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Paccmotpeno Ha 3acenannu [HK
npenogasaresneil 001ueo0pa3oBaTeaIbHbIX JUCIMUILTUH

npotokon Ne 4’ Fy OT « )"z W gLtk 2026 .
[Ipencenatens /f o]~ I8.P. Xsopoct!

PabGouas nmporpamma o6meoOpa3zoBatenbHo aucuumauabel OO/.11 Martemartuka
pa3paboraHa Ha OcCHOBE TpeOoBaHMil dDenepasbHOr0  TrOCYJapCTBEHHOIO
0o0pa30BaTeNbHOrO CTaHAAPTa CpPEAHEro oOmiero oOpa3oBaHMsl, YTBEPKIECHHOTO
npuka3oM MuHuctepcTtBa oOpa3zoBaHus W Hayku P® Ne4l3 or 17.05.2012 r.,
OPEeIBSABISIEMBIX K  CTPYKTYpE, COJEpKAaHUI0 M  pe3ysibTaTaM  OCBOCHHUS
obmeoopazoBarenbHo gucuumivabl OOJl.11 Marematuka, B COOTBETCTBUM C
PekomeHmanusiMu 10 OpraHM3alUy MOJYYEHHs] CpeHEero ooOmiero oOpa3oBaHUs B
npeaenax OCBOCHMsI 00pa30BaTENIbHBIX IPOrpaMM CpPEAHEro Ipo(decCHOHATBHOTO
oOpa3zoBaHMsl Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHMs, C Yy4E€TOM TPEOOBAHMIA
(enepanbHBIX TOCYJApPCTBEHHBIX OOpPa30BATEIbHBIX CTAaHAAPTOB M MOJy4yaeMoOM
npo¢eccuu Win CIeUATBHOCTU CPETHEr0 MPO(ECCUOHATBLHOTO 00pa30BaHuUs.

Opranusanus-paspadorunk — [lerposzaBoackuit punman [IT'YTIC
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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
aucuumiauabl OO0/.11 MaremaTuka

1.1. MecTO NUCHUILVIMHBI B CTPYKType OCHOBHOW NpPo(eccHuoHATbLHOI
o0pa3oBaTeIbHOM MPOrPaMMBbI
O6meobpazoBarensHas aucnumuimHa  OOJI.11  Martemarnka sBISE€TCS

00si3aTeNIbHONM ~ 4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKIa  00pa3oBaTEeNbHOM
nporpammbl CITIO B cootBetctBUU ¢ @I'OC no cnenuanbHoctu 09.02.09 Beb-
pa3paboTka.

1.2. lleqiu ¥ muIaHMpyeMble Pe3yJabTAThI OCBOEHNSI JUCHUILIUHBI:

1.2.1. Heab aAucHUIIMHBI

Conepxanue POrpaMMBbl 0011eo0pazoBaTeIbHON JACIUTUINHBI
«MaremaTtrka» HampaBJIEHO Ha JOCTWKEHHUE pPE3yJlbTaTOB €€ HU3yYEHHUs
B cootBerctBUM C TpeboBaHusmMu PI'OC COO c¢ yyerom mnpodeccuoHaIbHON
HarnpasiaeHHoctu PI'OC CIIO. TlpruopuTeTHBIMH LEIIMU OOYYECHHS] MAaTeMaTHKE
Ha 0a30BOM YPOBHE SIBJISIFOTCSL:

- (opMHUpOBaHUE LEHTPAIBHBIX MATEMATHYECKUX TMOHATHN (YHUCIIO,
BEJIMYMHA, TIeOMeTpuYeckas (urypa, nepemMeHHas, BEPOATHOCTh, (PYHKIU),
00€eClEeYnBaOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTeMaTHYECKOrO
oOpa3oBaHus 00yYaIOLIUXCS;

- MI0JIBEJIEHUE 00YyYaroNIMXcs Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATHKA U OKPYXKAIOIIErO0 MHPA, OHMMAaHUE MATEMAaTUKH KaK
4acTH O0IIeH KyJIbTyphl YEJIOBEUECTBA;

- Pa3BUTHE UHTEIIEKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEHN 00yUJaroIInXcs,
MO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIIJICHUS, UHTEpeca K U3YYEHUIO MaTeMaTHKU,

- popMupoBaHue (PYHKIIMOHATBHON MaTEMaTUYECKOM IPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaT€MATHYECKHUE AaCHEKThl B PEAJIbHBIX JKU3HEHHBIX CUTyallUsX H
Opu  U3YYEHUU  APYrUX  JUCHUIUIMH, T[POSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX HA S3bIKE MaTeMaTHKU M CO3/aBaTh
MaTeMaTUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKHUI ammapar s
pelIeHUs] NPAKTUKO-OPMEHTUPOBAHHBIX  3ajay, 3a7a4 NpodecCUuOHANIbHOU
NesATEeIbHOCTH, UHTEPIPETUPOBATH U OLICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

1.2.2. Ilnanupyemblie pe3yJbTATbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
IUcHUIINHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mme rxommetreHiuu (mamee — OK) m mpodeccroHanbHbie KOMIETEHITUH

(manee — I1IK) ®T'OC CIIO B COOTHECEHUU C JIUYHOCTHBIMH, METANPEIMETHBIMH U
OpeIMETHBIMU pe3ysibTaTaMu 00ydeHust 0a3oBoro ypoBHs (nanee — [1PG) ®I'OC
COO npexacraBiieHbI B TaOIHUIIE:



O01mMe KOMIETEeH A

Ilanupyemblie pe3yabTaTbl 00y4eHUs

Oomue

I[ncummmﬂapnme

OK 01 Bsibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTSIbHOCTH
MPUMEHUTEIIBHO

K pa3JIMYHBIM KOHTEKCTaM

JIMYHOCTHBIE PE3YNIbTAThl  JOJDKHBI
B 4aCTH: TPYAOBOI'O BOCIIMTAHUA:

- TOTOBHOCTh K TPYAY, OCO3HAHHUE IICHHOCTH
MacTepCTBa, TPYIOIIO0UE;

OTpaXaTb

-  TOTOBHOCTh K aKTHMBHOH  JeITEIIbHOCTH
TEXHOJIOTHYCCKOM u COITMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HMHHIIMUPOBATD,
IJITAHUPOBaTh M CAMOCTOSITETILHO — BBITIOJHSATH
TaKylo J1EeSITeIbHOCTD;

- HHTEpeC K Ppa3JInYHbIM chepam

po¢eCCUOHAIBHON IeATETbHOCTH/
- TOTOBHOCTb U CIOCOOHOCTh K 0Opa3oBaHUIO
¥ caM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HU

MeTaHpeI[MCTHI)IG PE3YIbTATHI JOJIKHBI
OTpaXkaTh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh

U aKTyaJu3upoBaTh NpodJeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK NJIn
OCHOBaHUSl JUIS CpaBHEHUS, KIacCHU(UKAIUU
1 0000IIEHUS;

- ONpeAensiTh LEeNH JeATeIbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS
B PACCMaTPUBACMBIX SIBJICHHSIX;

- BHOCHUTH KOppCKTI/IBBI B ACATCIIBbHOCTD,
OIICHWBATh COOTBETCTBHE pE3YJIbTATOB IEJISM,
OILICHUBAThH pI/ICKI/I HOCJIGIICTBI/Iﬁ ACATCIIBHOCTHU

3aJaBaTb

I[IP61. Bnagenwe wMeTomaMHM J10Ka3aTENbCTB, AJITOPUTMAMH
pelieHus 3a1a4; yMeHue GopMyIrpoBaTh OMpeACIICHuUs, AaKCHOMBI
U TEOpEeMbl, TMPUMEHATh MX, TMPOBOJAWTHh JOKA3aTEIbHbIC
paccykJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

I[IP62. VYmeHue omnepupoBaTh TMOHATHUSAMH: CTCICHb 4YHUCIIA,
norapuM YKCIIa; YMEHUE BBINOJHITH BBIYMCICHUE 3HAYCHHUNA U
npeoOpa3oBaHusl BBIPAKCHUH CO CTEMCHSIMHU W JiorapupMamH,
peoOpa3oBaHus JPOOHO-pALlMOHANIBHBIX BbIPAXKEHMUI;

[1P63. VYmenue onepupoBaTh MOHATUSAMHU: palMOHAJIbHbIE,
UppalMOHAIIbHBIE, [IOKa3aTeNbHBbIE, CTEIICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPHUUYECKHE ypaBHEHHUS
Y HEPaBEHCTBA, X CUCTEMBI;

ITP65. VYmeHue omnepupoBaTh HOHATHAMU:  palMOHaJIbHAs
GyHKIMS, T[OKa3aTrenbHass (DyHKUMs, CTeneHHas (QyHKIuS,

jgorapupmuueckass (QyHKLIHSA, TPUTOHOMETpUYECKUe (YHKIHUH,
oOpaTHble (YHKIUH; YMEHHE CTPOUTh TIpadUKU H3y4YEHHBIX
GyHKUMH, HCMONB30BaTh TpaUKU TMPU H3YYEHUH IPOLIECCOB
M 3aBHUCHUMOCTEH, MpH pelIeHWH 3aJad M3 JPYruxX Yy4eOHBIX
NPEMETOB M 33/1a4 U3 PealbHOH >KHU3HU; BhIpaXaTh (GopMynamu
3aBHCUMOCTH MEXIy BEIUUYUHAMU;

[TP66. YMenue pemaTb TEKCTOBBIE 3a/1aud Pa3HbIX THIIOB (B TOM
YyHClle Ha TMpPOLEHTHI, JOJIM M YacTH, Ha JBW)KEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIYr, HAJOTH, 3aJaud U3 O00JIacTH
yIOpaBieHUs JUYHBIMU M CEeMEHHBIMU (PMHAHCAMH); COCTaBISAThH
BBIPAXCHUS, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3a/1a4d, MCCIEN0BATh IIOJYYEHHOE pElIeHWE W OLEHUBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

I[TP69. VYwmenue omnepupoBaTh TOHITHSAMHU: TOYKa, TMpsMas,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPaHHbBIN yroJl, CKPEINBAIOIINECS
IpsiMbIE, MApaJUICIIBHOCTh W IEPIEHAMKYISIPHOCTh MPSMBIX U
IJIOCKOCTEM, Yrojl MEXIy NPsIMBIMM, YroJl MEXKIY MpPSIMOU M




- pa3BHUBaTh KpEaTHBHOE MBIILIEHUE
MIPY PEIICHUHN KU3HEHHBIX TIPOOIEM
0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMH y4eOHO-HCCIIeIOBATEIbCKON

U TIPOCKTHOM  JESATETbHOCTH,  HABBIKAMH
paspernieHus mpooem;
- CHOCOOHOCTh u TOTOBHOCTh

K CaMOCTOSITE€JIbHOMY MOUCKY METOJOB PELICHUS
NPAKTUYECKUX 3ajjad, MPUMEHEHUIO DPAa3JIMYHbIX
METOJI0B MO3HAHUS

- BBIABIATH HPUYMHHO-CJIEJICTBEHHBIE  CBS3U
U aKTyaJM3UpOBaTh 3a/lady, BbIABUIATh TUIIOTE3Y
ee  pelleHus, HaxXxoIuTb  apryMeHThl  JJs
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KIEHUI, 3a1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

- aHaJIM3UPOBATh MOJYYCHHBIE B XOJE PELICHUS
3aJjaud pe3yNbTaThl, KPUTUYECKH OIIEHHWBATh MX

JIOCTOBEPHOCTb, ~ MPOTHO3UPOBATH  W3MEHEHHE
B HOBBIX yCJIOBUSX;
pazpabarbiBaTh  IJJaH  pEIIEHUs  MPOOJIEeMBbI

C Y4YETOM aHalu3a HMEIOLUXCS MaTepHUaIbHBIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

- YMEThb NEPEHOCHUTH 3HAHUS B IIO3HABATEJIbHYIO
U IPAKTHUUYECKYIO 00J1aCTH KU3HEACSITETbHOCTH;

- YMETb MHTETPUPOBaTh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIABUIATb  HOBBIE  WUJEH,
OpPUTHHAJIbHBIE TTOJIXO/IbI U PELICHUS
- CTaBUTh MpPOOJIEMBI M 3aJaud, OMYyCKAIOIIUe
CIOCOOHOCTh ux HCIIOJIb30BaHUs
B [I03HABATEIIbHOU U COLMATIbHOW IPAKTUKE
OBnaneHne yHUBEPCAIBHBIMU PETYJIATHBHBIMU
JNEUCTBUSIMM: @) CaMOOpraHu3alus:  JejaTh

npeajiaratb

IUIOCKOCTBIO, YIOJI MEXKy IJIOCKOCTSIMU, PACCTOSHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHME HCIOJb30BaTh IPU pEIIEHUM 3aaay
U3ydeHHbIE (DAKTBI U TEOPEMBbI TNIAHUMETPHUU; YMEHHUE OIICHUBAThH
pa3mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

I1P610. VYmeHue omnepupoBaTh NOHSITUSAMHU: MHOTOIPAaHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, MapajuleNenune], MIpu3Ma,
nupamMuzia, Gpurypa U NOBEpXHOCTh BPALIEHUS, LMIMHIP, KOHYC,
map, cdepa, cedeHus (QUIypbl BpaLlEHUs, IUIOCKOCTb,
Kacaromasics cepbl, HWINHAPA, KOHYCA, ILIOLA/lb TIOBEPXHOCTH
UpPaMU/Ibl, IPU3MBI, KOHYCA, IWINHApPA, IIomaas chepsl, 00beM
Ky0a, MpsSMOYroJbHOIO MNapajulejenunena, NupamMuibl, IPU3MBbI,
LWIMHApPA, KOHYca, 11apa; YMEHHEe n300pa)kaTb MHOTOTPAaHHUKH U
MOBEPXHOCTU BpALIEHUS, UX CEUYEHHUS OT PYKHU, C IOMOIUIbIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb ~ CHUMMETPUIO B IPOCTPAHCTBE;  yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmenue onepupoBaTh MOHATHSMH: JIBUJKEHUE B
IPOCTPaHCTBE,  MOAOOHbIE  (UIYpBl B TNPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHHE IUIONIAJIel MOBEPXHOCTEH U 00BEMOB
NoJ00HBIX (PUTYp IIPU pELICHUH 3a7ay;

[1P612. YMeHHe BBIYUCIATH T€OMETPUUECKHE BEIUYUHBI (IUIMHA,
yroj, IUIOMAAb, OOBEM, IUIOLIA/b MOBEPXHOCTH), HCIOIB3YS
M3Y4YEHHbIE (OPMYJIIBI U METO/IBI;

I1P613. VYmenue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHAS
CUCTeMa KOOpPJIMHAT, KOOPJIWHAThl TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IPOU3BEACHUE, YIOJ MEXAY BEKTOpaMH,
CyMMa BEKTOpOB, NMPOHU3BEICHHE BEKTOpa HA YHUCIIO; HAXOJIUTh
C TIOMOIIBIO U3YYEHHBIX (POPMYJT KOOPJIMHATHI CEpeIMHbI OTPE3Ka,
paccTosiHuEe MEXAY IByMs TOUKaMU;

[1P614. Ymenue BBIOMpaTh MNOIXOASIIMA H3YyYCHHBIH METOA
JUId pelIeHUs 3aJayd, pPACHO3HABATh MaTeMAaTH4YeCKHE (AKThI
M MaTeMaTU4YeCKHe MOJEeNH B NPUPOIHBIX M OOIIECTBEHHBIX
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OCO3HaHHBII BBIOOP, ApryMEHTUPOBATh €ro, OpaTh | SABJIEHUSAX, B HMCKYCCTBE, YMEHHUE INPUBOIUTH IIPUMEpPHI
OTBETCTBEHHOCTD 34 PELICHUE MAaT€MaTU4eCKUX  OTKPBITMM  POCCUMCKOM M MHMPOBOHI
MaTeMaTHYECKOW HayKu
OK 02 Hcnons3oBarb JInyHOCTHBIC pe3ynabTaThl NOJKHBI oTpaxars B | [IP64.  Ymenume  omepupoBaThb ~ HOHATHUSAMH:  (YHKLHS,
COBpPEMEHHBIE CPEACTBA YaCTH: LIEGHHOCTU Hay4YHOI'O O3HAHU: HerpepbiBHass ~ (yHKUMSA,  NPOM3BOJHAs,  IepBOOOpa3Hasd,

MOWCKA, aHAJIHM3a U
WHTEPIpETAINN
nHbOpMALNH, H
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHoHATEHOM
JeSTEITbHOCTH

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH ¥ OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jiasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE;

MeranpeameTHble pe3ynbTaThl JIOJIKHBI
OTpaXkaTh:
Osnanenue YHUBEPCAIbHBIMHU y4eOHBIMU

M03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaImei:

- BJIaJIeTh HaBbIKAaMM MOJY4YeHUs UHPOPMALUU U3
HUCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATH NIOUCK, AHATIN3, CUCTEMATU3ALUIO U
MHTEpIpeTalio UH(POPMALIUK PA3IUYHBIX BHUJIOB
1 GOpM MpeCTABICHHUS;

- CO3/1aBaTh TEKCThl B PA3IUYHBIX (hopMarax c
y4eTOM Ha3Ha4eHUs HH(POpPMAlUM U 1eJIeBOH
ayTUTOPUH, BbIOMpas ONTUMANbHYIO (GopMy
MPEJCTAaBICHNUS U BU3yaIH3alluu;

- OIIGHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMallUM, €€ COOTBETCTBHE IPAaBOBBIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BAaTh CpCIACTBA I/IH(I)OpMaLII/IOHHLIX
U KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peuicHun

KOTHUTUBHBIX, KOMMYHHKATUBHBIX
U OpraHu3allMOHHBIX 3a/7a4 C COOJIOACHUEM
TpeOoBaHUI 9PrOHOMMKH, TEXHUKH

0€30MaCHOCTH, THUTHUEHBI, PECypcocOepexeHHs,

ONPENEICHHBI HMHTErpajg; yMEHUE HaxXOIWUTh IIPOU3BOJHBIE
9JIEMEHTApHbIX (YHKLUH, UCHONb3Yys CIIPaBOYHbIE MaTepHabl;
HCCIIE0BATh

B IPOCTEHIIMX CilydasX (YHKUMU HAa MOHOTOHHOCTb, HaXOJUTh
HanOONbIINE ¥ HAWUMEHBIINE 3HA4YCeHUS (YHKUUH; CTPOUTH

Fpa(I)I/IKI/I MHOI'O4JICHOB C HUCIIOJIBb30BaAHUEM aliriapara
MaATEMaTHYICCKOI'O aHaJIn3a, IMPUMCHATH MMPONU3BOAHYIO
npun peHICHHM 3aJa4 Ha ABUIKCHHUC, PCIIATb IIPAKTHKO-

OpHEHTHPOBAaHHBIE 3aJaud Ha HAWOOJbIIME W HaWMEHbBIIHUE
3HA4YEHUs1, Ha HaXOKJCHUE IyTH, CKOPOCTH U YCKOPEHHUS

[1P66. YMeHue pemiath TEKCTOBbIE 3a/1a4ll Pa3HbIX TUIIOB (B TOM
quciae Ha MPOLEHTHI, JOJM M YacTH, Ha JBIKEHHe, palory,
CTOMMOCTh TOBAapOB M YCIYI, HAQJOTH, 33Ja4d M3 001acTH
yIpaBJIeHUS JTUYHBIMA M CEeMEWHBIMU (PMHAHCAMM); COCTABIAThH
BBIp)KEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI TI0 YCIOBHIO
3aJjaud, HCCIIEJOBaTh IIOJIy4€HHOE peIIeHue M OLIEHUBATh
IPaBAONOI00HOCTh PE3YIIBTATOB;

I1P67. YMenue OIepUpOBaTh IIOHATUSAMH: cpenHee
apudmernyeckoe, MeauMaHa, HauOoJblllee U  HaMMEHbIIEe
3HAYEHMs, pasMax, JAUCIEPCHs, CTAHAAPTHOE OTKIOHECHUE

YUCIIOBOTO Ha0Opa; yMEHHE W3BJICKaTh, HHTEPIPETHPOBATH
uH(pOpMaIMIo, TPEJCTaBICHHYIO B TabmuIax, Ha Juarpammax,
rpadukax, OTpa)kalollyld CBOWCTBA pEaJIbHBIX IPOIECCOB
W SBJICHHI;, MPEACTaBIATh HHPOPMAIMIO C TMOMOIIBI0 TaOIHIT
W JAMarpamM; UCCIIEeIOBAaTh CTATUCTUYCCKUE JaHHBIC, B TOM YHUCJIIE
C HpI/IMeHeHI/IeM rpa(bnqecxnx METOA0B U Z-)HCKTpOHHLIX CpCl[CTB;
[1P614. YMenume BbIOMpATh MOAXOAMINNA HW3YYCHHBIA METOJ
JUIA peIIeHUs 3aJaud, pPaclo3HaBaTh MaTeMaTU4YecKue (aKThl
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MPAaBOBBIX W
nH(pOpMaMOHHOM 06€301MacHOCTH;

OTHYCCKUX HOPM, HOpM

U MAaTeMaTH4Y€CKHUC MOJACIMW B IPHUPOJHBIX H 06I_HeCTBeHHI)IX

SBIICHUAX, B HCKYCCTBE; YMEHHE TNPUBOJIUTH TMPUMEPHI
- BJIAACTb HABBIKAMU DACIOSHABAHUA W SAWTBL | \ayenatygeckux — OTKPBITMH — POCCHICKOH M MHPOBOA
nHpopManuy, WHPOPMAIMOHHONW 0€30MMacHOCTH MATEMATHIECKOH HAYKH
JMYHOCTH

OK 03. ITnanuposars u JIu4HOCTHBIE pe3yJbTaThl JOJOKHBL oTpaxkarh | [IPOl. Bragenue MeTogamu —10Kas3aTeNbCTB, aIrOPUTMAMH

peann30BHIBATH
COOCTBEHHOE
npodeccHoHaEHOE U
JMYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEICKYIO
JEATeILHOCTD B
npodeccuoHanbHOH cdepe,
UCIIOJIb30BATh 3HAHUS T10
(uHaHCOBOW I'PaMOTHOCTH B
Pa3UYHBIX KU3HEHHBIX
CHUTYaIHSIX

B YaCTH: JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:
- ¢(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUA,
TUYECKOTO ITOBEJCHUS;

- CHOCOOHOCTh  OLIGHMBaThb  CHUTYyallUI0 M|
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;
- OCO3HAHME JIMYHOIO BKJIaJa B IIOCTPOEHUE
YCTOMYMBOTO OYAYILEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJHUTEIAM
U (WIM) IpYruM 4WIEHaM CEMbH, CO3JIaHUIO CEMbU
Ha OCHOBE OCO3HAHHOIO IIPUHATHS LIEHHOCTEH
CEMEWHOMN JKU3HU B COOTBETCTBUM C TPATULUSAMU
HaponoB Poccuu;
MeranpenmeTHble
OTpaXkaTh:
OBnazneHne yHUBEPCAIBHBIMU PETYJIATHBHBIMU
JNEUCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIIBHO OCYILIECTBIIATH
II03HABATENIbHYIO JESATENBHOCTD, BBISBIIATH
pOoOJIEMBI, CTaBUTH " dbopMynupoBaTh
COOCTBEHHBIE  3aJaud B  00pa3oBaTeIbHOMH
NEeSTeIbHOCTH M JKU3HEHHBIX  CUTYalUsX;
CaMOCTOSITEJIbHO ~ COCTaBIATh IIJIAH  PELICHUS
npoOJeMbl € YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH M MpeNNOYTCHUH;
JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

PE3YyIbTaThl JOJIDKHBI

pelmcHus 3aaa4; YMCHUC (I)OpMYJ'II/IpOBaTB OIIPCACIICHUA, aKCHOMBI

U TEOpPEMBbl, MPUMEHATb UX, M[POBOAUTH JOKA3aTEIbHbIE
paccykJIeHHUs B XOJI€ peUICHUs 3a/1a4;

[1P64. YMenue OIIEpUpPOBAThH MIOHATUSAMU: byHKIWMS,
HenmpepbpiBHAass ~ (QyHKIMs,  [POU3BOJHAs,  IepBooOpa3Has,

OTpeeNIeHHbI HHTErpan;, yMEHHE HaxXOIUTh MPOU3BOJIHBIC
AIIEMEHTApHBIX (DYHKUWN, HMCIONb3ysd CHPABOYHBIC MAaTEpPUAIIbI;
MCCJIEIOBATh B MPOCTEHIINX CiydasiX QYHKIIUU HA MOHOTOHHOCTb,
HAaXOJUTh HAWOONbIIME W HAUMEHBIIME 3HAYeHHUS (YHKIUH;
CTpPOUTh TpaUKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armapaTa
MaTEMaTHYECKOT O aHaJIN3a; IIPUMEHSTD IIPOU3BOJHYIO
IpU pEIIEHUH 3aJad Ha JABW)KEHHE; peEIlaTh IPAKTHKO-
OpUEHTHPOBAaHHbIE 3aJaud Ha HaAWOOJIbIIME W HaUMEHbIIUE
3HAYEHUS, HA HAXO0XAECHNE ITyTH, CKOPOCTH U YCKOPEHUS

ITP65. VYmeHue omnepupoBaTh HOHATHSAMU:  pallMOHaJIbHAs
byHKLus, TOKa3aTeabHas (YHKLHUSA, CTelneHHas (yHKIMA,
jgorapupmuueckas (QYHKLIHSA, TPUTOHOMETpUYECKUEe (YHKIUH,
oOpatHble (YHKIMH; YMEHHE CTPOUTh TpaUKU H3YyYEHHBIX
GbyHKUIMH, MCMONB30BaTh TpadUKU NPU H3YyYEHUH IMPOILIECCOB
U 3aBUCHUMOCTEH, MpH pelIeHUH 3aJady M3 JPYTux Yy4eOHbBIX
NpPeIMETOB M 33/a4 U3 peajbHOM KU3HU; BbIpaxaTb (GopMynamu
3aBHCHUMOCTH MEKIYy BEIUUYNHAMU;

[TP66. YMenue pemaTb TEKCTOBBIE 3a/1a4ul Pa3HbIX THIIOB (B TOM
Yuciae Ha MPOLEHTHI, JOIM M YacTH, Ha JBH)KEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIYr, HaJOTH, 3aJaud U3 00JIacTH
yIpaBJIE€HUS JTUYHBIMA M CEMEWHBIMU (PMHAHCAMM); COCTABIATH
BBIPAXCHUS, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3aJauM, UCCIENOBaTh IOJIYYEHHOE PELIEHUE U OLEHUBATh
NpaBaONOI00HOCTh PE3yJIbTaTOB;

[1P67. Ymenue ONepUpPOBaTh MOHSITUSIMH:
apupMeTHUecKoe, MenuaHa, HaubOosbliee U

cpenHee
HAUMCHBIIICC
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CIOcOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHHIO
IIMPOKOHN SPYIUIMH B PAa3HBIX 00JacTAX 3HAHUHU,
IIOCTOSIHHO IOBBIIATh CBOW 0Opa3oBaTENbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

WCIIOJB30BATh TMPHEMBbI pe(ICKCHH sl OLEHKU
CUTYyalllH, BBIOOPA BEPHOT'O PELLCHMS;

- yMETb OLIEHUBAaTh PUCKU M CBOEBPEMEHHO
IIPUHUMATD PELIECHUS 10 UX CHUKECHHUIO;

B) SMOLMOHAJIbHBIN UHTEIJIEKT, IPEAIO0Jaraomui
C(OPMHUPOBAHHOCTH:!

BHYTPEHHEN MOTHUBALIHAH, BKJIFOYAIOIIEH
CTPEMJICHHE K JOCTHIXKCHHUIO LEIU U YCIexy,
ONTUMU3M, MHULAATHBHOCTb, yMEHHue

,HGP'ICTBOBB.TB, HCxXoasa u3 CBOUX BO3MO)KHOCTCI>1;
- OMIIaTHUH, BKITIOYAIOIICH CIIOCOOHOCTH ITOHHMATh
OMOIHUOHAJIIBHOC COCTOAHUC JOPYIrUuX, YYUTHIBATH

3HaueHus, pa3Max, JAUCIEpPCHs, CTAaHJApPTHOE OTKIOHEHHE
YHCIOBOTO HAbOpa; yMEHWE W3BJIEKATh, HHTEPIPETUPOBATH
UH(QOPMALIMIO, MPEICTABICHHYI0 B TaliuLax, Ha JuarpaMmax,
rpaduKax, OTPaXaloLIyl0 CBOWCTBA peajbHBIX IPOLECCOB
U SIBJICHUH; NpPEACTaBIATh HMHGPOPMALMIO C IOMOIIBIO TaOJIHIl
U MarpaMM; MCCl€0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE
C IPUMEHEHUEM IrpapMuecKUX METOJI0B U IEKTPOHHBIX CPE/CTB;
[IP68. VYmeHue omnepupoBaTh MOHSITHSAMU: CIy4alHBIM OIBIT
U cly4yailHoe cOObITHE, BEPOSTHOCTb CIY4aHOro COOBITHUS;
YMEHHE  BBIUMCIATH  BEPOSATHOCTb  C  HCIOJB30BAHUEM
rpaduUecKux METOOB; NPUMEHITh (OPMYNbl CIOXKEHUS M
YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYIIBI
OpU pELIeHUM 3a]a4; OLEHMBATb BEPOATHOCTH peabHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YallHbIMHM BEJIUYMHAMHU; YMEHHE
NPUBOAUTH MPUMEPHl NPOSIBIEHUS 3aKOHA OOJBIIMX YHCENT B
IIPUPOIHBIX

Y OOILECTBEHHBIX SIBICHUSIX;

[1PG14. VYmeHue BBHIOMpATh NOIXOIAMIMH HW3YYEHHBIM MeETOJ

€ro NpH  OCYNIECTBICHUH  KOMMYHMKAI[MM, | JUIA PEHICHHMs 3aJaud, PACIO3HABATh MAaTEMATUYECKHUE (DAKTHI
CHOCO6HOCTBKCO‘-IyBCTBI/II-O U COIICPEKUBAHMUIO; U MATCMAaTU4YCCKUC MOACIW B MPUPOJHBIX H 00IIIeCTBEHHBIX
- COLMANBHBIX  HABBIKOB, BKJIIOUArOmux | ABJACHHMAX, B  HCKYCCTBE, YMEHHE MPUBOJUTH  NPUMEPHI
CIOCOGHOCTh  BHICTPAMBATh ~ OTHOINGHWs ¢ | MATEMATHYECKMX — OTKPBITMH — POCCHHCKOH M MHMPOBOH
JAPYTHMH  JIIOABMH, 3a00THTHCA, NpOABIATE | MATCMATHHCCKON HAYKH
MHTEpEC U pa3pemaTh KOH(IUKTHI

OK 04 D¢ dexTuBHO JInyHOCTHBIE PE3yNbTAaTBl JOJDKHBI oTpaxare B | [IP61. Brnagenme wmeTomamm 10Ka3aTeNbCTB, aJITOPUTMAMH

B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

YaCTH: HCHHOCTHU HAYYHOI'O IMTO3HAHUA: OCO3HAHUC
OEHHOCTH Hﬂy‘IHOfI JACATCIIbBHOCTH, T'OTOBHOCTH
OCYIICCTBIIATH MMPOCKTHYIO U UCCIICA0BATCIILCKYTO
ACATCIIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC

MeranpeameTHsie pe3ynbTaThl JIOJIKHBI
OTpaxKaTh:
OBnanenue YHUBEPCAJIbHBIMU

KOMMYHHKATHBHBIMH JCHCTBHSIMH:
0) COBMECTHasl IeATEIIbHOCTh:

peleHus 3a1a4; yMeHue (popMynupoBaTh ONpeesieHus], aKCHOMBI
U TEOpeMBbl, TMPHUMEHATh WX, MPOBOAUTH JOKa3aTeIbHBIC
paccyXIeHUs B X0/1€ PELICHUs 3a1ay;

[1PG7. YMenue ONEePUPOBATH MTOHATUSIMU:
apupmeTHyeckoe, MeJIuaHa, HauOoIblllee M  HauMEHbIIee
3HAYeHHUs, pa3Max, AUCIEpPCHs, CTAaHIApPTHOE OTKJIOHEHHE
YHUCIOBOTO HAbOpa; yMEHUE W3BJIEKATh, MHTEPIPETUPOBATDH
nH(popMaIroo, MPEACTaBICHHYIO B TaOJHIlaX, Ha JHarpammax,
rpaduKax, OTPaXAIONIYI0 CBOWCTBAa pEaJbHBIX MPOIECCOB

cpenHee
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- TIOHMMaTb W HCIOJIb30BaTh IIPEUMYILECTBA
KOMAaHIHOW ¥ MHIAMBHYaTbHOIN paboThI;

- NPUHUMATh LEJIU COBMECTHOM IEATENbHOCTH,
OpPraHHU30BBIBATH U KOOPAUHUPOBATh JEHCTBUS 10
€e JOCTMXCHMIO: COCTAaBJIATH IUIAH JIE€UCTBHH,
pacnpenensarb  pojid € y4ETOM  MHEHHM
Y4aCTHUKOB OOCYKJaTh pe3yJIbTaThl COBMECTHOM
paboTsr;

- KOOPJAMHHUPOBaTbH M  BBIIOJHATH  paboTy
B YCIOBHSX pEalIbHOTO, BUPTYaJIbHOT'O
1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILIECTBIIATH ITO3UTUBHOE CTPATETHYECKOE
IIOBEJICHNUE B PA3JINYHBIX CUTYaLHUsX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBbITh
MHULMATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYJISATUBHBIMU
JNEUCTBUAMM:

U SIBJIICHUH; MpPEACTaBIATh HMHGOPMALMIO C IOMOIIBIO TaOIHIL
U MarpaMM; MCCl€A0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE
C IPUMEHEHUEM rpau4ecKUX METOJOB U 3JIEKTPOHHBIX CPECTB;
[1P68. VYmenue omnepupoBaTh MNOHITHSIMHU: CIyYallHBIM OMBIT
U cllydailHoe COObITHE, BEPOSTHOCTb CIy4alHOro COOBITHS,
YMEHHME  BBIUUCISATH  BEPOATHOCTb  C  HCIOJIb30BAHUEM
rpagMuecKux METOAOB; IMPUMEHATh (OPMYNIbl CIOXKEHUSA MU
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYITBI
IpU pPELIEHUU 3a1ady; OLCHMBATb BEPOSATHOCTH PEAIBHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4YailHBIMU BEIMYMHAMU; YMEHUE
IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B
IPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUIX;

[1P614. VYMeHue BbIOMpATh NOIXOIAMIMNA HM3YUYEHHBIM METOJ
JUId pelleHusl 3aJaud, paclo3HaBaTh MaTeMaTH4YecKHe (aKThl
U MaTeMaTU4yecKue MOJEIW B MPHUPOJIHBIX U OOILECTBEHHBIX

T') IPUHATHE Ce0s U APYTUX JOJICH: SBJIEHUAX, B MCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPHI

- [OPWUHMMAaTb MOTHBBI W APTyMEHTBI JPYIHX | MAaTEeMaTU4YECKHAX OTKPBITUI POCCHUICKOI u MHPOBOM

JIIOACH ITPU aHAIU3€C PE3YJIbTATOB ACATCIIBHOCTH, MaTeMaTU4YeCKoOu HayKH

- MPU3HABATh CBOE IPABO U IPABO APYTUX JIOJIEH

Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TIOHUMAaTh MHP

C MO3UIIMY JIPYTOTO YEIIOBEKA
OK 05 OcymiecTBasTh JIM4HOCTHBIE pe3ylbTaThl JOJKHBI oTpaxkars | [IP61. Brnagenme MeromamMu J0Ka3aTeNbCTB, alTOPUTMAMH
YCTHYIO U TUCbMEHHYIO B YaCTH: 3CTCTUUECCKOTO BOCIIUTAHMSA pemieHus 3a/1a4; yMeHue (opMyTHpPOBATh ONPECICHHS, aKCHOMBI
KOMMYHUKAIAIO Ha - OJCTETHMYECKOE OTHOLICHUWE K MUpPY, BKJIKOYas | U TEOPEMBI, IPUMEHATh UX, MPOBOJUTH JOKa3aTEIbHbIC

roCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

ACTETUKY OBbITa, HAYYHOTO MW TEXHHUYECKOTO
TBOPUYECTBA, CIOPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHHH;

- CIOCOOHOCTh BOCHPHHHMMATH PA3IUYHBIC BHJIBI
HWCKYCCTBA, TPAIMIMKM U TBOPYECTBO CBOETO
U JAPYrMX HapoJIOB, OIIYIIAaTh 3MOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

paccyX/IeHUs B X0JIe pElIeHUs 3a/1a4;

[TPG6. YMeHue pemath TEKCTOBBIE 33/1a4M Pa3HBIX TUIIOB (B TOM
YyHClie Ha TMpPOLEHTHI, JOJIM M YacTW, Ha JBUXKEHHE, paboTy,
CTOMMOCTh TOBAapOB M YCIYI, HAJIOTH, 3aJa4dl M3 O0JacTh
yIOpaBieHUs! JTUYHBIMU U CEMEHHBIMU (DUHAHCAMH); COCTABIIATH
BBIPAKEHMSI, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBUIO
3aJjauM, HCCIENoBaTh TIOJYYEHHOE pEIIEHHE U OlEHUBATh
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- yOeXJIEHHOCTh B 3HAUYMMOCTH [UIsl JIMYHOCTHU
u oOmecTBa OTEUECTBEHHOTO U MHPOBOIO
UCKYCCTBa, STHHUYECKUX KYJIbTYpPHBIX Tpaaullui
Y HapOJIHOTO TBOPUYECTBA

MeranpeameTHble pe3ysbTaThl JIOJKHBI
OTpaXKaTh:

OBnanenune YHUBEPCAJIbHBIMU
KOMMYHHKAaTHBHBIMUA I[GﬁCTBPISIMI/IZ

a) oOLIeHHe: - OCYIIECTBIATh KOMMYHUKAIUU
BO BceX c(epax KU3HHU,

- pacno3HaBaTh  HeBepOaJbHBIE  CpelCTBa
O6HI€HI/I$[, IIOHUMAaTh 3HAUYCHHUEC COIHAJIbHBIX
3HAKOB, pacrio3HaBaThb IPEAIOCHIIKI

KOH(MJIMKTHBIX CUTYallMi U cMATYaTh KOHQIUKTHL;

IIPaBJONO00HOCTb PE3YJIbTATOB;

[1P68. VYmenue omnepupoBaTh MNOHSITHSIMHU: CIIyYallHBIM OIBIT
U cllyyailHoe COObITHE, BEPOSTHOCTb CIy4alHOro COOBITHS,
YMEHUE  BBIYUCIATH  BEPOSITHOCTb  C  HCHOJIB30BAHUEM
rpagMuecKux METOAOB; IMPUMEHATh (OPMYNbl CIOXKEHUSA MU
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl B (HOPMYITBI
OpU peIIeHUM 3a/a4; OLEHUBATb BEPOSITHOCTU peaJbHbBIX
COOBITHI; 3HAKOMCTBO CO CJIy4YailHBIMU BEJIMYMHAMU; YMEHUE
IPUBOAUTE IPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMeHue BbIOMpaTh MOAXOAAIIUN W3YYEHHBIH METOM AJIs
pelieHust  3ajayM, paclo3HaBaThb MaTeMaTU4yeckue  (HaKThl
M MaTeMaTU4YeCKHe MOJENH B TPUPOIHBIX M OOIIECTBEHHBIX

- pa3BepHYTO M JIOTMYHO H3JIaraTb CBOKO TOUKY | SIBJIEHHSAX, B MCKYCCTBE; YMEHHE IPUBOAUTH  IPUMEPHI
3pEHUS C UCIOJIB30BAHUEM SA3BIKOBBIX CPEICTB MAaT€MaTHYeCKUX  OTKPBITMM  POCCHUMCKOM M MHPOBOHI
MaTEMaTHYECKON HAYKU
OK 06. IlposiBnATh JInyHOCTHBIE pe3yNnbTaThl JNOKHBI oTpaxkarb | [IP61. Brnagenme wmeTomamu 10Ka3aTENbCTB, aJITOPUTMAMH
IpaXIaHCKO- B YaCTHU: peleHus 3a1a4; yMeHue (popMynupoBaTh ONpeeseHus], aKCHOMBbI
MaTPUOTHYECKYIO MO3UIUIO, | -  TPa)XJaHCKOTO  BOCIMUTAHUSA:  TPUHATHE | U  TEOPEMbl, MPUMEHITb WX, MPOBOAUTH JOKa3aTelIbHbIE
JEMOHCTPUPOBATh TpaULIMOHHBIX HaI[MOHAJIBbHBIX, | PACCYKIEHUSA B XOJE PEIICHNUS 33/]a4;
OCO3HAaHHOE IOBEJEHUE HA 0011eueI0BEYECKUX rymanuctuueckux | [IP66. YMeHue pemate TEKCTOBBIE 337jaul Pa3HBIX THIOB (B TOM

OCHOBE TPaJUIIMOHHBIX
00I1IeY€eI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIIE C
YYeTOM rapMOHHU3AINN
ME)KHAITHOHAIBHEIX U
Me)erJ'II/IFI/IOSHBIX
OTHOIICHUH, TPUMEHSTh
CTaHIaPTHI
AHTHKOPPYIIIUOHHOTO
[TOBEIEHUS

U IEMOKPaTUYECKUX LIEHHOCTEN;
-aTPUOTUYECKOTO BOCIIUTAHUS:

LEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM
CHMBOJIAaM, HUCTOPUYECKOMY H  HPUPOJTHOMY
HACJIEIUIO, MaMATHUKAM, TPAJULMUSAM HapOIO0B
Poccun, poctmxenusim  Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPYAE;
MertanpeameTHbIe pe3yJabTaTh JTOJDKHBI
OTpaXKaTh: Osnagenue YHUBEPCAIbHBIMU
pEeryJISITABHBIMU JICCTBUSAMU:
B) SMOIIMOHAJIbHBIA MHTEJUIEKT, MPEIOIaralomi

quciae Ha MPOLEHTHI, JOJM M YacTH, Ha JBIKEHHe, palory,
CTOMMOCTh TOBAapOB M YCIyI, HAJIOTH, 3aJadd M3 o00yactu
yIpaBJI€HUS! JTUYHBIMA M CEeMEWHBIMU (PMHAHCAMM); COCTABIATH
BBIPAXXEHUSI, ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO
3aa4M, HCCIENOBaTh IOJYYEHHOE PELIEHUE U OLEHUBATh
MPaBI0N0I00HOCTh PE3yJIbTATOB;

I1P67. YMenue OIepUpOBaTh IIOHATUSAMH: cpenHee
apudMeTHYECKOe, MeIMaHa, HauOoJbllee W  HaUMCHbIIIEE
3HAUEHMWs, pa3Max, JAUCIEpPCHs, CTAaHIApPTHOE OTKJIOHEHHE
YHUCIOBOTO HaboOpa; yMEHUEe W3BJIEKATh, MHTEPIPETUPOBATH

uHpOpMalKIO, MPEJCTABICHHYI0 B TaONMIIaX, HAa JAMarpamMMax,
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C(OPMHPOBAHHOCTH:

--CaMOCO3HaHHUs, BKIIOYAIOLIETO CIIOCOOHOCTD
MOHMMAaTh CBOE OMOIMOHAILHOE COCTOSHHE,
BUJICTh HAMpAaBICHUS Pa3BUTHSI COOCTBECHHOMU
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

- CaMOpETYJIMPOBAHUS, BKJIFOYAIOIICTO
CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBEJICHMUC,
CIIOCOOHOCTh aJalTHPOBATHCS K AMOIIMOHAIbHBIM
W3MEHEHUSM M TPOSBIATH THUOKOCTh, OBITH
OTKPBITHIM HOBOMY;

- BHYTPEHHEH  MOTHBAllUM,  BKJIOYAIOIIEH
CTpeMJICHHE K JOCTH)KCHHMIO LM U YCIexy,
OIITUMU3M, WHUILIUATUBHOCTD, yMEHUe

,HGP'ICTBOBB.TB, HCXoasa u3 CBOMX BO3MO)KHOCTCI>1;
- OMIIaTHH, BKITIOYAIOIIICH CIIOCOOHOCTH ITOHHMATh
OMOIHUOHAJIIBHOC COCTOAHUC JOPYIrUuX, YYUTHIBATH

rpadukax, OTPaKaIOLIyI0 CBOWCTBA pealbHBIX MPOILIECCOB
W SBJICHW, MPEACTABIATh HHPOPMAIUIO C IMOMOIIBI0 TaOJHIT
U AMarpamM; UCCleI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCIE
C IPUMEHEHHUEM TpapUIECKIX METOJIOB U AIEKTPOHHBIX CPE/ICTB;
ITP68. YmeHue omnepupoBaTh NOHITHAMHU: CIYYalHBIA OIBIT
U CIydailHOE€ COOBITHE, BEPOSATHOCTb CIIYYailHOTO COOBITHS,
YMEHUE  BBIUMCIATH  BEPOSATHOCTH  C  HCIOJIb30BAHHEM
rpaUYecKuX METOJOB; NPHMEHATH (OPMYIIBI CIIOXKCHUS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (OPMYJIbI
MpU pElIEHWH 3aJa4; OLICHUBATh BEPOATHOCTU PEATbHBIX
COOBITHI{; 3HAKOMCTBO CO CJIy4YailHBIMH BEIUYMHAMU, YMEHUE
MPUBOJUTL TMPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHUCEIT B
MIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1PG14. YMeHnue BbIOMpATh MOAXOASIINN U3YYCHHBIH METOM s
pemieHusl  3aJadd, pacro3HaBaTh MaTeMaTHuecKue  (akKThl
U MaTeMaTU4YeCKHe MOJENU B TPHUPOJIHBIX U OOIIECTBEHHBIX

€ro NpU  OCYIIECTBIEHUHM KOMMYHHUKAllUH, | SIBJICHUAX, B MCKYCCTBE;, YMEHHE MPUBOAUTH MPUMEPHI
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO; MaTEMaTUYECKUX  OTKPBITUM  POCCUMCKOM W MHPOBOU
- COIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX | MaTeMaTHYE€CKOW HayKH
CIOCOOHOCTh BBICTPauBaTh OTHOULIECHHUS
C JIpYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH
MHTEpEC U pa3pemaTh KOH(IUKTHI

OK 07 CopeiicTBOBaTh JInuHOCTHBIE pe3y/ibTaThl JAOKHBI oTpaxkars | [IP61. Branenume MeromamMu J0Ka3aTeNnbCTB, alrOPUTMaMH

COXPaHEHMIO OKPY’KarolIeH
cpensl,
pecypcocOepeKeHuto,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
NPUHINIB OEPEXKITMBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIENCTBOBATE B
Ype3BbIUANHBIX CUTYAIHSIX

B 4aCTHU: SKOJIOTMYECKOI0 BOCIIUTAHHUSA:
- AKTMBHOE HEINpUSATHE JIECUCTBUH, MPUHOCSIINX
BpEJl OKPYXKaIOLLEH Cpee;

- yYMEHHE MPOrHO3HpPOBaTh HEOIATONPUSITHHIE
9KOJIOTMUECKHE IOCIEACTBUS MPEIIPUHUMAEMBIX
JEWCTBUM, IPEOTBPAILATh HX;

- pacmmipeHuc OIIbITa JACATCIIBHOCTHU
9KOJIOTHYECKOMH HaITPaBJICHHOCTH,
MeTaHpellMeTHbIe PE3YJIbTAThI JOJIDKHBI

pelmiCHus 3aaa4; YMCHUC (I)OpMy.l'II/IpOBaTB ONpCACIICHUA, aKCUOMBI

U TEOpeMbl, NPUMEHATb WX, MPOBOJUTH JIOKa3aTeJIbHbIE
paccyX/IeHHs B XOJI€ PELICHHUs 3a/1ay;

I1P64. YMeHue  omnepupoBaTh  MOHATHAMHU:  (YHKLUS,
HenpepbiBHas ~ (QyHKIOMs,  OPOM3BOJHAs,  IEepBOOOpasHasd,

ONpeeNeHHbI HWHTErpaJl; yMEHHE HaxOIuTh MPOU3BOJHbIE
JJIEMEHTapHbIX (DYHKUUN, MCIONb3ysd CHpPaBOYHBIE MaTepUAIbI;
HCCIIEI0BATh B MPOCTEHUIINX CaydasiX QyHKIUN HA MOHOTOHHOCTb,
HaXOMUTh HAWOOJbIINE W HAUMEHBIHE 3HAYCHHUS (YHKIUH;
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OTpaXkaTh: OgnageHue YHUBEPCATbHBIMHU
y4eOHBIMU TTO3HABATEIILHBIMU JICHCTBUSMMU:

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- paspabareiBaTh IUIaH pEHICHHUS MPOOJIEMBI
C Y4YeTOM aHaJM3a WMEIOIIHUXCS MaTepUaTbHBIX
1 HEMaTEePUAITBHBIX PECYPCOB;

- OCYIIECTBISTh  IEJCHANPABICHHBI  MOMCK
MEepeHoca CpPeACTB H  CIOCOOOB  JEHCTBUS
B Ipo(hecCHOHANBHYIO Cpeny;

- YMETh TICPEHOCHTH 3HAHUS B TO3HABATCIHHYIO
Y IPAKTHUYECKYIO 00J1aCTH KU3HEACSITETbHOCTH;
OBnanenue YHUBEpCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBUSIMHU:

0) COBMECTHasl IeITEIbHOCTb:

- TpenjaraTh HOBBIE MPOEKTHI, OIEHUBATH HJIEU
c MTO3UIUN HOBH3HBI, OpPUTHHAIILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OBianeHne YHUBEPCAIBHBIMH PETYJISTUBHBIMU
JIEHCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaTh OILIEHKY HOBBIM CHUTYallusM, BHOCHUTh
KOPPEeKTHBBI B JICATEIIBHOCTh,  OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIENISM

CTPOUTH TpapUKd MHOTOUICHOB C HCIIOJIB30BAaHHEM amrmapara
MAaTeMaTHYECKOr0 aHajau3a; IPUMEHATH IPOU3BOAHYIO IIPU
peuieHuy  3ajad Ha  JABWOKEHHWE;  pelarb  IPAKTUKO-
OpUEHTHUPOBAaHHBIC 3aJaud Ha HaAuOONbIIME W HAUMEHbIIUE
3HAYEHMS], HA HAXO0XKJICHHUE ITYTH, CKOPOCTU U YCKOPEHUS

I[IPG5. VYmeHue omnepupoBaTh MOHITUSIMH: PpallMOHAIbHAS
GbyHKIMsA, TOKa3aTenbHass (QYHKLIWS, CTEeNeHHas (yHKIHS,
norapudmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (YHKIUH,
oOpatHble (GYHKIUH; yMEHHUE CTPOUTH TpaduKu H3yYECHHBIX
GyHKIUH, HCMONb30BaTh TIpadUKU TpPU HU3YYCHHH IPOILIECCOB
U 3aBUCHMOCTEW, TpH pEIIeHUH 3a]a4 U3 JPYrHuX Y4eOHBIX
NPEIMETOB M 33/1a4 M3 PEATbHON JKU3HU; BBIpaXXaTh (HopMyIaMu
3aBUCUMOCTH MEXIY BEJINYMHAMU;

[1PG6. YMeHue pemath TEKCTOBbIE 33/1a4d Pa3HbIX TUIIOB (B TOM
quciae Ha MPOLEHTHI, JIOJM M 4YacTH, Ha JBUXKEHUE, paboTy,
CTOMMOCTh TOBapOB M YCJIYI, HaJOTH, 3aJaud U3 O0JIaCTH
yIpaBJIEHUs] JUYHBIMU U CeMEWHBIMU (PUHAHCAMM); COCTaBIIAThH
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO
3a/1a4d, HCCIEAOBaTh IIOJIy4EHHOE pEIIEHWEe W  OLECHHUBATh
MIPaBA0I0I00HOCTh PE3YIbTATOB;

[1PG14. YMenue BbIOMpATh MOAXOASIINN U3YYSHHBIH METOM s
pelieHus  3ajaud, paclo3HaBaTb MaTeMaTH4eckue (HaKThl
U MareMaTU4ecKHe MOJENU B MPUPOJHBIX M OOIIECTBEHHBIX
SBJIEHUSIX, B HCKYCCTBE; yMEHHE NPHUBOJUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITMM  POCCHUMCKOM W MHPOBOHI
MaTE€MaTHYECKOW HAYKH

IIK 1.1. ITpoexktupoBats
MH(OPMAIIMOHHBIE PECYPCHI
IIK 3.1. IIpoexktupoBats
CTPYKTYpBI pa3iesioB
WH(POPMAITMOHHBIX PECYPCOB
C LIEJIBIO CO3JaHMs 3CKH3a U
MpoTOoTHUIIAa HHTEpderica
I10JIb30BATENSA

- omnpeaciiaTb HeIn  ACATCIBHOCTH, 3aJaBaTb
mapaMeTpbl U KPUTCPHUU UX JOCTUKCHUA,

- CITOCOOHOCTH M T'OTOBHOCTH K CaMOCTOATCIIBHOMY
MOUCKY MCTOHNOB pPCHICHHUA IPAKTHYCCKUX 3aaay,
IMPUMEHCHUIO PA3JIMYHBIX METOA0B ITO3HAHUA,

- AHaJIM3UpOBaTh IIOJIYYCHHBIC B XOJAC PCUHICHUA
3aaa4n peE3YabTaThbl, KPUTHYCCKU OLCHUBATh HX
AOCTOBCPHOCTb, MNPOTHO3UPOBATL HU3MCHCHHC B

[1P64.  Ymenue  omepupoBaTb  HOHATHAMH:  (QYHKLUS,
HenpepbiBHas ~ (QyHKIMsS,  OPOM3BOJHAs,  IEepBOOOpasHasdi,
ONpENEICHHBI HMHTETrpal; YMEHHE HaXOAUThb IPOU3BOIHBIC
JJIEMEHTapHbIX (DYHKUWN, MCIONb3Yysd CHpPaBOYHBIE MaTepHAJIbI;
HCCIIEIOBAaTh B MPOCTEUIINX CaydasX QyHKIUU HAa MOHOTOHHOCTb,
HaXOAWTh HAWOONbIIMNE M HAWUMEHBIIME 3HAYCHUS (QYHKIIHIA;
CTPOUTH TpapUKHd MHOTOYICHOB C HCIIOJIIb30BAaHHEM ammapara
MaT€MaTHUYECKOr0 aHajau3a; IPUMEHATb I[POU3BOAHYIO IIPU
pElICHNH  3aJa4  Ha  JBIDKCHHWE,  peIaTh  IPAKTHKO-
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HOBBIX YCJIOBUSIX;
- JlenaTb OCO3HaHHBIM BBIOOp, ApryMEHTHPOBATH
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE.

OPHEHTUPOBAHHBIC 3aJaud Ha HAWOONbIINE W HAaUMEHbIIHNE
3HAYCHHUs, HA HAXOXKJCHUE TYTH, CKOPOCTH M YCKOPEHHS

[IP65. VYwmenue onepupoBaTh TMOHATUSMH: pallHOHAIBHAS
GbyHKIMSA, TMOKa3arenabHas (YHKIOMS, CTEeneHHas (QYHKIHS,
norapumuueckas (QyHKUMS, TPUTOHOMETpUUYECKHE (DYHKLIHUU,
oOpatHble (YHKIMH; yMEHHE CTPOUTHh TpadUKU H3YUYECHHBIX
(GyHKIMH, HCMONB30BaTh TpadUKd TPH HM3YYCHUH IPOLIECCOB
¥ 3aBUCHMOCTEH, IMPH pPEIICHWH 3a7ad M3 JPYIuX Y4eOHBIX
IpeIMETOB U 3aj7]ad U3 peajbHON KU3HU; BBIpaXaTh (GopmynamMu
3aBUCHUMOCTH MEXIy BETUUMHAMU;

[TPG6. YMeHnue pemiaTb TEKCTOBBIE 33/1a4U Pa3HBIX TUIIOB (B TOM
Yrcie Ha MPOLEHTHI, JOJM W YacTH, Ha JIBIKEHHE, pabory,
CTOMMOCTh TOBapOB M YCIYr, HAJIOTH, 3aJa4d U3 O0JIaCTH
yIIpaBJICHUS] JTUYHBIMA M CEeMEWHBIMH (PMHAHCAMM); COCTABIISATH
BBIPa)KEHUS], YpaBHEHUS], HEPABEHCTBA M MX CUCTEMBI 110 YCIOBUIO
3aJaud, MHCCIE0BaTh IOJYYEHHOE peIIeHHe U OLIEHUBATh
IpaB/ON0I00HOCTh PE3yJIbTaTOB;

[1P67. YMeHue OIepUPOBATH MIOHATUSAMU: cpenHee
apupMeTHUecKoe, MenuaHa, HaumOoNblIee W  HAaUMEHbIIee
3HAYeHUs, pa3Max, AUCHEPCHs, CTaHJAapTHOE OTKIIOHEHHUE
YHCIOBOTO HabOpa; yMEHUE W3BJIEKAaTh, MHTEPIPETUPOBATDH
UH(POPMALIMIO, MPEICTABICHHYI0 B TaliuIax, Ha auarpaMmax,
rpaduKax, OTPaXaloIlyl0 CBOWCTBA peajbHBIX MPOIECCOB
W SIBIICHUH, TMPEICTAaBIATh WH(POPMAIHMIO C TOMOIIBIO TaOIHII
W TMarpaMM; MCCIIEeI0BaTh CTATUCTUYECKHE JTaHHBIE, B TOM YHCIIe
C MPUMEHEHNEM IpadUIeCKUX METOJIOB U DJIESKTPOHHBIX CPECTB.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrPaAMMBbI AU CHUTITTHHBI 340
B T.Y.

OcHoBHOe coJep:kaHue 246
BT. 4.:

TEOPETHUUECKOE 00yUueHue 224
[PaKTUYECKUE 3aHATUS 22
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 84
MPHUKJIATHOT0 MOYJISA)

BT. 4.

TeopeTudeckoe o0ydeHue 26
NPaKTUYECKUE 3aHATHS 58
Koncyabranumn 2
IIpome:xxyTouyHast arTecranus B ¢popMme 1 pepeHIUPOBAHHOIO 3a4eTa 5
(1 cemecTtp)

IIpomexyTounas arrectauus B popme 3Kk3aMeHa (2 cemecTp) 6
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U Po¢ecCHOHAIBHO-

HaumeHoBaHue pa3jiesioB u O0bem | Dopmupyembie
Tem OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M IPAKTHYECKHE 3AHATHS, CAMOCTOSATEIbHAS 4acoB | KOMIETeHIMH
paboTa o0y4ammxcs
1 2 3 4
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 24 OK 01., 0K 02.,
Tewma 1.1 Lens u 3anaun Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 03., OK 04.,
MaTeMaTUKHU [lenp 1 3aa4l MAaTEMATHKH [IPU OCBOEHUH CICHHAILHOCTH. ba3oBble 3HAHHS U YMEHUS 110 OK 05., OK 06.,
IIPY OCBOCHMH CIEIUAILHOCTH. | MaTeMaTUKe B NPO(ECCHOHANBHOW M B IOBCEAHEBHOM IEATENBHOCTH. MHOXKECTBO, OK 07,
MHOKeCTBa U JIOTHKA olepanuy HajJ MHOXECTBAaMH, JuarpamMmMbl Diinepa-Benna. Vcmoip30BaHHEe TEOPETHKO- IK 1.1.,
MHOXECTBEHHOI'O ammapaTa Jjsl OINHCaHWs peaibHbIX MPOIECCOB M SBICHUH B IIK 3.1.
npodeCCHOHATILHOMN IeATELHOCTH, TPH PEIICHNUH 3a7a4 U3 IPYTUX TUCIHUIUTHH
Tema 1.2 Yncna u Beruncnenus. | Coaep:kanue y4eOHOro Marepuajia 2
Hatypanbhble u nesnble uncina. [Ipu3Haku AeIMMOCTH LENbIX YHcel. ParoHansHbIe Yncia.
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE TPOOH.
ApudmeTnueckre ornepanuy C paldOHAJIBbHBIMM 4YHCIaMH, MpeoOpa3oBaHUS YHCIOBBIX
BelpakeHUI. JlelicTBUTEeNbHBIE uucia. PanuoHanbHBlE M HppalMOHAIBHBIE YHCIA.
Apudmerndeckre onepanum ¢ AeUCTBUTENbHBIMHU YrcIamMu. [IpuOimkEHHbIC BEIYUCICHIS,
IpaBUJIa OKPYTJICHHUs, IPUKUIKA U OLIEHKA pe3yJIbTaTa BbIYMCIEHUN
Tema 1.3. I'eomerpus Ha IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE 2
IJIOCKOCTH Bunsr miockux ¢uryp m umx mmomanb. [IpakTHKO-OpHEHTHPOBAHHBIE 3a/laud B Kypce
reOMEeTPHUH Ha TIOCKOCTH
IIpakTHyecKue 3aHATHSA 2
[TpakTueckoe 3ansaTue Ne |
Penrenne npakTHKO-OPHEHTUPOBAHHBIX 33/1ad B Kypce T€OMETPHH Ha TIOCKOCTH
Tema 1.4 IIpouenTHbIE Copepxanue y4eOHOIro MaTepuaJa 2
BBIYUCIICHHSI [TpocThie MPOIEHTEHI, pa3HbIe CITOCOOBI X BhIYHCICHUs. CII0KHBIC IPOIICHTHI
IIpakTHYecKHe 3aHATHS 2
ITpakTrueckoe 3ansTue Ne2
[TporieHTHBIC BEIYUCIICHHS
Tema 1.5 YpaBuenus u Copepxanue y4eOHOIo MaTepuaJa 2
HEpPaBEHCTBA Jlunelinble, KBagpaTHbIC, IPOOHO-TMHEHHBIC YPABHEHHS 1 HEPABCHCTBA
IIpakTHYecKHe 3aHATHS 2

[IpakTuueckoe 3anstue Ne 3
YpaBHEHUsI U HEPABEHCTBA
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Tema 1.6 Cuctembl ypaBHEHH 1
HEPABEHCTB

Conep:kanue y4eOHOT0 MaTepHuaJia

CriocoObl peuieHuss CHUCTeM JIMHEHHBIX ypaBHeHWH. IloHstus: marpunma 2x2 u 3x3,
onpeaenuTens matpuibl. Meron 'aycca. Cuctembl HEIMHEWHBIX ypaBHEHUM. CUCTEMBbI
HEPABEHCTB

Tewma 1.7 BXxoaHOW KOHTPOJIb Conep:kanue y4eOHOT0 MaTepuaJia 2
Brraucnenus u npeobpa3oBanus. Y paBHEHUsI U HEPABEHCTBA. [ 'eoMeTpHs Ha TIIOCKOCTH.
Kontponbnas pabora No 1
Pa3nes 2 IlpsiMble M IJIOCKOCTH B NPOCTPAHCTBE 24 OK 01., 0K 03.,
Tema 2.1. OCHOBHBIE OHATUS Copnepxxanue yuyeOHOro MaTepuaJia 4 OK 04., OK 07.,
crepeomerpun. Pacionoxenue | [Ipenmer crepeomerpuu. OCHOBHBIE NOHATHA (TOYKA, IPsSMasi, INIOCKOCTh, IIPOCTPAHCTBO). IK 1.1.,
IPSIMBIX | TIOCKOCTEH OCHOBHBIE aKCHOMBI CTepeoMeTprr. [lepeceKarommuecst, napauiebHbie U 1K 3.1.
cKpeluBaromuecs npsmsle. [Ipu3Hak 1 cBOMCTBO CKpelUBarOUXCcs NpsMbIX. OCHOBHBIE
POCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. I1apamienbHOCTh Coaep:xxanue yueOHOro MaTepHaJia 4
IPAMBIX, IPAMOM U IJIOCKOCTH, | [TapamensHble npsimas u iockocts. Onpenenenue. [pusnak. CBoiicTa (¢
IUIOCKOCTEH nokazarenbcTBoM). [lapamnensusle miockoctu. Onpenenenue. [Ipusnak. CoiicTsa (c
J0Ka3aTenbcTBOM). TeTpasp u ero anemeHTsl. [lapanienenunen u ero 3J€MeHTHI.
CBoiicTBa MPOTHBOIOJIOXKHBIX I'PpaHeH n AuaroHaneil napamuienenunesaa. Iloctpoenune
ceyeHuil. Pemenue 3aqad.
Tema 2.3. Ilepnennukynsapaocts | ConepskaHue yueOHOro MaTepuaJia 2
NPAMBIX, IPAMOM U IJIOCKOCTH, | [lepneHauKyssipHbIe ipsiMble. [lapaniensHbie mpsiMble, MEPIICHINKYISIPHBIE K TUIOCKOCTH.
IUIOCKOCTEH [Tpu3Hak neprneHAuKyIIpHOCTH MPsIMOI U tutockocTH. JlokaszarenbeTBo. [lepnennukynsp
U HakJIoHHAas. [leprieHauKyIsipHbIe TUIOCKOCTH. [IpHU3HAK MepreHAnKyIIPHOCTH
miockocteil. JlokazarenbcTBo. PaccTosiHMS B IPOCTPaHCTBE
Tema 2.4. Teopema o Tpex Conep:xanue yueOHOTro MaTepuaJia 4
HepreHInKyIspax Teopema o Tpex nepneHAUKYIsIpax. JJokazarenbcTBo. YTos1 MeXay IpsMOM U MIIOCKOCTBIO.
Yron Mexay mIoCKOCTIMHI
Tema 2.5.1TapannensHele, IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
NepIEHIUKYIISPHbIE, Axcnomsl crepeomeTpui. [lepneHuKyasspHOCTb IPSAMOM U TIOCKOCTH, NapaIeIbHOCTh
CKpEIIMBAOIIKECS IPSIMbIE JIBYX MPSIMBIX, EPIICHANKYISPHBIX TUIOCKOCTH, TIEPIIEHANKYISIPHOCTD TIOCKOCTEH
IIpakTHYecKHe 3aHATHS 4
IIpakTrueckoe 3ansaTue Ne 4, 5
[TapannensHble, NEPIEHIUKYISIPHBIE, CKPEIIMBAIOLIIE MTPSIMbIE
Tewma 2.6. Pemenue 3aau. Conep:kanue y4eOHOT0 MaTepHuaJia 2
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[IpsiMbIe U MIIOCKOCTH B
MIPOCTPAHCTBE

PacnonioxeHnne npsiMbIX M TJIOCKOCTEN B MPOCTpaHCTBE. [lepneHIuKyIsIpHOCTh 1
napajuieIbHOCTh NPSIMBIX U TIOCKOCTeN. CKpelnBaroIuecs mpsiMble.
Kontposbnas pabora No 2

Pa3nen 3. KoopauHarsl 4 BEKTOPBI 16 OK 02., OK 03.,
Tewma 3.1 JlekapToBsl Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 04., OK 07.,
KOOpJMHATHI B IPOCTPAHCTBE. JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. [IpocTeiiye 3aqaun B KoopAuHaTax. IK 1.1,
Paccrosinue mexay AByMs PaccrosiHue Mexy AByMsl TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka IK 3.1.
ToukaMu. KoopanHaThl
CepeIMHbI OTpEe3Ka
Tema 3.2 BexTops! B Copaepxanue y4eOHOIro MaTepuasia 6
IPOCTPaHCTBE. Bekrops! B npoctpanctBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
Yroa Mexy BEKTOpamH. ymcio. Komnnanapueie BekTopsl. CKalisipHOE IPOU3BEIEHNE BEKTOPOB. Pasnoxkenue
CkansipHoe pou3BeieHNne BEKTOpa 10 TPEM HEKOMILIaHApHBIM BekTOpaM. KoopuHaThl BEKTOPa, CKaJIIpHOE
BEKTOPOB IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YTOJl MEXY NMPSAMOM U
IUIOCKOCTBIO, YTOJI MEX/Y IUNIOCKOCTSIMU. Y paBHEHUE MJIOCKOCTU. [ eoMeTpruiecKuii CMbICI
onpeneauTes 2x2
Tema 3.3 IIpakTuko- IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 4
OpUEHTUPOBAHHBIE 3a/1a4M Ha IIpakTHYecKue 3aHATHS
KOOpPAMHATHOM INIOCKOCTH [TpakTrueckoe 3anstue Ne 6
KoopaunatHas miaockocTs. BerunciieHne paccTosIHUM Ha TUIOCKOCTH.
IIpakTnueckoe 3ansatue Ne 7
Brruncnenne nuomanen Ha IIocKocTH. KonnuecTBEHHbIE pacyeThl
Tewma 3.4 Pemenue 3amau. Coaep:xanue yueOHOTo MaTepuaJia 2
KoopauHnats! 1 BEKTOPBI JlexapToBbI KOOPAMHATEI B TpOCTpaHcTBe. BekTopsl B ipocTpancTBe. CloKEHUE U
BbIUHMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yKciio. KoMIsiaHapHbie BEKTOPBHI.
CkansipHO€E NMPOU3BENECHNE BEKTOPOB. PaznokeHue BEKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. [Ipocreiimne 3axaun B koopauHatax. KoopInHaTHI BEKTOpa, pacCTOSIHUE
MEXy TOUKaMH, KOOPJANHATBI CEPEIUHBI OTPE3Ka, CKAIIPHOE TPOU3BEICHNE BEKTOPOB B
KOOpJIMHATAX, YTOJI MEXKIy BEKTOPAMHU, YTOJI MEXKAY MPSIMOM U MIOCKOCTHIO, YTOJI MEXY
iockocTsiMu. KonTposnpHast pabora Ne 3
Pa3nes 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHKuuu 38 OK 01., 0K 02.,
Tema 4.1 Tpuronomerpuueckue | Coaepikanue yueGHOro MaTepHaaa 4 OK 03., OK 04.,
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(GyHKIIMY POU3BOJIBHOTO YA,
yucna. Pannannas u rpagycHas
Mepa yria

Pannannas mepa yria. [loBopoT Touku BOKpyr Hadaia koopauHat. OnpeaeneHrue cuayca,
KOCHHYCa, TAHT€HCAa U KOTAaHI'€HCA. 3HAKU CHHYCA, KOCUHYCa, TAHI€HCA U KOTAHI'€Hca 110
YETBEPTSAM. 3aBUCUMOCTh MEKy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJHOTO
Y TOT'O XK€ yria

Tema 4.2 OcHOBHBIE
TPUTOHOMETPUUECKHE
TOKJIECTBA.

DopMyIIbl IPUBEACHUS

Conep:kanue y4eOHOT0 MaTepHuaJia

Tpuronomerpuueckue Toxkaecta. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB Ol U - O.
DopMmybl IPUBEACHUS

Tema 4.3 Cunyc, KocuHyc,
TAHI'€HC CYyMMBI U Pa3HOCTH
IByX yrioB. CHHYC U KOCHHYC
IBOMHOTO yria. ®opmyiibr
IOJIOBUHHOT'O yIiia

Coaep:xanue yue0HOro MaTepHaJia

CymMma 1 pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC JIBOITHOTO
yria. @opMyiibl MOJIOBUHHOTO yriia. [IpeobpazoBanus CyMMbl TPUTOHOMETPUYECKUX
(GyHKIMI B IPOU3BEACHHUE U IPOU3BEICHUS B CyMMY. BbIpaskeHne TpUrOHOMETPUYECKUX
GbyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3zoBaHus mpocTelmmx
TPUTOHOMETPUUECKUX BBIPAKEHUN

Tema 4.4 @yHkuuu, ux
cBoiicTBa. CriocoObl 3a/1aHus

byHKIII

Coaep:xanue yue0HOro MaTepHaJia

O6uacTh onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyHkuuid. YETHOCTD, HEUETHOCTD,
nepuoAndHOCTh pyHKIMHA. CriocoObl 3a1aHus QYHKITHIMA

Tema 4.5 Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduxu

Coaep:xanue yueOHOro MaTepHaJia

O6uacTh onpeaeneHuss 1 MHOXKECTBO 3HaYEHUM TPUTOHOMETPUUECKUX (YHKITHH.
YETHOCTh, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUYEeCKHX GyHKIMH. CBONCTBA U
rpaduku QYHKIMA y = cos X, y=sin X, y =tg X, y =ctg X.

Tema 4.6 [IpeobpazoBanue
rpaduKOB TPUTOHOMETPHUUECKUX

byHKIII

Coaep:xanue yueOHOro MaTepHaJia

Cixatue u pacTsbkeHue rpadukoB TpUuronomeTpudeckux Gpynkuuid. [lpeodpazoBanue
rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA

IIpakTnyeckue 3aHsATHS

[TpakTueckoe 3ansTue Ne 8
ITpeobpa3zoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMIMA

Tema 4.7 Onucanue
IIPOM3BOJICTBEHHBIX MPOIIECCOB C
MOMOIIBIO TpapUKOB (PYyHKIIHIA

IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COACPKAHUE

IIpakTHYecKkHe 3aHATHA

IIpaktnueckoe 3anstue Ne 9, 10
Vcnionb30BaHuE CBOMCTB TPUTOHOMETPUUYECKHX (DYHKIMH B MTPO(eCCHOHAIBHBIX 3a/1a4ax

Tewma 4.8 O6patHbIe
TPUTOHOMETPHUUYECKHE (DYHKIHH

Conep:kaHue y4eGHOr0 MaTepuaja

OO6patHble Tpuronomerpuyeckue GyHkimu. Mx cBolicTBa U rpaduku

Tema 4.9 Tpuronomerpuueckue

Conep:kanue y4eOHOT0 MaTepHuaJia

OK 05., OK 06.,
OK 07.,
IIK 1.1.,
IIK 3.1.
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ypaBHEHHUS U HEPABEHCTBA

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YPABHEHHUM OCHOBHBIX TUIIOB: IIPOCTEMUIINE TPUTOHOMETPUYECKUE
YpaBHEHHUS, CBOJASIIUECS K KBaJIpATHBIM, pEIIaeMbIe pa3Io’KeHUEM Ha MHOXKHTEIH,
OJIHOPOJHBIE.

[Tpocreiimne TpUroHOMeTpUYECKUEe HEPABEHCTBA

HpaKaneCRne 3aHATHSA

[IpakTnueckoe 3ausatue Ne 11
[TpeoOpa3oBanue rpauKoB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 4.10 CucteMsbl
TPUTOHOMETPUUECKUX
yYpaBHEHUU

Coaep:xanue yue0HOro MaTepHaJia

CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

[TpeoOpazoBaHre TPUTOHOMETPUYECKUX BhIpaKEHUH. Pellienne TpuroHoMeTpuiecKux
YpaBHEHUU U HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHHEM CBOUCTB ()yHKITHIA.
KonTponbnas pabora Ne 4

Pa3gen 5. KoMmiekcHbIe YncIa

oo

Tema 5.1 KoMmruiekcHable ynciia

Coaep:xanue yueOHOTo MaTepHaJia

IToHsATHE KOMIIJIEKCHOT'O YHCJIA. COHpSDKeHHBIe KOMIUJICKCHBIC YHUCJId, MOAYJIb U apT'YMCHT
KOMIIJICKCHOI'O YHcCjia. d)opMa 3alluCU KOMIIJICKCHOT'O YHuCJia (FCOMeTpI/I‘ICCKaﬂ,
TPUTOHOMCTpPpHUYICCKA, anrerqueCKaﬁ). ApI/I(I)MeTI/I‘ICCKI/IC JIEHCTBHS C KOMIUIEKCHBIMU
qUCJIaMHu

Tema 5.2 [Ipumenenue
KOMIUIEKCHBIX YHCE

IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COACPKAHUE

HpaKTuquKne 3aAaHATUSA

[TpakTrueckoe 3ansaTue Ne 12, 13
BoinonHeHue pacyeToB ¢ MOMOIIBIO KOMITJIEKCHBIX 4yKcen. Mcrnonb3oBaHne KOMITIIEKCHBIX
qucen B IpoecCHOHATIBHBIX 33aauax

OK 01., 0K 02.,

OK 03., OK 04.,

OK 05., OK 06.,
OK 07.,
K 1.1,
IIK 3.1.

Paznea 6. [Ipon3Boanas GpyHKIMH, e IPHMEHEHHE

38

Tema 6.1 ITonsTne
pou3BOAHON. DOpMyIIBI U
npasuiia AU hepeHInpOBaAHUS

Conep:kaHue y4eGHOr0 MaTepuaja

OmnpezneneHue 4YHCIOBOM TMOCIEIOBATENBHOCTH U cmocoObl ee 3amanHus. CBoiicTBa
YUCJOBBIX  IOCienoBarenpHOCTEN.  OmnpeneneHne  Mmpenena  MOCIeA0BaTENIbHOCTH.
Brruucnenue mnpenenoB mnocnenoparenbHocTed. [lpenen ¢(yHKkIMM Ha OECKOHEYHOCTH.
[Ipenen ¢ynkuuu B Touke. [lpupamenue aprymenrta. Ilpupamenue dynkuuu. 3anayw,
OPUBOJALIME K TMOHATHIO TNpou3BoAHOM. OmnpeneneHue MNPOU3BOAHON. AJTOpPUTM
OTBICKAHUS TPOU3BOTHOU

Tema 6.2 ITpon3BoaHBIE CyMMBI,
Pa3HOCTH NPOU3BEICHMUS,
YacTHOT'O

Coaep:xaHue y4eOHOI0 MaTepuaJia

dopmynsl qudepennmnpoanus. [IpaBuna guddepenunpoBanus

OK 01., OK 02.,

OK 03., OK 04.,

OK 05., OK 06.,
MK 1.1.,
IK 3.1.
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IIpomeskyTounas arrecrtauus B popme 1udepeHINPOBAHHOIO 3a4eTa

N

Tema 6.3 IIpousBoaHbIE Coaepxxanue yueOHOIro MaTepuasa 4

TpUroHoMeTpudeckux GyHKUM. | OnpeneneHue Ca0kKHOW GyHKIMUA. [IpoM3BOAHAS TPUTOHOMETPHYECKUX  (YHKITHIA.

[IpousBoaHas cn0xHOU [Tpon3BoHas CIOKHON PYHKIIUU

byHKIUA

Tema 6.4 Ilonstue o Copnepxxanue y4eOHOIro MaTepuaJa 2

HEIPEPBHIBHOCTU (DYHKITHH. [Tonsitue nHenpepwiBHOW GyHKIMH. CBolcTBa HempepblBHON (yHKIUH. CBSI3b MEXKIY

MeTto uHTEpPBAJIOB HETPEPHIBHOCTHIO U U (HEpeHIUPYeMOCThI0 (QYHKIMHA B TOYKE. AJTOPUTM pELICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB

Tema 6.5 'eomeTpuueckuit u Copneprxanue y4yeOHOIro MaTepuasa 2

buznyecKuit CMbICT ['eomeTpryeckuii CMBICT IPOU3BOIHON (QYHKIIMHM — YIIIOBOM KO3 (GUIIMEHT KacaTeIbHON K

IIPOU3BOJIHON rpaduKy (QyHKIMH B TOYKE. YpaBHEHHE KacaTeNbHOW K rpaduky (yHKIHU. AJTOPHUTM
COCTaBIICHUS YpaBHEHUS KacaTelbHOH K rpaduky pyHkunn y=f(x)

Tema 6.6 ®uU3nuUECKUl CMBICI IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 2

IIPOU3BOJHOM B IIpakTHYecKHEe 3aHATHSA

podeCCHOHANIBHBIX 3a]a4ax [TpaxTuueckoe 3anstue Ne 14
Ouznyeckuil (MEXaHUYECKHIT) CMBICI MPOU3BOJHON — MIHOBEHHAasi CKOPOCTh B MOMEHT
BpeMeHH t: V = S'(t)

Tema 6.7 MOHOTOHHOCTH Coaep:xanue yueOHOTro MaTepuaJia 4

dbyskun. Touku sKcTpeMyMa Bospacranue u yObiBanue (DyHKIIMH, COOTBETCTBHE BO3pacTaHUsi W yObIBaHHS (YHKIIUU
3HaKy Npou3BOAHOW. [IoHsATHE NPOM3BOAHON BBICIIETO MOPSAJKA, COOTBETCTBHE 3HAKa
BTOPOIl MPOM3BOAHON BBIMYKJIOCTH (BOIHYTOCTH) (YHKIMU Ha OTpe3Ke. 3ajaud Ha
MakCUMyM W MHUHUMYM. [loHsTHE acUMNTOTBI, COCOOBI MX ONpPENENECHUSA. AJNTOPUTM
UCCleIoBaHUsl (DYHKIMU M TIOCTPOEHHUs ee rpaduKka ¢ MOMOIIBI0 MPOU3BOAHON. [IpoOHO-
JTUHeHast QyHKIMs

Tema 6.8 MccnenoBanne Conep:xanue yueOHOro MaTepuaJia 4

(GyHKLIUH 1 TOCTpOSHHE HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'PpauKOB.

rpadukoB

Tema 6.9 Haubonbiee u Copepxanue y4eOHOIo MaTepuaJa 2

HauMEeHbIlIee 3HaYCHUS HaxoxneHre HanOoONbIIEr0 ¥ HaUMEHBIIETO 3HAaYeHUH (YHKIMM, MocTpoeHue rpadrKoB

byHKIIIN MHOT'OYJIEHOB € MCIOJb30BAaHUEM allapaTa MATEMaTHYECKOTO aHAJIN3a

Tewma 6.10 Haxoxnenue IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4

ONTUMAJILHOTO PE3YJIbTAaTa C Haumenpiee n HanOoJblIee 3HaUYCHUE (DYHKIIMU

TIOMOIILIO MPOU3BOJIHOM B IpakTHYeCcKHe 3aHATHS 4
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IMPAKTUYCCKUX 3aaadyax

IIpakTnueckoe 3anstue Ne 15, 16
HaXO)KI[eHI/Ie OINITUMAJIBHOTO pE3yjibTaTa C IIOMOIILIO HpOI/ISBOIIHOfI B MPAKTHYCCKUX
3aavax

Tema 6.11 Pemrenue 3anau. Coaepxxanue yueOHOIro MaTepuasa 2
[TpousBosnHas QpyHKIMY, €€ @opmynel v npaBwia guddepeHnupoBanus. VccienoBanue (QYHKUMH € TOMOILBIO
pUMEHEeHHE npou3BoHON. Hanbonpiee 1 HanMeHbIIee 3HaueHUs (PYHKITUH.
Kontposbnas padora No 5
Pa3nen 7. MHOTOrpaAaHHUKH M TeJIa BpalleHUsl 52 OK 01., 0K 02.,
Tewma 7.1 Bepiunsl, pedpa, ConepixaHue y4eOHOro MaTepuasa 2 OK 03., OK 04.,
IPaHyd MHOTOTPaHHUKA [Tonsitie MHOTrOrpaHHuKa. Ero aneMenTsl: BepumHsl, pedpa, rpanu. Juaronans. Ceyenue. OK 05., OK 06.,
BhInyKible ¥ HEBBITYKIIbIE MHOTOTPAHHUKI OK 07.,
Tema 7.2 Ipusma, ee Conep:xkanue y4e0HOr0 MaTepuaia 2 IK 1.1,
COCTaBJIAIOLIUE, CEUCHUE. [Tonstue mpusmel. Ee ocHoBanusi m OokoBble TpaHH. Beicora mpusmel. [Ipsmas u 1K 3.1.
IIpsmas u npaBuIbHAas IpU3MBl | HakJIOHHAs npu3Ma. [IpaBuibHast npusma. Ee ceuenue
Tema 7.3 [1apannenenunen, kyo. | Comep:kanue yueOHOro Marepuasia 2
Ceuenue ky0a, [Tapannenenunen, cBoiicTBa NpsAMOYrojibHOro napamienenunena, kyo. Ceuenue KkyoOa,
napasuiesenumneia napajuiesenunesia
Tema 7.4 Ilupamuna, ee Copepxanue yueOHOro MaTepuasa 2
COCTaBJIAIOLINE, CEUCHUE. [MTupamuna u ee snementbl. Ceuenune nupamuzabl. [IpaBuiibHas nupamuga. YceueHHas
[TpaBunbHas nupamua. nupammia
VYceuenHas nupamuaa
Tema 7.5 bokoBas u noiaHast Conepxxanue yuyeOHOIro MaTepuaJa 2
HOBEPXHOCTh MPU3MBI, [Tnomaas 60KOBOM M MOITHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI
UPaAMUJIBI
Tema 7.6 Cummetpus B KyOe, Copepxanue yueOHOIo MaTepuasia 2
MapaJuIeNIenuneNe, pu3Me, CummeTpusi OTHOCUTEIBHO TOYKH, TPSAMOHM, IIOCKOCTH. CumMmerpusi B KyOe,
nupamue napajielienunee, npusme, mupamue
Tema 7.7 Ilpumepsl cummerpuii | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE 4
B npodeccun CuMMETpHs B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
IIpakTHYecKHe 3aHATHS 4
IIpakTrueckoe 3ansatue Ne 17, 18
CummeTpus B npodeccuu
Tewma 7.8 IIpaBunbHbIC Conep:kanue y4eOHOT0 MaTepHuaJia 2
MHOTOT'PaHHHMKH, UX CBOWCTBA [TonsTre npaBWIbHOr0 MHOTOrpaHHUKa. CBONCTBA NPAaBUIBHBIX MHOTOIPAaHHHKOB
Tewma 7.9 Hununap, ero Conep:kanue y4eOHOT0o MaTepuaJa 2
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cocrtapirtrone. Ceuenue
LUIMHApA

[wimaap u ero snemeHTsl. CeueHue IWIMHApA (HApajielIbHOE OCHOBAHUIO U OCH).
Paseeprka muimHIpa

Tewma 7.10 Konyc, ero Conep:kanue y4eOHOT0 MaTepuaJia 4
cocrasisirone. Ceuenue Konyc u ero snementsl. Ceuenue koHyca (mapauieabHOe OCHOBAHHUIO M TPOXOAAIIEe Yepe3
KOHYcCa BEpPLINHY), KOHMUYECKHe ceueHus. Pa3BepTka KoHyca
Tema 7.11 YceueHHblil KOHYC. Copnepxxanue yueOHOIro MaTepuaJa 2
CeyeHue yceueHHOIro KOHyca YceuenHslil konyc. Ero o6pasyromas u Beicota. CeueHne yce4eHHOT0 KOHyca
Tema 7.12 Illap u cdepa, ux Conep:kanue y4eOHOT0 MaTepHuaJia 2
CeUCHHS lap u cepa. Bzanmuoe pacnionoxxenne cepsl u mockocti. Cedenne mapa, chepsl
Tema 7.13 Ilonstue 06 oobeme | Conep:kaHue y4eOHOro MaTepuaJia 4
tena. OTHoLIEHUE 00bEMOB [Tonstue 06 obwveme tema. OObeM Kyba W MPAMOYTOJIbHOTO Tapaiuienenunena. O0beM
HOJOOHBIX TeJl npu3Mbl M IMIMHIpa. OTHOIIEHHE 00bEeMOB NOJOOHBIX Ted. ['eomMeTpuuecKuil CMbICI
OnpeeauTeNs 3-To MopsiaKa
Tema 7.14 O0bems! v tutomagn | Conep:kaHue y4eOHOro MaTepuasia 2
IIOBEPXHOCTEN TEI O6bembl nupamubl U KoHyca. O0bem mapa. [Tnonjaau nosepxHocrel Ten
Tema 7.15 KomOunauu ConepixaHue y4eOHOro MaTepuasa 4
MHOTOTPAaHHHUKOB U TEJl KomOuHamy reoMeTpuyecKux Tel
BpaLIeHUs IIpakTHyecKue 3aHATHSA 4
[Tpaktuyeckoe 3ansatue Ne 19. [1nommaam noBepxHOCTEH MHOTOIPaHHUKOB U T€JI BpaIlleHUs
ITpakTueckoe 3anstue Ne 20. O6beMbl MHOTOI'PaHHUKOB U TeJl BpallleHus
Tema 7.16 I'eomerpuueckue IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE 4
KOMOWHAIMH Ha MPAKTHKE IIpakTHyecKue 3aHATHSA
[TpakTnueckoe 3ansatue Ne 21, 22
Hcnonp3oBanne KOMOWMHAIMKA MHOTOTPAaHHHUKOB M TEJT BpAIICHUS B IPAKTHKO-
OPUEHTHPOBOYHBIX 3a/1a4ax
Tema 7.17 Pemienue 3anau. Copepxxanue yueOHOIro MaTepuaJa 2
MHOrorpaHHUKH U TeJa OO0BeMBI U IIJIOIAIU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BpAIICHUSI.
BpallleHus KonrtposnsHas padora Ne 6
Pasznea 8. [lepBooOpasnas pyHkumnu, ee npuMeHeHUe 18 OK 01., 0K 02.,
Tema 8.1 IlepBooOpa3nas Copnepxanue y4eOHOIro MaTepuaJa 2 OK 03., OK 04.,
¢ynxmun. [IpaBnna HaxoxIeHNs | 3amada O BOCCTAHOBJIEHHWH 3aKOHA JBIDKEHHS [0 HW3BECTHOM CKOpOCTH. IloHsTHE OK 05., OK 06.,
IepBOOOPa3HBIX uHTerprpoBanusi. O3HAKOMIICHHE C MOHATHEM MHTETpalia ¥ MepBOOOPasHO Uit GYHKIIUH OK 07.,
y=f(x). PemreHue 3amau Ha CBA3b IEPBOOOPAa3HOW W €€ TPOW3BOIHOU, BBHIYHCIICHHE IIK 1.1.,
nepBooOpasHoil i gaHHOM  GyHkimu. Tabmuma  GopMyn IS HAXOKACHHS IIK 3.1.

nepBooOpa3HbIX. M3ydeHne npasuiia BEIYMCICHUS IEPBOOOpa3HON
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Tema 8.2 Inomans
KPUBOJIMHEHHOM TpaIleLuH.
®opmyna Herotona — JleliOnura

Conep:kanue y4eOHOT0 MaTepHuaJia

3anauy, NPUBOASILNE K NOHITHUIO ONPEAEIEHHOIT0 MHTErpaja — O BBIUMCICHUM IUIOIIAIN
KPUBOJIMHEHHOW Tpanenuy, o nepeMenieHu Touku. [lonsaTre onpenenéHHoro uurerpania.
['eomeTpuueckuii U pU3NIECKU CMBICI ONpeeIeHHOTo nuTerpana. @opmymna Herorona—
JletiOHuIa

Tema 8.3 HeonpeneneHHslii u Copnepxxanue yueOHOIro MaTepuasia 2
OTpe/ieNIEHHBIH HHTETPaIbl [TonsiTre HeonpeeIeHHOro NHTErpaja
Tema 8.4 [Tonsarue 06 Coaepxxanue yueOHOIo MaTepuasa 2
OIIpe/Ie]IEeHHOM MHTErpaje Kak ["'eomeTpryecKkuil CMBICI OIIPEIETIEHHOIO HHTErpaja
10U/ 1d KPUBOJIMHEHHOM
Tpaneuuu
Tewma 8.5 OnpeneneHHbIN IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHNE 4
WHTETpaj B KU3HU ['eometpuyeckuii cMbIch ornpezeneHHoro narerpaia. @opmysna Herotona - JleitOuuiia.
Pemenne 3amay Ha mpUMEHEHWE HMHTErpajia Jjs BBIYUCICHUA (DU3MUECKUX BEIUYUH U
IJIOIAJEH
IIpakTHYeckne 3aHATHSA 4
[Ipaktuueckoe 3anstue Ne 23, 24
OnpeneneHHbl HHTErpaj NP pellieHMH NPUKIIAIHBIX 3a/1a4
Tewma 8.6 Pemenue 3amau. Coaep:xanue yueOHOTo MaTepuaJia 2
ITepBooOpazHas pyHKLUH, €€ [TepBooOpaznas ¢ynkuuu. IIpaBuna HaxoxaeHus nepBooOpasHbiX. Ee mnpumeHeHwue.
pUMEHEHNE KonTponbnas pabota Ne 7
Pa3nen 9. Ctenenn n kopuu. CrenenHasi QyHKIus 14 OK 01., 0K 02.,
Tema 9.1 Crenennas GpyHKIuS, Coaep:xanue yueOHOro MaTepHaJia 2 OK 03., OK 04.,
ee CBOICTBA [ToHsATHE KOpHS N-OH CTENEHHM U3 JAEHCTBHTENbHOro uucia. OyHkmmu y = yx mx OK 05., OK 07.
cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0il CTENEHU
Tema 9.2 TIpeoOpazoBanue Conep:xanue yueOHOTro MaTepuaJia 2
BBIPAKEHUN C KOPHAMMU N-OU [TpeoOpa3zoBanre UpPAIMOHATILHBIX BhIPAKEHUH
CTENEeHH
Tema 9.3 CBolicTBa CTENEHU C Copepxxanue y4eOHOIro MaTepuaJa 2
palMOHATILHBIM U [TonsTe cTeneHu ¢ JMIOOBIM palMOHANBHBIM IOKazaresneM. CTeneHHble (QYHKUIUH, HX
JEHCTBUTEIILHBIM [1OKA3aTEJIIMU | CBOMCTBA M IpaQUKH
Tema 9.4 Pemenue Copnepxanue yuyeOHOIro MaTepuaJia 4
UPPaLMOHAIBHBIX YPABHCHUI M | PaBHOCHIIPHOCTh HMpPpPAIMOHANBHBIX YPaBHEHWH W HEpPaBEHCTB. MeTOIBI MX PpEIICHUSI.
HEPABEHCTB Penienne uppanmoHanbHbIX YpaBHEHUH 1 HEPABEHCTB
IIpakTHYeckHe 3aHATHA 2

24




[IpakTrueckoe 3ansatue Ne 25
Pemienne nppanmoHaIbHBIX YPAaBHEHUM U HEPABEHCTB

Tema 9.5 Crenenu u KOpHHU. Conep:kanue y4eOHOT0 MaTepuaJia 2
Crenennast GyHKIUSA Onpenenenue crenenHor ¢pyHkuuu. Mcrnonb30BaHue ee CBOWCTB NPU PELUICHUN ypaBHEHUH
u HepaBeHCTB. KoHTposibHast pabora No 8
Pa3nen 10. Iloka3aTenbHas pyHkius 16 OK 01., 0K 02.,
Tema 10.1 Tloka3arenpHas Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 03., OK 04.,
¢yHKLUs, €e CBOWCTBA Crenenb ¢ IPOU3BOJIBHBIM JEHCTBUTENBHBIM ITOKa3aTesneM. OnpeneneHue noka3aTesibHON OK 05., OK 07.
¢yHKkuuu, ee cBoicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM TTOKa3aTeIbHON (QyHKIINH.
Pemnienne nmokaszarenbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPa)UIECKUM METOI0M
Tewma 10.2 Pemenne Coaep:xanue yueOHOT0 MaTepHaJia 2
MOKa3aTeJIbHbIX YPABHEHHU U Pemennie moka3aTeNbHBIX YpaBHEHHM METOJOM YpaBHUBAHUS IOKa3aTeseil, MeToIoM
HEPABECHCTB BBEJICHUS HOBOM N€peMEHHOH, (YyHKIMOHaIbHO-rpapuueckuM MetoaoM. Pemenue
MIOKa3aTeJIbHBIX HEPABEHCTB
IIpakTHYecKkue 3aHATHS 4
[Ipaktuueckoe 3anstue Ne 26, 27
Pemenne nokasarenbHbIX YPaBHEHUN U HEPABEHCTB
Tema 10.3 Cucremsl Copepxanue yueOHOro MaTepuasa 4
MOKa3aTeJIbHbIX YPaBHCHUHN Pemenue cucrem noka3arenbHbIX YPABHEHHI
Tema 10.4 Pemenue 3agay. Conep:xanue yueOHOTo MaTepuaJia 2
[Toka3zarenbHas GyHKIMS Pemenne nokaszarenbHbBIX YPaBHEHMM METOJIOM YPAaBHUBAHHUS IOKa3aTeled M METOAOM
BBEJCHUSI HOBOM NIEPEMEHHOM. Penenne nmokazaTebHbIX HEPABEHCTB.
KontposabHas padora Ne 9
Paznen 11. Jlorapudmbl. Jlorapupmudeckass pyHkius 24 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uncna. Copep:xanue yueOHOro MaTepuaia 4 OK 03., OK 04.,
JlecATHYHBIN U HATYpPaTbHbIA Jlorapudm uucna. JlecATHIHBINA U HATyPaIbHbIN JTOrapu(pMbI, YHCIIO € OK 05., 0K 07.,
JorapugMmbl, YUCIIO € K 1.1,
Tema 11.2 CoiicTBa Conep:kaHue y4eGHOr0 MaTepuaja 4 IIK 3.1.
norapugmoB. Onepanus Cgoiictpa norapudmosn. Onepanus JorapuGMupoBaHusL.
Jorapu(hMUPOBAHUS
Tema 11.3 Jlorapupmuueckas Copepxanue y4eOHOIo MaTepuaJa 2
byHKIMS, ee CBOMcTBa Jlorapudmmueckas QyHKIUS U ee CBONCTBA
Tewma 11.4 Pemenne Conep:kanue y4eOHOT0 MaTepHuaJia 4

25




Jorapu(pMHUECKUX ypaBHEHU U
HEPaBEHCTB

[Tonstre norapudmudeckoro ypaBHeHHsA. Orepanys NOTCHIUPOBAHUSA. TpH OCHOBHBIX
METO/a pelieHus JIorapu(pMUIECKUX ypaBHEHUH: (DYHKIMOHAIBHO-TpadUUeCKuil, METON
HNOTEHIMPOBAHUS, METOJI BBEJICHHSI HOBOW MepeMeHHOM. Jlorapudmudeckne HepaBeHCTBA

IIpakTHYyecKue 3aHATHS 2
[IpakTrueckoe 3ansaTue Ne 28
Pemenune norapuMuieckux ypaBHEHU U HEPABEHCTB
Tewma 11.5 Cucremsr Conep:kanue y4eOHOT0 MaTepuaJia 2
JOTapu(PpMHUUECKUX yPaBHEHUH ANTOPUTM  peIIeHUs] CHCTEMBbl ypaBHEHMHA. PaBHOCHMIIBHOCTH  JOTapU(pMHUECKUX
YpaBHEHM U HEPABEHCTB
Tema 11.6 Jlorapudmer B IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE 4
HPUPOJIE U TEXHUKE IIpakTHyecKue 3aHATHS
[Ipaktuueckoe 3anstue Ne 29, 30
[Tpumenenne norapudma. Jlorapupmuueckas cnmpanb B mpupone. Ee mMaTtemaruueckue
CBOMCTBA
Tewma 11.7 Pemenue 3amay. Coaep:xanue yueOHOT0 MaTepHaJia 2
Jlorapugmsl. Jlorapupmuueckas | Jlorapupmudeckas (GyHkuus. Pernenue npocTedimux JgorapuMUUECKUX ypaBHEHHH.
GyHKIIS KonTponbnas padota Ne 10
Pa3nes 12. MHokecTBa. DJIeMEHTHI TeopuHu rpadoB 10 OK 01., 0K 02.,
Tema 12.1 MHoxecTBa Conepxxanue yuyeOHOIro MaTepuasa 2 OK 03., OK 04.,
[Tonsitue MuoxectBa. [lonmuaox)ecTBO. Oniepanuy ¢ MHOKECTBAMH OK 05., OK 07.,
Tema 12.2 Onepanuu ¢ IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2 IK L.1.,
MHO>KECTBaMHU IIpakTHyecKue 3aHATHSA HK 3.1.
[TpakTrueckoe 3ansaTue Ne 31
Omnepanys ¢ MHOKeCcTBaMu. Penienne npukiagHbIx 3a1a4
Tema 12.3 I'pacsr Copnepxanue y4eOHOIro MaTepuaJa 2
[Tonsitue rpada. Cea3ubIii rpad, AepeBo, MUK rpad Ha MIOCKOCTH
IIpakTHYecKHe 3aHATHS 2
[TpakTuyeckas padora Ne 32
CniocoOblI 3a1anus rpadoB.
Tema 12.4 Pewenue 3anau. Copepxanue y4eOHOIro MaTepuaJa 2
MhuosxectBa, ['pads! u ux Onepanun ¢ mMHOXecTBamu. ONHMCaHUE PEATBHBIX CHTyallud C TOMOIIBIO MHOYKECTB.
IIPUMEHEHHUE [Tpumenenue rpados k pemenuro 3ana4. KonrpoiabHaas padora Ne 11
Pasznea 13. DineMeHTHl KOMOMHATOPUKH, CTATUCTHUKHN U TEOPHH BEPOSITHOCTEI 32 OK 01., 0K 02.,
Tema 13.1 OcHOBHBIE TOHATUS Copnepxanue yuyeOHOIro MaTepuaJia 4 OK 03., OK 04.,
KOMOMHATOPHUKH ITepecTaHOBKH, pa3MEIIEHNS, COUETAHHS. OK 05., OK 07.,
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Tema 13.2 CoObITHE, Conep:xkaHue yueOHOTro MaTepuaJia 4 K 1.1.,
BEPOSTHOCTH COOBITHSI. CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA. IIK 3.1.
CrnoxeHue 1 yMHOXKEHUE VYcinoBHas BEpOATHOCTh. 3aBUCUMBIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl O BEpOSATHOCTH
BEpPOSITHOCTEN PON3BEACHUS COOBITHIA.
Tewma 13.3 BepoarHocTs B IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
npodecCHOHATBHBIX 3aauax OTHOCHTENbHAS YAcTOTa COOBITHS, CBOWHCTBO €€ YyCToHuMBOCTH. CTaTUCTHUYECKOE
onpeeneHue BepoaTHocTU. OLieHKa BEpPOSITHOCTU COOBITHS
IIpakTHYyecKue 3aHATHS 4
[TpakTueckoe 3anstue Ne 33, 34
BeposiTHOCTB B Tpo(hecCHOHAIBHBIX 3a/1a9ax
Tema 13.4 luckpeTtHas Copaepxanue yuyeOHOIro MaTepuasa 4
Clly4aliHas BEIMYMHA, 3aKOH €€ | Bunpl ciyuaitapix BennumH. OrmpeenieHne AWCKPETHOH CIydailHOM BENMYMHBI. 3aKoH
pacnpeneneHus pacupeneseHns TUCKPETHON CIIy4YallHOM BEeIUMYHHBL. Ee 4ncI0Bble XapaKTepUCTUKH
Tema 13.5 3agaun Coaep:xanue yue0HOro MaTepHaJia 2
MaTeMaTUYeCKON CTaTUCTUKU Bapuanuonnsiit pan. [lonuron yactor u ructorpaMmma. CTaTUCTUUECKUE XapaKTEPUCTUKU
psiia HaOII01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue Tabnui | [IpodeccnoHabLHO-OPHEHTHPOBAHHOE CONEPIKAHUE 4
U larpaMM Ha IpaKkTHKe [lepBuynas 00paboTKa CTAaTMCTUYECKUX JaHHBIX. ['paduueckoe HX MpeJCTaBIECHUE.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
IIpakTHYecKkue 3aHATHS 4
[TpakTueckoe 3ansatue Ne 35, 36
CocraBieHre TabauI 1 JuarpamMm Npu pelieHu NPUKIaJAHbIX 3a/1a4
Tema 13.7 Pemenue 3anau. Copepxanue yueOHOro MaTepuasa 2
OneMeHTbl KOMOMHATOPUKH, OnemeHTbl KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTh COOBITHS. CllOKEHHE U YMHOXKEHHE
CTaTUCTUKU U TEOPUHU BeposiTHOCTel. KoHTponbHas paborta Ne 12
BEPOSATHOCTEU
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 18 OK 01., 0K 02.,
Tema 14.1 PaBHOCHIBHOCTD Copepxanue y4eOHOIo MaTepuaJa 2 OK 03., OK 04.,
YpaBHEHUI U HEPABEHCTB. PaBHOCHIIBHOCTE ypaBHeHMH U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI OK 05., OK 06.,
O6uMe MeToIbI peleHus PaBHOCHJIBHBIX TIepexo/aX B ypaBHEHUSAX M HepaBeHcTBaxX. OOIIuMe METOIbl pelieHHs OK 07.,
YpaBHEHUIA: IEPEX0/l OT PAaBEHCTBA (YHKIIUI K PAaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX MK 1.1.,
(GYHKIMIA, METOA Ppa3jIoKEHHWss Ha MHOKUTEIH, METOJ] BBCICHHS HOBOW IMEPEMEHHOM, K 3.1.
(GYHKIIMOHATBHO-TPAQUUECKUI METO]T
Tema 14.2 I'pauueckuii meron | ComepkaHue y4eOHOro MaTepuaJjia 2
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pElIeHHs] ypaBHEHHI,
HEPABEHCTB

OO0me MeTonbl PEIICHUS HEPaBEHCTB: MEPEXOi OT CPaBHCHHS 3HAYCHHH (YHKIHMHA K
CPaBHCHHMIO 3HAUEHUH apryMEHTOB JUIS MOHOTOHHBIX (DYHKIIMHA, METOJ WHTEPBAJIOB,
dbyHKIHOHATBHO-Tpaduueckuii Meroa. I'paduueckwii MeToj peHIeHUS YpaBHEHUH |
HEPaBEHCTB

Tewma 14.3 YpaBHenus u Conep:kanue y4eOHOT0 MaTepHuaJia 2
HEPABEHCTBA C MOJYJIEM Omnpenenenne Moayns. PackpbeiTie Moayns no onpenenenuto. [Ipocreiinme ypaBHEHUs U
HEPaBEHCTBA ¢ MOoAyJeM. IIpuMeHenne paBHOCUIIBHBIX IIEPEXOJ0B B OIPEICIICHHBIX TUIIAX
YPaBHEHU U HEPABEHCTB C MOJYJIEM
Tewma 14.4 YpaBHenus u Coaep:xanue yue0HOro MaTepHaJia 2
HEPaBEHCTBA C apaMeTpaMu 3HakoMcTBO ¢ napameTpom. [Ipocreiinivie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTpOM
Tewma 14.5 CocraBnenue u IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 6
petreHue npohecCHOHaTbHBIX [TpakTrueckue 3anstust Ne 37, 38, 39
3a/1a4 ¢ IOMOLIbIO YPAaBHEHUN Penienne TeKCTOBBIX 3a/1a4 TPOPECCHOHATHLHOTO COACPIKAHUS
Tema 14.6 Pemenue 3aay. Coaep:xxanue yueOHOro MaTepHaJia 2
YpaBHEHHUs U HEPABEHCTBA OOmue Meroabl pelleHUs YpaBHEHMH. YpaBHEHHS M HEPAaBEHCTBA C MOJYyJEM U C
napaMeTpami.
Hrorosoe 3anstue. [loBropenne nzydeHHslx TeM. Ilonroroska k sk3aMeHy
IIpakTHYecKue 3aHATHS 2
[TpakTrueckoe 3anstue Ne 40
OOue MeTonbl pelleHus ypaBHEHMH. YpaBHEHHS M HEpaBEHCTBA C MOAYJIEM U C
napaMeTpamu
KoncyabTanun 2
IIpome:kyTouHas arrecranus B popMe JK3aMeHa 6
Bcero: 340
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHune

Jns  peanmzanuy  mMporpaMMbl  YY€OHOH JTUCHUILIMHBI TIPEIYCMOTPEHBI  CIICIIHAJIbHBIC
nomemnieHusa cornacHo 1m.6.1 OIl CIIO — IIIICC3 cnenuanbHOCTH, OCHAIIICHHEIE B COOTBETCTBHM C
npuiokeHueM 7 MaTepualbHO-TeXHHYEeCKoe olecreueHrne o0pa3oBaTeIbHON JEATEIBHOCTH II0
MporpaMmMme MOoArOTOBKHU CIEUATUCTOB CPEIHETO 3BEHA.

3.2. UudopmanmonHoe odecriedeHne peajan3aluu NporpaMmmbl

Hns peanuzanuu nporpammbl 6ubnuoteunslid Goun Ilerpo3aBoackoro ¢unmana TITNYIIC
YKOMIUIEKTOBAH MEYaTHBIMH W (WJIM) 3JICKTPOHHBIMU 0O0pa30BaTENbHBIMU M HH(POPMAIMOHHBIMU
pecypcamu, pEKOMEHJOBAHHBIMHM JJIi HMCIOJB30BaHUS B 00pa3oBaTelbHOM IIpolecce, B
cootBercTBUU ¢ KHuroo6ecneuennoctsio [IIICC3 crennansHOCTH.

Wudopmanus o KHUTOOOECTIEYeHHOCTH 0OpaszoBaTenbHbIX mporpamm CIIO cnenmanbHOCTH
pa3meliieHa 1o 3JIeKTpOHHOMY anpecy: https://pgups-karelia.ru/students/library/75987/
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4. KOHTpOJIb ¥ OLIeHKA pe3yJ1bTATOB 0CBOCHHA 0011e00pa30BaTeIbHOM

Kontpoar mu

AUCHUIIJINHBbI

OLICHKA PpC3YyJIbTaTOB  OCBOCHUA

00111e00pa3oBaTeIbHOM

JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIC Pe3yIbTaThl, HAIIPaBJICHHBIC HA
dbopmupoBaHre 00MKX M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3iesiaM U TeMaMm
coJiepKaHusl yueOHOro MaTepuarna.

Oo6masn/ THII OlleHOYHBIX
npodeccuoHaJIbHAasI Paznen/Tema MepONnpUSITUS
KOMIIE€TEHIIHS
OK 01. Beibupats P1, Temsr 1.1,1.2,1.31I-0/c,1.4,1.5,1.6,1.7 TecTupoBanue
CIIOCOOBI peIICHHS P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHbIl onpoc
3a1a4 P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 II-o/c, MareMaTH4ecKHi
npoeCCHOHATBLHON 4.8,4.9,4.10 JTKTaHT
eI TeIbHOCTH P 5, Temnr 5.1, 5.2 IT-o/c NunuBunyanbHas
MIPUMEHUTEITEHO P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, CcaMOCTOSITENbHAs
K pa3JIMYHbIM 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
KOHTEKCTaM P7,Temr17.1,7.2,7.3,7.4,7.5,7.6,7.7, II-o/c, [IpencraBnenue
7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 pe3yNabTaToOB
IT-o/c, 7.17 NPaKTUYECKUX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabor
P9, Temr1 9.1,9.2,9.3,94,9.5 3amura TBOPYECKUX
P 10, Temsr 10.1, 10.2, 10.3,10.4 pabor
P11, Temmr 11.1,11.2,11.3,11.4,11.5,11.6 II- 3amura
o/c, 11.7 WHJUBUTYAJIbHBIX
P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 MPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, KonTponbnas
13.6 TI-o/c, 13.7 pabora
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 11-o/c, Brinmonnenue
14.6 SK3aMEHAIIMOHHBIX
3aJaHui
OK 02. Ucnons30BaTh P1,Temsr 1.1,1.2,1.311-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
coBpemenHsie cpenctBa | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 YcerHbIi onpoc
MMONCKAa, aHaIN3a U P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, MaremaTnaeckuii
UHTEpIpeTauu 4.8,4.9,4.10 JIUKTAHT
uHpopManuu, u P 5, Temnr 5.1, 5.2 I1-o/c NuauBunyanbHast
nH(OpMalMOHHBIE P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, CaMOCTOSITEIbHAS
TEXHOJIOTHH ISt 6.8,6.9, 6.10 IT-o/c, 6.11 paborta
BBITTIOJTHEHUS 337124 P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-o/c, [IpencraBnenue
npo¢eCcCuOHAITBHON 78,79, 67.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 pe3yabTaToOB
JeATEIIbHOCTH IT-o/c, 7.17 [PaKTUYECKUX
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabort
P9, Temr1 9.1,9.2,9.3,94,9.5 3amura TBOPYECKUX
P 10, Temmr 10.1, 10.2, 10.3, 10.4 pabort
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- 3amura
o/c, 11.7 WHIUBUTYaTbHBIX
P12, Temnr 12.1, 12.2 IT-o/c, 12.3, 12.4 MIPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, KonTponbnas
13.6 IT-o/c, 13.7 pabota
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, Brimonnenue
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14.6 9K3aMCHAIIMOHHBIX
3aJaHuN

OK 03. IlmanupoBate u | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
peanr30BbIBATH P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHblil onpoc
COOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4YeCKHI
npodeccnoHanbHOE U P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
JUYHOCTHOE Pa3BUTHE, 4.8,4.9,4.10 NunuBuyanpHas
npeanpuHuMarensekyto | PS5, Temsr 5.1, 5.2 [1-o/c CaMOCTOATEIIbHAS
JIeITEIbHOCTD B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, paborta
npodeccnoHaTbEHOMI 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
cdepe, UCTIOJIB30BaTh P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7, II-o/c, pe3yJIbTaToOB
3HaHus 1o ¢uHancosoit | 7.8,7.9,7.10,7.11,7.12,7.13,7.14,7.15, 7.16 MPaKTUYECKUX
IPaMOTHOCTH B IT-o/c, 7.17 pabor
pasznuuHbIX xku3HeHHBIX | P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 3amura TBOPUYECKUX
CUTYaLUsSIX P9, Temr1 9.1,9.2,9.3,94,9.5 pabor

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 II- WHJUBUTYAJIbHBIX

o/c, 11.7 IPOEKTOB

P12, Temnr 12.1, 12.2 IT-0/c, 12.3,12.4 KontponbHas

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, pabora

13.6 IT-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5, I1-o/c, 9K3aMCHAIIMOHHBIX

14.6 3aJaHUN
OK 04. DddexTuBHO P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
B3aHMOJICHCTBOBATh 1 P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHblil onpoc
paborats B koyuiektuBe | P 3, Temsr 3.1, 3.2, 3.3 T1-o/c, 3.4 MareMaTH4eCcKUi
1 KOMaHJIe P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, JUKTaHT

48,49, 4.10 NnnusuayanbHas

P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAs

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 II-o/c, 6.7, paborta

6.8,6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, pe3yIbTaToOB

78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPaKTUYECKUX

IT-o/c, 7.17 pabort

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 3amura TBOPYECKUX

P9, Temr1 9.1,9.2,9.3,94,9.5 pabort

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6II- VHIUBUYyAJIbHBIX

o/c, 11.7 IPOEKTOB

P12, Temm 12.1, 12.2 I1-0/c, 12.3, 12.4 KonTposbnas

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, paboTta

13.6 IT-o/c, 13.7 Brmonnenue

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 9K3aMEHAIIMOHHBIX

14.6 3aaHui
OK 05. OcyiecTBasiTh P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
ycTHyio ¥ tuckMeHnyio | P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, YcrHbIi onpoc
KOMMYHHUKAIMIO HA 4.8,4.9,4.10 MaremaTtuueckuii
rOCyJIapCTBEHHOM P 5, Temst 5.1, 5.2 T1-o/c JIUKTaHT
si3pIKe Poccuiickoit P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, NnnuBuayanbHas
denepanuu ¢ yaeToMm 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITeIIbHAS
0CcOOEHHOCTEH P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II-o/c, paborta
COLIMAJILHOTO U 78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [Ipencrasnenune

31




KYJBTYPHOTO IT-o/c, 7.17 pe3yJIbTaToOB
KOHTEKCTa P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 MPaKTUYECKUX
P9, Temr1 9.1,9.2,9.3,94,9.5 pabort
P 10, Temsr 10.1, 10.2, 10.3, 104 3amura TBOPYECKUX
P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 II- pabor
o/c, 11.7 3ammra
P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 WH]IUBUYyAJIbHBIX
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, MIPOEKTOB
13.6 II-o/c, 13.7 KoHTtposbHas
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, paborta
14.6 Brimonuaenue
9K3aMCHAI[MOHHBIX
3aJaHuN
OK 06. IIposiBnaTh P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
rpak1aHCKO- P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, VYcrHblit onpoc
MaTpUOTUYECKYIO 48,49, 4.10 MaremaTuueckui
MO3UIIHIO, P 5, Temnr 5.1, 5.2 IT-o/c JUKTaHT
JEMOHCTPUPOBATH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, NnnusuayanbHas
oco3HaHHOe mmoBeAeHne | 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAs
Ha OCHOBE P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-o/c, pabora
TPaIUITMOHHBIX 7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [IpencraBieHue
00IIIeYeTIOBEYECKIX [1-o/c, 7.17 pe3yabTaToOB
IICHHOCTEH, B TOM P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaAKTUYECKUX
YHUCJIE C YYETOM P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, pabor
rapMOHHU3aIUU 14.6 3anura TBOPYECKUX
MEKXHAIlMOHAJIBHBIX U pabor
MEKPEIIUTHO3HBIX 3amura
OTHOILICHUH, WHIMBHUTyaJIbHBIX
MIPUMEHSTh CTaHIAPThI IIPOCKTOB
AHTUKOPPYIIIUOHHOTO KontponbHas
IIOBEJICHUS paboTa
Bremonuenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. ConeiictBoBate | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COXPAHEHUIO P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYcrHblil onpoc
OKpY>Karolleu cpebl, P 3, Temsnt 3.1, 3.2, 3.3. TI-0/c, 3.4 MaremaTuueckui
pecypcocOepeKeHHIo, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 II-o/c, JHUKTAHT
MIPUMEHSITh 3HAHUSI 00 4.8,4.9,4.10 NunuBuayanbHast
W3MCHEHHUH KIINMAaTa, P 5, Temnr 5.1, 5.2 I1-o/c CaMOCTOSITCIbHAS
MIPUHLUIIBI P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, paboTta
OEpEKITUBOTO 6.8, 6.9, 6.10, IT-o/c, 6.11 [IpencraBnenue
IIPOU3BOJCTBA, P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-o/c, pe3yJIbTaTOB
s pexTuBHO 78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPaAKTHYECKUX
JIENCTBOBATH B IT-o/c, 7.17 pabot
YpE3BbIYANHBIX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3anmTa TBOPYECKHUX
CUTYaLUIX P9, Temr1 9.1,9.2,9.3,94,9.5 pabor
P 10, Temmr 10.1, 10.2, 10.3, 10.4 3amuTa
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- VHIUBUYAJIBHBIX
o/c, 11.7 MIPOEKTOB
P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 KonrtponbHas
P 13, Temnr 13.1, 13.2, 13.3 II-o/c, 13.4, 13.5, paborta
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13.6 I1-o/c, 13.7 Brimonnenue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 9K3aMEHAIIMOHHBIX
14.6 3aJaHUN
IIK 1.1. ITpoextuposars | P 1, Temsr 1.3 I1-o/c TectupoBanue
nH(pOpMaIMOHHBIE P 2, Tems! 2.5 I1-o/c VYcerHblit onpoc
pecypchl P 3, Temnr 3.3. T1-o/c Maremaruueckuii
1K 3.1. ITpoextupoBars | P 4, Temsr 4.7 I1-o/c JUKTaHT
CTPYKTYpPBI pa3ieiioB P 5, Temsr 5.2 IT-o/c NupuBunyanbHas
MH(POPMAIIHOHHBIX P 6, Temsr! 6.6 I1-o/c, 6.10 I1-o/c CaMOCTOSTEIIbHAS
PECYPCOB € LENBIO P 7, Temer 7.7 I1-o/c, 7.16 TI-o/c pabora
CO3IAHMS HCKH3a 1 g 213,1 T;MH 8.15112-19[/0 / [IpencraBnenue
. , Temnl 11.6 I1-o/c pe3yabTaToOB
Egﬁggg::e;lgmp@eﬂca P 12, Temsr 12.2 [T-o/c MPAKTUYECKHUX
P 13, Temsr 13.3 IT-o/c, 13.6 IT-o/c pabor
P 14, Temnr 14.5 IT-o/c 3anmTa TBOPYECKHUX
pabor
3amura
WHIMBHUTyaJIbHBIX
MPOEKTOB
Kontponbnas
pabora
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJaHui
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