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PabGouas nmporpamma o6meoOpa3zoBatenbHo aucuumauabel OO/.11 Martemartuka
pa3paboTaHa Ha OCHOBE TpeOoBaHMi  DeaepaibHOr0  rocyIapCTBEHHOIO
0o0pa30BaTeNbHOrO CTaHAAPTa CpPEAHEro oOmiero oOpa3oBaHMsl, YTBEPKIECHHOTO
npukazoM MuHuctepcTBa oOpazoBanust U Hayku P® Ne413 ot 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 MPOrpaMM CPEAHEro Mpo(ecCHOHATBLHOTO
oOpa3zoBaHMsl Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHMs, C Yy4E€TOM TPEOOBAHMIA
(enepanbHBIX TOCYJApPCTBEHHBIX OOpPa30BATEIbHBIX CTAaHAAPTOB M MOJy4aeMoOM
npo¢heccuu Win CHELUATBHOCTU CPETHET0 MPOPECCUOHATBLHOIO 00pa30BaHusl.

Opranusanus-paspadorunk — [lerposzaBoackuit punman [IT'YTIC
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1. O0mas xapakTepucTUKa padouyeil mporpaMMbl 00111e00pa3oBaTeJIbHOM
mucuumianabl OO0/1.11 MaTtemaTuka

1.1. MecTO DMCHUILVIMHBI B CTPYKTYpe OCHOBHO# mNpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI
O6meobpazoBarensHas aucnumuimHa  OOJI.11  Maremarnka —sBIsS€TCS

00s3aTeNIbHONM ~ 4YacThio  00IIe00pa3oBaTeIbHOTO  IUKJIAa  00pa30BaTEIbHOM
nporpammsel CI1O B cootBercTBUr ¢ PI'OC no cnenuansaoctu 09.02.06 CereBoe
¥ CUCTEMHOE aIMUHICTPHPOBAHNE.

1.2. lesan u muaHupyemble pe3yJibTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heapb AuCUUIIHHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUTAHBI
«MaremaTrka» HampaBI€HO Ha JOCTWKEHHUE pPE3yJNbTaTOB €€ HU3yYEHHUs
B cootBeTcTBUM ¢ TpeOoBanusiMu PI'OC COO c¢ yderom mnpodeccuoHaATbHON
HamnpasiaeHHocTd PI'OC CIIO. IlpuopuTeTHBIMH LENSIMUA OOYYEHHS] MATEMATHKE
Ha 6a30BOM YPOBHE SBIAIOTCAL:

- (¢opMupoBaHME UEHTPAJIbHBIX MAaTEMaTHYECKUX NOHATUH (4uCIoO,
BEJIMYMHA, TIeoMeTpuueckas (¢urypa, NEpeMEHHas, BEpPOSTHOCTb, (yHKINA),
00€eCIEeYnBaOIINX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

- oABeAeHUE O0YyYaroIIMXCA Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAIOIIEro MUpa, MOHWUMAaHME MAaTeMaTHKU Kak
yacTu o0UIeil KyJIbTYphl YEJIIOBEUECTBA,

- pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
IIO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIJICHUS, UHTEpPeca K U3YUEHUI0 MAaTEMATHKHU;

- popMupoBaHuEe (PYHKIIMOHATBHON MAaTEMaTUYECKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE ACMEKThl B PEAIbHBIX KU3HEHHBIX CUTYalHSIX U
Opy  W3YYEHUW  JPYruX  AUCHUIUIMH, MPOSBIECHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpoBaTh MX Ha A3bIKE MaTeMAaTUKH M CO3/1aBaThb
MaTE€MaTUYECKHE MOJIEIU, TPUMEHATh OCBOECHHBII MaTeMaTUYECKU anmnapar s
pellleHus NPaKTHUKO-OPMEHTHUPOBAHHBIX  3a7ad, 3adad MNpo¢decCHOHaIbHOU
NEeATEIbHOCTH, NHTEPIPETUPOBATH U OLICHUBATh NOJyYEHHBIE PE3YJIBTATHI.

! denepanbuas 00pasoBaTebHas IPOrpaMMa CpeHEro o0Iero oopasosanus «MaTeMaTuKay, yTBepkKIeHa
nprka3oM MuHucTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.



1.2.2. Ilnanumpyemble pe3yJbTaThbl OCBOCHUS 001e00pa3oBaTeJIbHOM
aacauIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mue xomnereHuuu (nanee — OK) m mpodeccroHaabHble KOMIETEHIIUH

(manee — I1K) ®I'OC CIIO B cOOTHECEHUHU C JTUYHOCTHBIMHU, METANIPEAMETHBIMU U
NpEeIMETHBIMU pe3yJbTaTaMu oOyudeHusi 6a3oBoro ypoBHs (mainee — [1P6) ®I'OC
COO npexacraBiieHbl B Ta0IUIIE:



O01mMe KOMIETEeH A

Ilanupyemblie pe3yabTaTbl 00y4eHUs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

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/
- TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO
¥ caM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HU

MeTaHpeI[MCTHI)IG PE3YIbTATHI JOJIKHBI
OTpaXkaTh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JICUCTBUSMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh

U aKTyaJlu3upoBaTh NpodJeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

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

- ONpeAensiTh LEeIH JAeATeIbHOCTH,
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

3aJaBaThb

[IP61. Bnagenwe wMeTomaMHM J10Ka3aTENbCTB, AJITOPUTMaMHU
pelieHus 3a1a4; yMeHue GopMyIrpoBaTh OMpeACIICHuUs, AaKCHOMBI
U TEOpPEeMBbl, TMPUMEHATh UX, MPOBOAUTH JOKA3aTEIbHbIC
paccykJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

I[IP62. VYmeHue omnepupoBaTh TMOHATHUSAMH: CTCICHb 4YHUCIIA,
norapudmM YUCIIa; YMEHUE BBINOJHATH BBIYHCICHUEC 3HAYCHUU U
npeoOpa3oBaHusl BBIPAKCHUH CO CTEMCHSIMHU W JiorapupMamH,
peoOpa3oBaHus JPOOHO-pALlMOHANIBHBIX BbIPAXKEHMUI;

I1P63. VYmeHnue omnepupoBaTh MOHATUSAMH: pallMOHAJIbHbIE,
UppalMOHAIIbHBIE, [IOKa3aTeNbHBbIE, CTEIICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPHUUYECKHE ypaBHEHHUS
Y HEPaBEHCTBA, X CUCTEMBIL;

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

jgorapupmuueckass (QyHKLIHSA, TPUTOHOMETpUYECKUe (YHKIHUH,
oOpaTHble (YHKIUH; YMEHHE CTPOUTh TIpadUKU H3y4YEHHBIX
GbyHKUIMH, HCMONB30BaTh TpadUKU MPU HM3YYEHHU MPOIECCOB
M 3aBHUCHUMOCTEH, MpH pelIeHWH 3aJad M3 JPYruxX Yy4eOHBIX
NPEeIMETOB M 33/a4 U3 peajbHOM >KU3HU; BbIpaxaTb (hopMyaamu
3aBHCUMOCTH MEXIy BEIUUYUHAMU;

[TP66. YMenue pemaTb TEKCTOBBIE 3a/1aud Pa3HbIX THIIOB (B TOM
YyHClIe Ha MPOLEHTHI, JOJIM M YacTd, Ha JBUXKEHHE, padorty,
CTOMMOCTh TOBapOB M YCIYr, HAJOTH, 3aJaud U3 O00JIacTH
yHOpaBieHUs] JTUYHBIMU M CEMEHHBIMU (DHHAHCAMH); COCTABIIATH
BBIPAXCHUS, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3a/1a4d, MCCIEN0BATh IIOJYYEHHOE pElIeHWE W OLEHUBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

I[TP69. VYwmenue omnepupoBaTh TOHIATHSAMHU: TOYKa, TMpsMas,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPaHHbBIN yroJl, CKPEINBAIOIINECS
IpsiMble, MapaJUICIIBHOCTh W IEPHEHAMKYISIPHOCTh MHPSMBIX U
IJIOCKOCTEM, Yrojl MEXIy NPsIMBIMM, YroJl MEXKIY MpPSIMOU M




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

- BJIaJICTh HaBbIKaMU y‘{€6HO-I/ICCJI€IIOBaT€JIBCKOI>'I

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

K CaMOCTOSATEIbHOMY IOUCKY METOJIOB pEILEHUs
NPAKTUYECKUX 3ajjad, MPUMEHEHUIO DPAa3JIMYHbIX
METOJI0B MO3HAHUS

- BBIABIATH HPUYMHHO-CJIEJICTBEHHBIE  CBS3U
U aKTyaJU3UpOBaTh 3a/lady, BbIABUIATh TUIIOTE3Y
ee  pelleHus, HaxXxoIuTb  apryMeHThl  JJs
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KIEHUI, 3a1aBaTh
napaMeTpbl U KPUTEPUU PELICHUS;

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

JIOCTOBEPHOCTb, ~ NPOTHO3UPOBATh  H3MEHEHUE
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 MHTETPUpPOBaTh 3HAHUS U3 DPa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIABUIATb  HOBBIE  WUJEH,
OpPUTHHAJIbHBIE TTOJIXO/IbI U PELICHUS
- CTaBUTh MpPOOJIEMBI M 3aJaud, OMYyCKAIOIIUe
CIOCOOHOCTh ux HCIOJIb30BaHUs
B [I03HABATEIIbHOU U COLMATIbHOW IPAKTUKE
OBnaneHne yHUBEPCAIBHBIMU PETYJIATHBHBIMU
JNEUCTBUSIMM: @) CaMOOpraHu3alus:  JejaTh

npeajiaratb

IUIOCKOCTBIO, YTOJI MEXY IUNIOCKOCTSIMH, PACCTOSIHAE OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHME MCIOJIb30BaTh IIPU pELICHHH 3aaad
U3ydeHHbIE (DAKTBI U TEOPEMBbI TNIAHUMETPHUU; YMEHHUE OIICHUBAThH
pa3mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

I1P610. VYmenue omnepupoBaTh MOHITUSIMH: MHOIOI'PAaHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, MapajuleNenune], MIpu3Ma,
nupamMuia, Gpurypa U NOBEPXHOCTh BpALIEHMs], HMIMHIpP, KOHYC,
map, cdepa, cedeHus (QUIypbl BpaLlEHUs, IUIOCKOCTb,
Kacaromasics cepbl, HWINHAPA, KOHYCA, ILIOLA/lb TIOBEPXHOCTH
HNUpPaMU/Ibl, IPU3MBI, KOHYCA, IWINHAPA, IUIOMAAb chepbl, 00beM
Ky0a, MpsSMOYroJbHOIO MNapajulejenunena, NupamMuibl, IPU3MBbI,
LWINHApPA, KOHYca, 11apa; yMEHHe U300pakaTb MHOTOTPAaHHUKH U
MOBEPXHOCTU BpALIEHUS, UX CEUYEHHUS OT PYKHU, C IOMOIUIbIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE;  yMEHHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

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

[1P612. YMeHMe BBIYUCIATH T€OMETPUUECKHE BEJIUYUHBI (IUIHMHA,
yroj, IUIOMAAb, OOBEM, IUIOLIA/b MOBEPXHOCTH), HCIOIB3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

I1P613. VYmenue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHAS
CUCTeMa KOOpPJIMHAT, KOOPJIWHAThl TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IPOU3BEACHHUE, YrOJd MEXAY BEKTOpaMH,
CyMMa BEKTOpOB, NMPOHU3BEICHHE BEKTOpa HA YHUCIIO; HAXOJIUTh
C TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI OTPE3Ka,
paccTosiHuE MEKIY JBYMs TOUKaMU;

[1P614. Ymenue BBIOMpaTh MNOIXOASIIMA H3YyYCHHBIH METOA
JUId pelleHus 3aJaud, pPAclo3HaBaTh MaTeMaTH4YeCKHe (aKThl
M MaTeMaTU4YeCKHe MOJEeNH B NPUPOIHBIX M OOIIECTBEHHBIX
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OCO3HAaHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh | SABJICHUAX, B  HMCKYCCTBE;, yMEHHE IPHUBOAUTH  IPUMEPHI
OTBETCTBEHHOCTD 34 PELICHUE MAaT€MaTU4eCKUX  OTKPBITMM  POCCUMCKOM M MHMPOBOHI
MaTEMaTHYECKON HAYKU
OK 02 Hcnons3oBarb JIM4HOCTHBIE pEe3yNbTaThl JNOJKHBI OoTpaxaTh B | [IP64.  YMeHue  omepupoBaTb  NOHATHSAMMU: byHkuus,
COBPEMEHHBIE CPELICTBA YaCTH: HEHHOCTH HAyYHOT'O ITO3HAHUSA: HerpepbiBHass ~ (yHKUMSA,  NPOMU3BOJHAs,  IepBOOOpa3Hasd,

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

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH ¥ OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jiasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

MeranpeameTHble pe3ynbTaThl JIOJIKHBI
OTpaXkaTh:
Osnanenue YHUBEPCAIbHBIMHU y4eOHBIMU

M03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJIeTh HaBbIKAaMM MOJY4YeHUs UHPOPMALUU U3
HUCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATH NIOUCK, AHATIN3, CUCTEMATU3ALINIO U
MHTEpIpeTalio UH(POPMALIUK PA3IUYHBIX BHUJIOB
1 GOpM MpeCTABICHHUS;

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

- OILIGHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMallUM, €€ COOTBETCTBHE IPAaBOBBIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BAaTh CpCIACTBA I/IH(I)OpMaLII/IOHHLIX
U KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pPCIICHUN

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

0€30MaCHOCTH, THUTHUEHBI, PECypcocOepexeHHs,

ONPENEICHHBI HMHTErpajg; yMEHUE HaxXOIWUTh IIPOU3BOJHBIE
3JIEMEHTApHbIX (YHKLUH, UCHONb3Yys CIPaBOYHbIC MaTepUaJIbI;
HCCIIE0BATh

B IPOCTEHIIMX CilydasX (YHKUMU HAa MOHOTOHHOCTb, HaXOJUTh
HanOONbIINE ¥ HAUMEHbBIINE 3HA4YCHUS (YHKUIUH; CTPOUTH

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

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 TOBApOB M YCIYI, HAJOTH, 3aa4d U3 00JacTH
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 JAMarpamMM; UCCJIeIOBaTh CTATUCTUYECKHUE JAaHHBIC, B TOM YHCIIE
C HpI/IMeHeHI/IeM rpa(bnqecxnx METOA0B U Z-)HCKTpOHHLIX CpC,Z[CTB;
[1P614. YMenume BbIOMpATh MOAXOAMINNA HW3YYCHHBIA METOJ
JUIA peIIeHUs 3aJaud, pacro3HaBaTh MaTeMaTH4YecKhe (HaKThl
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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 TPUBOIUTH IPHUMEPHI
- BJIANICTb HABRIKAMH DACHOSHABAHWA W 3AlWTBL | \arenaTyyecknx — OTKPBITME — POCCHHCKOH M MHpOBOIL
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:
- ¢(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS,
TUYECKOTO ITOBEJCHUS;

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

- OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJUTEISAM
U (WIM) IpYruM 4WIEHaM CEMbH, CO3JIaHUIO CEMbU
Ha OCHOBE OCO3HAHHOIO IIPUHATHS LIEHHOCTEH
CEMEWHOMN KU3HU B COOTBETCTBUM C TPATULUAMU
HaponoB Poccuu;
MeranpenmeTHble
OTpaXkaTh:
OBnazneHne yHUBEPCAIBHBIMU PETYJIATHBHBIMU
JNEUCTBUSAMMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIIBHO OCYILIECTBIIATH
II03HABATENIbHYIO JESATENBHOCTD, BBISBIIATH
pOoOJIEMBI, CTaBUTH " (dhopMynupoBath
COOCTBEHHBIE  3aJaud B  00pa3oBaTeIbHOMH
NEeSTeIbHOCTH M JKU3HEHHBIX  CUTYalUsX;
CaMOCTOSITEJIbHO ~ COCTaBIATh IIJIAH  PELICHUS
IpoOJeMbl € 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 MIOHATUAMU: byHKIHS,
HenmpepbpiBHAass ~ (QyHKIMs,  [POU3BOJHAs,  IepBooOpa3Has,

OTpeeNIeHHbI HHTErpan;, yMEHHE HaxXOIUTh MPOU3BOJIHBIC
AIIEMEHTApHbIX (DYHKIUH, MCIONB3yS CHPABOYHBIC MaTEpPUAIIBI;
MCCJIEIOBATh B MPOCTEHIINX CiydasiX QYHKIIUU HA MOHOTOHHOCTb,
HAaXOJUTh HAWOONbIIME KW HAUMEHbIINE 3HAYCHUS (YHKIUI;
CTpPOUTh TpaUKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armapaTa
MaTEMaTHYECKOT O aHaJIN3a; IIPUMEHSTD IIPOU3BOJHYIO
IpU pEIIEHHH 3aJa4 Ha JBW)KCHME; peIlaTh IPAKTHKO-
OpUEHTHPOBAaHHbIE 3aJaud Ha HaAWOOJIbIIME W HaUMEHbIIUE
3HAYEHMS, HA HAXO0XIEHNE IIyTH, CKOPOCTH U YCKOPEHUS

ITP65. VYmeHue omnepupoBaTh HOHATHSAMU:  pallMOHaJIbHAs
byHKLus, TOKa3aTeabHas (YHKLHUSA, CTelneHHas (yHKIMA,
jgorapupmuueckass (QyHKLIHSA, TpPUTOHOMETpUYecKue (QyHKINH,
oOpatHble (YHKIMH; YMEHHE CTPOUTh TpaUKU H3YyYEHHBIX
¢byHKUIMH, MCMONB30BaTh TpapUKU TMPH H3YYEHUH IPOLIECCOB
U 3aBUCHUMOCTEH, MpH pelIeHUH 3aJady M3 JPYTux Yy4eOHbBIX
NpPeIMETOB M 33/a4 U3 peajbHOM KU3HU; BbIpaxaTb (GopMynamu
3aBHCHUMOCTH MEKIy BETUUUHAMU;

[TP66. YMenue pemaTb TEKCTOBBIE 3a/1a4ul Pa3HbIX THIIOB (B TOM
quciae Ha MPOLEHTHI, JOIM M YacTH, Ha JBIDKEHHe, palory,
CTOMMOCTh TOBapOB M YCIYr, HaJOTH, 3aJaud U3 00JIacTH
yIpaBJIE€HUS JTUYHBIMA M CEMEWHBIMU (PMHAHCAMM); COCTABIATH
BBIPAXCHUS, ypaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJauM, UCCIENOBaTh IOJIYYEHHOE PELIEHUE U OLEHUBATh
MPaBIONOI00HOCTh PE3YIIbTATOB;

[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 OLIGHWBATh PUCKHM U CBOEBPEMEHHO
IIPUHUMATD PELIECHUS 10 UX CHUKECHHUIO;

B) SMOLMOHAJIbHBIN UHTEIJIEKT, IPEAIO0Jaraomui
C(OPMHUPOBAHHOCTH:!

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

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

3HAueHus, pa3Max, JAUCIIEpPCHsl, CTAaHIApPTHOE OTKJIOHEHHE
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 larpaMM; MCCII€0BaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIIE
C IPUMEHEHUEM IrpapMuecKUX METOJI0B U IEKTPOHHBIX CPE/CTB;
[TP68. VYmeHue omnepupoBaTh MOHITHUSAMU: CIyYalHBIM OIBIT
U cly4yailHoe cOObITHE, BEPOSTHOCTb CIY4aHOro COOBITHUS;
YMEHHE  BBIUMCIATH  BEPOSATHOCTb  C  HCIOJB30BAHUEM
rpadU4ecKux METOOB; NPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYIIBI
OpU pPELIEHUM 3aJa4; OLICHMBATb BEPOATHOCTH pPEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YallHbIMHM BEJIUYMHAMHU; YMEHHE
NPUBOAUTH MPUMEPHl NPOSIBIEHUS 3aKOHA OOJBIIMX YHCENT B
IIPUPOIHBIX

Y OOILIECTBEHHBIX SIBICHUSX;

[1PG14. VYmeHue BBHIOMpATh NOIXOIAMIMH HW3YYEHHBIM MeETOJ

€ro NpU  OCYNIECTBICHUH  KOMMYHHMKAILMM, | A9 PEUICHWA 3aJa4d, PAaclo3HaBaTh MATEMAaTHYECKHE (DaKThI
CHOCO6HOCTBKCO‘-IyBCTBI/II-O U COIICPECIKUBAHMUIO, U MATCMAaTU4YCCKUC MOACIW B MPUPOJHBIX H 00IIIeCTBEHHBIX
- COLMANBHBIX  HABBIKOB, BKJIIOUArOmux | ABJACHHMAX, B  HCKYCCTBE, YMEHHE MPUBOJUTH  NPUMEPHI
CIOCOGHOCTh  BHICTPAMBATh ~ OTHONICHWsS ¢ | MATEMATHYECKMX  OTKPBITMH  POCCHHCKOH M MHPOBOH
JAPYTHMH  JIIOABMH, 3a00THTHCA, NpOsABIAT, | MATCMATHHCCKON HAyKH
MHTEpEC U pa3pemaTh KOH(IUKTHI

OK 04 D¢ dexTuBHO JIn4HOCTHBIE pPE3yNbTAaTBl JNOJDKHBI oTpaxare B | [IP61. Brnagenme wmeTomamm 10Ka3aTeNbCTB, aJITOpPUTMaMHU

B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

YaCTH: HCHHOCTHU HAYYHOI'O IMTO3HAHUA: OCO3HAHUC
OEHHOCTH Hﬂy‘IHOfI JACATCIIbBHOCTH, T'OTOBHOCTH
OCYIICCTBIIATH MMPOCKTHYIO U UCCIICA0BATCIIECKYIO
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, TMPHUMEHSATh WX, MPOBOIUTH JOKa3aTeIbHbIC
paccyXIeHUs B X0/1€ PELICHUs 3a1ay;

[1PG7. YMenue ONEePUPOBATH MTOHATUSIMU:
apupmeTHyeckoe, MeJIuaHa, HauOoIblllee M  HauMEHbIIee
3HAYeHHUs, pa3Max, AUCIEepPCHs, CTAaHJApTHOE OTKJIOHEHHE
YHUCIOBOTO HAbOpa; yMEHUE W3BJIEKATh, MHTEPIPETUPOBATDH
nH(popMaIroo, MPEACTABICHHYI0O B Ta0nWIlaXx, Ha Juarpammax,
rpaduKax, OTPaXAIONIYI0 CBOWCTBAa pEaJbHBIX MPOIECCOB

cpenHee
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- TIOHMMaTb W HCIOJIb30BaTh IIPEUMYILECTBA
KOMAaHIHOW ¥ MHIAMBHYaTbHOIN paboThI;

- NPUHUMATh LEJIU COBMECTHOM HEATEIbHOCTH,
OpPraHHU30BBIBATH U KOOPAUHUPOBATh JEHCTBUS 10
€¢ JOCTMKCHMIO: COCTABJIATH IUIAH JIEHUCTBUH,
pacnpenensarb  pojid € y4ETOM  MHEHHM
Y4aCTHUKOB OOCYKJaTh pe3yJIbTaThl COBMECTHOM
paboTsr;

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

- OCYILIECTBIIATH ITO3UTUBHOE CTPATETHYECKOE
IIOBEJICHNUE B PA3JIMYHBIX CHUTYalHUsX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBbITh
MHULMATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYJISATUBHBIMU
JNEUCTBUAMM:

U SIBJIICHUH; MpPEACTaBIATh HMHGOPMALMIO C IOMOIIBIO TaOIHIL
U larpaMM; MCCI€A0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM YHCIIE
C IPUMEHEHUEM I'pauueCKUX METOJIOB U 3JICKTPOHHBIX CPE/CTB;
[1P68. VYmenue omnepupoBaTh MNOHITHSIMHU: CIyYallHBIM OMBIT
U cllydailHoe COObITHE, BEPOSTHOCTb CIy4alHOro COOBITHS,
YMEHHME  BBIUMCISATH  BEPOATHOCTb  C  HCIOJIb30BaHUEM
rpagMuecKux METOAOB; IMPUMEHATh (OPMYNIbl CIOXKEHUSA MU
YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYIIBI
IpU pPELIEHUU 3a1ady; OLCHMBATb BEPOSATHOCTH PEAIBHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4YailHBIMU BEIMYMHAMU; YMEHUE
IOPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJbIIMX YHCEN B
IPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUIX;

[1P614. VYMeHue BbIOMpATh NOIXOIAMIMNA HM3YUYEHHBIM METOJ
JUId pelleHusl 3aJaud, pPaclo3HaBaTh MaTeMaTH4yecKue (QaKThl
U MaTeMaTU4yecKue MOJEIW B MPHUPOJIHBIX U OOILECTBEHHBIX

T') IPUHATHE Ce0s U JPYTUX JIIOJICH: SBJIEHUAX, B MCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPHI

- [OPWUHMMAaTb MOTHBBI W aAPTyMEHTBI JPYIHX | MAaTEMaTU4YECKHAX OTKPBITUI POCCHUICKOI u MHPOBOM

JIIOACH ITPU aHAIU3€C PE3YJIbTATOB ACATCIIBHOCTH, MaTeMaTU4YeCKoOu HayKH

- MPU3HABATh CBOE IIPABO U IPABO APYTUX JIKOJAEH

Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TIOHUMAaTh MHP

C MO3UIIMY JIPYTOTO YEIIOBEKA
OK 05 OcymiecTBasTh JIM4HOCTHBIE pE3ylbTaThl JOJDKHBI oTpaxkarth | [IP61. Brnagenume MeromamMu A0Ka3aTeNbCTB, alTOPUTMAaMHU
YCTHYIO U TUCbMEHHYIO B YaCTH: 3CTCTUUECCKOTO BOCIIUTAHMSA pemieHus 3a/1a4; yMeHue (opMyTHpPOBATh ONPECICHHS, aKCHOMBI
KOMMYHUKAIMIO Ha - OJCTETHMYECKOE OTHOLICHUWE K MUpPY, BKJIKOYas | U TEOPEMBI, IPUMEHATh UX, MPOBOJUTH JOKa3aTEIbHbIC

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

ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIOPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHHH;

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

pacCyXJIeHUsI B XOJI€ pEIIeHUs 3a/1a4;

[TPG6. YMeHue pemath TEKCTOBBIE 33/1a4M Pa3HBIX TUIIOB (B TOM
YUCJIe Ha TMPOIEHTHI, JOJM W YacTH, Ha JIBHXKEHHE, padoTy,
CTOMMOCTh TOBAapOB M YCIYI, HAJIOTH, 3aJa4dl M3 O0JacTh
yIOpaBieHUs! JTUYHBIMU U CEMEHHBIMU (DUHAHCAMH); COCTABIIATH
BBIPAKEHMUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3a/la4d, MCCIEN0BATh TIOJIYYEHHOE pENIeHWe W OLEHUBATh
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- yOeXJIEHHOCTh B 3HAUYMMOCTH [UIsl JIMYHOCTHU
u oOmecTBa OTEUYECTBEHHOTO U MHUPOBOIO
UCKYCCTBa, STHHUYECKUX KYJIbTYpPHBIX Tpaaullui
Y HapOJIHOTO TBOPUYECTBA

MeranpeameTHble pe3ysbTaThl JIOJKHBI
OTpaXKaTh:

OBnanenune YHUBEPCAJIbHBIMU
KOMMYHHKAaTHBHBIMUA I[GﬁCTBPISIMI/IZ

a) oOLIeHHe: - OCYIIECTBIATh KOMMYHUKAIUU
BO BceX cepax KHU3HU;

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

KOH(MJIMKTHBIX CUTYallMi U cMAr4aTh KOH(QIUKTHI,

IIPaBONO00HOCT PE3YJIbTATOB;

[1P68. VYmenue omnepupoBaTh MNOHSITHSIMHU: CIIyYallHBIM OIBIT
U cllyyailHoe COObITHE, BEPOSTHOCTb CIy4alHOro COOBITHS,
YMEHUE  BBIYUCIATH  BEPOSITHOCTb  C  HCIOJb30BAaHUEM
rpagMuecKux METOAOB; IMPUMEHATh (OPMYNbl CIOXKEHUSA MU
YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHl U (POPMYIIBI
OpU peIIeHUM 3a/a4; OLEHUBATb BEPOSITHOCTU peaJbHbBIX
COOBITHI; 3HAKOMCTBO CO CJIy4YailHBIMU BEJIMYMHAMU; YMEHUE
IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMeHue BbIOMpaTh MOAXOASIIMN U3YYEHHBIH METOM AJIs
pelieHust  3ajayM, paclo3HaBaThb MaTeMaTU4yeckue  (HaKThl
M MaTeMaTU4YeCKHe MOJENH B TPUPOIHBIX M OOIIECTBEHHBIX

- pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOUKY | SBJIEHUSX, B MCKYCCTBE; YyMEHHME MPUBOIUTH IPHUMEPHI
3pEHUS C UCIOJIB30BAHUEM SA3BIKOBBIX CPEICTB MAaT€MaTHYeCKUX  OTKPBITMM  POCCHUMCKOM M MHPOBOHI
MaTEMaTHYECKON HAYKU
OK 06. IlposiBnATh JInyHOCTHBIE pe3yNbTaThl JOJDKHBI oTpaxkarb | [IP61. Brnagenme wmeTomamu 10Ka3aTENbCTB, aJITOPUTMAMH
IpaXIaHCKO- B YaCTHU: peleHus 3a1a4; yMeHue (popMyIupoBaTh ONpPEaeIIEHUs], aKCHOMBI
MAaTPUOTHYECKYIO MO3UIUIO, | -  TPa)XJaHCKOTO  BOCIMUTAHUSA:  TPUHATHE | U  TEOPEMBbl, 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)KHAITHOHAIBHBIX 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 JIOJDKHEI
OTpaXKaTh: Osnagenue YHUBEPCAIbHBIMU
pEeryJISITABHBIMU JICCTBUSAMU:
B) SMOIIMOHAJIbHBIA MHTEJUIEKT, MPEIOoIaraoni

quciae Ha MPOLEHTHI, JOJM M YacTH, Ha JBIKEHHe, palory,
CTOMMOCTh TOBAapOB M YCIyI, HAJIOTH, 3aJadyd H3 o01acTu
yIpaBJI€HUS! JTUYHBIMA M CEeMEWHBIMU (PMHAHCAMM); COCTABIATH
BBIPAXEHUSI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHIO
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; yMEHUE W3BJIEKATh, HHTEPIPETUPOBATH

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,  BKJIIOYAIOIIEH
CTpeMJICHHE K JOCTH)KCHHMIO LM U YCIexy,
OIITUMU3M, WHUILIUATUBHOCTD, yMEHUe

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

rpadukax, OTPaKaIOLIyI0 CBOWCTBA pealbHBIX MPOILIECCOB
W SBJICHW, MPEACTABIATh HHPOPMAIUIO C IMOMOIIBI0 TaOJHIT
U AMarpamMM; UCCJeI0BaTh CTATUCTUYECKHE JAaHHBIE, B TOM YHUCIE
C IPUMEHEHHUEM TpapUIECKIX METOJIOB U AIEKTPOHHBIX CPE/ICTB;
ITP68. YmeHue omnepupoBaTh NOHITHAMHU: CIYYalHBIA OIBIT
U CIydailHOE€ COOBITHE, BEPOSTHOCTb CIIyYalHOTO COOBITHS;
YMEHUE  BBIUMCIATH  BEPOSATHOCTH  C  HCIOJIb30BAHHEM
rpaUYecKuX METOJOB; MPHUMEHITh (OPMYNBI CIIOKCHUS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (OPMYJIbI
MpU pElIEHWH 3aJa4; OLICHUBATh BEPOATHOCTU PEATbHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YailHBIMU BEJIIMYMHAMH; 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 MaTeMaTU4YeCKHUe MOJENU B TPUPOTHBIX M OOIIECTBEHHBIX

€ro NpU  OCYIIECTBIEHUHM KOMMYHHUKAllUH, | SIBJICHUAX, B MCKYCCTBE;, YMEHHE MPUBOAUTH MPUMEPHI
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO; MaTEMaTUYECKUX  OTKPBITUM  POCCUMCKOM W MHPOBOU
- COUMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX | MaTeMaTHYE€CKON HayKH
CIOCOOHOCTh BBICTPauBaTh OTHOULIECHHUS
C JIpYTMMH 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 YaCTH: SKOJIOTMYECKOI0 BOCIIUTAHHUS:
- AKTMBHOE HEINpUSATHE JIECUCTBUH, MPUHOCSIINX
BpEJl OKPYXKaIOLLEH Cpee;

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

- pacmmipeHuc OIIbITa JACATCIIBHOCTHU
9KOJIOTHYECKOMH HaITPaBJICHHOCTH;
MeTaHpellMeTHbIe PE3YJIbTAThI JOJIDKHBI

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

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

I1P64. YMeHue  omnepupoBaTh  MOHATUAMHU:  (DYHKIUS,
HenpepbiBHas ~ (QyHKIOMs,  OPOM3BOJHAs,  IEepBOOOpasHasd,

ONpeeNeHHbI HWHTErpaJl; yMEHHE HaxOIuTh MPOU3BOJHbIE
JJIEMEHTapHbIX (DYHKUUN, MCIONb3ysd CHPAaBOYHBbIE MaTEepUAbI;
HCCIIEI0BATh B MPOCTEHUIINX CaydasiX QyHKIUN HA MOHOTOHHOCTb,
HaXOIUTh HAWOOJbIINE W HAUMEHBIIHE 3HAYCHUS (YHKIIH;
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OTpaXkaTh: OgnageHue YHUBEPCATbHBIMHU
y4eOHBIMU TTO3HABATEIILHBIMU JICHCTBUSMMU:

0) 6a30BbBIC UCCIICIOBATEIIbCKUE 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 KU3HEACSITEIbHOCTH;
OBnanenue YHUBEpCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBUSIMHU:

0) COBMeCTHasl IeITEIIbHOCTh:

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

OByaneHne YHUBEPCAIBHBIMH PETYJISTUBHBIMU
JIEHCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaTh OILIEHKY HOBBIM CHUTYallusM, BHOCHUTh
KOPPEeKTHBBI B JICATCIIBHOCTh,  OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIENISM

CTPOUTH TpapUKd MHOTOUICHOB C HCIIOJIB30BAaHHEM amrmapara
MAaTeMaTHYECKOr0 aHajau3a; IPUMEHATH IPOU3BOAHYIO IIPU
pelleHnn  3ajad4  Ha  JBIDKEHHWE;  pelarbh  IPAKTHKO-
OPUEHTUPOBAaHHbIC 3aJjaud Ha HaAuOOJbIIME W HAaUMEHbIIHNE
3HAYEHUS, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHUS

I1P65. VYmenue omnepupoBaTh TMOHATHAMH: palMOHAIbHAS
GbyHKIMsA, TOKa3aTenbHass (QYHKLIWS, CTEeNeHHas (yHKIHS,
norapudmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (YHKIIUH,
oOpaTHble (YHKLIMH; YMEHUE CTPOUTh TpadUKU H3Yy4YEHHBIX
(GyHKUMH, HCIONB30BaTh IpadUKd NpPU HM3YYEHUH IPOLIECCOB
U 3aBUCUMOCTEH, INpH pELICHUM 3a7ady M3 JPYIux Y4eOHbIX
NPEIMETOB M 33/1a4 M3 PEATbHON JKU3HU; BBIpaXXaTh (HopMyIaMu
3aBUCUMOCTH MEXIY BEIINYNHAMU;

[1PG6. YMeHue pemath TEKCTOBbIE 33/1a4d Pa3HbIX TUIIOB (B TOM
qyciae Ha IPOLEHTHI, JIOJM U YacTH, Ha JBI)KEHHUe, palory,
CTOMMOCTh TOBapOB M YCJIYI, HaJOTH, 3aJaud U3 O0JIaCTH
yIpaBJIEHUs] JUYHBIMU U CeMEWHBIMU (PUHAHCAMM); COCTaBIIAThH
BBIPa)KCHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBUIO
3a/1a4d, HCCIEAOBaTh IIOJIy4EHHOE pEIIEHWEe W  OLECHHUBATh
MIPaBA0I0I00HOCTh PE3YIbTATOB;

[1PG14. YMenue BbIOMpATh MOAXOASIINN U3YYSHHBIH METOM s
pelieHus  3ajaud, paclo3HaBaTb MaTeMaTH4eckue (HaKThl
U MaTreMaTU4YecKHe MOJENU B MPUPOJHBIX U OOIIECTBEHHBIX
SBJIEHUSIX, B HCKYCCTBE; yMEHHE NPHUBOJUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITMM  POCCHUMCKOM W MHPOBOHI
MaTE€MaTHYECKOW HAYKH

[IK 1.2 TloanepxuBarh
paboTocrnocoOHOCTh
anmapaTHO-IPOTPAMMHBIX
CPEACTB YCTPOWCTB
MH(POKOMMYHUKAITMOHHBIX
CUCTEM

[IK 1.6 OcyiiecTBasTh
WHBEHTapHU3aI1I0

- omnpeaciiaTb HeIn  ACATCIBHOCTH, 3aJaBaTb
napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUSA

- CITOCOOHOCTH M T'OTOBHOCTH K CaMOCTOATCIIBHOMY
MOUCKY MCTOHNOB pPCHICHHUA IPAKTHYCCKUX 3aaay,
MMPUMEHCHUIO PA3JIMYHBIX METOA0B ITO3HAHMA,

- AHaJIM3UpOBaTh IIOJIYYCHHBIC B XOJAC PCUHICHUA
3aaa4n peE3YabTaThbl, KPUTHYCCKU OLCHUBATh HX
AOCTOBCPHOCTb, MNPOTHO3UPOBATL HU3MCHCHUC B

[1P64.  Ymenue  omepupoBaTb  HOHATHAMH:  (YHKLHS,
HenpepbiBHas ~ (QyHKIMsS,  OPOM3BOJHAs,  IEepBOOOpasHasdi,
ONpENEICHHBI HMHTETrpal; YMEHHE HaXOAUThb IPOU3BOIHBIC
JJIEeMEHTapHbIX (DYHKUUN, MCIONB3Yysd CHpPaBOYHBIE MaTepUAJIbI;
HCCIIEIOBAaTh B MPOCTEUIINX CaydasX QyHKIUU HAa MOHOTOHHOCTb,
HaXOAWTh HAWOONbIIME M HAUMEHbIIWE 3HA4YCHUS (QYHKIHIA;
CTPOUTH TpapUKHd MHOTOYICHOB C HCIIOJIIb30BAaHHEM ammapara
MaT€MaTHYECKOr0 aHajau3a; IPUMEHATH IPOU3BOAHYIO IIPU
pElICHNH  3aJa4  Ha  JBIDKCHHWE,  peIaTh  IPAKTHKO-

14




TEXHUYECKUX CPEICTB
CeTeBO HHPPACTPYKTYPHI,
KOHTPOJIb 000PYAOBaHUS
1ocJje MPOBEACHHOTO
peMoHTa

I1K 2.3 OcyuecTBisith cOop
JaHHBIX JUJIS aHATTU3a
WCIIOJIb30BAHUS U
(GYHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHIUYIECKHX
CPEICTB KOMIbIOTEPHBIX
ceren

1K 4.2 BrInoiaHaTs BBOI U
00paboTKy nH(pOpMaIuu Ha
ANEKTPOHHO-
BBIYHCITUTEILHBIX MAIIMHAX

HOBBIX YCJIOBUSIX;
- JlenaTb OCO3HaHHBIM BBIOOp, ApryMEHTHPOBATH
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE.

OPHEHTUPOBAHHBIC 3aJaud Ha HAWOONbIINE W HAaUMEHbIIHNE
3HAYCHHUs1, HA HAXOXKJCHHUE IIYTH, CKOPOCTU M YCKOPEHHS

[IP65. VYwmenue onepupoBaTh TMOHATUSMH: pallHOHAIBHAS
GbyHKIMSA, TMOKa3arenabHas (YHKIOMS, CTEeneHHas (QYHKIHS,
norapudmuueckas (GyHKUMS, TPUTOHOMETpUUYECKHUE (DYHKLIHUU,
oOpatHble (YHKIMH; yMEHHE CTPOUTHh TpadUKU H3YUYECHHBIX
(GyHKIMH, HCMONB30BaTh TpadUKd TPU HM3YYCHHU IIPOIIECCOB
¥ 3aBUCHMOCTEH, IMPH pPEIICHWH 3a7ad M3 JPYIuX Y4eOHBIX
IpeIMETOB U 3ajlad U3 peajbHOW >KU3HU; BBIpaXKaTh (popmynamu
3aBUCHUMOCTH MEXIy BETUUMHAMU;

[TPG6. YMeHnue pemiaTb TEKCTOBBIE 33/1a4U Pa3HBIX TUIIOB (B TOM
Yrcie Ha MPOLEHTHI, JOJM W YacTH, Ha JBW)KEHHUE, padoTy,
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, JUCHEepCHUsi, CTaHIApPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE W3BJIEKAaTh, MHTEPIPETUPOBATDH
uH(pOpMaIMIO, TPEACTABIEHHYI0 B TalOnHMIlaX, Ha JUarpaMmax,
rpaduKax, OTPaXaloIlyl0 CBOWCTBA peajbHBIX MPOIECCOB
W SIBIICHUH, TMPEICTAaBIATh WH(POPMAIHMIO C TOMOIIBIO TaOIHII
W TMarpaMM; MCCIIEI0BATh CTATUCTUYECKHE TaHHBIE, B TOM YHCIIE
C MPUMEHEHNEM IpadUIeCKUX METOJIOB U DJIESKTPOHHBIX CPECTB.
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2. CTpyKTypa M colepxkaHue 001meo0pa3oBaTeJbHOM IUCHUIIINHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI TN 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 3k3aMeHa (2 cemecTp) 6
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

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

HaumeHoBaHue pa3jiesioB u O0bem | Dopmupyembie
Tem OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M IPAKTHYECKHE 3AHATHS, CAMOCTOSATEIbHAS 4acoB | KOMIETeHIMH
paboTa o0y4aommxcs
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 CIIELUAIIBHOCTU. | MaTeMaTuKe B TNPO(ECCHOHANIBHOW M B TIOBCEIHEBHOW JESATEIBHOCTH. MHOXECTBO, OK 07,
MHOKeCTBa U JIOTHKA orepandi HajJ MHOXECTBAMH, Juarpammbl Diinepa-Benna. Vcmoiap30BaHHEe TEOPETHKO- IIK 1.2,
MHOXECTBEHHOI'O ammapaTa Jjsl OINHCaHWs peaibHbIX MPOIECCOB M SBICHUH B IIK 1.6,.
npodeCCHOHATILHOMN IeATENFHOCTH, TPH PEIICHNUH 33/1a4 U3 IPYTUX JUCIUTUIAH IIK 2.3,
Tema 1.2 Yucina u Borunciienus. | Comep:kanue y4eGHOro MaTepualia 2 1K 4.2.
Hatypanbusle u nemnbie uncna. [Ipu3Haku AeTMMOCTH HeNbIX Yrcen. ParmonanbHblie Yrcha.
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE TPOOH.
Apudmerndeckue ornepanuyd ¢ PaudOHAIBHBIMH YHUCIAMH, MPEOOpa30BaHUs YHCIOBBIX
BelpakeHUil. JlelicTBUTeNnbHbIE uncia. PanuvoHambHble W HMPpPALUMOHANbHBIE YHCTIA.
Apudmerndeckre onepanum ¢ AeUCTBUTENbHBIMHU YrcIamMu. [IpuOimkEHHbIC BEIYUCICHIS,
IpaBUJIa OKPYTJICHHUs, IPUKUIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Tema 1.3. I'eomerpus Ha IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE 2
TUTOCKOCTH Bunpr miockux ¢uryp u mx muomanb. [IpakTHKO-OpHEHTHPOBAHHBIE 3a/laud B Kypce
reOMEeTPHUH Ha TIOCKOCTH
IIpakTHyecKue 3aHATHSA 2
[TpakTueckoe 3ansaTue Ne |
Penrenne npakTHKO-OPHEHTUPOBAHHBIX 3371ad B Kypce T€OMETPHH Ha TIOCKOCTH
Tema 1.4 IIpouenTHbIE Copepxanue yueOHOIro MaTepuaJia 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-IMHEWHBIC YPABHEHHS 1 HEPABCHCTBA
IIpakTHYecKHe 3aHATHS 2

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

Conep:kanue y4eOHOT0 MaTepHuaJia

CriocoObl penieHuss cucTeM JIMHEHHBIX ypaBHeHWi. llonstus: marpuma 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.,
Tewma 2.1. OCHOBHBIEC IOHATHS Coaep:xanue yueOHOIr0o MaTepHaJia 4 OK 04., OK 07.,
crepeomerpun. Pacionoxenue | [Ipenmer crepeomerpuu. OCHOBHBIE NOHATHA (TOYKA, IPsSMasi, INIOCKOCTh, IIPOCTPAHCTBO). IIK 1.2,
IPSIMBIX M IJIOCKOCTEN OCHOBHBIE aKCHOMEI CTepeoMeTpuu. Ilepecekaromuecs, napauieabHble 1 IIK 1.6,.
CKpemuBaromuecs npsimbie. [Ipu3Hak 1 cBOWCTBO CKpelUBAIOMIUXCs MPsIMbIX. OCHOBHBIE 1K 2.3,
POCTPAHCTBEHHBIE (PUTYPHI. IIK 4.2.
Tema 2.2. I1apamienbHOCTh Coaep:xxanue yueOHOro MaTepHaJia 4
NPAMBIX, IPAMOM Y IJIOCKOCTH, | [TapamensHble npsiMas u iockocTsb. Onpenenenue. [pusnak. CBoiicTsa (¢
IUIOCKOCTEH nokazatenbcTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipuznak. CoiicTsa (C
J0Ka3aTenbcTBOM). TeTpasap u ero aneMeHThl. [lapamienenunen 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, | [lepnieHauKyssipHbIe ipsiMble. [lapaniensHbie mpsiMble, MEPIEHINKYISIPHBIE K TUIOCKOCTH.
IUIOCKOCTEH [Tpu3Hak neprneHANKYIIpHOCTH MPsIMOI U TutockocTH. JlokaszarenbcTBo. [lepnenankynsp
U HakJIoHHAas. [leprieHauKyIsipHbIe TUIOCKOCTH. [IpHU3HAK MepreHAnKyIIPHOCTH
mockocteil. JlokazarenbcTBo. PaccTosiHMSI B TPOCTPAHCTBE
Tema 2.4. Teopema o Tpex Conep:xanue yueOHOTro MaTepuaJia 4
HepreHInKyIspax Teopema o Tpex nepneHAUKYIsIpax. JJokazarenbcTBo. YTos MeXay NpsSIMOI U IMIIOCKOCTHIO.
Yron Mexay mIoCKOCTIMHI
Tema 2.5.1TapannensHele, IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
NepIEHIUKYIISPHbIE, Axcnomsl crepeomeTpui. [lepneHuKyasspHOCTb IPSAMOM U TIOCKOCTH, NapaIeIbHOCTh
CKpEIIMBAOIIKECS IPSIMbIe JIBYX MPSIMBIX, TEPIECHINKYISPHBIX TUIOCKOCTH, MIEPIICHANKYISIPHOCTD IIIOCKOCTEH
IIpakTHYecKHe 3aHATHS 4
[TpakTtuueckoe 3anstue 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 TUIOCKOCTEN. CKpeIMBarouecs mpsiMble.
Kontposbnas pabora No 2

Pa3nen 3. KoopauHarsl 4 BEKTOPBI 16 OK 02., OK 03.,
Tema 3.1 JlexapToBel Coaep:xxanue yue0HOro MaTepuaJia 4 OK 04., OK 07.,
KOOpJMHATHI B IPOCTPAHCTBE. JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. [IpocTeiiye 3aqaun B KoopAuHaTax. IIK 1.2,
Paccrosinue mexay AByMs Paccrosinue Mexy AByMsl TOUKaMM, KOOPIAMHATHI CEPEIUHBI OTPE3Ka 1K 1.6,.
ToukaMu. KoopanHaThl IIK 2.3,
CepeIMHbI OTpE3Ka [IK 4.2.
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. ymciio. Komnnanapuelie BekTopsl. CKkaisipHOE IPOU3BEIEHUE BEKTOPOB. Pasnoxenue
CkansipHoe pou3BeieHNne BEKTOpa 10 TPEM HEKOMILJIaHAPHBIM BeKTOpaM. KoopauHaTel BEKTOpa, CKalsipHOE
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- IIpodeccnoHaIBLHO-0PHEHTHPOBAHHOE 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

BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha unciio. KoMruianapHbie BEKTOPBI.

CkansipHOE TPOU3BEIEHNE BEKTOPOB. Pa3noxkeHne BEKTopa Mo TPeEM HEKOMILIaHAPHBIM

BekTopaM. [Ipocreiimne 3axaun B koopauHatax. KoopInHaTHI BEKTOpa, pacCTOSIHUE

MEXy TOUKaMH, KOOPJUHATBI CEPEUHBI OTPE3Ka, CKAIIPHOE IPOU3BEIEHUE BEKTOPOB B

KOOpJIMHATAX, YTOJI MEXKIy BEKTOPAMHU, YTOJI MEXKAY MPSIMOM U MIOCKOCTHIO, YTOJI MEXY

iockocTsiMu. KonTponpHast pabota 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 KOTaHI'€HCa. 3HaKU CHHYCA, KOCUHYCAa, TAHI€HCA U KOTAHI'€HCa 110
YETBEPTSAM. 3aBUCUMOCTh MEKY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJTHOTO
Y TOT'O XK€ yria

Tema 4.2 OcHOBHBIE
TPUTOHOMETPUUECKHE
TOKJIECTBA.

DopMyIIbl IPUBEACHUS

Conep:kanue y4eOHOT0 MaTepHuaJia

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC YTJIOB Ol U - Q..
dopMyIibl IPUBEICHUS

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 pazHocTb cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC U KOCHHYC JJBOMHOIO
yria. @opMyibl OJI0BUHHOTO yriia. [IpeobpazoBanus CyMMbl TPUTOHOMETPUUYECKUX
(GyHKIMI B IPOU3BEACHHUE U IPOU3BEICHUS B CyMMY. BbIpaskeHne TpUrOHOMETPUYECKUX
GbyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpasoBanus mpocTenmx
TPUTOHOMETPUUECKUX BBIPAKEHUN

Tema 4.4 @yHkuuu, ux
cBoiictBa. CriocoObI 3a1aHus

byHKIII

Coaep:xanue yue0HOro MaTepHaJia

O6uacTh onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyHkuuid. YETHOCTD, HEUETHOCTD,
nepuoAndHOCTh pyHKIMHA. CriocoObl 3aaHus PYHKIHIA

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 (DYHKITHIHA

IIpakTnyeckue 3aHsATHS

[TpakTueckoe 3ansTue Ne 8
ITpeobpaszoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIHM

Tema 4.7 Onucanue
IIPOM3BOJICTBEHHBIX MPOIIECCOB C
MOMOIIBIO TpapUKOB (PYyHKIIHIA

IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COACPKAHUE

IlpakTHYeckHe 3aHATHA

IIpaktnueckoe 3anstue Ne 9, 10
Vcnionb30BaHuE CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIMH B MPo(ecCHOHANBHBIX 3a1a4ax

Tewma 4.8 O6patHbIe
TPUTOHOMETPHUUYECKHE (DYHKIHH

Conep:kaHue y4eGHOr0 MaTepuaja

OO6patHble Tpuronomerpuyeckue GyHkimu. Mx cBolicTBa U rpaduku

Tema 4.9 Tpuronomerpuueckue

Conep:kanue y4eOHOT0o MaTepuaia

OK 05., OK 06.,
OK 07.,
IIK 1.2,
[IK 1.6,.
IIK 2.3,
[1IK 4.2.
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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, CBOJAIIUECS K KBaIpaTHBIM, pelllaeMble Pa3oKEHUEM Ha MHOXKUTEIH,
OJIHOPOJHBIE.

[Tpocreiimume TpUroHOMeTpUYECKEe HEPABEHCTBA

IIpakTHYyecKue 3aHATHS 2
[IpakTnueckoe 3ausatue Ne 11
[TpeoOpa3oBanue rpauKoB TPUTOHOMETPUUECKUX (PYHKITHIA
Tema 4.10 Cucrembl Coaep:xanue yue0HOro MaTepHaJia 4
TPUTOHOMETPHUYECKHIX CuCTeMBI IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH
YPaBHCHUH [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHU. Perienue TpuroHoMeTpuyecKux
YpaBHEHUU U HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHHEM CBOUCTB ()yHKITHIA.
KonTponbnas pabota Ne 4
Pa3zgen 5. KoMmmiekcHble Ync/ia 8 OK 01., 0K 02.,
Tewma 5.1 KomrekcHbie yucia Coaep:xanue yueOHOTo MaTepHaJia 4 OK 03., OK 04.,
[TonsiTre kKoMIIIEKCHOTO yncia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apTyMEHT OK 05., OK 06.,
KOMILIEKCHOTO yncina. dopma 3anuicy KOMILIEKCHOTO Ynciia (TeoMeTpuyecKast, OK 07.,
TPUTOHOMETpHUUECKasl, anreOpanyeckas). ApupmeTnyeckue 1ecTBUs C KOMIUIEKCHBIMU 1K 1.2,
JHCIIaMU IIK 1.6,.
Tema 5.2 [Ipumenenue IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 4 1K 2.3,
KOMIUIEKCHBIX Y CET IIpakTHyecKue 3aHATHSA 1K 4.2.
[TpakTrueckoe 3ansaTue Ne 12, 13
BrimonHeHne pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX dncel. Vcronb30BaHe KOMIUIEKCHBIX
qucen B IpoecCHOHATIBHBIX 33aauax
Pasnen 6. [IpousBonHas GpyHKIuM, ee NPUMEHEHHE 38 OK 01., 0K 02.,
Tema 6.1 [TonsiTue CoaepxxaHue y4eOHOIro MaTepuasa 2 OK 03., OK 04.,
POU3BOHOM. DOPMYIIBI U OnpesienieHre YKCIOBOM TOCIENOBATENILHOCTH M COCOOb ee 3amanus. CBoMCTBa OK 05., OK 06.,
npaBmwia TG GepeHINPOBaHNs | YUCIOBLIX  IOCenoBarenbHOCTel.  Ompenenenne mnpeaena  IMOCIENOBATENLHOCTH. 1K 1.2,
Brruucnenue mnpenenoB mnocienoBarenbHocTed. [Ipenen (QyHKIuM Ha OECKOHEUHOCTH. IIK 1.6,.
[penen Qynkuum B Touke. Ilpupamenne aprymenta. Ilpupamenue (QyHKUMH. 3amaum, 1K 2.3,
OPUBOAAIIME K TOHATHIO MpOU3BOAHOW. Ormpenenenue MNPOU3BOAHON. ANTOopUTM IIK 4.2.
OTBICKAHUS TPOU3BOTHOU
Tema 6.2 IIpousBonnsie cymMMbl, | Conep:kaHue yueOHOro MaTepuaJa 4

Pa3HOCTH MPOU3BEICHHUS,
YaCTHOTO

dopmynsl qudepennmnpoanus. [IpaBuna guddepenunpoBanus
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IIpomeskyTounas arrecrtauus B popme 1udepeHINPOBAHHOIO 3a4eTa

N

Tema 6.3 IIpousBoaHbIE Coaepxxanue yueOHOIro MaTepuaJa 4

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

[IpousBoaHas ca0XHOU [Tpon3BoHas CIOKHON PYHKIIUU

byHKIUA

Tema 6.4 Ilonstue o Copnepxxanue y4eOHOIro MaTepuaJa 2

HEIPEPBHIBHOCTU (DYHKITHH. [Tonsitue nHenpepwsiBHOW ¢yHKIMU. CBoicTBa HempephiBHOW (yHKIMU. CBS3b MEXAY

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 Conep:xanue yueOHOro MaTepuaJia 4

dbyskun. Touku sKcTpeMyMa Bospacranue u yObiBanue (DyHKIIMH, COOTBETCTBHE BO3pacTaHUsi W yObIBaHHS (YHKIIUU
3HaKy Npou3BOAHOW. [IoHsATHE NPOM3BOAHON BBICIIETO MOPSAJKA, COOTBETCTBHE 3HAKa
BTOPOIl MPOM3BOAHON BBINYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajauud Ha
MakCUMyM W MHMHMMYM. [loHSTHE acMMNTOTHI, CIIOCOOBI MX OMpelneneHUs. AJITOPUTM
UCCleIoBaHUsl (DYHKIMU M TIOCTPOEHHUs ee rpaduKka ¢ MOMOIIBI0 MPOU3BOAHON. [IpoOHO-
JTUHeHast QyHKIMs

Tema 6.8 MccnenoBanne Conep:xanue yueOHOTro MaTepuaJia 4

(GyHKLIUH 1 TOCTpOSHHE HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHUE IrPpauKOB.

rpadukoB

Tema 6.9 Haubonbiee u Copepxanue y4eOHOIo MaTepuaJa 2

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

byHKIIIN MHOT'OYJIEHOB C MCIOJIb30BAaHUEM allllapaTa MaTEMaTUYECKOIO aHAJIN3a

Tewma 6.10 Haxoxnenue IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4

ONTUMAJILHOTO PE3YJIbTAaTa C Haumenpiee n HanOoJblIee 3HaUYCHUE (DYHKIIMU

TIOMOIILIO MPOU3BOJIHOM B IpakTHYecKHe 3aHATHSI 4
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IMPAKTUYCCKUX 3aaadyax

[Tpaktrueckoe 3anstue Ne 15, 16
HaXO)KI[eHI/Ie OINITUMAJIBHOTO pE3yjibTaTa C IIOMOIILIO HpOI/I3BOIIHOI>'I B MPAKTHYCCKUX
3ajadax

Tema 6.11 Pemrenue 3anau. Coaepxxanue yueOHOIro MaTepuasa 2
[TpousBosnHas QpyHKIMY, €€ @opmynel v npaBwia guddepeHnupoBanusa. MccnenoBanue (QyHKIUI € IOMOIIBIO
pUMEHEeHHE npou3BoHON. Hanbonpiiee 1 HanMeHbIIee 3HaUeHUS (PYHKITUH.
Kontposbnas padora No 5
Pa3nen 7. MHOTOrpaAaHHUKH M TeJIa BpalleHUsl 52 OK 01., 0K 02.,
Tewma 7.1 Bepmunsl, 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 yueOHOr0 MaTepHaJIa 2 1K 1.2,
COCTaBJIAIOLIUE, CEUCHUE. [Tonstue mpusmel. Ee ocHoBanusi m OokoBble TpaHH. Beicora mpusmel. [Ipsmas u LIK 1.6,.
IIpsmas u npaBuIbHAas IpU3MBl | HakJIOHHAs npu3Ma. [IpaBuibHast npusma. Ee ceuenue 1K 2.3,
Tema 7.3 [1apannenenunen, kyo. | Comep:kanue yueOHOro Marepuasia 2 1K 4.2.
Ceuenue ky0a, [Tapannenenunen, cBoiicTBa NpsAMOYrojbHOro mnapamienenunena, kyo. CedeHue Kyoa,
napaJiesnenueaa napaiesienume/a
Tema 7.4 Ilupamuna, ee Copepxanue yueOHOro MaTepuasa 2
COCTABIISIONIHE, CEUCHHE. [Mupamuna u ee smementel. CeueHne nupamuabl. [lpaBuiibHas mupamuaa. Y cedeHHas
[TpaBunbHas nupamua. nupamuia
VYcedenHnas 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, Copnepxanue y4eOHOIro MaTepuaJa 2
napaieNenuree, mpu3me, CuMMeTpusi OTHOCHUTEIIFHO TOYKH, TMpsMOi, mockoctd. Cummerpusi B KyoOe,
nupamue napajielienunee, npusme, mupamue
Tema 7.7 Ilpumepsl cummerpuii | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE 4
B ipodeccuu CuMMETpHs B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
IIpakTH4eckue 3aHATHSA 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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cocrtasirtronue. CeueHue
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 konyca (mapauieaIbHOe OCHOBAHUIO U IMTPOXOSIIEe Yepes3
KOHYcCa BEpPLINHY), KOHMUYECKHe ceueHus. Pa3BepTka KoHyca
Tema 7.11 YceueHHblil KOHYC. Copnepxxanue yueOHOIro MaTepuaJa 2
CeyeHue yceueHHOIro KOHyca Yceuennslii konyc. Ero o6pasyromast u BeicoTa. CeueHne yCeYeHHOr0 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 3anstue Ne 19. [1nommaam noBepxHOCTE MHOTOIPaHHUKOB U TEJ 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
[TpakTueckoe 3ansaTue Ne 21, 22
Hcnonp3oBanne KOMOWMHAIMK MHOTOTPAaHHHUKOB M TEJT BpAMICHUS B IPAKTHKO-
OPUEHTHPOBOYHBIX 3a/1a4ax
Tema 7.17 Pemienue 3anau. Copepxxanue yueOHOIro MaTepuaJa 2
MHOrorpaHHUKH U TeJa OOBeMBI U IIJIONIATU IOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpAIlCHHS.
BpallleHus KonrtponsHas padora Ne 6
Pasznea 8. [lepBooOpasnas pyHkumnu, ee npuMeHeHUe 18 OK 01., 0K 02.,
Tema 8.1 IlepBooOpa3nas Copepxanue 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 IK 1.2,
nepBooOpasHoit it gaHHOM  GyHkumu. Tabmuma GopMyn  Ads HaXOKACHHS IIK 1.6,.
1epBo00OpasHLIX. M3yueHune mpaBuiia BEIYUCICHUS IEPBOOOPA3HOI IIK 2.3, 11K 4.2.
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Tema 8.2 Inomans
KPUBOJIMHEHHOM TpaIleLuH.
®opmyna Herotona — JleliOnura

Conep:kanue y4eOHOT0 MaTepHuaJia

3arauy, NPUBOASILKE K MOHITHUIO ONPEAEIEHHOTO0 MHTErpaja — O BBIUMUCICHUM 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 MaTepuaJa 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 COACPKAHUE 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. Crenenn n kopuu. CrenenHast 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 Copepxanue y4eOHOIro MaTepuasa 2
palMOHATILHBIM U [TonsTe cTeneHu ¢ JMIOOBIM palMOHANBHBIM IOKazaresneM. CTeneHHble (QYHKUIUH, HX
JEUCTBUTEIIbHBIM I10KA3aTEJSIMU | CBOMCTBA M IpaQUKH
Tema 9.4 Pemenue Copnepxanue yuyeOHOIro MaTepuaJia 4
UpPpalMOHAJIBHBIX YPABHCHUI U | PaBHOCHIIBHOCTh HMpPpPAllMOHANBHBIX YPaBHEHUH W HEPaBEHCTB. METOIbI WX PEUICHUS.
HEPABEHCTB Penienne uppanmoHanbHbIX YpaBHEHUH 1 HEPABEHCTB
IIpakTHYeckHe 3aHATHA 2
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[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:kaHue y4eOHOT0 MaTepHuaJia 4 OK 03., OK 04.,
¢byHK1IMS, ee CBOHCTBA Crenenb ¢ IPOU3BOJIBHBIM JEHCTBUTENBHBIM ITOKa3aTesneM. OnpeneneHue noka3aTesibHON OK 05., OK 07.
¢yHKkuuu, ee cBoicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM TTOKa3aTeIbHON (QyHKIINH.
Penienne nmokaszarebHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPa)UIECKUM METOI0OM
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
IIOKa3aTeJIbHBIX YPaBHEHUN Pemenue cucrem noka3arenbHbIX YPABHEHHI
Tema 10.4 Pemenue 3amad. Conep:xanue yueOHOTo MaTepuaJia 2
[Toka3zarenbHas GyHKIMS Pemenne nokaszarenbHbBIX YPaBHEHMM METOJIOM YPAaBHUBAHHUS IOKa3aTeled M METOAOM
BBEJICHMS HOBOW ITIEpEMEHHOM. Penienne nokazareabHbIX HEPAaBEHCTB.
KontposabHas padora Ne 9
Paznen 11. Jlorapudmbl. Jlorapupmuyeckas pyHkiuus 24 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uncna. Copep:xanue yueOHOro MaTepuaia 4 OK 03., OK 04.,
JlecATHYHBIN U HATYpPaTbHbIA Jlorapudm uncna. J[eCATUIHBINA U HATYPAIbHBIN JOrapu(pMbI, YHCIIO € OK 05., 0K 07.,
JorapugMmbl, YUCIIO € IIK 1.2,
Tema 11.2 CaoiicTsa Conep:kanue yue0HOr0 MaTepuaia 4 IIK 1.6.,.
norapugmoB. Onepanus Cgoiictpa norapudmosn. Onepanus JorapuGMupoBaHusL. 1K 2.3,
Jorapu(hMUPOBAHUS [IK 4.2.
Tema 11.3 Jlorapupmuueckas Copepxanue y4eOHOIo MaTepuaJa 2
byHKIMS, ee CBOMcTBa Jlorapudmmueckas QyHKIIUS U ee CBONCTBA
Tewma 11.4 Pemenne Conep:kanue y4eOHOT0 MaTepHuaJia 4
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Jorapu(pMHUECKUX ypaBHEHU U
HEPaBEHCTB

[Tonstre norapudmudeckoro ypaBHeHHsA. Orepanys NOTCHIUPOBAHUSA. TpH OCHOBHBIX
METO/a pelIeHHs! JIorapu(pMUIeCKNX ypaBHEHUH: (QYHKIMOHATBHO-TPpAaUUEeCKUN, METOA
HOTEHLIMPOBAHUS, METOJI BBEJICHHsI HOBOU IepeMeHHOM. Jlorapudmudeckue HepaBeHCTBA

IIpakTHYyecKue 3aHATHS 2
[IpakTrueckoe 3ansaTue Ne 28
Pemenune norapuMuieckux ypaBHEHU U HEPABEHCTB
Tewma 11.5 Cucremsr Conep:kanue y4eOHOT0 MaTepuaa 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 mnpupone. Ee mMaTtemarudeckue
CBOMCTBA
Tewma 11.7 Pemenue 3amay. Coaep:xanue yueOHOT0 MaTepHaJia 2
Jlorapugmsl. Jlorapupmuueckas | Jlorapupmudeckas (GyHkuus. Pernenue npocTedimux JgorapuMUUECKUX ypaBHEHHH.
GyHKIIS KonTponbnas padora 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. [lonmaoxkecTBO. Oniepanuy ¢ MHOKECTBAMHU OK 05., OK 07.,
Tema 12.2 Oneparnuu ¢ IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2 1K 1.2,
MHOXECTBaMHU IIpakTHyecKue 3aHATHSA 1K 1.6,.
[Ipaktuueckoe 3anstue Ne 31 1K 2.3,
Omnepanys ¢ MHOKeCcTBaMu. Penienne npukiagHbIx 3a1a4 1K 4.2.
Tema 12.3 I'pacsr Copnepxanue y4eOHOIro MaTepuaJa 2
[Tonsitue rpada. Ces3ubIii rpad, AepeBo, ITUKI 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 ¢ MHOXecTBamMu. ONHUCaHWE pPEAIBHBIX CUTyallMd € IOMOIIBIO MHOKECTB.
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.,
KOMOMHATOPHKH ITepecTaHOBKH, pa3MEIIEHNS, COUETAHHS. OK 05., OK 07.,
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Tema 13.2 CoObITHE, Conep:xkaHue yueOHOTro MaTepuaJia 4 [IK 1.2,
BEPOSTHOCTH COOBITHSI. CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA. [IK 1.6,.
CI10’)keHHE U YMHOXKEHUE YcioBHas BEpOSITHOCTh. 3aBHCUMBIE U HE3aBHCUMBbIE COOBITHS. TeopeMbl 0 BEpPOSTHOCTU K 2.3,
BEPOSATHOCTEN MIPOU3BEICHUS] COOBITHH. IIK 4.2.
Tewma 13.3 BepoarHocTs B IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
npodecCHOHATBHBIX 3aauax OTHOCHTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTUCTHUECKOE
onpeeneHue BepoaTHocTU. OLieHKa BEpPOSITHOCTU COOBITHS
IIpakTHYyecKue 3aHATHS 4
[TpakTueckoe 3anstue Ne 33, 34
BeposiTHOCTB B Tpo(hecCHOHAIBHBIX 3a/1a9ax
Tema 13.4 luckpeTtHas Copnepxanue yuyeOHOIro MaTepuasia 4
Clly4aliHas BEIMYMHA, 3aKOH e¢ | Bunpl ciyuaitapix BennumH. OrmpeenieHne JUCKPETHOH CIydailHOM BETMYMHBI. 3aKOH
pacnpeneneHus pacupeneseHns TUCKPETHON CIIy4YallHOM BEeIUMYHHBL. Ee 4ncI0Bble XapaKTepUCTUKH
Tema 13.5 3agaun Coaep:xanue yue0HOro MaTepuaJia 2
MaTeMaTUYeCKON CTaTUCTUKU Bapuanuonnsiit paa. [lonuron yactot u ructorpaMma. CTaTUCTHUECKHUE XapaKTEPUCTUKHU
psiia HaOII01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue Tabnui | [IpodeccnoHabLHO-OPHEHTHPOBAHHOE CONEPIKAHUE 4
U larpaMM Ha IpaKkTHKe [lepBuynas o00paboTKa CTAaTHUCTUYECKUX JaHHBIX. ['paduueckoe HX IpelCcCTaBlICHHE.
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.,
OO111e MeTOBI pelIeHus PaBHOCHJIBHBIX TIepexo/aXx B YpaBHEHUSAX M HepaBeHcTBax. OOIIME METOABI pPEeLIeHHUs OK 07.,
YpaBHEHUIA: IEPEX0/l OT PAaBEHCTBA (YHKIIUI K PAaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX IK 1.2,
(GYHKIMIA, METOA Ppa3jIoKEHHWss Ha MHOKUTEIH, METOJ] BBCICHHS HOBOW IMEPEMEHHOM, [IK 1.6,.
(GYHKIMOHAIBHO-TPApHUECKUI METOJ IK 2.3,
Tema 14.2 I'paduueckuii meton | ConepskaHue y4eGHOro MaTepuaa 2 1K 4.2.
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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. ['paduueckwii MeTon pelieHUs 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 paBHOCHIIBHBIX NIEPEXOI0B B OIIPEIEICHHBIX THIIAX
YPaBHEHU U HEPABEHCTB C MOAYJIEM
Tewma 14.4 YpaBHenus u Coaep:xanue yue0HOro MaTepHaJia 2
HEPaBEHCTBA C apaMeTpaMu 3HakoMcTBO ¢ napameTpom. [Ipocreiinivie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTpOM
Tema 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:xanue yueOHOro MaTepuaJia 2
YpaBHEHHUs U HEPABEHCTBA OOmue Meroabl pelleHUs YpPaBHEHMH. YpaBHEHUS M HEPABEHCTBA C MOJIYJIEM U C
napaMeTpami.
Hrorosoe 3anstue. [loBropenne nzydeHHslx TeM. Ilonroroska k sk3aMeHy
IIpakTHYecKue 3aHATHS 2
[TpakTrueckoe 3anstue Ne 40
OOue MeTonbl pelIeHus ypaBHEHMH. YPaBHEHUS W 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  peanmzanuyu  mMporpaMMbl  YYeOHOM JTUCHMIUIMHBI TPEAYCMOTPEHBI  CIICIIHAIbHBIC
nomemnieHusa cornacHo m.6.1 OII CIIO — IIIICC3 cnenuanbHOCTH, OCHAIIICHHBEIE B COOTBETCTBHM C
npuiokeHueM 7 MaTepualbHO-TeXHHYEeCKoe olecreueHrne o0pa3oBaTeIbHON JEATEIBHOCTH II0
porpaMmme MoArOTOBKU CIIEHUATMCTOB CPEIHETO 3BEHA.

3.2. UudopmanmonHoe odecriedeHre peajan3aluu NporpaMmmbl

Hns peanuzanuu nporpammbl 6ubnuoteunslid Goun Ilerpo3aBoackoro ¢unmana TITNYIIC
YKOMIUIEKTOBAH MEYaTHBIMH W (WJIM) 3JICKTPOHHBIMU 0O0pa30BaTENbHBIMU M HH(POPMAIMOHHBIMU
pecypcamu, pEKOMEHJOBAHHBIMH JJIi HUCIOJB30BaHHUA B 00pa3oBaTeIbHOM IIpolecce, B
cootBetrcTBUU ¢ KHuroo6ecneuennoctoio [IIICC3 crenmansHOCTH.

Wudopmanus o KHUTOOOECTIEYeHHOCTH 0OpaszoBaTenbHbIX mporpamm CIIO cnenmanbHOCTH
pa3meliieHa 1o 3JIeKTpOHHOMY anpecy: https://pgups-karelia.ru/students/library/75987/
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

KonTpoab

H

OLICHKA

AUCHUIIJINHBbI

PE3YIILTATOB  OCBOCHMA

00111e00pa3oBaTeIbHOM

JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIC Pe3yIbTaThl, HAIIPaBJICHHBIC HA
dbopmupoBaHre 00MKX U MpodecCHOHATBHBIX KOMIIETCHIIMHA MO pasjeiaMm U TeMam
coJiepKaHusl yueOHOro MaTepuarna.

Oo6mas/ THI 0OlleHOYHBIX
npodeccuoHaIbHas Paznen/Tema MepOonpUSTUSA
KOMIIE€TEHI[HS
OK 01. Beibupats P1, Temsr 1.1,1.2,1.31I-0/c,1.4,1.5,1.6,1.7 TecTupoBanue
CHIOCOOBI perieHus 3a/1a4 P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcrHbIl onpoc
npodecCuOHAITBHON P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, MareMaTH4ecKui
NEeATEILHOCTH 48,49, 4.10 IUKTAHT
MPUMEHUTEIBHO P 5, Temsl 5.1, 5.2 IT-o/c NunuBunyanbHas
K pa3audHbIM KOHTeKcTaM | P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, caMOCTOsITENbHAs
6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0o/c, | IlpencraBnenue
7.8,7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 pe3ynbTaToOB
II-o/c, 7.17 NPaKTUYECKUX
P &, Temsl 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabor
P9, Temsr 9.1,9.2,9.3,94,9.5 3ammura

P 10, Tems! 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1-

TBOPYECKUX paboT
3amura

o/c, 11.7 VMHJUBUTYAJIbHBIX

P12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 MPOEKTOB

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

13.6 I1-o/c, 13.7 paborta

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, Brinmonnenue

14.6 SK3aMEHAIIMOHHBIX

3aJaHui

OK 02. Ucnons30BaTh P1,Temsr 1.1,1.2,1.31I-0/c,1.4,1.5,1.6,1.7 TectupoBanue
COBPEMEHHBIE CPE/ICTBA P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 YcerHBIM onpoc
IIOMCKA, aHAIIN3a U P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, MareMaTU9eCKui
UHTEpIpeTauu 4.8,4.9,4.10 JIUKTAHT
uHpopManuu, u P 5, Temsr 5.1, 5.2 IT-o/c NuauBunyanbHas
nH(OpMalMOHHBIE P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, CaMOCTOSITEIbHAS
TEXHOJIOTHH ISt 6.8, 6.9, 6.10 II-o/c, 6.11 paborta
BBITTIOJTHEHUS 337124 P7, Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0o/c, | IlpencraBnenue
npo¢eCcCuOHAITBHON 7.8,7.9,67.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 pe3yIbTaToOB
JeATEIIbHOCTH II-o/c, 7.17 [PaKTUYECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabort

P9, Temsr 9.1,9.2,9.3,94,9.5 3ammura

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1-
o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 [1-o/c, 13.4, 13.5,

13.6 IT-o/c, 13.7

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c,

TBOPYECKUX paboT
3amura
WHIMBUAYAIbHBIX
IIPOEKTOB
Kontponbhas
pabota
Brinmonnenune
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14.6 9K3aMCHAIIMOHHBIX
3aJaHuN
OK 03. [ImanupoBats 1 P1, Temsr 1.1,1.2,1.31II-0/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 YcrHbIi onpoc
COOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4YeCKHI
npodeccnoHanbHOE U P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
JUYHOCTHOE Pa3BUTHE, 48,49, 4.10 NunuBunyanpHas
HPEAIPUHUMATEIBCKYIO P 5, Temsr 5.1, 5.2 I1-o/c CaMOCTOATEIIbHAS
JIeITEIbHOCTD B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/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, I1-0o/c, | pe3ynbTaToB
3HAHUSA 110 PUHAHCOBOM 7.8,7.9,67.10,7.11,7.12,7.13,7.14, 7.15, 7.16 MPaKTUYECKUX
IPaMOTHOCTH B IT-o/c, 7.17 pabor
Pa3IUYHBIX KU3HEHHBIX P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 3amura

CUTyalluAax

P9, Tems 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1,10.2, 10.3, 104

TBOPYECKUX paboT
3amura

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 I1- VMHJUBUTYAJIbHBIX
o/c, 11.7 IPOEKTOB
P 12, Temsr 12.1, 12.2 I1-0/c, 12.3, 12.4 KonTposnbnas
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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c, 9K3aMCHAIIMOHHBIX
14.6 3aJaHUN
OK 04. DddexTuBHO P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TectupoBanue
B3aHMOJICHCTBOBATh 1 P2, Tems1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHbIit onpoc
paborath B koyuiektuBe 1 | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCcKUi
KOMaHJIe P4, Tems14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, JUKTaHT
48,49, 4.10 NnnusuayanbHas
P 5, Temsl 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, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0o/c, | pe3ynbTaToB
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

P9, Tempr 9.1,9.2,9.3,9.4,9.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

TBOPYECKUX paboT
3amura

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6I1I- VHIUBUYyAJIbHBIX

o/c, 11.7 IPOEKTOB

P 12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 KonTposbnas

P 13, Temsr 13.1, 13.2, 13.3 [T-o/c, 13.4, 13.5, paboTta

13.6 II-o/c, 13.7 Brmonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 9K3aMEHaIIMOHHBIX

14.6 3aJaHui
OK 05. OcyiecTBasiTh P1,Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
YCTHYIO U TUCbMEHHYIO P4, Temer4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, YcrHbIi onpoc
KOMMYHHUKAIMIO HA 4.8,4.9,4.10 Maremaruueckuit
TOCYAapCTBEHHOM SI3bIKE P 5, Tems 5.1, 5.2 TT-o/c JIAKTAHT
Poccuiickoit ®eneparun P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, NnnuBuayanbHas
C Y4E€TOM 0COOEHHOCTEH 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITENbHAS
COILIMAILHOTO U P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1I-o/c, paborta
KYJIbTYPHOTO KOHTEKCTA 7.8,7.9,67.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [Ipencrasnenune
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II-o/c, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1-
o/c, 11.7

pe3yJIbTaTOB
MPAKTUIECKHIX
pabor

3amura
TBOPYECKUX padboT
3amura

P 12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 WH]IUBUYyAJIbHBIX
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, MIPOEKTOB
13.6 I1-o/c, 13.7 KoHnTtposbHas
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, paborta
14.6 Brimonnenue
9K3aMCHAI[MOHHBIX
3aJaHUN
OK 06. IIposiBnaTh P1,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, YcrHblit onpoc
MaTPpUOTUYECKYIO 48,49, 4.10 MaremaTudeckuii
MO3UIIHIO, P 5, Temsl 5.1, 5.2 IT-o/c JUKTaHT
JEMOHCTPUPOBATH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, NnnuBuayanbHas
OCO3HAHHOE ITOBEICHHUE 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAs
Ha OCHOBE TpaaunuoHueix | P 7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7, [1-o/c, | pabora
001LII1eUeI0BEYECKUX 7.8,7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 [IpencraBieHue
[EHHOCTeM, B ToM uucine ¢ | [1-o/c, 7.17 pe3yabTaToOB
y4€TOM rapMOHU3ALUU P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaAKTUYECKUX
MEKHAIIMOHAJIbHBIX U P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, pabor
MEKPEIIUTHO3HBIX 14.6 3amuTa

OTHOILEHUM, IPUMEHATh
CTaHapThI

TBOPYECKUX padboT
3amura

AHTHKOPPYIIIHOHHOTO WHIMBUTyaJIbHBIX

ITOBEICHUS MIPOCKTOB
Kontponbhas
pabota
Bremonuenue
9K3aMEHAIIMOHHBIX
3aJaHuN

OK 07. CogneiicTBOBaTh P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,1.6, 1.7 TectupoBanue

COXPAHEHUIO P2, Temrr 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYcrHbIil onpoc

OKpY>Karolleu cpebl, P 3, Temnt 3.1, 3.2, 3.3. TI-0o/c, 3.4 MaremaTuueckui

pecypcocOepeKeHHIo, P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT

MIPUMEHSITh 3HAHUSI 00 4.8,4.9,4.10 NunuBuayanbHast

W3MCHEHHUH KIINMAaTa, P 5, Temsr 5.1, 5.2 IT-o/c CaMOCTOSITCIbHAS

npuHIUIb! 6epexxauBoro | P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, paboTta

MIPOU3BO/ICTBA, 6.8, 6.9, 6.10, IT-o/c, 6.11 [IpencraBnenue

s dextuBHoO AeiictBoBats | P 7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 IT-o/c, pE3yNbTaTOB

B UPE3BBIYAITHBIX 7.8,7.9,67.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPAKTHYECKUX

CUTYyalUsAX II-o/c, 7.17 pabot

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c, 8.6 3amuTa

P9, Temsr 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1-
o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 [1-o/c, 13.4, 13.5,

TBOPYECKUX paboOT
3amura
WH/IUBUIYaIbHBIX
MIPOEKTOB
KoHnTponbsHas
paborta
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13.6 IT-o/c, 13.7 Brmonuenune

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, 9K3aMEHAIIMOHHBIX

14.6 3aJaHUN
IIK 1.2 IlopnepxuBaTh P 1, Temsr 1.3 I1-o/c TectupoBanue
paboToCIocCOOHOCTh P 2, Temsr 2.5 IT-o/c VYcTHBIN onpoc
anmapatHo-tiporpaMmMmubix | P 3, Temsr 3.3. [1-o/c MaremaTuueckui
CPEACTB YCTPOMCTB P 4, Temsr 4.7 I1-o/c JIUKTaHT
nHpokOMMYyHUKaMOHHBIX | P 5, Temsr 5.2 I1-o/c NunuBunyanbHas
CHCTEM P 6, Tems! 6.6 I1-o/c, 6.10 IT-o/c CaMOCTOSITeIbHAS
[IK 1.6 OcymecTBisTh P 7, Temsr 7.7 I1-o/c, 7.16 I1-o/c paborta
WHBEHTApU3ALIUIO0 P 8, Temnr 8.5 IT-o/c [IpencraBnenue
TEXHUYECKUX CPEACTB P 11, Temsr 11.6 IT-o/c pe3yJIbTaToOB
CETEBOM P 12, Temsr 12.2 T1-o/c MPAKTUYECKHUX
UHDPACTPYKTYPBHI, P 13, Temsr 13.3 I1-o/c, 13.6 I1-o/c pabor
KOHTPOJIb 000PY/I0BaHHS P 14, Temsr 14.5 T1-o/c 3anura

1ocJje MPOBEAEHHOTO
pEMOHTa

[1K 2.3 OcyuiecTBisTh
cOOp AaHHBIX JUIs aHAJIN3a
WCTIOJIb30BAHUS
(GYHKLIMOHUPOBAHUS
IPOrpaMMHO-
TEXHUYECKHUX CPE/ICTB
KOMIIBIOTEPHBIX CeTen

IIK 4.2 BrIIOIHSITE BBOJ
1 00paboTKy nHpOpMaUU
Ha 3JICKTPOHHO-
BBIUUCIIUTEIbHBIX
MaluHax

TBOPYECKUX paboOT
3amura
WHIMBUTyaJIbHBIX
MPOEKTOB
Kontponbnas
pabora
Brinosinenue
9K3aMEHAIIMOHHBIX
3a1aHUI
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