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1. IOACHHUTEJIBHAA 3AITHCKA

[Iporpamma yue6Horo npenmMera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

— (QenepanabHOTO TOCYIApCTBEHHOIO 00pAa30BATENBLHOTIO CTaHAApTa CPEIHETro
obmero obpazosanus (nainee — PI'OC COO);

— TMPUMEPHOW OCHOBHOW 00pa30BaTENbHON MPOTpaMMBbl CpPETHEro OOIIETo
obpazoBanus (nanee — [IIOOIT COO);

— (QenepanabHOr0 TOCYIapCTBEHHOIO 00pa30BATENBLHOTO CTaHAApTa CPEIHETro
npodeccronansHoro odpaszoBanus (mamee — PI'OC CIIO) mo mnpodeccun
18.01.33  JlaGopaHT 1O  KOHTPOJK  KayecTBa  ChIpbS, PEaKTUBOB,
MPOMEKYTOUHBIX MTPOJTYKTOB, TOTOBOM MPOYKIIMHU, OTXOJI0B MPOU3BOJICTBA (110
OTpaCIIsIM);

— mpuMepHOW  pabouedt  mporpamMmbl  oOmIeoOpa3oBaTeIbHON  y4eOHOMH
JUCITUTUTHBI «Marematnka TEXHOJIOTUYECKOTO npoduist (st
npoeccroHanbHBIX 00pa30BaTEIbLHBIX OPTAHU3AINN );

— yueOHoro 1waHa no npodeccun 18.01.33 JlabopaHT MO KOHTPOJIIO KadyecTBa
CBIPbSI, PEAKTUBOB, MPOMEXKYTOUHBIX MPOAYKTOB, TOTOBOW MPOAYKIIUU, OTXOJIOB
IPOU3BO/JICTBA (B HE(TEra3oBOM OTpacin);

— pabouelt mporpammbl BocruTaHus 1o mpodeccun 18.01.33 JlaGopanTt mo
KOHTPOJIIO KaueCTBa ChIPbS, PEAKTUBOB, TPOMEKYTOUHBIX MTPOTYKTOB, TOTOBOU
MPOIYKIIMU, OTXOJ0B MPOU3BOJICTBA (B HE(TEra30BOM OTPACIH).

[Iporpamma  yuebHOro mpeamera «MartemaTuka»  pa3paboTaHa B
cootBeTcTBUM ¢ KoHIenmuel npenomaBaHusi 001MIe00pa3oBaTENbHBIX TUCITUATIIINH
C yueroM NOpo(ecCHOHANBbHON  HANpaBIEHHOCTH  MPOTrpaMM  CPEAHEro
npodeCCUOHANILHOTO 00pa3oBaHusl, pean3yeMblXx Ha 0a3e OCHOBHOI'O OOIIETO
o0pa3oBaHMsl, YTBEPKIECHHON pacnopsskeHrueM MuHucTepcTBa MNPOCBELIEHUS
Poccuiickoit ®@enepanmu ot 30.04.2021 Ne P-98, Ha OCHOBaHMM MHUCHbMa
[emapramenra rocy1apCTBEHHOM IIOJINTUKU B cdepe CpEHETO
npodeccoHanbHOTO  00pa3oBaHuss M OpodeccHoHambHOTO  O00y4YeHUs
MunuctepcTBa npocsenienus Poccuiickont @eneparuu ot 30.08.2021 Ne 05-1136
«O HampaBleHUU METOAMK MTPETIOIABAHUS.

Conepsxanue paboueit mporpaMMbl o yuyeOHOMY TipenMery «MaremaTtukay
pa3paboTaHO HA OCHOBE:

— cuHXpoHM3anuu obpazoBatenbHbIX pe3yibTaroB GI'OC COO (IMYHOCTHBIX,
npeameTHbix, MertanpeametHeix) u GI'OC CIIO (OK, IIK) ¢ yuérom
npoduibHON HampasieHHocTH npodeccun 18.01.33 JlabopaHT MO KOHTPOJIIO
KauecTBa ChIPbS, PEAKTHUBOB, MPOMEKYTOUHBIX MPOJYKTOB, TOTOBOM
POIYKIKHU, OTXO/I0B IMPOU3BOJICTBA (B HE(DTEra30BOM OTPaCIH);

— HWHTETpAaIllMd W TPEEMCTBEHHOCTH COJEPKAHUS 10 Y4eOHOMY MPEIAMETY

«MaremaTtuka» W coAepk aHUs Y4EOHBIX MUCIMIUIMH, MPOQPECCHOHATBHBIX
moxyJieid ®I'OC CIIO.



11. Mecro yuyeOHOro mpeaMera B  CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPAMMBI:

VYueOuniii npeamer «MaremaTukay u3ydaeTcs B 001IeoOpa3oBaTeIbHOM
IIUKJIE OCHOBHOW 00pa30BaTENBbHON MPOTpaMMBI CPEIHETO MPOQPECCHOHATHHOTO
obOpazoBanust (manee — OOII CIIO) mo mnpodeccun 18.01.33 JlabGopaHT M0
KOHTPOJIFO Ka4eCTBa CHIPbs, PCAKTHBOB, MPOMEKYTOUYHBIX IPOITYKTOB, TOTOBOM
NPOAYKIMH, OTXOJOB TMpOU3BOJACTBAa (B HedTera3oBod oTpaciw) Ha 0Oase
OCHOBHOTO 00111er0o 00pa30BaHUs C IMOJIYICHHEM CPEIHEro 00IIero 00pa3oBaHusI.

Ha wmsyuenue ydeOHoro mpeamera «Marematukay mnpodeccun 18.01.33
JlabopaHT 1O KOHTPOJIO KAadyecTBa ChIPhbS, PEAKTHUBOB, MPOMEKYTOUHBIX
OPOAYKTOB, TOTOBOM NPOAYKIMH, OTXOJIOB HPOM3BOACTBA (B He(TErasoBoi
orpaciu) otBoauTcs 360 YacoB B COOTBETCTBUU C YyYE€OHBIM IUTAHOM TI0
npodeccun 18.01.33 JlabopaHT MO KOHTPOJIO KayecTBa ChIPbs, PEAKTHBOB,
IPOMEXYTOUHBIX MPOAYKTOB, TOTOBOM MPOIYKIIMH, OTXOJOB MPOHM3BOJACTBA (B
He(dTerazoBoi oTpaciu).

B mporpamme TeopeTnueckue CBEACHHS AOIMOJHSAIOTCA JTa0OpPaTOPHBIMU U
MPAaKTHYECKUMHU 3aHATUSAMH B COOTBETCTBUU C YUCOHBIM IIJIAHOM IO MPO(ECCHH.

[IporpamMMa COJEPKUT TEMATHYECKUH TUIAH, OTPAKAIOUIUN KOJIUYIECTBO
4acoB, BBIICTISIEMOE HA M3yUYEHHUE PA3/Ie]ioB M TEM B paMKax y4eOHOro IpeaMera
«Marematukay.

KonTponp kadecTtBa ocBoeHus mpenMera «MaremaTuka» MNPOBOIUTCS B
IpOIECCe TEKYIIEro KOHTPOJIS M MPOMEKYTOYHON aTTeCTalllu.

Texymuii KOHTPOJb TPOBOAMTCA B TMpeAenax Y4eOHOrO BpEMEHH,
OTBEACHHOTO HA TMPEAMET, KaK TPaJWIUOHHBIMH, TaK W WHHOBAIIMOHHBIMU
METOJaMH, BKJIIOYas KOMITBIOTEPHOE TECTUPOBaHME. Pe3ynbTraThl KOHTPOJS
YUUTBHIBAIOTCS TPY TIOJIBEICHUN UTOTOB IO YY€OHOMY TIPEIMETY.

[IpoMexyTouHas aTTecTanus MPOBOAUTCS B (popme dK3aMeHa MO WUTOram
U3yYeHHUs y4eOHOTo MpeIMeTa.

1.2. Heau u 321244 Y4eOHOTO MpeaIMeTa.

Peanuzanus nporpammel yuebHoro mpeamera «MaTemaTuka» B CTPYKType

OOII CITIO nampaBiieHa Ha JTOCTUXKEHHUE 1I€JIH T10:

— ocBoeHHut0 oOpazoBaTenbHbIX pe3ysbTatoB @I'OC COQO: nuunocthbie (JIP),
metanpenmetrasie (MP), npenmernsie 6a3oBoro yposss (I1P 6/y),

— TMOJTrOTOBKE OOYYalolIMXCS K OCBOGHHUIO OOmHUX M MNpodhecCHOHATBHBIX
komneteniui (nanee — OK, T1K) B coorBercTBrm ¢ ®I'OC CIIO no mpodeccun
18.01.33 JlabopaHT 1O KOHTPOJI  KadecTBa  CHIPbS, PEAKTHUBOB,
MPOMEKYTOUHBIX MPOAYKTOB, TOTOBOM MPOAYKIMHU, OTXOJ0B MPOU3BOJICTBA (B
HedTerazoBoi OTpacim).

B cootBerctBuu ¢ ITOOIT COO coaepkanue nporpaMMbl HampaBiI€HO Ha

JOCTH)KEHHE CIEAYIOIINX 3a]1ay:



— (opmupoBaHUE TPEICTABICHUS O COIHAIBHBIX, KYJIbTYPHBIX U UCTOPHUYCCKHUX
dakTopax CTaHOBJICHUS MaTEMATHKU;

— (opmupoBaHNE OCHOB JIOTHYECKOIO, aJTOPHUTMUYECKOTO M MaTEMaTHYECKOTO
MBIIIUICHUS,

— (QopMupoBaHHWE yMEHUN TPUMEHATH TMOJYYCHHBIC 3HAHUS TIPU PEIICHUN
pa3IMYHBIX 33724, B TOM YHCIIE TPO(ECCHOHATBHBIX;

— (opmupoBaHHNE TIPEICTABICHUNA O MaTeMaTHKE KaK YacTH OOIedeoBeUecKon
KYJBTYpPbI, YHUBEPCAILHOM SI3bIKE HAYKH, IIO3BOJISIONIEM OIMUCHIBATh U U3y4aTh
peallbHbIE TPOIIECCHI U SBICHUSI.

B nmpomecce ocBoeHus nmpeamera «Maremathkay |y 00y4aromIuxcs
IIeJICHAIIPABICHHO (DOPMHUPYIOTCS YHUBEpCAlbHbIC ydeOHBbIC AeWcTBHS (manee —
YV]), Bkimouas (opMHpoBaHME KOMIIETEHIMH B  oOsactu  y4eOHO-
UCCIIEJIOBATENILCKOM M MPOEKTHOM JeATENbHOCTH, KOTOpPHIE B CBOIO OYepe]b
00ecreunBalOT MPEEeMCTBEHHOCTh (GopMmupoBanus oOmmux kommereHnuin PIOC
CIIO.

dopMupoBaHUE YV OPUEHTUPOBAHO Ha  1podeccHoHaIbHOEe
camoonpe/eneHrne o0yJarmuxcs, pa3BUTie 6a30BBIX YIIPABICHYSCKUX YMEHHI 110
IUTAHWPOBAHUIO U MTPOSKTHUPOBAHHIO CBOETO MPO(EeCcCHOHAIBHOTO OyAyIIero.

1.3. O0mas xapakrepucTuKka yueOHOIo npeamera.

YueOnbiii mpeamer «MaremaTukay SBISETCS YacThlO  00s3aTelbHOU
npenMeTHon  obmactm  «Martematuka W uUHQOpMaTuMKa», H3ydaeTrcsa B
obmeobpaszoBarensHoM 1ukie ydeoHoro ruiana OOIT CIIO ¢ yuérom mpodumns
npodeccroHanbHOTO 00pa3oBaHusA. Y4eOHbIN mnpeamer «Maremartukay HWMeeT
MEXIUCIUIUIMHAPHYIO CBSI3b C JUCHUIUIMHAMHU  00IIe00Opa3oBaTENbHOTO U
obmemnpodeccrnonansHoro MuKiIa («AcrpoHomus», «Pusukay, «MHDOopMaTukay,
«OCHOBBI MPEANPUHUMATEIBCTBA»), a TAKKE MEXKIUCUUIUIMHAPHBIMU Kypcamu
(MIK)  npodeccuonansHoro  nwmkna  («IlogroroBka  pabouero  mecra,
7a00paTOPHBIX YCIOBUM, CPEICTB WM3MEPEHMM, MCIHBITATEIbBHOIO 000PYI0BaHUA,
npo0 M pacTBOPOB Il TPOBEIEHUS XUMHUYECKOro aHaiu3a», «MeTonabl
XUMHUYECKOTO U (PU3UKO-XUMUYECKOTO aHATN3a» ).

VYyeOunlii mpeamer «MaTeMaTuKay HMEET MEXKAUCUUILTMHAPHYIO CBS3b C
yueOHOM JUCHUTUTUHON «O0mume KOMITETEHILIUU npodeccuoHaa
o01IenpoheCCHOHANBHOTO IUKJIA B YaCTH PA3BUTHSI MAaTEMAaTHUECKON IPaMOTHOCTH, a
Tarke (HOpMUpOBaHMST OOIMX KOMMeTeHIMi B cdepe paboTel ¢ uHbOpMaImeH,
CaMOOPraHMU3alY U CAMOYIIPABIICHHSI, KOMMYHUKAIUH.

B conepxanune ydeOHoro mnpenmera «MaTemaTuka» BKIIOUEH pasfel
«DopMHpOBaHME MATEMaTHYECKOW TPaMOTHOCTW». JlaHHBIA pas3gen SBIAETCS
4acThi0 y4eOHoi nporpamMmbl « DyHKIIMOHATIBHAS TPAMOTHOCTD.

OcHosnou yenvio BBeAcHUs pasnena «DopMHpoOBaHME MaTEMATHYECKON
IPAMOTHOCTHY SIBJISIETCSI IPOJOJKEHUE Pa3BUTHS (YHKUHUOHAIBHOW IPaMOTHOCTHU
00yyUarommxcsi ypoBHS OCHOBHOrO 00IIero o00pa3oBaHMs Kak HMHAUKATOpa
KauecTBa U 3 (PEKTUBHOCTU 00pa30BaHus, PaBEHCTBA JOCTYIAa K 00pa30BaHUIO.



Paznen «®opmupoBaHHE MATEMATHYECKOW TI'PAMOTHOCTH» HAlEJICH Ha
pa3BuUTHE  CIOCOOHOCTH OOywaromierocss (QopMyaupoBaTh, MPUMEHITh U
MHTEPHPETUPOBATH MATEMATUKY B Pa3HOOOPa3HbIX KOHTEKCTaX. JTa CIIOCOOHOCTh
BKJIIOYAET MAaTeMaTHUYEeCKUE PACCYXICHUS, HCIOJIb30BAHUE MAaTEMaTUYECKHUX
NOHATUH, Tpouenyp, (akroB U HMHCTPYMEHTOB, YTOOBI OMHUCAaTh, OOBACHUTH U
npeackasarh sBiaeHus. OHa MOMOTaeT JIOJAM IMOHATh POJb MAaTEMAaTUKU B MHpE,
BBICKA3bIBaTh XOPOIIO OOOCHOBAHHBIE PACCYXACHHUS W IPUHUMATh pPEIICHU,
KOTOpble HEOOXOAMMBI KOHCTPYKTHMBHOMY, AKTUBHOMY M Pa3MBILUISIOIIEMY
rpaXkJlaHuHy (MaTeMaTHyecKas [pPaMOTHOCTB).

B mpodunbHYr0  COCTaBIAIOLIYI0 IO Y4eOHOMY TIPEIMETy  BXOIUT
npo(ecCHOHAILHO OPUEHTUPOBAHHOE COZIEpKaHNE, HE0OOXOIUMOE ISt (POPMHUPOBAHUS
y 00y4arommxcs o0muX 1 MpoheCcCUOHATHHBIX KOMITETCHITHI.

Conepxxanue yueOHOro mpeamera «MareMaTuka)  HalpaBiI€HO Ha
JOCTH)KEHHUE BCEX JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX pPE3YyJIbTaTOB
o0Oyuenus, pernmameHTpoBanHbix PI'OC COO.

Peanuzauus copepxkanus yueOHoro npeamera B npenenax ocBoenus OOII
CIIO oOecneunBaerca  COOJIOJEHMEM MPUHLMIA  PEEMCTBEHHOCTH IO
OTHOUIEHUIO K COJAEPKAaHUIO M pe3yibTaTaM OCBOEHHUS OCHOBHOTO OOIIETro
oOpa3oBaHMs, OJHAaKO B TO K€ BpeMs o00JajaeT CaMOCTOSATEIbHOCTBIO,
LEJIBHOCTBIO, CIENU(PUKON MOAXO0I0B K U3YUEHHUIO.

B mporpamme mo yuebHomy mpenmery «MaTemaTukay, peaquyeMon MNpu
o IroToBke obydaromuxcs 1mo npodeccun 18.01.33 JlaGopaHT MmO KOHTPOJIIO
KayecTBa ChIPbs, PEAKTHBOB, NMPOMEXKYTOUYHBIX MPOAYKTOB, TOTOBOM HPOAYKLHH,
OTXOJIOB IPOM3BOACTBA (B HEe(TErazoBon 0Tpacin), NpopuiIbHO-OPUEHTHPOBAHHOE
coJiepKaHUE HAXOJUT OTPAKEHUE B TEMAX:

Paznen 1. JletictButenbHblie uncna. Tema 1.1. JlelicTBUTENbHBIC YHCA.

Paznen 2. [locnenoBarensHocTH U pyHKIMU. Tema 2.2. Yucnosas QyHKIMS,
ee CBOMCTBa U rpauKH.

Paznen 3. [lokazarenbHas, norapudmuueckas u crenennas ynkuuu. Tema
3.1 Crenensb u ee CBOWCTBA.

1.4. Ilnanupyembie pe3yabTAThl OCBOEHUSI Y4eOHOI0 MpeaMeTa.

B pamkax nporpammsl yueGHOro npeamera «MareMaTuka» 00y4aromyuMucs
OCBAMBAIOTCSl JIMYHOCTHBIC, METAIllpeIMETHBIE U TPEAMETHbIE pe3yJIbTaThl B
cootrBercTBUM ¢ TpeboBanusiMu DOI'OC cpeanero oOmero o00pa30BaHMS:
mnuHocTHele (JIP), meranpenmernsie (MP), npenmMernbie st 6a30BOro ypOBHS
uzydenus (I1P6/y):

Koawbl ITnanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaIMeTa BKJIKYAIOT:
pe3y/1bTaToB

JInuHocTHBIE pe3ybTaThl (JIP)

JIP 01 CdopMUpPOBaHHOCTh POCCHUICKON Tpa’kIaHCKOW WIACHTUYHOCTHU, MATPUOTHU3MA,
YBOXKEHHUsS K CBOEMYy HAapoJdy, 4YyBCTBA OTBETCTBEHHOCTH Iiepen PonuHoW,
TOpJIOCTU 3a CBOM Kpail, cBow PoauHy, mnponuioe uW  HACTosIIee




Koapl
pe3yabTaTOB

IInanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeAMeTa BKIIYAIOT:

MHOTOHAIIMOHAJIBHOTO Hapojaa Poccun, yBakeHne ToCcy1apCTBEHHBIX CHMBOJIOB
(rep0, pnar, rumH).

JIP 02

ChopmrpoBaHHOCTH TPakJaHCKOM MO3UIUU KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOT0 00IIecTBa, OCO3HAIONIETO CBOM KOHCTUTYLIMOHHBIE MTPaBa U
00513aHHOCTH, YBa)KAIOILIETO 3aKOH U IMPaBOIMOPSIOK, 00JaJal0Ier0 1yBCTBOM
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO TNPUHHMAIOLIETO TPAJAULUOHHBIC
HAI[MOHAJIbHBIE U 00IeYeIOBeYeCKHe TYMaHHUCTUYECKUE U JIEMOKPAaTUYECKUE
IIEHHOCTH.

JIP 03

ChopMupoBaHHOCT, MHUPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHAJIOTe
KyJbTYyp, a TakXKe pa3InyHbIX (opM OOLIECTBEHHOIO CO3HAHHS, OCO3HAHHE
CBOET0 MECTa B MOJIMKYJIHTYPHOM MUDE.

JIP 04

C(bOpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTHA U CaMOBOCIIMTaHUA B COOTBCTCTBHU
C 06H.[C‘ICHOB€‘ICCKI/IMI/I OCHHOCTAMU W HACAIAMH TPAKIAHCKOTO 06H.I€CTB21;
TOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOﬂTeHBHOﬁ, TBOp‘ICCKOﬁ 1 OTBETCTBECHHOM
JACATCIIbHOCTH.

JIP 05

[TpuoOpereHne HaBBIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM, JETbMHU
MUTAJIIIIEr0 BO3pAacTa, B3pOCIBIMHA B 00pa30BaTeIbHOM, OOIIECTBEHHO ITOJIC3HOM,
yueOHO-HCCIIe10BATENbCKOM, MPOEKTHOM U IPYTUX BUAAX JAEATEIbHOCTH.

JIP 06

CdopMupoBaHHOCTh TOTPEOHOCTH U CIOCOOHOCTH K OOpa30OBaHHIO, B TOM
quclie caM000pa30BaHHUIO, MOTPEOHOCTH B buznueckom
CaMOCOBCPIICHCTBOBAHUM, 3aHATUAX CHOpTI/IBHO'OSHOPOBHTCHBHOﬁ
NESITENbHOCThIO, HEMPHUATHE BPEAHBIX MPHUBBIYCK: KypeHHUs, YHNOTpeOIeHUs
QJIKOTOJIs, HAPKOTHKOB.

JIP 07

ChopmupoBaHHOCTH ACTETHUECKOTO OTHOIIEHUS K MHPY, BKIIOYAs ICTETHKY
ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX
OTHOLIEHUH

JIP 08

ChopmupoBaHHOCT,  OCO3HAHHOrO  BbIOOpa  Oyaymiedl mpodeccun U
BO3MOYKHOCTEH peanu3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB; OTHOIIEHHUE K
npodeccnoHaNbHOM NIeATENbHOCTH KaK BO3MOXHOCTH Y4YacTHSl B pPELIEHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHATIBHBIX IPOOIIEM.

MetanpeamertHnbie pe3yabTaTsl (MP)

MP 01

YMeHHe caMOCTOSATEIbHO ONPEACIIATH LN AEATEIbHOCTH U COCTABIIATH IIJIAHbI
JIEATEIIbHOCTH;  CaMOCTOATENIBHO  OCYILIECTBIATb,  KOHTPOJIUPOBATH U
KOPPEKTUPOBATh ACATEIBHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI HJIA
JIOCTHKEHUS] TIOCTaBJICHHBIX LENEeH W pealu3alud IUIAHOB JEATENbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JIIMYHBIX CUTYAIHSIX.

MP 02

YMeHue MNpogyKTHBHO oOOIIaTbCs M B3aUMOJEHMCTBOBaTH B  IpoLEcce
COBMECTHON JI€ATEIbHOCTH, YUYUTHIBATh IMO3ULUU JAPYTUX YYAaCTHHUKOB
JeSITeIbHOCTH, 3P PEKTUBHO pa3peiiaTb KOHQIUKTBHI.

MP 03

Brnamers  HaBbIKaMM  TIO3HABATENIBHOW,  YUEOHO-MCCIEIOBATEIBCKONH |
MPOEKTHOH /AEATeTbHOCTH, HaBBIKAMH pa3pelieHusi mpobiaeM; COCOOHOCTh U
TOTOBHOCTH K CaMOCTOSITeJ'H)HOMy HOI/ICKy MCTOOOB pCIHCHI/Iil HpaKTI/ILIGCKI/IX
3aJ1a4, MPUMEHEHUIO Pa3JIMYHBIX METO/I0OB MO3HAHMSI.

MP 04

['oToBHOCTP ¥  CHOCOOHOCTH K  CaMOCTOATENbHONW  HMH(POPMAIIMOHHO-
O3HABaTEeIbHOU JACATCIIbHOCTH, BJIaICHUC HaBbIKaMU MOJIy4YCHHUA
HeoOxomuMmol  wH(OpMamuu W3 cIOBapei  pa3HBIX THUIIOB, YMCHHE
OPHEHTUPOBATbCSA B PA3IMYHBIX HCTOYHMKAX HHGOPMAIMM, KPUTHYECKU
OIICHUBATh M HMHTEPIPETUPOBATh MHPOPMAIIMIO, TIOTYYAEMYI0 W3 Pa3IMYHbIX
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Koapl
pe3yabTaTOB

IInanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeAMeTa BKIIYAIOT:

NCTOYHHUKOB.

MP 05

YMeHHe HCHoJib30BaTh CPEACTBA HWH(MOPMAIMOHHBIX W KOMMYHHUKAI[HOHHBIX
TEXHOJOTUH B  PpEIIEHMM  KOTHUTHBHBIX, = KOMMYHHKAaTHBHBIX W
OpPraHU3aIMOHHBIX 33/1a4 C COOJIIOJICHNEM TPeOOBAHUIN HPrOHOMUKH, TEXHUKU
0€301MacHOCTH, TUTHEHBI, PECYpPCOCOepPEKEHHS, IPABOBBIX U ITHYECKUX HOPM,
HOpM MH(OpPMAIIMOHHON 06€30MaCHOCTH.

MP 06

VMenne caMoCTOATEIBHO OLICHUBATh U IPHUHUMATh PCIICHUA, ONPCACIAIONINC
CTPATCTUIO IMTOBCACHUS, C YYCTOM I'PAXKJAHCKHX U HPABCTBCHHBIX LIGHHOCTCfI.

MP 07

OBJ'IaI[CHI/Ie SA3BIKOBBIMU CPEACTBAMHU — YMCHHEC SCHO, JIOTUHYHO WM TOYHO
H3JiIaraTb CBOKO TOYKY 3pCHUS, UCII0JIb30BATh AACKBATHLIC SI3LIKOBBIC CPCACTBA.

MP 08

OBJ'IaILCHI/Ie HaBbIKaMU IMO03HaBaTEILHOM pe(I)JIeKCI/II/I KakK OCO3HaHUsA
COBCpHIACMBIX )IGI\/'ICTBI/II\/’I U MBICIUTCIIBHBIX IHPOHECCOB, HUX PE3YJIIBTATOB H
OCHOBaHHﬁ, T'paHHUIl CBOCT'O 3HAHUWA U HC3HAHUW, HOBBIX ITO3HABATCIIbHBIX 3a/1a4
1 CPCACTB UX JOCTUIKCHUS.

IIpenmeTHble pe3yabTathl 0a30Bblii ypoBeHb (IIP 6/y)

TIP6/y 01

CdopMUpOBaHHOCTh TPEJCTABICHUA O MAaTeMAaTHKE KaK 4YacTh MHUPOBOMU
KyJbTYpPBl U O MECTE MAaTEMATHKH B COBPEMEHHOW LMBUIU3ALMHU, O cocobax
OINMCAHUS HA MATEMATHYECKOM SI3bIKE SIBJIEHUW PEaIbHOTO MUPA.

[1P6/y 02

CdhopmupoBaHHOCTh TPEACTABICHUNA O MATEMAaTHYECKHX TOHATHUSAX KakK O
BAKHEUIIINX MAaTEMATHYECKUX MOJIENSAX, NO3BOJISIOIIMX OMUCHIBATh U M3y4aTh
pa3HbI€ MPOUECCHl U SBJIICHUS; MOHUMAHHE BO3MOXHOCTHM AKCHOMATHYECKOIO
MTOCTPOEHHUSI MATEMATHYECKUX TEOPHI.

TIP6/y 03

Bnagenne MeromaMu J0Ka3aTENbCTB U AJITOPUTMOB DELIEHUS; YMEHHE HX
IPUMEHSTh, IPOBOJIUTh JJOKA3aTEIbHbIE PACCYKJCHUS B X0/1€ PELICHHUs 3a1a4.

[1P6/y 04

Biagenne  craHmapTHBIMM  NpUEMAMM  PEIICHHWS ~ PAlUMOHAIBHBIX U
UPPALMOHANIBHBIX,  IIOKA3aTENIbHBIX,  CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YpaBHEHHH M  HEPABEHCTB, HX CHCTEM; HCIOJIb30BAaHUE  TI'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIE Ul IIOMCKA IIyTH PEIICHHUS H
WJUIFOCTPALMY PELICHUs] YPABHEHUN U HEPABEHCTB.

TIP6/y 05

CdhopmupoBaHHOCTh TMpEACTaBIEHUNH 00 OCHOBHBIX TMOHSATUAX, HAESIX H
MEeTOJaX MaTeMaTHYeCKOr0 aHaJIN3a.

[1P6/y 06

BnageHne OCHOBHBIMH MOHSATUSAMU O IJIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpuyeckux (uUrypax, HUX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTb
YMEHHMS paclo3HaBaTb Ha 4Yeprexax, MOJAEIAX U B pEaIbHOM MHpE
reoMeTpuyeckie QUrypbl; IpUMEHEHNE U3YUYEHHBIX CBOICTB IeOMETPHUUYECKUX
buryp u ¢opmyn Juid pelieHHs TeOMeTPUYEeCKMX 3aJad M 3agad ¢
IIPAKTHYECKUM COJEPKAHUEM

[1P6/y 07

CchopMupoBaHHOCTH MpPEJCTABICHUM O Mpoleccax M SBICHUSIX, HMEIOINX
BEPOSITHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHUpe, 00 OCHOBHBIX TMOHATHUSAX OJJIIEMEHTAPHOH TEOPUH BEPOSTHOCTEH;
C()OPMHPOBAHHOCTh ~ YMEHMM  HAaXOAWTh M  OLICHUBAaTh  BEPOSITHOCTU
HACTYIUICHUS] COOBITHI B MPOCTEHINNX MPAKTUYECKUX CHUTYallUIX ¥ OCHOBHBIC
XAPAaKTEPUCTHKH CIyYalHBIX BEIUYUH.

TIP6/y 08

BHaI[eHI/Ie HaBBIKAMH HCIIOJIB30BaAHUS I'OTOBBIX KOMHBIOTepHLIX HpOFpaMM HpI/I
pEIICHUH 3a]aY.

TIP6/y 09

Jliist crienbix U caboBUISIIMX 00YYAIOMIKUXCS: OBJIAJICHUE TIPAaBUIIAMU 3aIHCH
MaTeMaTHYeCKUX GOpMyJl U CIIEIUaTIbHBIX 3HAKOB peabe(HO-TOUCUHON
cucteMbl o0o3HaueHus JI. bpaiins, oBnazgeHHne TaKTUIBLHO-0CA3aTEIbHBIM
crtoco0oM 00CIe0BaHMS M BOCIPHUSITHS pelibeHBIX N300paKeHUI MPEMETOB,
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Koapl
pe3yabTaTOB

IInanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeAMeTa BKIIYAIOT:

KOHTYPHBIX U300pakeHUN T€OMEeTPUUYECKUX PUTYp U APYroe; HATHUUE YMEHHUS
BBITIOJTHATH T€OMETPUIECKUE IIOCTPOSHUS C MIOMOIIBIO IUPKYJIS U JINHEHKH,
YUTaTh pelibePHbIC TPAPUKH dTIEMEHTAPHBIX (YHKIIMH Ha KOOPAMHATHOM
TUIOCKOCTH, IPUMEHSTH CIIeUaTbHBIC TIPUCIIOCOOJICHUS 1T Pelibe(hHOTO
uyepuenus («Ipadremeny, «I1IKoIbHUKY); OBIaICHUE OCHOBHBIM
(YHKITMOHATIOM MTPOTPAMMBI HEBU3YaJILHOTO JIOCTYIIA K HH(POpMAIIUU Ha
9KpaHe MepPCOHaIbLHOr0 KOMITBIOTEPa, YMEHHE UCIIOJIb30BATh MEPCOHATbHbBIE
TU(DIOTEXHUUECKHE CPe/ICTBA MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHOTO JJOCTYyTa
CJIETIBIMHA 00YYalOIUMHUCS;

TIP6/y 10

]_IJ'IH 06yqa101u1/1xc;1 C HAPYIICHUAMHA OIIOPHO-ABUIaTCJIBHOT'O aIlrapara:
OBJIAACHUC CTICIUAJIbHBIMU KOMIIBIOTCPHBIMU CPECACTBAMU MMPCACTABICHUA U
aHaJIM3a JaHHbBIX U YMCHHE HUCIIOJIb30BaTh NEPCOHAIIBHEIC CPEACTBA AOCTYIIA C
YUC€TOM ABUIATCIBbHBIX, PCUCABUTATCIIbHBIX U CCHCOPHBIX HapyH_IeHI/If/'I;
HaJIN4YNUE YMCHHUS UCIIOJIb30BaTh NIEPCOHAIBHEIC CPCACTBA AOCTYIIA.

B npoumecce ocBoenuss mnpeamera «MartemaTukay |y oOydarouiuxcs
eJICHANPaBICHHO (POPMUPYIOTCS YHUBEpCAJIbHbIE yueOHBbIE ICHCTBHUSA, BKIIOYAs
dbopMupoBaHue  KOMIIETEHIMA  oOywarommxcs B obmactu  y4eOHO-
UCCJIEIOBATEILCKOM W TIPOCKTHOW JESATEIBHOCTH, KOTOPHIE B CBOIO O4YEpE/h
0o0ecrneunBaOT MPEEMCTBEHHOCTh (QopmupoBaHus oOumux komneteHuud OI'OC

CIIO.
Buasl yHuBepcaJbHbIX Koambt HaumenoBanue OK (B coorBercTBHE ¢ PI'OC
Y4eOHBIX JeficTBU OK CIHO no npodeccuu 18.01.33 JIadopauT mo
P1OoC COO KOHTPOJII0 KA4eCTBA ChIPbsi, PEAKTHBOB,
MPOMEKYTOUYHBIX NMPOAYKTOB, TOTOBOM
NPOAYKLMH, OTX0/10B IPOM3BOJACTBA (B
HedTerazoBoi oTpacin)
ITo3HaBaTenbHbBIE OK 01 Br16upaTh ciocoObl perienust 3a1a4y
yHHMBEpCaJlbHbIE YdeOHbIE npodecCUOHATIBLHOMN 1A TeNbHOCTH
neiicteus (popmMupoBaHue NPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
COOCTBEHHOI
oOpazoBarensHoi cTpaterun, | OK 06 [TposBASATE Tpak1aHCKO-MTATPUOTUYECKYIO
CO3HATEJIbHOE MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
dbopMupoBaHue TIOBEJICHHE Ha OCHOBE TPAJUITMOHHBIX
00pa30BaTEILHOTO 3aIIpoOca) 00111eYeI0OBeYeCKUX IEHHOCTE!, TPUMEHATh
CTaHJApPThI
AQHTUKOPPYNILMOHHOTO MOBEICHHUS.
OK 09 Hcnonb30BaTh HHYOPMAITMOHHBIE TEXHOJIOTUU B
po(eCCUOHATIBHOM 1€ TEIbHOCTH.
KoMmMmyHMKaTUBHBIE OK 04 PaGorath B KoJUIeKTHBE U KOMaHe, 3PPEKTUBHO
YHHMBEpCaJIbHbIE YueOHbIE B3aMMO/ICHICTBOBATH C KOJIJIETaMH, PyKOBOJICTBOM,
necTBUs (KOJUIEKTUBHAS U KJIMCHTaMH.
WHIMBUyalbHas
JesTesbHOCTh uist pemieus | OK 05 OcCy1LIecTBIATh YCTHYIO U IUCBMEHHYIO
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y‘-I€6HBIX, II03HAaBaTCJIbHBIX,

KOMMYHHUKAIIUIO Ha TOCYJAPCTBCHHOM A3bLIKC

HCCIICIOBATEIIHLCKUX, Poccuiickoii @eneparuu ¢ yaeTroM ocoO0eHHOCTEN
IIPOEKTHBIX, COLIMAJILHOTO U KyJbTYPHOIO KOHTEKCTA.
npodeccHOHaNBHBIX 33]1a4)
PerynstuBHbie OK 02 OcCy1ecTBIATh MTOUCK, aHATIU3 U HHTEPIPETALIUIO
YHHUBEpCaJbHbIE YUeOHbIC UHPOpPMAaLIUU, HEOOXOAUMOM IS BBITTOJIHEHHS
JeicTBUS (Lienernoaraiue, 3aja4 MpoeccuoHabHOMN e TEeNbHOCTH.
IUIAaHUPOBAaHUE, PYKOBOJCTBO,
KOHTPOJIb, KOPPEKIIMS, OK 03 [TnanupoBaTh M peaanu30BbIBATh COOCTBEHHOE
IIOCTPOEHHUE npodecCUOHATIBLHOE U TMYHOCTHOE Pa3BUTHE.
VHJIUBUyaTbHON
o0Opa3oBaTebHON OK 07 ConeiicTBOBAaTh COXPAHEHUIO OKPYIKaAOLIEN
TPAeKTOPHH ) Cpellbl, pecypcocOepexeHuto, 3pPeKTUuBHO
JIEICTBOBAThH B UPE3BbIYANHBIX CUTYyaLUIX.
OK 11 Hcnonb30BaTh 3HaHUA 10 (PMHAHCOBOU

T'paMOTHOCTH, IIJIAHUPOBATH
HpPEANPUHUMATENBCKYIO IE€ATEIbHOCTD B
npodeccuoHanbHOM chepe

B mensx mnoaroroBku oOydamommxcs K Oyaymied mpodeccruoHaIbHOM
JeSITeIbHOCTU NP U3YYeHUH yueOHoro mpeamera «MaTemaTukay 3aKiiaJbIBaeTCs
ocHoBa miist popmupoanus 1K B pamkax peanuzanuu OOII CIIO no npodeccuu
18.01.33 JlaGopaHT 1O KOHTPOJIIO KaueCTBa ChIPbs, PEAKTUBOB, MPOMEKYTOUHBIX
OPOAYKTOB, TOTOBOW NPOAYKIIMH, OTXOJOB TPOM3BOACTBA (B HEPTETra30BOM

OTpAaCIIN).

Koasi IIK HaumenoBanue IIK (B coorBercTBHU ¢ PT'OC CIIO npodeccun 18.01.33

JIaGopaHT M0 KOHTPOJII0 KAYeCTBA ChIPbSl, PEAKTHBOB, IPOMEKYTOYHBIX
NPOAYKTOB, FOTOBOIi MPOAYKIUH, OTX0/10B NPOU3BOACTBA (B HedTerazoBoii

0TpacJ/In)

IToaroroBka padouero mecra, 1a00paTOPHBIX YCJIOBHIi, CPeICTB U3MePEHHUI,
HCNBITATEIbHOT0 000PY10BaHNs, IPO0 U PACTBOPOB K NIPOBEICHUIO AHAIN3A B
COOTBETCTBHH € TPeOOBAHUSIMH HOPMATHBHO-TEXHUYECKOM TOKYMEHTALMH,
TpeOGOBaHUSIMHU OXPaHbI TPY/AA U IKOJIOTHYECKO 0€30MaCHOCTH

MK 1.1 [ToaroroBka pabouero mecra, J1abOpaTOPHBIX YCIIOBHM, CPEACTB MU3MEPEHUH U

HUCIBITATCIBHOT'O O60py,ZLOBaHI/IH AJId TIPOBCACHU A aHaJIn3a

IIpoBeneHue XuMHU4eCKHUX M (PU3MKO-XHUMHYECKHX AaHAJIM30B

I1K 4.1 [TpoBouTh XUMHUYECKUH U (U3MKO-XUMHUECKUI aHAIN3 B COOTBETCTBUU CO

CTaHJAPTHBIMUA ¥ HECTAHIAPTHBIMU METOJIUKAMH, TEXHUYECKUMH TPEOOBAHUSIMU
U TpeOOBaHMUSIMH OXpaHbl TPyJa
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2. OFBEM YUEBHOI'O ITIPEJIMETA Y BUJIbl YYEBHOM PABOTBI

Buj yueOHoii padoThl

O0beM B yacax

O06beM o0pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 360
OcHoBHOe coxepxaHue 320
BT. U..

TEOPETUYECKOE 00yUCHHE 186
1abopaTopHbIe/IPaKTUYECKUE 3aHATUS 134
IIpodeccuoHabHO OPMEHTHPOBAHHOE CO/IePKAHME 26
BT. U..

TeopeTHYecKoe 00ydeHne 8
nabopaTOPHBIE/TIPAKTUUECKHUE 3aHATUS 18
KoncyabTanum 8
IIpomexyTounas arrecTanus (3K3aMeH) 6
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3. COAEPKAHUE H TEMATHYECKOE IULTAHUPOBAHHUE YYEBHOI O IPE/IMETA « MATEMATHKA»

HaumenoBanme pasgeno | Coaepxanue y4eOHOro MaTepHuasa u GpoOpMbl OPraHU3aNUH Kon Kon Hanpasienns
U TeM JAesiITeJIbHOCTH 00y4alouXcs O0bem B | oOpa3oBaTejibHO | 00pa3oBaTeJbHO | BOCHUTATEJIbHOM
yacax ro pe3yJjbTaTa ro pe3yJjbTaTa padoThI
@1'oC COO @1'OC CIIO
Paznen 1. [lelicTBUTEILHBIE YHCJIA 30
Tema 1.1. Conep:xaHue y4eOHOro MaTepuasa JIP 04, JIP 05, OK 01 [IpodeccrnonansHO
JlelicTBUTEIbHBIC YHCIIA. 1 | HelicTBuTenpHbIE Yncia, aOCOMIOTHASA U OTHOCUTENIbHAS JIP 06, JIP 08, ~OpUCHTUPYIOHICE
Hpubnmkennbre MOTPEIIHOCTH MPUOIMKEHUH, TPAaKTHYECKHE TPUEMbI JIP 11
BEIMHUCIICHHA U BBIYHMCIICHUH ¢ NPUOIMKEHHBIMU TaHHBIMH.
BBITHCITATCIBHBIC CPEICTBA | 2 | JlejicTBUTENbHBIE Yncaa. [IpuOamkeHne qeiicTBUTENBHBIX 4
YHCceNl KOHEYHBIMH AECATHYHBIMU APOOSMH.
3 | HorpemHocTy NpUOIMKEHUH U BEIYUCIICHHUH.
[IpakTHueckre mpruemMbl BEIYUCICHUH C MPUOIIKEHHBIMU
JTAHHBIMHU.
IIpakTHyeckoe 3anaTHe Ne 1:
1 | BoluucneHue ¢ moOMOIIbI0 MUKPOKAJIBKYJISITOPOB. 8
Briunciienne 3Ha4eHU BBIpaXKEHUI.

Tema 1.2. Conep:xaHue y4e0HOr0 MaTepuaJa JIP 04, JIP 05, OK 04 [IpodeccrnonansHoO
YpaBHEHUS U HEPABEHCTBA 1 | CriocoObl pelieHui JIMHEHHBIX YPaBHEHHUI U HEPABCHCTB JIP 06, JIP 08, -OpHUEHTUPYIOILIEE
MIEPBOIl ¥ BTOPOM CTENEHU C OJHOM NEpPEeMEHHOM, KBaJpaTHbIX YpPaBHEHHH U JIP 11

HepaBeHCTB. (CrnocoObl  pemeHuil  MpparuoHaIBHBIX
YpaBHEHUI M HEPABCHCTB. 6
2 | Pemenne TMHEWHBIX U KBaIPaTHBIX YPaBHEHUH H

ypaBHEHUH, NPUBOIAIIMX K HUM. PelieHue TuHeHHbIX 1
KBaJIpaTHBIX HEPABEHCTB, CHCTEM HEpaBeHCTB. Pemrenne
MPOCTEHIIINX UPPAIMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.




Tema 1.3. Coaepxanue yueOHOr0 MaTepHaia JIP 04, JIP 05, OK 02, OK 04 [Ipodeccuonanpao
Ompenenurenu 1 | IlousaTus onpenenuTeneil BTOPOro U TPEThEro MOPSAKa, JIP 06, JIP 08, -OpUEHTHUPYIOIIEE
CIOCOOBI pEeIIeHUs CUCTEM JINHEMHBIX ypaBHEHUI ¢ JIP 11
JIByMsI M TP€Msl HEH3BECTHBIMHU.
2 | Beruncienune onpenenuTenei BTOPOTO U TPETHETO 4
MOpsJIKa, PEIICHUE CUCTEMbl YPAaBHEHHH C IBYMS M TPEMs
HEU3BECTHBIMU C ITOMOIIBIO OMPEIEIIUTENCH BTOPOTO U
TPETHEro MOPSAKA.
3 | OmpenenuTteny BTOPOTO U TPETHETO MOPSAKA.
IMpakTnuyeckoe 3ansTue Ne 2:
1 | Pemenue cucrem IUHEHHBIX ypaBHEHUi ¢ 2 1 3
HEU3BECTHBIMU C IIOMOIIBIO OIPEIEUTENEH BTOPOTO U 8
TPEThEro mopsKa.
Paznen 2. [lociienoBaTe bHOCTH H GPYHKIHHT 36
Tema 2.1. Coaepxanue yueOHOr0 MaTepHajia JIP 04, JIP 05, JIP OK 01 [Ipodeccuonanpuo
ITocienoBaTeEILHOCTH. 1 | Onpenenenue YUCIOBOW TIOCIEIOBATEIFHOCTH. 06, JIP 08, JIP 11 -OpUEHTHUPYIOIIEE
[Ipenen Ornpenenenue mpeesa mociaeI0BaTeIbHOCTH. 4
NOCIEA0BAaTEIbHOCTU 2 | Haxoxnenue npejena mnocieoBarenbHocTe. Yucioras
MOCIIeI0OBATENLHOCTD. [Ipeaen uncinoBoit
nocJsieoBaTesbHOCTH. Yucno e.
IlpakTHuyeckoe 3aHaTHE Ne 3: 10
1 | Peurenue 3a1a4 Ha HAXOXK/ICHHE [OCIEIOCTBAIIBHOCTH.
Tema 2.2. Coaepxanue yueOHOr0 MaTepuaja JIP 04, JIP 05, OK 04 [IpodeccnonansHo
Uwucnosas hyHKIM, ee 1 | Onpenenenuie yMCIOBON (YHKINH, CIOCOOBI €€ 3a/1aHNs. JIP 06, JIP 08, -OpHEHTHUpYIOIIEe
CBOICTBa U rpaduKu IIpocreitmme npeoOpa3oBanns rpaduKoB PYHKIHAH. JIP 11
CBoiicTBa (yHKIIUH, IEPSUMCIICHHBIC B COJICPIKAHUU
y4eOHOr0 MaTepHaa. 6
2 | Haxoxnenue obmactu onpezaeneHus pyHKINU.

Haxoxaenue 3HadeHUst QyHKIMH, 331aHHON
AHAJIMTUYECKU WIIH rpadUuecKy, O 3HAUECHHUIO apryMEHTa
u HaoOopoT. [locTpoenne rpadukn U3BECTHBIX
crenieHHbIX QyHKIWH. [IpuMeHeHne reoMeTpuIecKre
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npeoOpa3oBaHus (CABHT U JiehOPMAIIHIO) MTPH
nocTpoeHnu rpadukos. I1o rpaduky dhyHKIAN
yYCTaHaBIMBAaHUE €€ BaXKHEHIIINE CBOICTBA
(MOHOTOHHOCTbB, OTPaHHYEHHOCTh, YETHOCTh, HEUETHOCTD,
HNEPUOJUYHOCTh, HEIPEPBIBHOCTH).

Yucnosas pyukmusa. CriocoOsl 3a1aHus (pyHKITHH.
I'paduku dyukumii. [Ipocreiinue npeodpazoBaHus
rpadukoB (yHKIMH. MOHOTOHHOCTB, OTPaHUYEHHOCTH,
YETHOCTh W HEYETHOCTH, IIEPUOTUIHOCTD (DYHKITHH.
Ob6patHast pyHKIHS.

IIpakTuyeckoe 3anaTHE Ne 4:

1 Pemrenue 3agad Ha Temy «HYucioBrie GYHKIIUNY.
y Yy

10

Tema 2.3.

Conep:xaHue yueOHOro MaTepuaJja

[Ipenen pyuknu

1

Ompenenenue npenena GyHKIUN B Touke. CBOHWCTBA
npenena GyHKIUN B Touke. DOpMyIIpl 3aMeUaTeIbHBIX
npenenoB. OnpenereHne HEMPEPHIBHOCTH (PYHKIIHH B
touke. CBOHCTBA HEMPEPHIBHBIX (YHKIIUH.

Brruncnenne mpenens! QyHKINNA B TOUKE U HA
oeckoneunocty. [Ipenen ¢pyHkiuu B Touke. OCHOBHBIC
cBotlicTa npezena. [Ipeaen ¢pynkuuu B Touke 1 Ha
OeckoHeyHocTH. [Ipenesn 4nciioBoil mocue10BaTeIbHOCTH.
IIepBblil 1 BTOpPOI 3aMedaTeIbHbIE IPEEIIbI.
HenpepbsiBHOCTH QYHKIUH B TOUKE U Ha IPOMEXKYTKE.
CBo¥icTBa HETIPepHIBHBIX (DYHKITHIA.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 10

[Mpodeccuonanpuo
-OpHEHTHpYIOIIEEe

Paznen 3. IToka

3aTeJIu, Jorapupmuyeckasi U creneHHasi GyHKIMn

58

Tema 3.1.
Crelmenn 1 ee CBOMCTBA

Conep:xanue y4eOHOro MaTepuaJjia

1

IlonsaTue cTeneHN ¢ ACHUCTBUTCILHBIM MOKA3aTEIIEM U €€
cBoiicTBa. CTeneHp ¢ MPOU3BOJIBHBIM JIEHCTBUTEIBHBIM
MoKa3aTesieM | ee cBoicTBa. [IpeobpazoBanue
BBIYMCJIEHNE 3HAYEHUH MT0KA3aTEbHBIX BhIPAXKEHUM.

Brinmonnenue ,HeﬁCTBHH HaJ CTCIICHSAMMU. Brruncienue
3HA4YCHM ITOKA3aTCIbHBIX BLIpa)KeHPIfI.

IIpakTnuyeckoe 3ansaTue Ne 5:

1

Brmonaenwne 3axannii: «CTETIEHA U KOPHE,

10

JIP 09,
MP 01-MP 06

OK 01
OK 04

[Ipodeccuonanpao
-OpUEHTHUPYIOLEE
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«I/IppaI_II/IOHaJ'II)HLIG YpaBHCHUA U HCPABCHCTBA».

Coaepxanue yueOHOro MaTepHuasia JIP 01, JIP 09, OK 01 [Ipodeccuonanpao
1 | Onpenenenue norapupma urcia. CBoicTBa TOTapiupMOB. MP 01-MP 06 -OpHEHTHpYIOLIee
2 | Beruncnenue 3Ha4eHUS JOTapU(PMUIECKAX BEIPAKEHHM C
MIOMOIIBIO OCHOBHBIX TOX/IECTB U BBIYHMCIUTENBHBIX
CPEACTB. 6
Tema 3.2. 3 | Jlorapudwmsl u ux cBoiictBa. Harypansabie Jlorapudmer.
Jlorapumel 1 ux cBo¥CTBa Hecstuunbie norapudmel. [IpeodpasoBanue u
BBIYHCIICHUE 3HAYCHUH JIOTapUPMUIECCKUX BbIPAKEHHH.
4 | IIpeoOpa3oBanue M BEIYUCICHIE 3HAUCHHIMA
norapuMUYeCKHUX BhIPAKEHHH.
IIpakTuyeckoe 3ansaTHE N2 6: 10
1 ‘ Brruucnenne norapupMUUECKUX BBIPAKEHUH.
Coaepxanue yueOHOro MaTepHuasia JIP 04, JIP 05, OK 04 [Ipodeccuonanpao
1 | CpoiicTBa u rpaduKu NOKa3aTeIbHOH, Jorapu(hMUIecKon JIP 06, JIP 08, ~OpUCHTHPYIOHICE
¥ CTENIEHHON ()YHKIHMIA. JIP 11
2 | IloctpoeHue rpaduKoOB MOKa3aTEIbHBIX,
Tema 3.3 norapudmMuuecknux GyHKIUH NP Pa3INdHbBIX OCHOBAHUAX 6
- Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DyHKITHIA;
Iloka3aTenpHasi,
npeoOpa3oBBIBATh ATH TPaQUKH MyTEM CABHUTA U
nmorapupMuIecKas u
JegopManuH.
cTereHHast GYHKIUH, UX
. 3 | IlokazarenbHast, jorapupmMuyuecKas, CTeICHHas QYHKIHIH,
CBOICTBa U rpaduku .
WX CBOWCTBA M TPa(UKH.
IIpakTnuyeckoe 3ansaTue Ne 7:
1 | IlocTtpoeHne nokazaTeabHBIX JOrapu(PMUUECKIX U 10
CTETICHHBIX TpapuKOB (PyHKIIHH.
Conep:xkanue y4yeOHOro MaTepuasia JIP 04, JIP 05, OK 01 [Mpodeccuonanbuo
Tema 3.4 1 | CriocoObl perieHns MPOCTEHIITNX TOKa3aTebHBIX H JIP 06, JIP 08, -OpUCHTHUPYIOLIEC
. norapudmuueckux ypaBHeHuil. CriocoObl penieHus JIP 11
ITokaszaTenbHble U
MOKAa3aTeNIbHBIX U JIOTApUPMHICCKUX HEPABEHCTB. 4
norapudmMuueckne o
Perienne HECIOXKHBIX YPaBHEHHH.
YpaBHEHHUS U HEPABCHCTBA
2 | Iloka3aTenbHble U Jorapu(pMUIECKUE YPABHEHHUSL.

Crioco0bI pemeHust MPOCTEUTITNX U CBOISIINXCS K HAM

16




MOKa3aTEeJIbHBIX U JIOTapU(MUUECKUX YPAaBHECHHH.
[Toka3zarenbHble U JorapudpMuiecKkue HepaBeHCTBa.

IMpakTnuyeckoe 3ansaTue Ne §:

1

Pemenne nmpocTeimx noka3aTeabHbIX U
JorapuMUYEeCKUX HEPABEHCTB.

Pa3nen 4.

Tpuronomerpuyeckne PyHKIMU

48

Tema 4.1.
ToxnecTBeHHbIE
mpeoOpa3zoBaHMs

Conep:kaHue y4eOHOr0 MaTepuaa

1

Omnpenenenue paanana, GopMyJisl IepeBoa rpayCcHOM
MEpHI yIIIa B pailuaHHyIo 1 o0paTHo. OnpeaeneHus
CHHYCa, KOCHHYCa, TAHT'€HCA ¥ KOTaHIeHCa YHCIIa.
OcHoBHbIe popMyIbl TpUroHoMeTpuu. [ToHsATHS
00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIMH.

Brruncnenne 3HaueHUs TPUTOHOMETPHUYECKHUX (PYyHKIMI C
3aJaHHOH cTereHbIo ToYHOCTH. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN, UCIIOIb3YS
TPUTOHOMETpHUECKHE (HOPMYJIBI.

Paanannoe uzmepenue yrioB u ayr. COOTHOIIEHUS
MeX]ly TpaayCHOH 1 paguaHHoil mepamu yria. Cunyc,
KOCHHYC, TAHT'€HC, KOTAaHT€HC YHCJIa.
Tpuronomerpudeckue GyHKIUH YUCIOBOTO apryMeHTa,
3HAKU UX 3HAYCHUI.

CooTHOMIEHUS] MEKAY TPUTOHOMETPHIECKUMHU
¢$yHKUMAMHE 01HOTO aprymMenTa. @opMyIibl IpUBEACHHS.
YeTHOCTh U HEYETHOCTh TPUTOHOMETPHUECKUX (DYHKIHH.
DopMyisl crnoxeHus. DopMyJibl JBOHHOTO U
MOJIOBUHHOTO apryMmeHTa. [IpeobpazoBanusi cymm
TPUTOHOMETPHUECKUX (PYHKIHH B IPOU3BEICHHUS.
ITpeoGpazoBanne Npon3BEACHUI TPUTOHOMETPUIECKUX
¢yHkuuit B cymmsl. [leproandaoctsb
TPUTOHOMETPHUECKUX QYHKIMHA. Brrancienue 3HaueHuit
Y TOXKIECTBEHHbIE IPE0O0Pa30BaHUs TPUTOHOMETPUIECKUX
BbIpakeHnd. OOpaTHbIe TPUTOHOMETPHUIECKHE (DYHKITHH.

IIpakTuyeckoe 3ansaTHe Ne 9:

1

Brinmonnenue 3aJaHus: <<T0)K,Z[CCTB€HHLIC

10

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 04

[Ipodeccuonansuo
-OpUEHTHPYIOLIEE
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npeoOpa3oBaHUsD).

Coaepxanue yueOHOro MaTepHuasia

1

CaoiicTBa 1 rpa)MKd TPUTOHOMETPHYECKUX (PYHKIIMH.
CBoiicTBa 1 rpauku 00paTHBIX TPUTOHOMETPUIECKUX
(hyHKITHIA.

Tema 4.2.
CBoiicTBa 1 rpaduku
TPUTOHOMETPHUUECKUX

ITocTpoenune rpadKOB TPUTOHOMETPHUCCKIX (DYHKIMHA 1
Ha HUX WJUTIOCTPUPOBATH CBOMCTBA (DYHKIINH; TPUMEHSTD
TEOMETPUYECKHUE MTPeoOpa3oBaHus (CABUT U
nehopMaIiio) mpy MOCTPOSHUH rpadHKOB.

hyHKIHIA

CRoiicTBa ¥ TpaUKH TPUTOHOMETPHUICCKUX (PYHKITHIA.
ITocTpoeHue reoMeTprUUeCKUX MPeodpa3oBaHuil (CABUra U
nedopmanyn). CoiicTBa 1 rpaduKu 00paTHBIX
TPUTOHOMETPUIECKHUX (PYHKIIHH.

IMpakTnueckoe 3ansatue Ne 10:

1

‘ [MocTpoenne rpadkoB TPUTOHOMETPUIECKUX (DYHKLIHUH.

10

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

[IpodeccrnonansHO
-OpUEHTHUpYIOIIEee

Conep:xaHue y4eOHOro MaTepuaJjia

1

CriocoOBl pereHus MPOCTEUIINX TPUTOHOMETPHUYECKUX
ypaBHeHu#. CI0COOBI pemeH s MPOCTERIIINX
TPUTOHOMETPHUUECKHX HEPABEHCTB.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 04

[IpodeccnonansHo
-OpHEHTHpYIOIIEe

Tema 4.3.
Tpuronomerpuueckue

Pemenue npocredmyux TpPUroHOMETPUYECKUX YPABHEHU.
Pemnenne HECTTOKHBIX YpaBHEHHH, CBOJSAIINAXCS K

MIPOCTEHIITNM C TOMOIIHIO TPUTOHOMETPHUIECKUX (POPMYIL.
Pemenue npocreidmyx TPUrOHOMETPUYECKUX HEPABEHCTB.

YpaBHCHUA U HCPABCHCTBA

[Ipocreiimme TpuroHoMeTpuueckie ypaBHeHus. CriocoObl
pELIEHUs] TPUTOHOMETPHUYECKUX YPAaBHEHHIA.
Tpuronomerpruyeckrue HepaBeHCTBA Penienue npocTermmx
TPUTOHOMETPUYECKHUX HEPABEHCTB.

IIpakTnyeckoe 3ansaTue Ne 11:

1

Pemenne 3anau Ha Temy «Tpuronomerpudeckue
YpaBHEHHUS M HEPABEHCTBAY.

Pa3n

eq S. lndgdepenuuaapHbie HCUMCICHUSA

30

Conep:xanue y4ueOHOro MaTepuasia

Tema 5.1.
[IponsBoxnas hyHKIHH

1

Onpenenenue Npou3BOJHOM, €€ TEOMETPUUECKUI U
Mexanndeckuil cMpica. [Ipasuna u gopmyst

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

[IpodeccnonansHo
-OpHEHTHUPYIOLIICE
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muddepenupoBanus Qynknuii. OnpenencHue
muddepentnana GyHKITMN B €70 TCOMETPUISCKUAN CMBICIT.
Onpenenenue BTOPOi MPOU3BOTHOMN, €€ PU3HMUSCKUI
CMBICIL.

HuddepennmpoBanne QyHKINH, HCITOIB3Y S TAOTHITY
TIPOU3BOIHBIX U MpaBuia nudpepeHnnpoBaHus, HAXOAUTh
MPOU3BOHBIC CIOKHBIX PYHKIUN. BeruncieHune 3HaueHsI
MMPOM3BOAHON (PYHKIIMU B YKa3aHHOH Touke. Haxoxmenue
YIJIOBOTO K03 (HUIMEHTa U YTiIa HaKJIOHA KacaTeIbHOM,
COCTaBJICHHE YpaBHEHHS KacaTeIbHON 1 HOpMaNHU K
rpaduKy GYHKIUH B JaHHOH TOUKE.

Haxoxnenue ckopocTi n3MeHeHns1 GyHKIH B TOUYKE.
IIpuMeHeHue Tpon3BOIHOM 7151 UCCIIENOBAHUS PEATBHBIX
(U3NUECKUX TPOLIECCOB (HAXOXKACHUS CKOPOCTH
HEPAaBHOMEPHOTO JIBUKCHHSI, YTIIOBOH CKOPOCTH, CHITBI
[IEPEMEHHOTr0 TOKA, TUHEHHON IJIOTHOCTH HEOJHOPOAHOIO
CTEepXKHS U T.JI.).

HaxoxneHue npou3BOJHBIX BTOPOTO MOPSIIKA, IPUMEHEHHE
BTOPO# MMPOM3BOIAHON JIJIs pelieHnst GU3NIeCKX 3ajad.
Haxoxnenue muddepennmana GyHKIANA, C TTOMOIIHIO
muddepeHiuana, npuOIMKEHHOE BEIYMCICHUE 3HAYCHUS U
npupaiieHus: GyHKINK B YKa3aHHOW TOYKE.

IIpousBoaHas, ee reOMETPUUECKUNA U MEXAHUYECKUM
cMbIci. [Ipon3BoHBIE CyMMBI, IPOU3BECHHUS K YaCTHOTO
IBYX (pyHKIMH.

[IpousBoaHas creneHHO (PYHKINHU C HATYPaJIbHBIM
nokazaresneM. [Ipou3BoHAS TPUTOHOMETPHUYECKHX
GyHKIUH.

[Ipasuno muddepeHnnpoBaHus CIOKHON U 00pPaTHOM
¢yuaxmmii. [Ipon3BoaHbIE TOKA3aTENBHOM,
JorapugMUIECcKOil 1 0OOpaTHBIX TPUTOHOMETPUIECKUX
¢$yHKUUMH.

Bropas nmpousBogHas u ee GU3MUECKHUIA CMBICI.
Huddepennman QyHKIMN ¥ €ro reOMETPHYECKHA CMBICIT.
[Tpunoxenune quddepennmana K npudIMKEHHBIM
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BBIYUCJIICHUAM.

IIpakTnyeckoe 3ansaTHe Ne 12:

1 | ITocTpoenue rpaKOB TPUTOHOMETPUIECKIX (HYHKIHIA C
MOMOUIBIO NPOU3BOAHOM.

Tema 5.2.
UccnenoBanne GpyHKIMH C
TOMOIIBIO MPOU3BOHOM

Conep:xaHue y4eOHOro MaTepuaJjia

1 | HeoOxomuMble B TOCTAaTOYHBIC YCIIOBUS BO3pACTaHUS U
yOBIBaHUS (QYHKINH, CYIIIECTBOBAHHS SKCTPEMyMa.
Heo0xoaumeble U 10CTaTOUHBIC YCIOBUSI BBITYKIOCTH U
BOTHYTOCTH rpaduka Gpynkuuu. OnpeneneHrue TOUKu
reperuoa.

npou3BoAHON. [IpaBuiio HaX0XAEHUST HAMOOIBIIETO U
HAaUMEHbIIIETO 3Ha4YeHUs] (YHKIMH Ha IPOMEXKYTKE.

O6mas cxema moctpoeHus rpa@ukoB GpyHKIHN C TOMOIIBIO

2 | IlpuMeHeHHEe IPOU3BOIHOM IS HAX 0K ICHHUS
MPOMEKYTKOB MOHOTOHHOCTH U 3KCTPEMYMOB ()yHKIIHH.
HaxoxaeHnue ¢ noMomib10 IpOU3BOIHOM MPOMEKYTKOB
BBITTYKJIOCTH U BOTHYTOCTH T'paduika GyHKIINN, TOUKH
neperuoa.

[IpoBenenwue uccie0BaHus U MOCTPOCHHUE TPAPUKOB
MHOTOYJICHOB.

Haxosxnenre HanOoJIbIIero 1 HAaMMEHbBIIET0 3HAYEHUS
(YHKIMH, HETPEPHIBHOW HA MPOMEKYTKE,

Pelienne HeCnOXKHBIX NPUKIATIHBIX 33/1a4 HA HAXOXKICHUE
HanOOJIBIITNX U HAUMEHBITUX 3HAYCHUN PeaTbHBIX
BEJIMYMH.

3 | IIpusHaku Bo3pactanus v yObIBaHUA QYHKIUHU. DKCTPEMYM

¢byHkuun. MccnenoBanne GyHKIUH Ha SKCTPEMYM.
Bremyxitocts n BorHyTOCTh Tpadmka GpyHKun. Toukn
nepernoa.

[TpumeHeHne NPOU3BOJHOM K IIOCTPOCHHIO TpaduKoB

Ha IIPOMEKYTKE.
Haxoxxnenne HanOoIbIIEr0 U HAUMEHBIIIETO 3HAYSHU N
(OYHKIIMH ¢ TOMOIIBIO TPOU3BOTHOM.

¢yuaxun. Hanbosnpiee v HanMeHblee 3HaYeHUs (pyHKITNU

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

[IpodeccnonansHo
-OpHEHTHpYIOIIEe
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IIpakTHyeckoe 3ansaTHe Ne 13:

1

Pemenue 3amay Ha Temy: «IIpousBoHas.

Pasnen 6. I/IHTel"paJ'IbHOE HCYHUCJICHHC.

22

Tema 6.1.
Heonpenenenublit
WHTETpal

Conep:xkaHnue y4ueOHOro MaTepuasia

1

Brruucnenue HeonpeneaeHHBIX HHTETPATIOB METOI0M
HEITOCPEICTBEHHOT'O0 HHTETPUPOBAHMS i METOIOM
MOJCTAHOBKH.

Brruucnenue HeonpeeIeHHOr0 UHTErpajia METOIOM
WHTETPUPOBAHMSI 10 YACTSIM.

IIpakTnyeckoe 3ansaTHe Ne 14:

1

Peumenue 3amay Ha TeMy: «HeomnpeaeneHHbIN HHTErpa».

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

IpodeccrnonansHo
-OpUEHTHPYIOILEE

TeMma 6.2.
Onpe/ieieHHbINH UHTETPA

Conep:kaHue y4yeOHOro MaTepuasia

1

OnpeneneHue oNnpeaeeHHOr0 HHTErpaia, ero
TEOMETPHUICCKUN CMBICT U CBOMCTBA. CIIOCOOBI
BBIYHCIICHUS OIIPEICIICHHOTO0 HHTETpaa.

[NonsiTve KPUBOJIUHEWHOM Tpanenuu, criocoobl
BBIYMCIICHUS IO KPUBOJMHENHHBIX TPAeuii ¢
MOMOIUIBIO OTNPEJIETIEHHOI0 UHTETpaa.

Crioco0bl BBIYUCIICHUS] 00BEMOB TEJI BPAIICHUS C TIOMOIIBIO
OTIPEJICIICHHOT0 HHTErpaa.

Brluucnenue onpeneaeHHOro MHTErpaja ¢ HIOMOUIbIO
OCHOBHBIX CBOHMCTB 1 (hopmyibl HetotoHa-JleitOHuIA.
Haxoxnenue momaan KpUBOIMHENHBIX Tpaneui.
Haxoxnenue o0beMOB Te BpalieHus. Pemenue
MNPOCTEUIINX MPUKIATHBIX 3324, CBOISAIIMNXCS K
HAaXO0XJAEHUIO MHTErpaJa.

OnpeneneHHbI HHTETPal U €r0 T€OMETPHUECKUI CMBICII.
OcHoBHBIE CBOMCTBA ONpeneIeHHoro nurerpaia. CnocoOs
BBIYMCIICHUS ONPENIEIICHHOIO0 HHTErpaa.

Brruncienue miomazei miockux GUryp ¢ moMoIibo
OIIpeeNICHHOr0 HHTerpana Beruncnenne 00beMoB Tei
BpalleHus. Pemenre NpuKIIagHbIX 33/1a4 ¢ TOMOILBIO
OIPEJEIICHHOI O UHTErpaa.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 04

[IpodeccrnonansHo
-OpUEHTHPYIOIIEEe
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IIpakTHyeckoe 3ansaTHe Ne 15:

1

Pemenue 3amau Ha TeMy: «OnpeaeaeHHbIH HHTErpa.

Paspnen 7. BekTopbl 1 KOOPAHHATHI

12

Tema 7.1.

Conep:xxkaHue y4ueOHOro MaTepuasia

1

OmpeneneHue BEKTOpa, JEHCTBUI Ha BEKTOPAMHU.
CgoiicTBa IeUCTBUM HaJl BEKTOPAMHU.

[TonsTHE NPSIMOYTOJABHOM JEKAPTOBOM CHCTEMBI KOOPAUHAT

Ha TUIOCKOCTHU U B TIPOCTPAHCTBE.
[IpaBuna nelicTBUil HaJ BEKTOpPaMH, 3aJaHHBIMU
KoopauHaTaMu. DOpMYITBI 71 BEIYUCICHUS JITHHBI
BEKTOpA, YIJIa MEXKIY BEKTOPAMU, PACCTOSHUS MEKIY
JBYMSI TOUKaMH.

BeKTOpBI Ha IINIOCKOCTHU U B 2

NPOCTPAHCTBE

BekTopsl Ha TJIOCKOCTH U B IpocTpaHcTBe. JleiicTBUs Haj

BEKTOPAMHU.

[IpsiMoyTosIbHBIE KOOPAMHATHI Ha MJIOCKOCTH U B
pocTpaHCcTBe. [leificTBUA HaJ BEKTOpPAaMH, 3a1aHHBIMH
KoopAarHaTtaMu. GOpMyJIBl 1JIs1 BEIYUCICHUS AITUHBI
BEKTOPA, YIJIa MEX]Ty BEKTOPAMH, PACCTOSHUSA MEXKITY
JIByMsI TOUKAMHU.

IIpakTHyeckoe 3ansaTHe Ne 16:

1

Pasnoxenue BCKTOpPa Ha COCTABJIAIOMINC.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 04

IpodeccrnonansHo
-OpUEHTHPYIOILEE

Pa3[(e.11 8. HpﬂMbIe U TJIOCKOCTHU B MIPOCTPAHCTBE

26

Tema 8.1.

Hauansuble noHaTUA
crepeomeTpun. Bzanmuoe
pacroyioxeHue NpsMbIX U

IUIOCKOCTEH B
MIPOCTPAHCTBE

Conep:xkanue y4ueOHOro MaTepuasia

1

OCHOBHBI€E MTOHATHS CTEPEOMETPHH. AKCHOMBI
CTEPEOMETPHH U CIIEACTBUS U3 HUX. B3aumuoe
pacmooKeHne IPAMBIX, IPSIMOH U TNIOCKOCTH, TBYX
IJIOCKOCTEN B IPOCTPAHCTBE.

OcCHOBHBIE TEOPEMBI O NAPAIICIBHOCTH IPSMOHN U
IUIOCKOCTH, TTApaJLIEIIBHOCTH ABYX TIOCKOCTEH.
CBoiicTBa napauieaIsHOrO TPOSKTUPOBAHUS U UX
NpUMEHEHHUE U1 N300pakeHus QUTyp B CTEPEOMETPUH;
[TonsTHe yria Mexay NpsIMbIMU, YIJla MEXIY NPSMOH U
IUIOCKOCTBIO;

OCHOBHBIE TEOPEMBI O IEPICHANKYISIPHOCTH NPSIMOHU U

10

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 04

[IpodeccrnonansHo
-OpHEHTHUpYIOLIee
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IIJIOCKOCTH

VYcTaHaBIMBaHUE B IPOCTPAHCTBE MAPAJIIEIBHOCTH
HNPSAMBIX, IPSIMOU U IJIOCKOCTH, ABYX IUIOCKOCTEH,
HCIIOJIB3Ysl IPU3HAKU U OCHOBHBIE TEOPEMBI O
MapauIeIbHOCTH.

[IpuMeHeHue npu3HaKa NEPHEHAUKYJIIIPHOCTH MIPSIMON U
IIJIOCKOCTH, TEOPEMY O TPEX NEPIECHIUKYJIIApaxX JIs
BBIUMCIIEHUS YTJIOB U PACCTOSHUI B IPOCTPAHCTBE.

AKCHOMBI CTEPEOMETPUM U IIPOCTEUIIINE CIIECICTBUS U3 HUX.

B3anmuoe pacnionoxeHne JByX NPSMBIX B IPOCTPAHCTRE.
VYron Mexny npsameiMu. [lapannensHoCTb IPSIMOK U
IJTIOCKOCTH, MapaJuleIbHOCTh TuiockocTel. [TapamienbHoe
MIPOEKTUPOBAHUE U €ro CBOWCTBA. M300paxenue puryp B
CTEpEOMETPHH.

[lepneHAMKYIAPHOCTH MPSMON M MIOCKOCTH. CBSI3b MEXKIY
NapaJIeIbHOCTHIO U MEPIIEHANKYIIPHOCTBIO MPSIMBIX U
wiockocTed. OpTOroHaIbHOE IPOEKTUPOBAHUE.
[lepneHaUKyYIAp M HAKIOHHAS. YTOJI MEXy NPSIMON U
IJIOCKOCTBIO.

IIpakTnuyeckoe 3ansaTue Ne 17:

1

Peuienue 3ay1au Ha TeMy: «B3auMHOe pacronoxeHue
NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBEY.

Tema 8.2.
JIByrpaHHBbIE yIJIbI

Conep:xaHue y4eOHOro MaTepuaJia

1 | IlonsTHE ABYTPAHHOTO YIJIa, yIi1a MEKAY MJIOCKOCTSIMH.
ITonstue nuueitHoro yria. [Ipu3Hak neprneHIuKyIsipHOCTH
JBYX IIJIOCKOCTEH.

2 | Beruucienue yriia MeXay INIOCKOCTSIMH.

3 | JIByrpaHHbId yroi. YToa MeX1y TIOCKOCTSIMHU.

ITepneHAMKyJIIPHOCTD JBYX INIOCKOCTEM.

IIpakTuyeckoe 3ansaTHe Ne 18:

1 ‘ Pemenue 3a1a4 Ha HAXOKACHUC ABYTPAaHHBIX YIJIOB.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

[Ipodeccuonanpao
-OpHEHTHpYIOIIEEe
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Pa3nen 9. 'eomeTpuyeckue Tejia 1 NOBEPXHOCTH

20

Tema 9.1.

MHororpaHHUKI

Conep:kaHue y4eOHOr0 MaTepuaa

1

[TonsiTHe MHOTOTPAaHHUKA, €r0 TOBEPXHOCTH, MTOHSITHE
MPaBWILHOTO MHOTOTpaHHUKA. OnpeeNeHust TPU3MBL,
MapajuieNienurena; BUIbl mpu3M. OnpeesieHre MHpaMHuIb,
MIPaBUIHLHON MTHPaMUIBI

Brruucnenne u n306paskeHre OCHOBHBIX 2JIEMEHTOB
HOpSMBIX Tpu3M, nupamu. [loctpoenue npoctermumx
CEUYEHH MHOTOTPAHHUKOB, YKa3aHHBIX BbIIIe. Beuncienue
IJIOIIAAU ITUX CEUCHUH.

ITonsiTHE O FEOMETPUYECKOM TEJIE U €TO IOBEPXHOCTH.
Muororpannuku. [Ipusma. [apamnenenunen u ero
cBoricTBa. [Tupamuna.

CaoiicTBa napajulenbHbIX cedeHni B mupamuze. Ilonarue o
NPaBUIBHBIX MHOTOTPAHHUKAX.

IIpakTHyeckoe 3ansaTHe Ne 19:

1

HaXO)K)IeHI/IC OCHOBHBIX 3JICMCHTOB IIPHU3M U ITUPAMU/I.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

[Ipodeccuonansao
-OpUEHTHPYIOLIEE

Tema 9.2.
Tena BpauieHus

Conep:xkanue y4yeOHOro MaTepuasia

1

[TonsiTre Tena BpalieHNs 1 TOBEPXHOCTH BpalLlEHUSI.
Omnpenenenus LWIMHAPA, KOHYCa, mapa, cdepsl. CBoiicTBa
MIEPEYNCICHHBIX BBIIIEC TEOMETPUIECKHX TEJl.

Brruncnenne u n3o00pakeHre OCHOBHBIE 2JIEMEHTHI IIPSMBIX
KpYroBBIX LIMJIMHJpPA U KOHYCa, L1apa.

[TocTpoenue npocTeHKNX CeYeHUM KPYIJIbIX Te,
YKa3aHHBIX BBIIIE; BRIYHMCICHHUE TUIOIIAIH 3THX CEYCHUH.

IToepxHocTh Bpauienus. Teno Bpamenus. LHunuuap u
konyc. CedeHus MUIMHAPA U KOHYyca MIOCKocThIo. [ap u
cdepa. BzanMHoe pacrosiokeHue II0CKOCTH | I1apa.
KacarenpHas mockocTs K cdepe.

IIpakTnyeckoe 3ansaTue Ne 20:

1

Pemenue 3aa4 Ha TCMY: «Tena BpalICHU.

JIP 04, JIP 05,
JIP 06, JIP 08,
JIP 11

OK 01

[IpodeccrnonansHo
-OpHEHTHUPYIOIIEee
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Paznen 10. O6beMbI ¥ IUIOIIATN OBEPXHOCTEH reOMeTPHYECKHX TeJl 20
Conep:xaHue y4eOHOro MaTepuaJia JIP 04, JIP 05, OK 01, OK 04 [IpodeccrnonansHO
1 | HousaTtus o6bemMa reoMeTprIecKoro Tena. GopMyIsl 1is JIP 06, JIP 08, ~OpHCHTHUPYIOLIEE
BBIYHCIIEHHUS 0OBEMOB TEOMETPUYECKHX TETI, JIP 11
T NIEPEYHCICHHBIX B COACPKaHUU Y4eOHOTr0 MaTepHraa. 8
ema 10.1. 2 | Haxoxnenune o0bemMa mpsMOi IPU3MBI, THPaAMHUIHI,
O0beMbI TeOMETPUIECKIX
MIPSIMOTO KPYTOBOTO IIMJIMH/IPA U KOHyca, mapa. OobemM
el reoMerpuyeckoro tena. O0beM NPU3MBbI, TUPAMHUIBL,
LIUIMHIPA, KOHYCa, apa.
IIpakTnyeckoe 3ansaTHe Ne 21:
1 | Haxoxnenrne 00beMOB r€OMETPUICCKUX TEIL. 2
Conep:xxkaHnue y4yeOHOro MaTepuasia JIP 04, JIP 05, OK 01, OK 04 [Mpodeccuonanbuo
1 | [Tnowaay mOBEpXHOCTH IreOMETPHUUECKOro Teaa. DopMyisl JIP 06, JIP 08, ~OpUCHTUPYIOLICE
JUIS BBIUMCIIEHHS TIIOIIAeH ToBepXHOCTeH JIP 11
reOMETPHUYECKHX TeJI, IIEPEUNCIICHHBIX B COJIEPKAHUH
yueOHOro Marepuana. 8
Tema 10.2. 2 | HaxoxaeHue miomaan NOBEpXHOCTEH PU3MBbI, TUPAMHIEL,
[Tnomaan moBepxHOCTEH WIMHPA, KOHyCa | IIapa.
3 | [Mnomaap MoBEpXHOCTH TeoMeTpuieckoro tena. [Tnomanpb
MOBEPXHOCTH MPU3MBI, MUPAMUABI, IUIUHIPA, KOHYCA U
nIapa.
IIpakTnuyeckoe 3ansaTue Ne 22: ’
1 | Pemenwne 3amad Ha Temy: «Ilnomanam moBepxXHOCTEH.
Paznen 11. @opmupoBanne MaTeMaTH4eCKOil TPAMOTHOCTH 44
Conep:xanue yueOHOro MaTepuasia JIP 04, JIP 05, OK 01, OK 04 [Ipodeccuonansuo
1 | Pa6ora ¢ uadopmanueii, npeacTapieHHON B Gopme JIP 06, JIP 08, -OpUEHTHpYIOLIee
TaOJIUI, IMarpamMM CTOJI0YATON WM KPYTOBO, CXEM. JIP 11
Tema 11.1. 2 | IlpencraBieHue qaHHbIX B BUje Tabmuil. [IpocTeie u 10
Pab6oTa ¢ Tabnuiamu, CJIOXHBIEC BOIIPOCHI.
JuarpaMMaMu 3 | IIpencraBnenue naHHbIX B BUAe aquarpamm. Ilpocteie u
CJIOKHBIE BOIIPOCHI.
IIpakTuyeckoe 3ansaTHe Ne 23: 5

1 | [locTpoenue TabauL, TUArpaMm.
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Coaepxanue yueOHOr0 MaTepHasia JIP 04, JIP 05, OK 01 [Ipodeccuonanpao
1 | KBagpaTHble ypaBHEHHMS, aHATUTUYECKUE U 6 JIP 06, JIP 08, ~OPUEHTUPYIOMICE
Tema 11.2. HEAHATUTHYECKHE METOIbI PEILECHHS. JIP 11
YpaBHeHus IIpakTuyeckoe 3ansaTHe Ne 24:
1 | PemeHne TUMUYHBIX 3a/1a4 YepPe3 CUCTEMY JIMHEHHBIX 2
YpaBHEHUH.
Conep:xaHue y4eOHOro MaTepuasa JIP 04, JIP 05, OK 01 [IpodeccrnonansHO
1 | KonnuecTBeHHBIE pacCyX/A€HUs, CBSI3aHHBIE CO CMBICIIOM JIP 06, JIP 08, ~OpUCHTUPYIOHICE
YHcia, pa3IMYHBIMU IPEACTaBICHUSAMHU YUCEl, U3AIECTBOM 10 JIP 11
Tema 11.3. BBIYUCIICHUH, BBIYMCICHUSMH B YM€, OLIEHKON pa3yMHOCTH
CrepeomeTtpus
pE3yNIbTaTOB.
IIpakTuyeckoe 3ansaTHe Ne 25: 9
1 | Pemenue crepeoMeTpuiecKuX 3a1ad.
Conep:xaHue y4eOHOro MaTepuaJa JIP 04, JIP 05, OK 04 [IpodeccrnonansHO
1 | MaTremaTrdeckoe OTIFCaHHE 3aBUCHMOCTH MEXKITY JIP 06, JIP 08, -OpUCHTHPYIOLICE
MEPEMEHHBIMU B PA3JIMYHBIX MPOIEccax. JIP 11
2 | UnTepnperanus TpEXMEPHBIX H300paKEHHIA, ITOCTPOSHHE
Tema 11.4. uryp. 10
MaTeMaTHICcKoe 3 | Anrebpandeckue CBSI3H MEXY dJIeMEHTaMHU QUryp:
ONHCAHHE, TOCTPOCHHE teopema [Iudaropa, cooTHOIICHUSI MEXTY CTOPOHAMHU
duryp TPEYTOJbHUKA, OTHOCHTEIBHOE PACIOI0KEHHE, PABEHCTBO.
4 | OmpeneneHre OMKUOKN U3MEPEHUs], ONIpee/ICHHE ILIaHCOB
HACTYIUICHUS] TOTO WJIM UHOTO COOBITHSI.
IIpakTuyeckoe 3ansaTHE Ne 26:
1 | PemeHne TUMUYHBIX MaTEMAaTHUYECKUX 3324, TPEOYIOIINX 2
IPOXO’KACHUS dTara MOACIHUPOBAHUSL.
Koncyabranun 8
IIpomexyTouHas aTTecTanus 6
Bcero: 360
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4. YCJOBUA PEAJINBALIINU TPOI'PAMMBI YYEGHOTI'O IIPEIMETA

Tpeoosanusn K MUHUMATLHOMY MamepuaibHO-MeXHU4ecKomy
obecneuenuro.

Peamuzamms  yueOHOro mpeamera «Maremartuka» TpeOyeT HaJIUUHS
y4eOHOro KabMHEeTa MaTeMaTHKH.

Obopyodosanue yuebno2o kabunema:
— CTOJI ¥ CTYJ JUIS MIPEeToJaBaTels;
— CTOJIBI ¥ CTYJIbS JIJIS1 OOyJarOIIMXCS,
— y4eHH4YecKas J0CKa,
— pa3IaTOYHbBIN MaTepHall.

Texnuueckue cpedcmea 0OyueHUsL:
— TEJIEeBU30pP;
—  MYJbTUMEIUNHBIN TPOEKTOP;
— TepPCOHATBHBINA KOMIBbIOTEP (HOYTOYK);
— HWHTEpaKTHBHAS JIOCKA.

Hugpopmayuonnoe odecneuenue odyuenus.
OCHOBHbIE UCTOYHUKMU:
Jlna npenooasameneii:

1. Bepuep A.JIL., Kapn A.Il. Maremaruka: anre6pa ¥ Hadajla MaTeMaTUYECKOTO
ananu3za, reometpus 10-11 xkmacc. — M.: «lIpocBemienuer, 2020.

2. Mypasun ['K., Mypasuna O.B. Marematuka: anrebpa © Hadaia
MaTeMaTU4YEeCKOro aHaliu3a, reoMeTpus. Anredpa U Hayajga MaTEMAaTHYECKOIO
anaimm3a 10-11 kimace. — M.: «JIpoday, 2020.

3. CmupuoB B.A., CwmupnoBa WN.M. Maremartuka: anrebpa W Hayana
MaTeMaTU4eCcKoro aHaimsa, reomerpus. ['eomerpusa 10-11 xmace. — M.:
«BEHTAHA-T'PA®y, 2020.

s obyuarowuxcs:

1. Mep3msxk  A.I'., Homwuposckuit J[.A., Tlomonckuit B.b., Sxup M.C.
Maremaruka: anre6pa u Hadajga MaTeMaTHYECKOTO aHanu3a, reomerpus 10-11
kiacc. [Tox pea. ITononsckoro B.E. — M.: «IIpocBemenuey, 2020.

2. Mopnkosuu A.I'., CemenoB II.B. Marematuka: anrebpa u Hadana
MaTeMaTU4YeCKOro aHalinu3a, reoMeTpus. Anredpa U Hayajga MaTEMaTHYECKOIO
ananu3a (Yacte 1) 10-11 knacc. — M.: «IIpocBemienuey, 2020.
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8.

9.

Mopaxosnu A.I'. u npyrue; nox penakuuen Mopakosnua A.I'. Maremaruka:
anreOpa ¥ Hayalla MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Anredpa U Hayana
MaremaTudyeckoro ananmuza (Yacte 2) 10-11 kmacc. — M.: «IIpocBemieHuey,
2020.

[Mapeirun U.®. MatemaTtuka: anrebpa W Havyajla MaTeMaTUYECKOro aHalln3a,
reomerpus. 'eomerpusa 10-11 knacc. — M.: «IIpocBemenuey, 2020.

JlonmoiHUTEIbHbIE HCTOYHUKH:
s npenooasameneii:

AGnynnmuaa K.P. Maremaruka: yueOonuk mns CIIO / K.P. AGaynnuna, P.I'.
MyxametrnunoBa. — CapartoB: [IpodoOpazoBanue, 2021. — 288 c.

Anre6pa. OCHOBHOM KypC C PEIICHUSIMU U YKa3aHUSMU: y4eOHO-METOIMUECKOE
nocobue / H.JI. 3onorapéra, FO.A. Ilonos, H.JI. Cemennsena, M.B. ®enotos;
noA penakuueit M.B. denorosa. — Mocksa: Jlabopatopus 3Hanui, 2018. — 579
C.

bapcykosa JI.B. I'eomerpus. [Ipaktukym: yuednoe nocodue / JI.B. bapcykosa.
— Munck: PecnyOnukaHCKU HMHCTUTYT TNPOGECcCHOHAIBHOIO 00pa3oBaHUs
(PUIIO), 2020. — 104 c.

['openbckas JI.B. Hauepratenbnas reometpus: yuebnoe nocodue mis CITO /
JLB. Topensckas, A.B. KoctpiokoB, C.H. TIlaBnoB. — Caparos:
[Tpodobpazosanue, 2020. — 122 c.

3onmortapéBa H.J[. ['eomeTrpusi. OCHOBHOW KypC C PELICHUSIMU U YKAa3aHUSIMU:
yueOHOo-MeToauueckoe nocodue / H.JI. 3omorapésa, H.JI. Cemennsena, M.B.
®enotoB; nox peaakuuendn M. B. @enoroBa. — Mocksa: Jlaboparopusi 3HaHUI,
2018. — 305 c.

Marematuka u uHpopmaTuka: ydyeOHoe mnocobue / K.B. bamgun, B.H.
baueikos, A.B. Pykocyes, B.b. YTkun. — Mocksa: KnoPyc, 2017. — 361 c.
Hosak E.B. Bricmias martemartuxa. Anrebpa: yue6Hoe mocobue mus CI1O/
Hosak E.B., Ps3zanoBa T.B., Hosak W.B. — CaparoB, ExarepunOypr:
[TpodobpazoBanue, Ypanbckuit dheaepanbubiii yausepeuret, 2019. — 115 c.
Cuxkopckass I'.A. Anrebpa u Teopus umcen: ydebnoe mocobue mnsa CIIO/
Cuxopckas ' A. — Caparos: [Ipodobpazosanue, 2020. — 303 C.

CemoBa H.A. uckpernas maremarwka: ydeOonwmk misi CIIO/ CemoBa H.A.,
Cenos B.A. — Caparos: [IpodobpazoBanue, 2020. — 329 c.

10.Ilep6akoBa HO.B. Amnamutuueckass reometpus: ydebnoe mocoome / FO.B.

1.

[lep6akoBa. — 2-¢ u3a. — CaparoB: Hayunas kaura, 2019. — 158 c.
s ooyuarowuxcsi:

Anrebpa u Havajla MaTemaruueckoro aHamusza 10 — 11 kmaccel: yuel. mis
obmeo0Opa3oBar. yupexjaeHui: 06a3oBwlii ypoBeHb / [LIILA. Amumon, HO.M.
Konsrun, M.B. Tkauéa u np.] — 18-¢ uzn. — M.: IIpoceenienue, 2012. — 464 c.
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o

o

bamvakos M.UM. AnreOpa m Haudana maTeMaTHYECKOTO aHanm3a (0a30BBIMA
ypoBeHb). 10 ki. — M., 2005.

bammakos M.UM. Anrebpa u Havana maTeMaThueckoro anayimza (0a3oBbId
ypoBens). 11 k1. — M., 2005.

bammakos M.M. Maremaruka (6a30Bb1it ypoBeHs). 10—11 k1. — M., 2005.
bammakoB M.MU. Maremaruka. 3amgadyHuK: y4yeOHOe TmocoOwe s
00pa3oBaTEIbHBIX YUPEKJICHUM Had. U cpen. mnpod. obpazoanus / M.U.
bammaxkos. — 3-e u3z., crep. — M.: Akaagemus, 2013. — 416 c.

bammakoB M.M. Maremaruka: yaeonuk mis 10 ki — M., 2004.

I'eomerpust 10-11: yue6. mist oOmieoOpazoBar. ydpexJeHUi: 0a30BBIA U
npodun. ypoau / [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u np.] — 22-
e m31.— M.: [Ipocsemenne, 2013. — 255 c.

I'eomerpus. 10 — 11 knaccel: yuyeOHHMK ISl ydamuxcsi o01meo0pa3oBaTenbHbIX
yupexaeHuil (0a3oBblii u npoduubHbld ypoBHHM) / .M. CmupHoBa, B.A.
CmupHOB. — 8-¢ u3n., crep. — M.: Muemosuna, 2012. — 288c.

29



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O ITPEIMETA

HaumenoBanue o0pa3zoBaTeibHBIX
pesyabratoB ®I'OC COO (mpeameTHbIE
pe3yabtathl — IIP 6/y)

MeToabl OIEHKH

[1P6/y 01. CpopmMupoBaHHOCTH
IIPECTaBICHUM O MATEMAaTUKE KAK YaCTU
MHUPOBOH KYJIBTYpPbl U O MECTE MaTEMATHKHU B
COBPEMEHHOM LIUBWIN3ALIUY, O CIIOCO0axX
OIHMCaHUs HA MAaTEMATUYECKOM S3BIKE
SIBJICHUH pPEaJIbHOTO MUpa.

Texkyuuii KOHTPOJIb:

-YCTHBIN OIPOC

-IUCbMEHHbIE Pa0OTHI

-TECTUPOBAHUE

-KOHTPOJIbHBIE PabOTHI
-1po(hecCUOHAIbHO-OPUEHTUPOBAHHBIE 3a/1aHUS
HNT0roBuiii KOHTPOJIbL:

-3K3aM€H

[TP6/y 02. ChopMHupOBaHHOCTH
MIPEJICTABIICHUA O MATEMAaTUICCKUX MTOHATHIX
KaK 0 BAKHEHIITNX MAaTEeMaTHUYECKUX MOJICIISX,
MTO3BOJISIFOIIMX OINKCHIBATh U U3YYaTh Pa3HbIC
MIPOIIECCHI U SIBJICHUS; TIOHUMaHHE
BO3MOYXHOCTH aKCUOMATUIECKOTO
MOCTPOSHHSI MATEMATUYECKUX TEOPHH.

Texkymuii KOHTPOJIb:

-YCTHBIN onpoc

-IMCbMEHHBIE PA0OTHI

-TeCTUPOBAHUE

-KOHTPOJIbHBIE PaOOTHI
-npo¢eCCUOHATbHO-OPUEHTHUPOBAHHbBIC 3aJaHUS
HUTOroBplii KOHTPOJIb:

-3K3aMeH

[1P6/y 03. Bnagenue Metogamu
JI0Ka3aTeNbCTB U aJITOPUTMOB PEIICHHS;
YMCHHUEC UX TPUMCHATH, IPOBOANUTDH
JI0Ka3aTelIbHbIe PACCYIKIICHHUS B XOJIE
penreHus 3a1a4.

Texkyuuii KOHTPOJIb:

-YCTHBIN ONpPOC

-ICbMEHHbIE Pa0OTHI

-TECTUPOBAHUE

-KOHTPOJIbHBIE PaOOThI
-npo(hecCHOHAbHO-OpPUEHTUPOBAHHBIE 3a/1aHUS
HNToroBniii KOHTPOJIb:

-3K3aMeH

[TP6/y 04. Bnanenue ctaHgapTHBIMU
puEMaMy PEIICHUS PAIIHOHAIBHBIX U
HPPAaIlMOHAIILHBIX, TOKA3aTeIbHBIX,
CTCTICHHBIX, TPUTOHOMETPUUIECKUX
YpaBHEHUI U HEPABEHCTB, MX CUCTEM;
HCIIOJIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX
porpamMm, B TOM YHUCJIC JIJIS [IOMCKA My TH
PENICHUS U WLTIOCTPAIMH PEIICHUS
ypaBHEHHIA U HEPABCHCTB.

Texkymuii KOHTPOJIb:

-YCTHBIN onpoc

-IMCbMEHHBIE PaOOTHI

-TeCTUPOBAHUE

-KOHTPOJIbHBIE PabOTHI
-npo¢eCCHOHATBHO-OPUEHTHPOBAHHBIE 33 JaHUS
HUToroBplii KOHTPOJIb:

-3K3aMeH

ITP6/y 05. ChopmMupoBaHHOCTH
npeCTaBICHUI 00 OCHOBHBIX MOHATHSX,
HNACAX U METOJaX MAaTEMATHUYCCKOI'O aHaJIn3a.

Texkyumuii KOHTPOJIb:

-YCTHBIN ONpPOC

-IUCbMEHHbIE PaOOThI

-TECTUPOBAHHE

-KOHTPOJIbHBIE PaObOThI
-po(hecCHOHATEHO-OpPUEHTUPOBAHHBIE 3a/1aHUS
HNTOroBplii KOHTPOJIb:
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-9K3aMCH

[1P6/y 06. Bnagenre OCHOBHBIMH MTOHSATUSIMU
0 TUIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX
CBOMCTBaX; CHOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YePTEKax, MOJICISAX U B
pealbHOM MHpE TeOMeTpUYECKIe (DUTYPBHI;
NPUMEHEHHE U3YYCHHBIX CBOWCTB
reoMeTpuuecKux Guryp u Gopmy s
pELICHUS] TEOMETPHYECKUX 3a1ay U 3a/1a4 C
MPaKTHYECKUM COJICPIKAaHUEM.

Texkymuii KOHTPOJIb:

-YCTHBIN OIIPOC

-IIMCbMEHHBIE pa0OThI

-TECTUPOBAHUE

-KOHTPOJIbHBIE PabOTHI
-1po(hecCHOHAIbHO-OPUEHTUPOBAHHBIE 3a/1aHUS
HNToroBniii KOHTPOJIb:

-3K3aME€H

ITP6/y 07. ChopmupoBaHHOCTH
MpEeACTAaBICHUH O Mpoleccax U ABJICHUSX,
HUMEIOIUX BEPOSITHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
pearbHOM MHpE, 00 OCHOBHBIX MTOHATHUSX
3JIEMEHTapHON TEOPUH BEPOSITHOCTEN;
c(OPMHPOBAHHOCTh YMEHHUI HAXOAUTh U
OLICHUBATh BEPOSTHOCTH HACTYILICHUS
COOBITUH B MPOCTENIINX NPAKTUYECKUX
CUTyalUsIX 1 OCHOBHBIE XapaKTePUCTUKHU
CIIyYaHBIX BEJIMYHH.

Texkyumuii KOHTPOJIb:

-YCTHBIN ONPOC

-[IUCbMEHHbIE Pa0OTHI

-TECTUPOBAHUE

-KOHTPOJIbHBIE PaOOThI
-po(hecCHOHAIbEHO-OPUEHTUPOBAHHBIE 3a/1aHUS
HToroBniii KOHTPOJIb:

-3K3aMeH

[TP6/y 08. Bnagenue HaBpIKaMHu
WCTIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
MPOrpaMM IPH PEIICHUN 3a]1a4.

Texkymuii KOHTPOJIb:

-YCTHBIN ompoc

-IMCbMEHHBIE Pa0OTHI

-TeCTUPOBAHUE

-KOHTPOJIbHBIE PabOTHI
-npo¢eCCHOHATBHO-OPUEHTHPOBAHHBIE 33 JaHUS
HUTOoroBplii KOHTPOJIb:

-3K3aMeH

[TP6/y 09. [y cinenbiX u c1aboBUASIINX
00y4JaroIMXcs: OBJaICHNE TPABUIIAMHU
3aMMCH MaTeMaTUIeCKUX GOpMYIT U
CIIeIMAIbHBIX 3HAKOB PeNIbeHO-TOUECHHOI
cuctembl o0o3HaueHus JI. bpaiins,
OBJIaJICHNE TaKTHIBHO-0CSI3aTEIbHBIM
croco0oM 00CIIeJIOBaHNUS i BOCTIPUSTHS
penbeHBIX n300paXKeHUi TPEAMETOB,
KOHTYPHBIX H300paXCHUI T€OMETPHUECKUX
Guryp u Apyroe; HalIu4ue yMEHUSA
BBITTOJIHATH TE€OMETPUIECKHIE TOCTPOCHHS C
MIOMOUIBIO ITUPKYJIS M JINHEWKHU, YUTATh
penbedHbIe TpaQUKH AIEeMEHTaPHBIX
(bYHKIMIA Ha KOOPIMHATHOH IUIOCKOCTH,
MPUMEHSTH CIICIHAILHBIC TIPUCTIOCOOICHUS

Texkyuuii KOHTPOJIb:

-YCTHBIN ONPOC

-ICbMEHHbIE Pa0OTHI

-TECTUPOBAHUE

-KOHTPOJIbHBIE PaOOTHI
-npo(hecCHOHATEHO-OpPUEHTUPOBAHHBIE 3a/IaHUS
HNToroBniii KOHTPOJIb:

-3K3aMeH

31



s penbedroro yepuenus («Ipadrecmeny,
«IIkOIBHKKY); OBIIAICHHE OCHOBHBIM
(YHKIIMOHAJIOM TIPOTPaMMbI HEBU3YaJIbHOTO
JocTyna K HHpOpMaIii Ha SKpaHe
MIEPCOHAIBHOI0 KOMIIBIOTEPA, YMEHHE
HCIOJIb30BaTh EPCOHANILHBIC
TU(DIOTEXHUYECKUE CPEICTBA
MH(OPMAIIMOHHO-KOMMYHHKAIIHOHHOTO
JOCTyTa CIENbIMU 00yUYarOIUMUCS

[1P6/y 10. [ns oGyyaromuxcs ¢
HapyIIEHUSIMH OTIOPHO-IBUTATEIIEHOTO
anrmapara: OBJIaJICHUE CIICIIMATbHBIMHU
KOMITBIOTEPHBIMHU CPEICTBAMHU
[IPEJCTABICHUS U aHAJIM3a JaHHBIX U YMEHUE
UCTIONIb30BATh IIEPCOHAIBHBIE CPEJICTBA
JIOCTYTIA C YYETOM JIBUraTeJIbHbIX,
peueBUraTeNIbHBIX U CEHCOPHBIX
HapyILEeHHU; HaTU4Yie YMEHUS HCII0JIb30BaTh
HepCOHANIbHBIE CPEACTBA JOCTyIa

Texkymuii KOHTPOJIb:

-YCTHBIN OIIPOC

-IMCbMEHHBIE PaOOTHI

-TECTUPOBAHUE

-KOHTPOJIbHBIE PaOOTHI
-1po(hecCUOHAIEHO-OPUEHTUPOBAHHBIE 3a/1aHUS
HNT0roBuiii KOHTPOJIb:

-3K3aM€H
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Ipuioxenue 1
TemaTuka MHANBUAYAJbHBIX POEKTOB MO MPeAMETY

Ponbs maTemaTKy B COBPEMEHHOM MUDE.

Matemaruka B HAyKe U TEXHUKE.

Pa3BuTne noHATHS O YKCTe.

[TpumeHnenne rpaukoB JMHEWHON (YHKIMM B pa3iMuYHBIX cpepax >KU3HU: B
OBITY, B IPO(ECCUOHATIBHON JESITEIbHOCTH.

Maremaruka B miaxmarax.

Maremaruka u CriopT.

Matematuka B THQOPMAIIMOHHBIX TEXHOJIOTHUSX.

MaremaTtnueckoe Hacienue [pesnei Pycu.

. IIpunuecca nayku — Codprsa BacunbeBna KoBaneBckasi.

10 [To cnemam llepnoka Xonamca Wiy METO/IbI PELICHHS JIOTUYECKUX 3a7a4.
11.T'apMOHUS 3070TOTO CEYEHUSI.

12.MartemaTuka B CKa3Kax.

13.Benukue MmaTeMaTUKU JPEBHOCTH.

14.3nayeHne NPOU3BOIHON B pa3IMUHBIX 00JACTIX HAYKH.

15.®yHKIMY B )KU3HU YEIOBEKA.

16.Kak yunnuce MaTeMaTuKe JE€TH B MPOILIbIE BPEMEHA.

17.MaTtemMaTHKHU U UX OTKPBITHUS B roJibl Benukoit OTeuecTBEHHOM BOWHBI.
18.IIponcxoIeHNE TECOMETPHUH.

19.Becpk Mup Kak HarjiasAHas FTEOMETPHSL.

20.'eomeTpus ropsimei cBeYn.

21.T'eomeTpus JOXKAS U CHETA.

22.Ponb UTp U pUCYHKOB B MaT€MaTHKe.

23.DoKyCHl B MAaTEMaTHKE.

24.TlokazaTenbHble U JorapupMUYECKUe HEPAaBEHCTBA.

25.0puramu — reoMeTpus O0yMa>xHOTO JIUCTA.

PO

©OWooN O
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Ipuinoxenue 2

Cunxponusauus oopasoBareabHbIX pe3yibTaToB PI'OC COO 1 ®I'0OC CIIO

Haumenoanue OK, IIK
corsacio ®IrOC CI10

HaumeHoBaHMe JIUYHOCTHBIX pe3yabTaToB (JIP)
corsiacao ProcC COO

HaumenoBanue meranpeamerubix (MP)
pe3yabTaToB corjacao ®I'OC COO

OK 01. Breibupats cnoco0sbl
peteHus 3ama4
npoecCUOHATIBHON AeSTeTbHOCTH,
MPUMEHUTETPHO K  Pa3IUYHBIM

JIP 04. CdopMHUpOBaHHOCTH OCHOB CaMOpa3BUTUS U
CaMOBOCIIUTAHUSI B COOTBETCTBUM C OOIICUETOBEYCCKUMHU
LIEHHOCTAMU ¥ UJAealaMU TPaXKIAHCKOTO OOIIEeCTBa;
TOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOSATEIHHOM,

MP 01. YMeHne caMOCTOSTENBHO ONPENEIATh
LIEJIU IESITEIBHOCTU U COCTABIISITH TUIAHBI
JEATEIbHOCTH; CAMOCTOATENIBHO OCYLIECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH

KOHTEKCTaM. TBOPUYECKON U OTBETCTBEHHOM AESTEIbHOCTH. JESATEIILHOCTD; UCIIOJIb30BATh BCE BO3ZMOXKHbIE
OK 03. [TnanupoBatb u pecypchl AJis JOCTUKEHUSI TOCTABJICHHBIX LeJIel U
pean30BbIBAaTh coOCTBEHHOE peanu3aluy IIaHOB IeSATeIbHOCTH; BEIOUPATh
npodeccruoHalbHOE U JIMYHOCTHOE YCHEIIHbIE CTPATETUH B PA3IUYHbBIX CUTYALIUSX.
pasBuTHE

OK 11. Mcnonb3oBaTh 3HaHUA T10

¢uHaHCOBOH IPaMOTHOCTH,

IJIAaHUPOBATh

MIPEANPUHUMATEIBCKY IO

JIeSITeNIbHOCTD

OK 04. Pa6ortare B komnektuse u | JIP 04. CdopmupoBaHHOCTb oOcHOB camopa3BuTusa U | MP 02. YMenue npoayKTUBHO OOIIATHCS U
KOMAaHJIE, 3(PEeKTUBHO | CAMOBOCTIMTaHHUS B COOTBETCTBHUHU C OOIIEUETOBEUYECKUMH | B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM

B3alMOJIEVCTBOBATH C KOJUJIEraMHU,
PYKOBOJICTBOM, KIIHEHTaMHU

[EHHOCTAMU ¥ UJAeallaMd TPaXKIAHCKOTO OOIIEeCTBa;
FOTOBHOCT M CHOCOOHOCTH K  CaMOCTOSITEILHOM,
TBOPYECKON M OTBETCTBEHHOM ESITEILHOCTH.

JESATEIBHOCTH, YUYUTHIBATh MO3ULIUU APYTUX
YYaCTHUKOB JESITENbHOCTH, 3PPEKTUBHO
pasperiatb KOH(PIUKTHI.

OK 01 CIIOCOOBI
pereHusI 3a1a4
npodecCHOHATEHOM e TeIbHOCTH,
NPUMEHUTETPHO K  Pa3IUYHBIM
KOHTEKCTaM.

Bribupats

JIP 06. IlpuoOpereHue HABBHIKOB COTPYIHHYECTBA CO
CBEpPCTHUKAMH, AETHMH MJIAJIIIET0 BO3pacTa, B3POCIBIMH B

oOpa3oBaTenbHON, OOIIECTBEHHO IOJIE3HOW, y4eOHO-
UCCIIEIOBATENIbCKOM, MPOEKTHOW ¥ JPYrHUX  BHIAX
JEATeIbHOCTH.

MP 03. Bmagers HaBBIKAMHM I103HABATCILHOM,
y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOM
JIeATETLHOCTH, HaBBIKAMHU DPa3pelIeHHs] MpooiieM;
CITOCOOHOCTh U TOTOBHOCTHh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIIEHUs NMPAKTHUYECKUX 3ajady,
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HaumenoBanne OK, I1K
coraacio ®I'OC CIIO

HaumeHoBaHHe JIMYHOCTHBIX pe3yabTaToB (JIP)
corsiacio PIrocC COO

HanmenoBanue meranpeameTHbix (MP)
pe3yabTaTtoB corjiacio PI'OC COO

OK 02 OcyuiecTBiasiTb IMOUCK,
aHalnu3 u UHTEPIIPETAIHIO
nHpopManuu, HEOOXOIUMOH st
BBIIIOJIHEHHS 3aJa4
po¢eCCHOHAIBHON IEATETLHOCTH.

JIP 09. CopMUpPOBAaHHOCTH ICTETUYECKOTO OTHOIICHHS K
MHUpY, BKJIFOUast 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA

JIP 10. ChopMupoBaHHOCTbh OEPEKHOT0, OTBETCTBEHHOTO
U KOMIICTCGHTHOTO OTHOIICHHS K (U3HYECKOMY U
MICUXOJIOTMYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaKk U
JIPYTUX JII0JIeH, yMEHUE OKA3bIBATH MEPBYIO MIOMOIIIb.

JIP 12. ChopMUpPOBaHHOCTH SKOJIOTHUECKOTO MBIIUICHHUS,
MMOHUMAaHWUSI BIMSIHAS COMAIBHO-IKOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLMATIbHOM
Cpeabl; MPUOOPETEHHE OIbITa YKOJIOT0-HAIPABICHHON
JeSITeTbHOCTH.

IMPUMCEHCHHUIO PA3JIMYHBIX METOA0B ITO3HAHMA.

OK 09. Hcnonb3oBats
WH(OpPMALIUOHHBIE TEXHOJOTHUU B
po¢eCCHOHATBHON JIEATETLHOCTH

JIP 01. CdhopmMupoBaHHOCTh POCCHICKON TpaxkJIaHCKOMN
UJEHTUYHOCTHU, IaTPUOTHU3MA, YBAXKEHHSI K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH TMepen PonauHoi, ropmocTtu 3a
CBOM Kpail, cBow PoaumHy, mnpouuioe H HacTosIIee
MHOTOHAIlMOHANBHOTO  Hapojga  Poccum,  yBakeHue
rOCYJIapCTBEHHBIX CUMBOJIOB (Tep0, (pmar, rumH).

MP 04. TOTOBHOCTP M CHOCOOHOCTH K
CaMOCTOSITENIbHOM MHPOPMAIIMOHHO-
MO3HAaBaTEIHLHOM IEeITEIbHOCTH, BIIaJICHUE
HaBBIKAMH MOJTYy4YECHUS HEOOXOINMOM

uH(bOpMaIlMU U3 CIOBapel pa3HbIX TUIIOB, YMEHUE
OpUEHTUPOBATbCA B  PA3NIMYHBIX HMCTOYHHMKAX
uHboOpMalMM,  KPUTHYECKH  OLIEHWBAaTh U
UHTEPIPETHPOBATH WH(POPMAIHIO, MOTYyYaAEMYIO
U3 Pa3IMYHBIX HICTOYHHUKOB.

OK 07. ConeiicTBOBaTH
COXPaHCHHIO OKPY)KAIOIICH CpeIIbl,
pecypcocOepexenuto, 3hGEeKTHBHO

JIEUCTBOBATh B  YPE3BBIYANHBIX
CUTyaIusX.
OK 09. Hcnonp3oBath

MH(OPMALIMOHHBIE TEXHOJIOTUH B

JIP 01. CdhopMHpOBaHHOCTH POCCHICKOW TpakIaHCKON
UJCHTUYHOCTHU, TATPUOTU3MA, YBAXKEHHSI K CBOEMY Hapoay,
9yBCTBA OTBETCTBEHHOCTH Tepen PoauHOM, TopaocTu 3a
CBOM Kpail, cBow PoauHy, mpouuioe H HacTosIiee
MHOTOHAIIMOHAJILHOTO ~ Hapoaa  Poccum, — yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, piar, ruMH).

MP 05. VYmMeHue wHCHOIB30BaTh CpPEJICTBA
MH(GOPMaIIMOHHBIX u KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI B pEeICHUN KOTHUTHUBHBIX,

KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 33/1a4 C
coOumoieHreM TpeOOBaHUN HIPTOHOMHKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
MpaBOBBIX M OTHYECKUX  HOPM,  HOPM
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HaumenoBanne OK, I1K
coraacio ®I'OC CIIO

HaumeHoBaHHe JIMYHOCTHBIX pe3yabTaToB (JIP)
corsiacio PIrocC COO

HanmenoBanue meranpeameTHbix (MP)
pe3yabTaTtoB corjiacio PI'OC COO

npodeccruoHalbHOI 1eATeIbHOCTH

JIP 02. ChopMHPOBAaHHOCTh TPAKIAHCKOW IO3HMIIMHM Kak
AKTUBHOTO ©  OTBETCTBEHHOTO YJIEHA POCCUICKOI0
o01iecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa U
0053aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBONOPSIOK,
o0Jjaiaomero 4yBCTBOM COOCTBEHHOI'O JOCTOMHCTBA,
OCO3HaHHO MIPUHUMAIOIIETO TpaAUIIMOHHbBIC
HaAIlMOHAJIbHBIE U 00IEeYeNIOBEeYeCKIEe TYMAaHUCTUYECKUE U
JIEMOKPATUYECKUE [IEHHOCTH.

JIP. 11. CdopMupoBaHHOCTH OCO3HAHHOTO  BbIOOpa
Oynmymeid mnpodeccun W BO3MOXKHOCTEH —peanu3anuu
COOCTBEHHBIX KHU3HCHHBIX IIJIaHOB, OTHOLICHUC K
npodecCHOHAIBHON  IESITENBHOCTH KaK BO3MOXKHOCTH
ydacTusa B peuicHUU JIMYHBIX, O6H.I€CTB€HHBIX,
rOCyAapCTBEHHBIX, O0IIEHAIMOHAIBHBIX IPOOIIEM.

nH(}OpMaAITMOHHOM 0€30MTaCHOCTH.

OK 01 Bseibupats cmocoOs
pelieHus 3a/1a4y
npodecCHOHATEHOM e TeIbHOCTH,
MPUMEHHUTEIPHO K  Pa3luYHBbIM
KOHTEKCTaM.

OK 06. ITposBIATh TpakIaHCKO-
MaTPHOTHIECKYIO MTO3UITHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
MTOBE/ICHUE Ha OCHOBE
TPaIUIIUOHHBIX
OOIEUEIIOBEUCCKUX  I[CHHOCTCH,
MIPUMEHSITh CTaHIapThI

AHTUKOPPYNIIMOHHOTO MTOBEICHUSI.

JIP 01. CdhopMHpOBaHHOCTh POCCHICKOW TpakIaHCKON
UJCHTUYHOCTH, TATPUOTU3MA, YBAXKEHHSI K CBOEMY Hapoay,
9yBCTBA OTBETCTBEHHOCTH Tepen PonuHON, TopaocTu 3a
CBOM Kpail, cBow PoauHy, mpouuioe # HacTosIiee
MHOTOHAIIMOHAJILHOTO ~ Hapoaa  Poccum, — yBakeHue
rOCyJIapCTBEHHBIX CHMBOJIOB (Tep0, piar, ruMH).

MP 06. YMeHue caMOCTOSTEIBFHO OLICHUBATHL U
IMPUHUMATDH PEIICHUS, ONPEICIISIONINE CTPATETHIO

IIOBCACHUA, C Y4€TOM
HPaBCTBCHHBIX HeHHOCTeﬁ.

TPaKJAHCKUX

u
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HaumenoBanne OK, I1K
coraacio ®I'OC CIIO

HaumeHoBaHHe JIMYHOCTHBIX pe3yabTaToB (JIP)
corsiacio PIrocC COO

HanmenoBanue meranpeameTHbix (MP)
pe3yabTaTtoB corjiacio PI'OC COO

OK 05. OcyiecTBiasiTb yCTHYIO U
MUCbMEHHYI0 KOMMYHUKAIIMIO Ha
TOCYJJaPCTBEHHOM $I3BIKE C y4E€TOM
O0COOEHHOCTCH  COLMAIIBHOTO U
KyJbTYPHOTO KOHTEKCTA.

OK 10. ITonp3oBaThCs
npodecCuoHaTbHON
JIOKYMEHTalHUen Ha
rOCyJJapCTBEHHOM M WHOCTPAaHHOM
SI3BIKAX.

JIP 01. CdhopmMupoBaHHOCTh POCCHHCKON TpaxkJIaHCKON
UJEHTUYHOCTHU, IaTPUOTHU3MA, YBAXKEHHSI K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Imepen PonauHoil, ropmoctu 3a
CBOM Kpail, cBow PoauHy, npouuioe H Hacrosllee
MHOTOHAIlMOHAIBHOTO  Hapojga  Poccum, — yBakeHue
rOCYJIapCTBEHHBIX CUMBOJIOB (Tep0, (piar, rumH).

JIP 02. ChopMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIUU KaK
AKTUBHOTO W  OTBETCTBEHHOI'O YJIEHAa POCCHHCKOIO
00I111ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC MpaBa
00sI3aHHOCTH, yBAXKAlOIIEr0o 3aKOH U IMPaBOIOPSIOK,
00Jaalomero 4yBCTBOM COOCTBEHHOT'O JOCTOMHCTBA,
OCO3HAaHHO PUHUMAIOIIETO TPaJIUIIMOHHBIE
HaI[MOHAJIbHBIC U O0IIEYETOBEYCCKHE I'YMAaHUCTHYCCKUE U
JEMOKPAaTHYECKUE [ICHHOCTH.

JIP. 11. CdopMHupOBaHHOCT OCO3HAHHOTO BBIOOpA
Oynymeit mpodeccnd U BO3MOXKHOCTEH —pean3aliiu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K

npoeCCUOHATBHON ~ JIESITETbHOCTH KaK BO3MOYKHOCTH
y4acTHsi B pEIIEHUWM  JIMYHBIX,  OOIIECTBEHHBIX,
roCy/apCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM.

JIP 13. ChpopMUpOBaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K
CO3JIaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO TIPUHSITHS
LIECHHOCTEN CEMEMHOM KU3HMU.

MP 07. OBnageHue S3bIKOBBIMH CPEICTBAMH —
YMEHHUE SICHO, JIOTMMHO U TOYHO H3JIaraTh CBOIO
TOYKY  3pEHHUs, HCIOJb30BaTh  aJICKBATHHIC
SI3BIKOBBIE CPEJICTBA.

OK 10. IMonw30BaThCH
npodeccrnoHaIbHOM
JIOKyMEHTAIuen Ha

rOCYJJapCTBEHHOM M WHOCTPAaHHOM

JIP 07. CopmupoBaHHOCTH HPAaBCTBEHHOTO CO3HAHUS M
MOBEJICHUS HAa OCHOBE YCBOCHHS OOIICUETIOBEUECKUX
[IEHHOCTEH.

MP 08. OBiageHue HaBbBIKAMU MO3HABATEILHOU
pedieKCMM  KaKk ~ OCO3HAHUS  COBEPIIIAEMBIX
JNEWCTBUM ¥  MBICIIUTEIBHBIX TPOIECCOB, UX
pEe3yJIbTATOB U OCHOBAaHUM, TPAHUIl CBOETO 3HAHMS
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HaumenoBanne OK, I1K
coraacio ®I'OC CIIO

HaumeHoBaHHe JIMYHOCTHBIX pe3yabTaToB (JIP)
corsiacio PIrocC COO

HanmenoBanue meranpeameTHbix (MP)
pe3yabTaTtoB corjiacio PI'OC COO

SA3BIKax.

JIP 08. ChopmupoBaHHOCTh MOTPEOHOCTH M CITIOCOOHOCTH
K o00pa3oBaHWIO, B TOM YHCIE CaMOOOPa30BAHMIO,
NOoTPeOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHATHUAX CIHOPTHUBHO-03J0POBHUTEIBHON JESTEIBHOCTHIO,
HETPUSITHE BPEIHBIX TPUBBIUCK: KYpEHUs, YHOTPEOICHUs
QJIKOTOJIs1, HAPKOTHKOB.

W HCE3HAHUs, HOBBIX IIO3HABATCJIBbHBIX 3aJad H

CpCACTB UX NOCTHUIKCHUS.
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Ipuioxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTraToB PI'OC COO
(mpeaMeTHBIX) ¢ o0pa3oBaTeabHbIMH pe3yabTaTamu ®I'OC CIIO
(npodeccroHanbHO-OPUEHTUPOBAHHAS B3aUMOCBS3h

00111e00pa30BaTEILHOIO MPeaMeTa ¢ MpodeccHeii)

HaunmeHoBaHue HaumenoBanue HaunmeHoBanue HanmeHoBaHue
o0menpogeccuoHAIBLHBIX npo¢eccHoOHATbHBIX NpeAMEeTHBIX pa3neoB/TeM u
AUCHHUILIHH C monyJei (MIK) ¢ pesyabTaToB PI'OC patGouei
o0pa3oBaTeIbHBIMH o0pa3oBaTeJbHbIMH COO, umeromux nporpaMme mno
pe3yJbTaTaMM, UMEIOINMH pe3yJbTaTamMu, B3auMocBs3b ¢ OP npeaMery
B3aUMOCBSA3E C MMEIOIIMHU drocC Cc1uo
npeaMmeTHbiMu OP B3aMMOCBS3b C
npeaMeTHbeiMu OP
OI1 01 OO0wasn IIM 01.IToaroroBka IIP6/y 06. Bnagenue Paznen 1
HEOpraHU4eCKask XUMHU pabouero mecTa, OCHOBHBIMU JelicTBUTEIBHBIE
OII 02 OcHoBBI 71a00paTOPHBIX YCIOBUH, | MOHATHUSMH O qrcna
AHAIUTUYECKON XUMUU CPEICTB IJIOCKUX U Tema 1.1
YmeTth: HU3MEpPEHUN, MPOCTPAHCTBEHHBIX JelcTBUTEIBHBIE
MIPOU3BOIUTH AEUCTBUS C HCIIBITATEIEHOTO TeOMETPUYECKUX qHcha.
qHCIIaMH; o0opynoBaHus, Mpod u ¢durypax, ux [MpubnmxeHHbIE
pacTBOpPOB K OCHOBHBIX CBOMCTBAX; | BBIYHUCICHUS U
3HaTh: MIPOBEJICHHIO aHAMN3a B | C(hOPMUPOBAHHOCTh BBIYHMCIIUTEIbHBIC
TToHsiTHE NENCTBUTEIIBHOTO COOTBETCTBHHU C YMEHUSI pacIiO3HABATh | CPENCTBA

qHCa;
Buasl norpemnocteit

TpeOOBaAHUAMHU
HOPMAaTUBHO-
TEXHUICCKOM
JIOKyMEHTAIIHH,
TpeOOBaHHUSIMH OXPaHbI
TPpYZla ¥ SKOJIOTMYECKON

Ha yepTexax,
MOJENSIX U B
peaslbHOM Mupe
TeOMEeTPUYECKUE
($urypsl; npuMeHeHne
U3yUYCHHBIX CBOICTB

0e301macHOCTH reOMETPHYCCKHX
IIM 04 IIpoBenenue ¢uryp u hopmyn as
XUMHYECKUX U perieHus
(U3UKO-XUMUYECKUX reOMETPHUYCCKUX
aHaIN30B 3a/1a4 ¥ 337134 ¢
HPaKTHYECKHM
COZIepXKaHHEM

BapHaHTbI l'[pO(l)eCCI/lOHa.]'lbHO-OpHeHTHpOBaHHBIX 3a}13HHI71

3apanme 1. OxpyTauTe yncia:

a) Jlo mecareix ¢ HemoctatkoM: 6,321547, 0,32654.
6) o emunur ¢ u3dosiTkoM: 0,2003, 132,32
B) Jlo mecaThIx ¢ HauMeHblel norpemHuocteio: 0, 246; 41,253;
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JIMCT aKkTyaaM3anumn

Hara Pe3syabTarsl OJOBPEHO
AKTYAJIM3ALNHU AKTYaJIM3aUHHU
[IpoTokon MpEIMETHOU
LIUKJIOBOM KOMHUCCHUH
Ne
oT
« _» 202 1.
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