[loKyMeHT NoAnucaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue: ABTOHOMHAsI HEK(
®WO: Cappikosa Airynb MnbaycoBHa
[LlonxHoctb: Iupektop «BEPXHE
[ata nognucanus: 23.04.2026 18:52:55
YHUKanbHbIA MPOrpaMMHbIA KIKOY:
3b73fa5ba26eff779274f2bdc2b8fe33e1227e22

'BOJIJKCKWI MEKOTPACJIEBON TEXHUKYM»

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTLIUHBI

O0111e00pa30BaTEJILHOI0 IIMKJIA

OYn.01 MaTremaruka

OcHoBHO# npodeccrHoHanbHOM 00pa30BaTEIbHOMN MPOrPaMMBI

TIOATOTOBKH CIICHUATIMCTOB CPEAHETO 3B€HA 110 CIEIUAJIBHOCTU

21.02.19 3emJieycTpOICTBO

Keanudurayusa: Cneyuanucm no 3emieycmpoicmey

MMepUecKkas OpraHu3anus npogecCHOHAIBLHOr0 00pa3oBaHus

T.

CocTtaBuTEIb:
damunusi, UMs, OTIESCTBO JIOMKHOCTD
ITommosa A.A. npernogaBareib




PabGouas mporpamMmma ydeOHON NIHCHMILIMHBI pa3paboTaHa Ha OCHOBe TpeboBanmii Ilpmkasa
MunuctepctBa npocerieHnss PO ot 18 mas 2022 r N 339 (pen. ot 03.07.2024) «O06 yTBep:KAeHUH
(denepanbHOTO TOCYAApCTBEHHOTO  00pa30BaTENbHOTO  CTaHIApTa CPEAHEro  MpoQeCCHOHATBHOTO
oOpazoBanus 1o crnenuanbHocTH 21.02.19 3emneycrpoiictBo» (manee — ®I'OC CIIO) u Ilpukaza
Muno6prayku Poccum ot 17.05.2012 N 413 (pem. ot 12.02.2025) «O6 ytBepxnmeHun (enepaabHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIILHOTO CTaHAAPTa CPEeIHEro 001ero oopasosanusy (nanee — ®I'OC COO).



El O

COJEPKAHHE

OBIIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYEBHOW TUCHUITIIAHBI
CTPYKTYPA Y COAEP)KAHUE YUYEBHOM JUCITATIINHBI

YCJIOBUS PEAJIM3AIIMM YYEBHOM JTUCIHUATLINHBI

KOHTPOJIb Y OIIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOM

JTACLIMILINHBI



1. O6mas xapakTepucTuka padoyeil mporpaMMbl 001Ie00Pa30BATEJbHON JIMCHUIINHBI
OYn.01 «kMaremaTuka»

1.1. MecTo TMCUMILIMHBI B CTPYKTYpe npogeccHOHATbHOI 00pa30BaTeIbHOI MPOrpaMMbl
CIIO:

[Iporpamma yueOHOM  aucuMIUIMHBI — oOmieoOpasoBarenbHoro nukia OY .0l
«MatemaTukay IpenHa3HavyeHa sl peanu3anun TpedoBannii deaepanbHOro rocyJapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa CPEeJHEro OOIIero oOpa3oBaHUA U SBJISETCS YaCThIO OCHOBHOM
npodeccnoHabHON 00pa30BaTENBLHON MPOTPaMMBI CPEAHETO MPO(HECCHOHATLHOTO 00pa30BaHUs
TEXHUYECKOro mpoduisi - MporpaMMmbl MOATOTOBKHU CIIELUAIMCTOB CpPEAHEro 3BeHa (Janee —
IIICC3) B cootBerctBUM ¢ PI'OC mno cneunansHocty CIIO 21.02.19 «3emneycTpoiicTBOY,
peain3zyeMoil Ha 0aze OCHOBHOrO 0OLIEro 0Opa3oBaHHUs, C TOJYYEHHEM CpEIHEro OOIIEero
o0Opa3oBaHUsl.

JlucuumniuHa BXOAMT B 0O0IIe00pa3oBaTeNbHBIA IIMKI OCHOBHON MpoQeccHOHAIbHON
oOpazoBarenbHOM nporpamMmsl o cnenuanbaoctu CIIO 21.02.19 «3emieycTpoicTBOY.

VYuyeOnas nucuumummaa OY/In.01 «MaremaTtuka» sBisercs NpoduIbHOH M BXOAUT B
cocTaB 00s3aTeNIbHON MpeaMeTHON obnactn «Marematuka u uHpopmartukay OI'OC cpeanero
o0mero oopa3oBaHusl.

1.2. lleap u niIaHUpyeMble Pe3yJibTAThl OCBOCHUS AHCIUIIIHHbI:
Llenp MMCUMIUIMHBI: yCWICHHE W pAcIIMpeHHE IPHKIATHOTO XapakTepa H3y4YeHUs MaTeMaTHKH,
[IPEUMYLIECTBEHHOM OPUEHTALIH HA AITOPUTMHUUYECKUI CTHIIb TIO3HABATEIbHOM AEATEIBHOCTH.



1.3. IInanupyemble pe3yIbTaThl 0CBOCHHUSI 00pa3oBaTebHONH JTUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

O01Me KOMIEeTeHIMHA

IInanupyemsie pe3yJibTaThl 00y4eHHs

O6mme

IlI/IClII/IlIJIl/IHapHLIe

OK 01 Beibupats criocoOsl
pelIeHus 3a1aq
npoeCCHOHATLHON
JEeSTeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

- chopMupoBaThb  TPAXKAAHCKYI0  MO3ULUIO
00y4Yaromerocsi Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00I11ecTBa;

- TOTOBHOCTb K I'YMAHUTApPHOM M BOJIOHTEPCKOU
NESTENbHOCTH;

- OCO3HAaTh JIMYHBIN
yCTOMUYUBOTrO OYyLIEro;
- copMUpoBaTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd U OOIIECTBEHHOM IPaKTHKH,
OCHOBaHHOTO Ha Jyasnore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro Mecra B
IIOJIMKYJIBTYPHOM MUPE;

BKIIal B IIOCTPOCHHU

- CaMOCTOSITEJIbHO (dbopmyaMpoBaTh
aKTyaJIM3MpoBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- BHOCUTB KOPPEKTHUBLI B ACATCIIBHOCTh, OUCHUBATDH
COOTBCTCTBHUEC PEC3YyJbTAaTOB MECJIAM, OLCHUBATH
pUCKHU MMOCJIEICTBUI ACATCIIBHOCTH,

- pa3BUBATb KPEATUBHOC MBINIJICHUC IIPHU PCHICHUN
KHU3HCHHBIX Hp06J'IeM; CIIOCOOHOCTH ¥ TOTOBHOCTH

- BIQJIETh METOAAaMH JI0Ka3aTelIbCTB, AJITOPUTMAMHU
pelieHust 3a1a4; yMeHue (popMyIupoBaTh OMpeeIeHus,
aKCUOMBl M TEOpPEMBbI, IPUMEHATh WX, IPOBOJIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B X0/I€ PEIICHUS 3a/1a4;

- YMETh ONEPUPOBATH MOHATHUSAMH: CTENEHb YHUCIIA,
norapuM dYHUCIIa; yMEHHE BBIMIOJNHATH BBIYHCIICHHUE
3HAYEeHUH U MPeoOpa30BaHUsI BHIPAKEHUN CO CTEMCHIMU
u norapudmamu, peoOpa3oBaHus JPOOHO-
palMOHANIbHBIX BBIPAKEHU;

- yMETh BBIOUpATh MOJIXOISAIINNA U3yUYEHHBIH METOT
JUISL peIlIeHUs 3a7a4d, pacro3HaBaTh MaTeMaTHYECKHE
(bakTbl U MaTeMaTHYeCKHEe MOJIEIH B TMPUPOIHBIX U
OOIIIECTBEHHBIX SBJIICHUSIX, B HCKYCCTBE, YyMCHHUE
MPUBOAUTh MPUMEPbl MAaTEMaTUYECKUX OTKPBITUH
POCCHUICKON 1 MHUPOBOW MAaTEMAaTUYECKON HAYKH.

- yMETh OINEpUpoBaThb IMOHATUAMH: MHOXKECTBO,
MMOJAMHOKECTBO, ONEpallMi HaJl MHOXXECTBAMHU; yYMETh
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI  armapar
JUUISl OTIMCAHMS PEaTTbHBIX MPOIIECCOB U SBJICHUN U TPHU




K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3IUYHBIX
METOJIOB IIO3HAHMS; CTaBUTh W (OPMYIUPOBATH
COOCTBEHHBIC  3aJaud B  00pa3oBaTeIbHON
JEATETbHOCTH M )KU3HEHHBIX CUTYyAITUsX;

- yMeTh HWHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIABUTATh  HOBBIE  WJEU, Mpelnjarath
OpPUTHHAIILHBIC TTOIXO/IbI U PELICHHUS;

- UMETh BHYTPCHHIOIO MOTHBAIIMIO, BKJIFOYAIOIIYIO
CTpEMJICHHE K JOCTHXKCHHWIO [T H  YCIeXy,
ONTUMHU3M, UHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATH,
HCXOJIST M3 CBOMX BO3MOYKHOCTEH.

pelIeHUu 3a7a4, B TOM YHCJIE W3 JPYTUX YYCOHBIX
MPEAMETOB;

- YMETb OIEPUPOBATH MOHATUSMHU: HATYPAJIbHOE YHCIIO,
LeJI0€ YHUCJIO0, OCTAaTOK MO MOMAYJ0, PalMOHAIbHOE
YHCJIO, HpPalUOHAIBHOE YHCIIO, MHO>KECTBa
HaTypaJbHBbIX, [ENbIX, palMOHAIbHBIX,
JIEUCTBUTEIIBHBIX YHCEIT; YMETh UCIO0JIb30BATh IPU3HAKU
IENMMOCTH, HAWMEHBIIMH  OOIIMH  OEIUTENh U
HaMMEHbIIIee o0Iee KpaTHOe, anroputM EBkimna npu
pellEHHH  3a/Jad; 3HAKOMCTBO C  pa3JIMYHBIMU
MMO3UIIMOHHBIMHA CHCTEMaMH CUMCIICHHUS;

- YMETbh ONIEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YUCIIO,
CONPSDKEHHBbIE  KOMIUIEKCHBIE YHMCIAa, MOIYyJlb U
apryMEHT KOMIUICKCHOTO 4YHclia, ¢opMa 3arucu

KOMILIEKCHBIX qrcen
(reomeTpuyeckas, TPUTOHOMETPHYECKAS u
anreOpanyeckas); YMETh MIPOU3BOJIUTH

apumeTnyecKe 1eHCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMH;
MNPUBOAUTL IMPUMEPBI HCIIOJB30BAHUA KOMIIJICKCHBIX
qHCen;
- YMCTb MOJCIUPOBATH PCAJIbHBIC CUTyallUU Ha A3bIKC
MaTEMaTUKH; COCTAaBJISITh BBIPAKEHUS, YPABHEHMS,
HEpPAaBEHCTBA M HUX CHUCTEMbI [0 YCJIOBHIO 3aJayH,
HCCJIE0BATh TOCTPOCHHBIE MOJEIIN C MCIIOJIb30BAaHUEM
anmapara anreopsl,
MHTEPIIPETUPOBATh IIOJIyYEHHBII PE3YyJIbTaT; CTPOUTH
MAaTEMAaTUYCCKHUE MOACTINU C MTOMOIIBIO TCOMETPHUICCKUX
NOHATUM M BEIWYUH, pEIIaTh CBA3aHHBIE C HHUMH
IIPAKTUYECKHE 3a/aud; COCTaBIATh BEPOSTHOCTHYIO
MOJIEJIb M1 MHTEPIPETHPOBAThH IOJYYEHHBIN PE3yibTarT;
pemars MIPUKIIaIHBIE 3a/1a4u cpeacTBaMu
MaTeMaTHYeCKOro aHajaKn3a, B TOM YHCJE COLUAIBHO-




HKOHOMHYECKOTO U (PM3HYECKOTO XapaKTepa.

OK 02 Hcmonmp30BaTh
COBpEMEHHBIE CPE/ICTBA
MOMCKa, aHaJIN3a U
UHTEpIpETay HHHOPMAIIUH,
1 nH)OpPMAITMOHHBIC
TEXHOJIOTHH JJIs1 BBITTOJIHEHUS
3a/1a4 npodeccuoHaIbHON
JESITEILHOCTH

- YMETh B3aUMO/ICHCTBOBATH C COIUAITBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKITUSIMHU

Y Ha3HAUYCHUEM;

- CIIOCOOHOCTH OIEHUBATH CUTYAIMIO W MPUHUMATH
OCO3HaHHbIE PELICHHS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

- TOTOBHOCTb K TpPYZAY, OCO3HaHHE LEHHOCTU
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTh K  AaKTHBHOW  JESATECILHOCTH
TEXHOJIOTUYECKOW U COIMAIIbHON HampaBlIeHHOCTH,
CHOCOOHOCTh

WHUIMUPOBATh, IUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHSATE TAKYIO JIEATEIIBHOCTH;

- TIOJlyYaTh HOBBIC 3HAHHS, €T0 WHTEPIIPETAIIHH,

MPeoOpPa30BAHUIO U TPUMECHEHHIO B PA3TUIHBIX

y4eOHBIX CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU
Y4E€OHBIX U COIMATBHBIX ITPOEKTOB;

- BBIABJISATH TNPUYUHHO-CIEACTBEHHBIE CBSI3U W
aKTyaJIM3UpPOBaTh 3aJady, BBIJIBUTATh THIIOTE3Y €€
pelleHrs, HaXOAUTh apTyMEHTHI JUIsl JOKa3aTellbCTBA
CBOMIX YyTBEpXJCHUW, 3aJaBaTh IMapaMeTPbl W
KPUTEPUU PEILICHUS;

- BIAJETh HaBBIKAMHU TMOJy4YeHUs HH(OpPMALUU U3
WCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSITEIIEHO
OCYIIECTBIISTh TOWCK, aHAIU3, CUCTEMATHU3AIHI0 U
WHTEPIIPETAINI0 HHPOPMAIIMKA PA3TMYHBIX BUIOB U
(dbopM mpescTaBIeHUS,
- WCIOJIb30BaTh CpPEIACTBA HH(DOPMAIMOHHBIX H
KOMMYHHWKAITMOHHBIX ~ TEXHOJIOTMH B  pPEHICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpraHHU3aIMOHHBIX 3a1aq c COOJTFOICHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTUCHBI,  PECypCcOCOEpeKeHUs,  TPABOBBIX M
ATUYECKHUX HOpPM,  HOpPM  UH(OPMALMOHHOMN

- yMeThb OINEpPHpOBaTh MOHATUSAMHU: pPaLUOHAIbHAsS
¢byHKIMA, MoKa3zaTenbHast QyHKINA, CTETICHHAs (DyHKIHS,
ngorapupmuueckass  QyHKIMSA, TPUTOHOMETPUUYECKHE
¢byHKuMu, 00paTHbIe QYHKIIMN; YMEHHUE CTPOUTD rpaduKu
U3yYEHHBIX (YHKIMHA, MCIONB30BaTh Ipaduku npu
M3YyYEHUH TPOLECCOB M 3aBUCHUMOCTEW, NMpPU PELICHUU
3ajjad M3 JpYrux Yy4eOHbIX IpeIMEeTOB M 3aJad U3
peanbHON >KHU3HU; BBIpAXaTh (POPMYJIaMU 3aBUCUMOCTH
MEXy BEIUYHMHAMU;

- yMETb ONEpUpPOBaTh  MOHATUSAMU:  TOXKAECTBO,
TOXJECTBEHHOE npeoOpa3zoBaHie, ypaBHEHHE,
HEpaBEeHCTBO, CUCTEMa ypaBHEHUI U HEpaBEeHCTB,
PaBHOCHIIBHOCTh YPaBHEHHH, HEPABEHCTB MU CHCTEM,
palMOHANIbHBIE,  HWppallMOHANbHBIE,  I[IOKa3aTelbHbIE,
CTEIEHHbIE, JJorapu(pMUIECcKue, TPUTOHOMETPUUYECKHE
ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI;

- YMETh pellaTh YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; peIlaTh ypaBHEHHS,
HEpaBEHCTBA M CHUCTEMBbl C MapaMEeTpoOM; MPUMEHSATh
yYpaBHEHHsI, HEPaBEHCTBA, MX CHUCTEMBI Ul PEUICHHUS
MaTeMaTHUYeCKUX 3a/1a4 M 33/1a4 U3 Pa3IUUHbIX o0sacTen
HAYKH U peaJibHON )KU3HHU;

- yMeTb  CBOOOJHO  ONEPHPOBATH  TMOHATHAMHU:
JBIDKEHUE, TapajuleibHbIl MEepeHoC, CHUMMETpUs Ha
IUTOCKOCTH U B TIPOCTPAHCTBE, TIOBOPOT, NpeoOpa3oBaHue
no100us, moi00HkIe GUTYPHI;

- YMETb paclo3HaBaTh paBHbIE U MOJO0HBIE (QUTYDHI, B
TOM YHCIIE€ B NIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
UCTIOJIF30BaTh T€OMETPHUECKUE OTHOIICHHS, HAXOIUTh
T€OMETPHUECKUE BEIMYHMHBI ([UIMHA, YTOJ, IUIOMIAIb,
0o0BbeM) TpU pELIeHWH 337ady M3 JPYIHX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOM JKU3HHU.

7




0e30IacHOCTH;

- BJIAACTb HAaBBIKaMHW pPACIO3HABAHWUA W 3allUTbI
uHpopMay, WHPOPMAIMOHHOMN 6€30MacHOCTH
JIMYHOCTH.

OK 03 [IlnanupoBarb #
peann3oBbIBaTh  COOCTBEHHOE
npodeccuoHanbHOe u
JUYHOCTHOE pa3BuUTHE,
MpeIPUHUMATEIBCKY IO
JeSITeTbHOCTD B
npodeCcCuOHAIBHON chepe,
UCIIOJIb30BAaTh  3HAHHUA  TIO0
(UHAHCOBOW TPaMOTHOCTH B
Pa3IMIHBIX KU3HEHHBIX
CUTYaIUsAX

- TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBJIATh KadyecTBa
TBOPYECKOH JIMYHOCTH;
-  WMeTh HHTEpPEeC K  pasnuuHbiM  cdepam
npoeCCHOHATLHON NEeSITeTbHOCTH, yMEHHUE
COBEPIIIATh OCO3HAHHBIN BBIOOp Oy yIIeH nmpodeccuu
U peajn30BbIBATh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
TOTOBHOCTb U CIIOCOOHOCTb K
00pa30BaHMUIO0 U CaMOOOPA30BAHUIO HA MPOTSKCHHUH
BCEH KU3HU,
- aHaJIW3UPOBATh TOJYYCHHBIE B XOJE PEIICHUs
3ala4dl  pe3yJbTaThl, KPUTHUYECKHA OIEHUBATh HUX
JOCTOBEPHOCTb, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX

YCIIOBUSX;
- CaMOCTOSTEIbHO COCTaBIATH IUJIaH  PEIICHUS
npoOJIeMBl € Y4YeTOM HMEIOLIUXCS  PECypCoB,

COOCTBEHHBIX BO3MOXKHOCTEU U MPEIMOUTEHHIA;
- yMeTh OIICHUBaThb PHUCKAU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;
- chopMupOBaTh MPU3HABATH CBOE MPABO U IPaBO
JPYTHX JIIOJIeH Ha OIIHOKH.

- YMEThb OIEpUpOBaTh NOHATHUAMU: paALMOHAJIbHBIC,
UPPaLMOHAIIBHEIE, IIOKa3aTelbHbIE, CTCIICHHBIE,
Jgorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATh NOHATUAMU: MHOIOIPAaHHUK, CEYCHHE
MHOT'OTpaHHMKA, KyO, apajuieienunen, npusma,
nupamuzia, Gurypa v moBepXHOCTb BPALICHHUS, LMIUHAD,

KOHyC, 1map, cdepa, cedeHHs QUTYpbl BpaIlCHHS,
IUIOCKOCTb, Kacarommasicss  cepsl, WJIMHAPA, KOHYCA,
miomaab MOBCPXHOCTU IMHUpaMuJibl, IIPU3MbI, KOHYCAQ,

ITHHIIPA, TUTOIIAb chepbl, 00beM Ky0a, TpsSMOYTOIBHOTO
napajuielienunea, MHUPaMUAbI, [PHU3MBI,  [TWIKHIPA,
KOHYca, I1apa;

- yMeTh HW300pakaTh MHOTOTPAHHUKHA U IOBEPXHOCTHU
BpAIllCHUs, X CEYCHUS OT PYKH, C TIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB M DJICKTPOHHBIX  CPEJICTB;  YMETh
pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTRE;

- YMETh pacno3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKY;

- YMeThb OIEpUpOBaTh MOHATUSMHU: MPSIMOYTOIbHAS
CHUCTeMa KOOpPJIWHAT, KOOPJAWHATHI TOYKH, BEKTOp,
KOOpJMHATHl BEKTOpa, CKAlIPHOE MPOU3BEIEHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOHM3BEICHHE
BEKTOpa HA YHCJIO; HAXOAWTh C TIOMOIIBID H3YYCHHBIX
dbopMyll KOOpPAMHATHI CEPEeIUHBI OTPe3Ka, PACCTOSHUE
MEXJTy IBYMSI TOUKAMU;

- yMemb Onepupo8ams NOHAMUAMU: 2pa, ceA3Hbll epag,
Odepeso, YUK, 2pagh Ha NIOCKOCMU, YMeHUue 3a0asamv u
onucvl8ams epaghoi PAa3IUYHbLIMU cnocobamu
UCNONB308aMb 2PAPbL NPU PEUeHUU 3A0aY,

- yMemb c60000HO ONEpUPoBaAmMb NOHAMUAMU: COUemaHue,




NnepecmaHno6Ka, YUcio COYemaHuil, YUcio nepecmaHo8ox,
ounom Hviomona, ymemv npumeHamv KOMOUHAMOpPHbIE
Gaxmul u paccysicoenus 0ns peuterust 3a40au,

- yMemb  HAXOOUMb  8EPOSAMHOCMU  COObIMUU  C
UCNONB308AHUEM 2PAPUUECKUX MeMOO008, NPUMEHAMb OJisL
pewieHuss 3a0a4  QOpMYIbL  CLONCEHUS U  YMHONCEHUS.
seposimuocmell, hopmyLy NOTHOU BEPOSIMHOCIU, POPMYLY
Bepnynnu, xombunamopuvie gakmer u - Gopmynsi;
OYeHUBAMb BEPOSMHOCIU  PEAIbHbIX COObIMUL, YMenb
onepupoeamv — NOHAMUAMU:  CAYYAUHAS — BEIUYUHA,
pacnpeoenerue geposimuHocmel, MamemamuyecKkoe
ooicudanue, oucnepcusi U CMAHOAPMHOE OMKIOHEHUe
CAYYAUHOU — eNUYUHBL,  (DYHKYUU  pacnpedenenus U
NIOMHOCIU — PABHOMEPHO2O, NOKA3AMeNbHO20 u
HOPMAIbHO20 — pacnpedesenutl;, yMemb  UCHOIb3068aNb
CBOUCMBA U3VUEHHBIX pAchpedesieHull OJisl peueHUs 3a0a4,
3HAKOMCMBO C NOHAMUAMU: 3AKOH OOJILUUX YUCET, MEMOObL
8bI00POUHBIX UCCIEO08AHUU; YMEMb NPUBOOUMb NPUMEDDL
NPOsIGIEHUsI 3AKOHA OONLWUX YUCel 6 NPUPOOHBIX U
00UecmBeHHbIX ABNEHUSX,

- yMemb CB0O0OHO ONEPUPOBAMb NOHAMUAMU. NIOWAOb
Queypwi, 0bvem ueypwi, geruuuHa yena, paccmostue om
MOUKU 00 NIAOCKOCMU, PACCMOSHUE MeNCOY NPIMbIMU,
paccmosiHue mexncoy NI0CKOCMAMU, HI0uadb cghepul,
nA0WA0b NOBEPXHOCMU NUPAMUObLL, NPUBMBL,  KOHYCA,
YUUHOpA, obvem Kyoa, NPAMOY20JIbHO20
napanneienuneod, NUpAMUOblL, NPU3Msl, YUIUHOPA, KOHYCA,
wapa, ymeHue Haxooums OmHouieHue 00bemo8 noOOOHbIX

Queyp.

OK 04 Db dexTruBHO
B3aMMO/JICHICTBOBATh U pPaboOTaTh
B KOJJIEKTHUBE U KOMaHJIE.

- TOTOBHOCTB MPOTUBOCTOSITH
IKCTPEMHU3MA, HaIlMOHAJIN3Ma,

UJICOTIOTUHU
kceHodoOuu,

AUCKPpUMHUHALIUNA 110 COLUAJIBHBIM, PCIUTHO3HBIM,

pacoBbIM, HAIIMOHAJILHBIM IPU3HAKAM;
- chopMHUpOBaTH HPaBCTBEHHOE

CO3HaHWME,

- YMETh ONEPUPOBATH MNOHATHUSAMU: CIy4YaWHBIA OIBIT U
CiydaifHOE COOBITHE, BEPOSATHOCTh CITYYaHOTO COOBITHS;
- YMETh BBIYUCIATH BEPOATHOCTH C HUCIHOJIb30BAaHUEM
rpadUYeCcCKUX METO/I0B; MPUMEHSAITH (DOPMYIIBI CIOKESHHS U
YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOpPHBIE (AKThl H
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3THYECKOTO MOBEICHHS;

- TOTOBHOCTb K TpYIY,
MacTepCTBa, TPYA0II00HE;

- CTaBUTh MNPOOJIEMBl M 3a7a4d, JOIYCKAIOUIUE
aNbTCPHATUBHBIC PEIICHUS;

- BJIAJNETh PA3IWYHBIMUA CrHOcO0aMu OOIICHHUS W
B3aUMOCIHCTBHS,

- apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMATYATh
KOH()JIMKTHBIC CUTYaIUH;

- Pa3BEepPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHUS
C HUCIIOJIb30BAaHHUEM SI3BIKOBBIX CPEJICTB; COBMECTHAs
JCATCIILHOCTD:

- TOHMMAaThb U HCIOJB30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUIYaJIbHOU pabOThI;

- BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX
necTBUil ¢ yyeToM  OOLIMX  HHTEPECOB U
BO3MOXKHOCTEH KaXKJ0T0 YieHA KOJIJICKTHBA,

- KOOPJIMHUPOBATH U BBIIIOJHATH PabOTy B YCIOBHSIX
pEaIbHOTO, BHUPTYaIbHOTO W KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- chopmMHpoBaTh CaMOKOHTPOIb, YMETh MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IOBEJICHHE, CIIOCOOHOCTh
QIaNTUPOBATHCS K 3MOIMOHAILHBIM WU3MEHEHUSM H
MPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

- cOpMHUPOBATH COIUATBHBIC HABBIKHU, BKIIFOUAIOIIHEC
CIIOCOOHOCTh BBICTpAaWBaTh OTHOILIEHUS C JPYTHMH
JTOIBbMHU, 3a00THUTHCS, TMPOSBIATE HWHTEpEC U
pazpemiats KOHQIUKTHL;

- chopMUPOBATh MPUHATHIE MOTHBBI M APTYMEHTHI
OpyruxX  JIIoJed Tpu  aHalM3e  pe3ylIbTaToB
JEATCIILHOCTH.

OCO3HAaHHUE NI ECHHOCTH

(GbopMyJIBl TIpU pEUISHUHW 3a/1ad; OIEHWBATh BEPOSATHOCTH
peaIbHbIX  COOBITHI; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMU; YMEHHUE IMPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCENT B MPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHMSIX

- yMeTh CBOOOJHO OINEPUPOBATH IMOHATHUSMH: CTEIICHb C
[ENBIM TOKa3aTelieM, KOpPeHb HaTypallbHOM CTENeHH,
CTENEeHb C paldOHAIBHBIM TOKa3aTejleM, CTENeHb C
JICUCTBUTEIIBHBIM (BEIIECTBEHHBIM ) MMoKa3aTeJieM,
jgorapudM  YuCIa, CHHYC, KOCHHYC W  TaHTEHC
MIPOM3BOJILHOTO YHCIIA;

- YMeThb CBOOOIHO OIEPHPOBATH MOHATHUSAMH: Tpaduk
bynkun, obpaTHas QyHKUMS, KOMIO3UIHS (DYyHKIHH,
TUHEHHAs QYHKOWS, KBaJApaTU4HAsS (DYHKIHS, CTCTICHHAS
GyHKIUS C LETbIM [OKaszarejaeM, TPUTOHOMETPHUYECKUe
GbyHKIIMM, OOpaTHBIE TPHUTOHOMETpHUYECKHE (DYyHKIHH,
MoKasarenbHass W Jiorapumuueckas (QyHKIUU; YMETh
CTpouTh TpaduKu QYHKIHHA, BBIIOIHATH IPEOOpa30OBaHUS
rpadukoB QyHKUINIH;

- YMETh HCMOJIb30BaTh rpa@uku QYHKIUH JUIS U3YUCHHS
MIPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTHX
Y4eOHBIX TPEIMETOB M W3 PEAbHON JKHU3HH, BBIPAKATH
(dbopMyJIaMi 3aBHCHMOCTH MEXIY BEJTHUYNHAMU;

- CBOOOJIHO OMEPUPOBAThH MOHATHSIMH: YETHOCTH (DYHKITHH,
MEPHOANIHOCTh (YHKIMH, OTPAaHUYCHHOCTh (YHKITUH,
MOHOTOHHOCTD byHKIIH, AKCTPEMYM ¢byHKIIUY,
HauOoJbIllce W HAWMCHbBIIEE 3HAUeHUs (yHKIHH Ha
MIPOMEXKYTKE; YMETh MPOBOIUTH HCCeA0BaHNEe QYHKIUY;

- YMETh UCIOJIL30BaTh CBOMCTBA U rpaduKu QYHKIIHHA JIIs
pellieHrs ypaBHEHUH, HEPABEHCTB U 3a]1a4 C TapaMeTpaMu;
N300pakaTh HAa KOOPJMHATHOH TUTOCKOCTH MHOXECTBA
pellieHnii ypaBHEHUH, HEPABEHCTB M UX CHCTEM;

- ymemb CB0O00OHO ONEPUPOBAMb NOHAMUAMU: MOUKA,
npAMAs, NJIOCKOCHb, NPOCMPAHCMBO, OMPe30K, JyVy,
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NIOCKULL Y20/, O8VZPAHHLIL Y20l, MPexepaHuvlil Yeol,
nepecexkailowuecs, napaiieibHble U CKpeuwusaoujuecs
npsamvle, NapaiielbHOCmb U NePReHOUKYIAPHOCTb NPAMbIX
U naocKkocmeu, Y201 MedcOy NPAMbIMU, Y20l MeHcoy
nPAMOU U  NIAOCKOCMbIO, Y201 MeHCOY NI0CKOCMAMU,
VMeHUe UCNONb3068amMb NPU peuleHuUu 3a0ay U3yyeHHble
Gaxkmel u meopemvl NIAHUMEMPUU, YMeHUe OYeHUBAMb

pasmepvl  00beKMo8 6 OKpydcarowem Mupe; ymMems
onepuposamv  NOHAMUAMU:  MHO202PAHHUK, — CedeHue
MHO202PAHHUKA, NPABUNbHBINL MHO202PAHHUK, NPU3MA,

nupamuoa, ueypa u nosepxHoOCmsb 8pPAWeHUsl, YUTUHOP,
KOHyc, wap, cghepa, pazeepmra NOBEPXHOCMU, CEYeHUs.
KOHYCa U YUIUHOPA, NApaiiesibible OCU ULU OCHOBAHUIO,
ceyeHue wapa, NIOCKOCMb, Kacarowascs  cgepul,
YuruHopa, — KOHyca, — yMeHue — CmpoOumv  CeuyeHue
MHO202PAHHUKA, U300PAACAMb MHO2OSPAHHUKU, (Ducypbl U
NOBEPXHOCIU 8PAWCHUsl, UX CEYEHUs, 6 MOM Yucie C
NOMOWbBIO INEKMPOHHLIX CPeOCm8; YMeHue NPUMEHSIMb
CBOLICMBA  2eOMempUYecKUx @ueyp, CcamocmosmenbHoO
dopmynuposame  onpeodenenus — uzyuaemvix  guayp,
8b106UCAMb  2UNOMe3bl O  CBOUCMBAX U  NPUBHAKAX
2eomempuieckux ueyp, 000CHO8bI8AMb UL ONPOBEPSAMb

ux, yMmeHue nNpoBoOUMb Kiaccugukayuio @ueyp no
PA3IUYHBIM  NPUSHAKAM, — 8bINOJHAMb  He0OXooumvle
O00NONHUMENbHbLE NOCHPOEHUSL.
OK 05 OcymiecTBisATs YCTHYIO U | -  TPHHATH  TPATUIMOHHBIC  HAI[MOHAJBHBIC, | - YMETh OTIepUPOBATH MTOHSATHSIMH: cpenHee
MUCbMEHHYI0 KOMMYHHUKAIIUIO | OOIIEYeTIOBEUECKHUE TYMaHUCTUYECKHE u | apupmMeTnyeckoe, MeAMaHa, HauOoNIbIIee U HaUMEHbIIIee
Ha TOCYJapCTBEHHOM S3BIKE | JEMOKPAaTHUYECKUE IIEHHOCTH; 3HAUYCHUS, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHCHUE
Poccuiickoii  Denepaumu € | - COBEPIICHCTBOBATH S3BIKOBYI0 W UHTATEIBbCKYIO | YHCIOBOTO HAOOpa; yMEHHE H3BJIEKATh, HHTEPIPETUPOBATH
y4eTOM OCOOEHHOCTEH | KynbTypy Kak CpEICTBAa B3aMMOJCHCTBUS MEXIY | HHQOPMAIMIO, NpPEACTAaBICHHYIO B  Ta0iaMIax, Ha

COMUAJIBHOTO H  KYJIBTYPHOI'O
KOHTCKCTA.

JIIOAbMHA Y ITIO3HAHUA MHUPaA,

- OCO3HaTb IICHHOCTH HaquOﬁ ACATCIIBHOCTH,
TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYTO u
HUCCICAOBATCIILCKYIO ACATCIIbHOCTh MHANBHUAYAJIbHO U

B IpYIIIIE;

JrarpamMmax, rpaukax, OTpakarollyro CBOMCTBA pealbHBIX
MIPOLIECCOB W SIBJICHUMN; TMPEACTABIATH HHPOPMAIHIO C
MOMOUIbI0  TAabMuIl W JAWarpaMM;  HCCIeA0BaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCJIE C NPUMEHEHUEM
rpaMuecKuX METOAOB U SJIEKTPOHHBIX CPEJCTB;
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- BHOCHTb KOPPEKTHBBI B JIEATEIHLHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB IIEJISIM, OLICHUBATH PUCKU
MOCTICICTBUI JEATETLHOCTH,

- BJIAJICTh HABBIKAMU y4eOHO-HCCIIECIOBATEIICKON H
MPOEKTHON JeSITEIhHOCTH, HABBIKAMU pa3pelICHUs
mpo0JieM; co3/1aBaTh TEKCTHI B PAa3IMYIHBIX (hopMarax
C ydYeTroM Ha3HaueHWs WHGOpMAIMM U IIEJICBOM
ayUTOPUHU,  BBIOMpass  ONTHUMAIbHYIO  (Qopmy
MIPEJICTABJICHUS U BU3YaJIH3aIi;

- BJIJICTh HABBIKAMU [TO3HABATEIBHON pedIieKCuu

KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJTUTEIBHBIX TIPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHHI.

- YMETb OIEpUPOBaTh MOHATUAMHU: TOYKa, MpsMasd,
IJIOCKOCTB, MPOCTPAHCTBO, JBYTPaHHbBIN yrod,
CKpELIMBAIOIINECS psIMBIE, NapajuieIbHOCTh u

MEPICHIUKYIISIPHOCTD MPSMBIX M IJIOCKOCTEH, YTOJ MEXKTY
OPSMBIMH, yTOJI MEXKIY MNPSMOW W IUIOCKOCTBIO, YTOJ
MEXKTy IJIOCKOCTSIMHU, PACCTOSTHHE OT TOYKHU J0 TIIOCKOCTH,
paccTossHUE MEXIy MPSMBIMH, PAacCTOSHHE MEXKIY
TUIOCKOCTSIMU; YMETh WCIOJIb30BaTh MPH PEIICHUU 3a7a4
U3y4YeHHbIE (DAKTBl U TEOPEMbl IUIAHUMETPHH, YMEHHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- ymemb C80O00HO ONEpPuUpPoO8amv HOHAMUAMU. CPeOHee
apugmemuueckoe, mMeouana, Hauboibulee U HaUMeHblee
3HAYeHUs, pazmax, OUCNepcus, CMAaHOapmHoe OMKIOHEHUe
O/ ONUCAHUSL YUCTOBLIX OAHHBIX, YMemb UCCLed08aNb
cmamucmuyeckue OaHHble, 8 MOM YUCie C NpUMEeHeHUeM
epaghuueckux  mMemooo8 U  IJIEKMPOHHLIX — CPEOCM8,

epaguuecku uccredosams Ccoémecmuvle HAOIOOEHUS C
ROMOWBIO OUASPAMM PACCEUBAHUS U TUHEUHOU PecPecCUl.

OK 06 IIposiBIsATh Ipa’/1aHCKO-
NaTPUOTUYECKYIO MTO3UILIUIO,
JIeMOHCTpUpPOBaTh OCO3HAHHOE

MTOBEJCHUE Ha OCHOBE
Tpa)]I/IHI/IOHHBIX
00IIIeYEeIOBEYSCKUX [IEHHOCTEH,
B TOM 4YHCIC C YYEeTOM
rapMOHU3AIUH

MCKHAIIMOHAJIBHBIX H
MCKPCIUTUO3HBIX 0THOHIGHI/II>1,

MIPUMEHSTh CTaHJIapPThI
AHTUKOPPYILIMOHHOTO
MOBE/ICHHUS.

- TOTOBHOCTb K  AaKTUBHOM  JESTEIbHOCTU
TE€XHOJIOTUYECKOW M COLMAIBHOW HaIpaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATh, IJIAHUPOBAaTh W
CaMOCTOSITEJILHO BBIIIOJIHATE TaKyl0 AEATEIbHOCTB;

- TIUJIAaHUPOBaTh M OCYIIECTBIATH JIEUCTBUSA B
OKpYyXKalollled Cpele Ha OCHOBE 3HAHUS Iieled
YCTOMYHMBOTO Pa3BUTHs YEJIOBEUECTBA;

- CaMOCTOATENBHO OCYHIECTBIATH IO3HABATEIBHYIO

NEeSITeNbHOCTh, BBISBIATH TMPOOIEMBI, CTaBUTh H
(dbopMynupoBarthb CcOOCTBEHHBIE 3a/1auun B
00pa3oBaTeNnbHON  JEATENbHOCTH W KU3HEHHBIX
CUTYaIIUsX;

- cnocoOcTBOBAaTh (DOPMUPOBAHHIO U TPOSIBICHUIO
IIMPOKOM DJpYIUIMU B pa3HBIX OONACTAX 3HAHMH,
MOCTOSIHHO TOBBIIIATh CBOW 00pa3oBaTeNbHbBIA U

- YMETh peuiaTh TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM
Yrclie Ha MPOLEHTHI, JOJU U YacTH, Ha IBIXKEHUE, padoTy,
CTOMMOCTbH TOBApPOB M YCIYT, HAJIOTH, 33Ja4d U3 001acTu
yVOpaBleHUs JTUYHBIMH U CeMeHHbIMH (UHAHCAMH);
COCTaBJISITh BBIPAXKEHUS, YpaBHEHHs, HEPABEHCTBA M MX
CUCTEMBI TI0 YCIIOBHMIO 33Jaud, MCCIEN0BATh MOJIYyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTAaTOB;

- *yumemv onepupoeamv NOHAMUAMU: ONpeoeNeHuUe,
akcuoma, meopema, cleocmsue, COUCMB0, NPUSHAK,
00Ka3amenbcmeo, pasHoCUNIbHblE (QOPMYIUPOSKY, YMemb
dopmynupoeame ~ obpamHoe U NPOMUBONOTIONCHOE
ymeepacoenue, npusooums npumepsbl U KOHMPHPUMEDD,
UCNONb306AMb  MEeMOo0  MAMeMamu4eckon — UHOVKYUU,
npo8oOUMb 00KA3AMENbHbLE PACCYHCOCHUS NPU peuleHUU
3a0au, oyeHusamo J102UHECKYI0 NpasUIbLHOCb
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KyJIbTYPHBIH YPOBEHB;
- copmupoBaTth, pa3BuBaTh CHOCOOHOCTh

IIOHUMAaTh MHUP C IIO3UIHUHU APYIOro 4€JI0BCKa.

paccyxrcoenuil;

- *ymemv  c80000HO  ONepUPOBAML  NOHAMUAMU.:
noCne008amenIbHOCmb,  apumemudeckas  npozpeccus,
2eomempudeckas npozpeccus, OecKoHeuHo YoOwleaouas
2eomempuyeckas — npozpeccus;,  ymemv  3A0a8amv
nocnedo8amenbHoCmu, 8 MOM — uYucie ¢ NOMOWbIO
DPEKYPPEHMHBIX POpMYIL;

- *ymemv @vlOUpamsv nooxXoo0sawuti Memoo OJisi peuleHus
3a0auy,  NOHUMAHUe  3HAYUMOCMU  MAMEMAmMuKu 8
UsyYeHUuu NpUpooOHvIX U 0OUeCMBEHHbIX NPOYeccos U
AGNEHULl, YMemb PAcNo3HABamsb NpossieHUe 3aKOHO8
MamemMamuxyu 8 UCKyccmee, ymems npueooums npumepbvl
MamemMamuyeckux OmKpPbIMuULl POCCUUCKOU U MUPOBOL
MamemamuyecKol HayKu

OK 07 ConencTBoBaTh
COXPaHEHUIO OKpYXKarolen
cpenbl,  pecypcocOepekeHHtIo,
IIPUMEHSITh 3HAHUS 00
M3MEHEHHMH KJIMMaTa, IPUHLUIIBI
OepexIMBOrO  IPOM3BOJICTBA,
3hGheKTUBHO  JIEHCTBOBATH B

qpesquaI‘/’Ime CHUTyalluAaX.

- HE IpUHUMATh [JEHCTBUS,
OKpYKarollen Cpele;

- yMETb  IIPOTHO3UPOBATH
9KOJIOTMYECKHE  IIOCJIEICTBUSA
JNENCTBUMN, TPEAOTBPALIATh UX;
- PACIIUPUTH ONBIT JEATEIBHOCTH 3KOJOTUYECKOU
HaIIPABJICHHOCTH;

- pa3pabaThiBaTh IUIaH PELIeHUs NMPOOJIEMBI C YUETOM

IMPUHOCAIIUC BPCA

HeOJIaronpusITHbIE
IpeANPUHUMAEMBIX

aHan3a MUMEIOLIHXCS MaTepUaATbHBIX u
HEMaTepHaJIbHBIX PECYpPCOB;

- OCYILECTBIISATh  IleJICHANpPaBJIEHHBIH  TOUCK
nmepeHoca CpeAcTB H  Crnoco0OB  JEHCTBUS B

npoeccCHoHANBHYIO Cpeny;

- YMEThb TEPEHOCHTh 3HAHHS B IMO3HABATEIBHYI U
MPAKTUYECKYIO0 OO0JIACTH KHU3HEIEATCILHOCTH,

- TpeasaraTh HOBBIE MPOEKTHI, OIIEHWBATh HACHU C
MO3UIIMKA HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHUECKOU
3HAYUMOCTH;

- JlaBaTh OIICHKY HOBBIM CHTYaIlUsM,
KOPPEKTHBBI B ICATCILHOCTD,
COOTBETCTBHUE PE3YIbTATOB IIETISIM.

BHOCHUTH
OICHUBATDH

- YMETh ONEPUPOBATH MOHATUSAMHU: (HYHKIIHUSI, HETIPEPHIBHAS
GbyHKIUS, MPOU3BOIHAS, TIEPBOOOPa3HAsi, ONPEICICHHBIHI
MHTErpaJl; yMETh HAXOAUTh MPOU3BOJIHBIE IEMEHTAPHBIX
GbyHKIIUH, UCTIONB3YS CIIPaBOYHBIC MaTepUabl;
MCCJIEI0BATh B MPOCTEHIINX CIydasx byHKIMH ~ Ha
MOHOTOHHOCTb, HAXOAUThL HAHOOJBIINE W HANMEHBIIINE
3HaueHUs! (YHKIH; CTPOUTH TpadUKd MHOTOUJICHOB C
WCIOJb30BAHUEM anliapara MaTeMaTUYECKOTO aHAJIN3a;
MPUMEHATHh POU3BOJHYIO IpU pEeuIeHuW 3aJady  Ha
JBJKEHHE; pellaTh MNPaKTUKO-OPUEHTUPOBAHHBIE 3a/aud
Ha HauOOJIbIIINE A HauMEHbIIHME 3HAYEHHs, Ha
HaxO0JIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETbh ONEPUPOBATH MOHATUSIMU: JBUKECHUE B
MPOCTPaHCTBE, TNOAO0HBIE (UTYpEl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOLIEHHE IUIONIAJEH MOBEPXHOCTENW U
00BeMOB MOAOOHBIX (GUTYP MPH PEIICHNUH 33]aY;

- YMETb BBIYUCISTH T€OMETPUYECKUE BEIUYMHBI (JJIMHA,
yTOJ1, TUIOIIa/1b, 00bEM, IUIOIIA b IOBEPXHOCTH),
UCIIOJNB3YS U3y4eHHBIE (POPMYIIBI U METOJIBL;

- *yuemsv onepupoeamv NOHAMUAMU. HENPEPbIBHOCMb
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dynkyuu, acumnmomsl epaguxa QymKyuu, nepsas u
emopasi  NpPou3BOOHAs. (PYHKYUY, 2eoMempuyeckui u
Quzuueckuti  cmvici  NPOU3BOOHOU,  NepP8OOOPA3HAA,
onpeoeneHHblll UHMme2pa; yMemsb Haxo0ums acUMNmomsl
epaghuxa GyHKyuu, yMmeHue BblYUCTAMb NPOUIBOOHBLE
CyMMbl, NPOU38E0eHUsl, YACTNHO20 U KOMNOZUYUU (DYHKYUL,
HAXo0ums ypasHeHue KacamenivbHou K epaguxy ynkyuu,

- *yuemvb ucnonvb308amev NPOU3BOOHYI0 OISl UCCAEO0BAHUS
DyHKYUll, 01 HAXONCOEHUs HAULYYWEe20 peuleHuss 8
NPUKTIAOHBIX, 8 MOM 4YUCle COYUANbHO-IKOHOMUUECKUX U
Gusuueckux 3aoauax, Ons onpeoeieHuss CKOpocmu Uu
VCKOpeHUsl, HAxXoo0umsv Nniowaou u odvemvl @ueyp ¢
nOMOWbIO unmeepana; npueoouUms npumepwl
MAMemMamuyecko2o  MoOeIupo8aHusi ¢ NOMOWDBIO
ougpepenyuanvrvix ypasreHul,

- *ymemsb c60600HO onepupo8amv NOHAMUAMU.:
NPAMOY20IbHASL CUCIEMA KOOPOUHAM, 6eKMOp,
KOOPOUHAMbL MOYKU, KOOPOUHAMbL BEKMOPA, CYMMA
BEKMOPO8, NPOU3BEOEHUE BEKMOPA HA YUCTIO, PA3NONCEHUEe
sexmopa no 6a3ucy, CKAIApHoe NPou3eedenue, 6eKmopHoe
npousseoeHue, Y20 Mexlcoy 6eKMopamu, yMeHue
UCNONIb308AMb BEKMOPHBIU U KOOPOUHAMHDBIU MemOO OJls
PpeuleHus 2eoMempudecKux 3a0ay u 3a0ay 0py2ux y4eonvix
npeomemos,; onepuposams NOHAMuAMU.: mampuya 2x2 u
3x3,0npedenumensy mampuyvl, 2e0MemMpPULECKUli CMbLCIL
onpedenumers.

[IK 1.3. BrimosHsaTh
rpadudeckre padboThl 1o
COCTaBJICHUIO
KapTorpapuuecKkux
MaTepHaJIOB.

- YMeTb BBIOMpaTh MOAXOIAIIMNA W3yYEHHBIH METON
JUISL pelIeHUs 3a/1a4M, Paclio3HaBaTh MaTeMaTUYECKHe
(GakThl 1 MaTeMaTUYECKUE MOJEIU B NMPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUSAX.

- yYMEHHE CTpOHWTh TpaduKH W3yUYeHHBIX (YHKIIUH,
UCIIONB30BaTh TpaGuKH MPH HU3YUYECHHH MPOIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUU 33134 U3 JPYTUX y4eOHBIX
NpeMETOB W 3aJad M3 pPEaTbHON JKHU3HHU; BBIPAXKaTh
dbopMyIaMu 3aBUCHMOCTH MEXK/y BETHUNHAMU;

- epaghuyecku uccnedo8ams comecmubvle HAOIO0EHUs C
HOMOUWBIO OUACDAMM.

TIK 2.3. CocraBiadTh
TEXHUYECKUH IIIaH

- AHaJIM3UpOBaTh IIOJYYCHHLIC B XOJC PCHICHUA
3aJa4n PE3yJIbTAaThl, KPUTUYCCKH OLCHUBATH

- YMETh BBIUUCIATH T€OMETPUUYECKHUE BEIWYUHBI (IJIMHA,
yTOJ1, TUIOMIA/1b, 00bEM, IUTOIIA/Ib IOBEPXHOCTH),
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KaluTajJbHOTO CTPOUTEIHCTBA C
MIPUMEHEHUEM anmnaparHo-
MIPOrPaMMHBIX CPEJCTB.

HUX JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIJIOBHUSX;

- CaMOCTOSITEJIbHO COCTaBJATh ILJIAH  PELICHMS
mpoOJieMbl € Yy4€TOM HMEIOLIUXCS  PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTECHUH;

- OCO3HaTh IIEHHOCTHM HAy4YHOM M MPOEKTHON
JEATEIIbHOCTH, FOTOBHOCTh OCYILIECTBJISATD
MPOCKTHYKD U HCCIENOBATEIbCKYIO JIE€ATEIbHOCTh
WHJIMBUYaJIbHO U B TPYIIIE;

- BHOCUTb KOPPEKTHUBBI B AESITEIbHOCTb, OLIECHUBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM, OLIEHUBATh PUCKHU
MOCJIE/ICTBUI 1€ATEIbHOCTH;

- BJAJICTh HABBIKAMHM Y4YEOHO-UCCIIEIOBATEIHLCKOU U
MIPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHM pa3pelIeHUs
po06JieM; co3AaBaTh TEKCThI B Pa3NUYHBIX (hopmarax
C yYeTOM Ha3Ha4YCHHWS WHPOPMAIMM H IEJICBOU
ayIUTOpUHU,  BbIOMpas  ONTUMAIbHYIO  (opmy
MPEJICTABICHUS U BU3YAJIN3ALIUH;

- BJIa/IETh HAaBbIKAMH [M0O3HABATENBHOMN pedIeKcuu Kak
OCO3HAHMS COBEPIIAEMBIX JICCTBHI U MBICITUTEIbHBIX
MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMII;

- TOTOBHOCTh K aKTUBHOM JE€SATEIbHOCTH
TEXHOJIOTUYECKON HaIIPaBIEHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATH, INIAHUPOBATH U CAMOCTOSTENBHO
BBINOJHATH TAKYIO ACSITEIIbHOCTb.

UCTIONB3Ys H3yYCHHBIC (POPMYITBI U METO/IBI,

- yMemsb c860000HO ONePUPO8ams NOHAMUAMU. NAOUWAOL
Gueypoi, 06vem Queypul, serununa yena, paccmosiHue om
MOUKU 00 NIOCKOCMU, PACCMOSIHUE MeHCOY NPIMBIMU,
paccmosiHue mexicoy Ni0CKOCMAMU, NA0Waob chepul,
NI0WA0b NOBEPXHOCMU NUPAMUObL, NPUZMbL, KOHYCA,
YUIUHOPA, 00BeM KyOd, NPAMOY20IbHO2O
napanneienuneoda, NUpamuosl, NPUMbl, YUIuHOpa, Komyca,
wapa, ymenue Haxooums omuouieHue 00bemo8 noOOOHbIX

Queyp.
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I[IK 3.4. OcymectBisTh cOOp,
CUCTEMAaTH3aIHNI0 U HAKOTUICHUE
uHpopManuu,  HEOOXOIUMOMH
IUIL ONpeIeNeHusT KaJacTpOBOM
CTOUMOCTH 00BEKTOB
HEJBUYKHUMOCTH.

- BJaJCTh HABBIKAMHU MOJIydeHUs HH(DOpMALUHU U3
HUCTOYHUKOB  Pa3HBIX THUIOB, CaAMOCTOSTEIBHO
OCYIIECTBIIATh MOUCK, aHAIM3, CHCTEMATH3AIUI0 U
MHTEPIPETAINI0O UHPOPMALUU PA3IUYHBIX BUAOB H
(dhopM mpeIcTaBICHHUS,

- HCIOJB30BaTh CPEACTBa HHGOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B peICHUA
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHru3allMOHHBIX 3a/1a4.

- YMEHHE H3BJICKAaTh, WHTCPIPETHUPOBATH HH(OpPMAIIHIO,
MPEJICTABICHHYIO B Ta0IMIIAX, HA [UarpaMmmax, rpadukax,
OTPaKAIONIYIO CBOMCTBA PEalIbHBIX MPOIIECCOB U SIBIICHUIA,
NPEICTaBIATh HMHPOPMAIMIO C TMOMOIIBI0 TAOIUI U
JarpaMM; MCCJIeIOBaTh CTATUCTHYECKUE TAHHBIC, B TOM
guclie ¢ TNpPUMEHEHHWEM Trpaduueckux METOJIOB H
DJIEKTPOHHBIX CPEJICTB;

- ymemv ucciedosams cmamucmuyeckue OamHvle, 8 Mom
yucie ¢ NpUMeHeHueM — 2pa@uueckux — Memooos U
NEKMPOHHBIX CPEOC.

* Kypcusom avloeneHvl yenyoieHH020 YPOosHs
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2. CTpyKTypa ¥ coaep:kaHue 001e00pa3oBaTe/IbHON ANCHUILINHBI

2.1. O0beM JUCHUIIMHBI H BBl y4e0HOH padoThl

Buj yueOnoii padoTsI

O0BLeM yacoB

(2 cemecmp)

O0bem 00pa3oBaTeIbHOM NPOrpaMMBbI TUCHMIIIHHBI 340
B T.4. CAMOCTOSITENbHAs paboTa 2
B T.4. TEOpETHUYECKOE 00yUYeHHe 304
IIpodeccuonaibHO-0PHUEHTHPOBAHHOE COdepKaHMe (CoJep:KaHue 10
NPUKJIATHOTO MOLYJISA)

B T.4. IPAKTUYECKHUE 3aHATHUSA 10
NuapuBuayaJbHbIH POEKT 6
Koncynbranumn 8
IIpomexyTounas arrecrauusi B popme sxzamena (1 cemecmp), sk3amena 16
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2.2. TeMaTH4YeCcKHH IIaH U coaecpkaHue NUCHUIIIMHbI

HaumeHoBaHMe pa3esioB U TeM Conepxanue yueOHOro Marepuasa (0CHOBHOE M NpodeccuoHaIbLHO- O6beM yacoB ®Dopmupyemble
OpPMEHTHPOBAHHOE), 1a00PaTOPHBIE U MPAKTHYECKHE 3aHATHS, IPHKJIATHOM KOMIIEeTeHIUH
MOIYJIb
1 2 3 4
OcHoBHOe coJep:KkaHue
Pasnea 1. [loBTOpEenne kypca B
MaTeMATHKH OCHOBHOI IIKOJIbI
Tema 1.1. Llens u 3amaun Coaepxanue
MaTEMaTHKH IIPH OCBOCHUH bazoBbie 3HaHMs 1 YMEHHS IO MaTeMaTHKE B MPO(ECCHOHATBHOM U B TIOBCETHEBHOM
CHIENHATbHOCTH. JeATEITEHOCTH.
KomOunmpoBaHHOE 3aHATHE 2
Tema 1.2. Uncna v BBIYUCICHUS. Coaepxanue
BeipaeHust 1 npeoGpasoBaHusL. Jle#icTBUS HA/T TOJOKHUTEINBHBIMA U OTPUIIATEILHBIMHU YHCIIAMH, OOBIKHOBEHHBIMHU 1
JOECSITUYHBIMU ApoOsiMu. JleiicTBUS cO cTeneHsIMH, GOPMYJIBI COKPAILIEHHOTO
YMHOXEHHUSL.
KoMOMHUPOBAHHOE 3aHATHE 2 OK-01, OK-02,
P OK-03, OK-04,
Tewma 1.3. 'eomeTpus Ha IIpodeccnoHanbHO-OPUEHTHPOBAHHOE coep:kanne 1 OK-05, OK-06,
TUTOCKOCTH. Buset miockux Guryp v Ux riomais. OK-07, I1K-2.3
ITpakTHKO-OPHEHTHPOBAHHBIE 33/1a41 B KypCce FeOMETPUH Ha TUIOCKOCTH.
[MpakTHyeckoe 3aHsATHE 2
Tewma 1.4. [IponieHTHBIE Copepxanue
BBIIMCIICHMA. [pocThle MPOIEHTHI, pa3Hble CIOCOOBI MX BbIYKCciIeHHs. CII0KHBIE IPOIICHTHI.
[IpakTrueckoe 3aHsATHE 2
Tewma 1.5. YpaBHenus u Copepxanue
HepaBeHCTBA. CHCTeMBI Jluneiinbie, KBagpaTHbIC, IPOOHO-IIMHEIHBIE YpaBHEHUS 1 HepaBeHCTBa. CriocoObt
YPaBHCHHH. pEILIEHNUs CUCTEM JIMHEHHBIX ypaBHEHUH. CHCTEMBI TMHEWHBIX HEPABEHCTB.
[IpakTHyeckoe 3aHsTHE 2
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Tema 1.6. BxogHol KOHTPOIIb.

Conaepxanue

Brramncnenus u nmpeoOpa3oBaHys. Y paBHEHHS U HEPaBEHCTBA. | eOMeTpHs HaITIOCKOCTH.

KonrtponpHas pabora 1 2
Pa3zpnen 2. CreneHu U KOPHH. )8
Crenennas pyHKuus
Tema 2.1. Ctenens ¢ Coneprxanne
panroHaIbHBIMU U [ToHsTHE CTENEHN C palMOHATBHBIMU U IEHCTBUTENFHBIMH TTOKA3aTEISAMH.
ACHCTBUTENBHBIMU MTOKA3ATENAMH. | | o\ iGrHIpOBAHHOE 3aHSTHE 2
Coaepxanue
Tema 2.2. CoiicTBa CTENEHEH. Caoiictsa creneneii. [IpeobpazoBanue BoIpaKeHUH, COIEPIKALTUX CTETICHH.
KomOuHMpoBaHHOE 3aHATHE 2
Coneprxanue
o [lonsiTre KOpHS n-0i cTeneHu U3 IeHCTBUTENbHOrOo yncia. CBoicTBa KOpHSA n-oit
Tewma 2.3. KopeHb n-0ii cTeneHu.
CTETICHH.
KomOunmnpoBanHoe 3aHsiTHe 2
P OK-01, OK-02,
T 5 4. TIbeot Coneprxanue OK-03, OK-04,
ema 2.4. [IpeobpaszoBanue "
_peobp [IpeoOpazoBaHue BEIpAKEHUH C KOPHSIMH. OK-05, OK-07,
BBIPRKEHUM C KOPHSIMHU. MK-1.3
KomOuHmpoBaHHOE 3aHATHE 2 '
Conepxanue
Tewma 2.5. UucnioBast pyHKIHS. N
[MonsiTre GpyHKIMH, ee 001acTH OnpeieNieH s U 0071aCTH 3HAYCHUH (HYHKIIUH.
Ob6mnacTs orpeieneHus u 006IacTh
9 Crnoxnas pynkius. ObpatHas QyHKIHSA.
3HA4YeHUH (QPyHKIHU.
KomOunmpoBaHHOE 3aHsATHE 2
Coaepxanue
Tema 2.6. CriocoOsl 3ananus
Crioco0s1 3ananus ¢pynkunu. I'paduk ¢pynkuun. Iloctpoenue u ureHue rpaukos.
¢yskuuu. I'paduk pyHKINM.
I'paduueckast vHTEpIIPETAIHSL.
KoMOmHMpOBaHHOE 3aHATHE 2

Tema 2.7. OcHOBHBIE CBOICTBA
GyHKIHH.

Conaepxanue

OCHOBHBIC CBOMCTBA (bYHKLII/II/II MOHOTOHHOCTB, YETHOCTB/ HCYCTHOCTD,
OTrpaHUYCHHOCTD, NICPUOAUIHOCTD. A)IFOpI/ITM HUCCIICJOBAHUA (I)YHKLII/II/I
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KomOuHMpoBaHHOE 3aHATHE 2

Tewma 2.8. Crerennas Gyukius, ee | COACPXKaAHHME
CBOICTBa U TpaduK. CreneHHble PYHKIIUU, UX CBOHCTBA U TPapHUKH.

KoMOmHMpOBaHHOE 3aHATHE 2

ConeprxaHue

Tema 2.9. JIuneiiHbie ypaBHEHUS U Z Z Z "
Kopuu ypaBuenuii. PaBHOCUIIEHOCTE ypaBHEHUH. Pelienre TuHeHHbIX YpaBHEHUN U

HEepaBEHCTBA.

HEpaBEHCTB.

KoMOmHMpOBaHHOE 3aHATHE 2
Tema 2.10. Cuctembl TUHEHHBIX Conepxanne

YPAaBHCHHH C IBYM Pemenne cucTeM TMHEHHBIX YPaBHEHHI! C IBYMs HEU3BECTHBIMH.

HCU3BCCTHBIMMU.
KomOunmnpoBanHoe 3aHsiTre 2

Tema 2.11. Kagparusie ypasrenns | COACpxKaHue

U HEPAaBCHCTBA. PemieHne kBaapaTHBIX ypaBHEHUH U HEPABEHCTB. MeTOI HIHTEPBAJIOB.
KomOuampoBaHHOE 3aHATHE 2
Tema 2.12. MppaunoHanbHble Conepixanue
YpaBHEHHUSL. Pemienue nppaimoHanbHbIX YPaBHEHHIA.
KomOuHMpoBaHHOE 3aHATHE 2
Tewma 2.13. UppanuoHaibHbIE Conepixanue
HEpaBEHCTBA. Pemienue nppaimoHanbHbIX HEPABEHCTB.
KomOunmpoBaHHOE 3aHsTHE 2
Copepxanue

Tema 2.14. Pemtenne 3aau. . o
Pemienue nuHENHBIX, KBaAPATHBIX, UPPALMOHATIBHBIX YPAaBHEHUN 1

CreneHu U KOPHU. .
HepaBeHCTB. [locTpoeHne rpadukoB cTeNeHHBIX (YHKITHM.

KonrponbHas pabora 2 2
Pazgen 3. IlokazateabHast
(yHkmma 10 OK-01, OK-02,
OK-03, OK-04,
Copnepxanue OK-05, OK-07,
IK-1.3

ITokazarenbHas QyHKIMS, €€ CBOWCTBA U rpaduK.
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Tema 3.1. Iloka3arenbHas

KOM6I/IHI/Ip0BaHHOC 3aHATUC

($yHKUUs, UX CBOMCTBA U TpaduK. 2
Tewma 3.2. [TokazarenpHbIE Conepixanue
YPaBHEHUSL. Pemienne noka3aTenbHbIX YpaBHEHUH.
KoMOMHHMPOBAHHOE 3aHATHE 2
Tewma 3.3. [TokazarenbHbIe Conepxanne
HEpaBeHCTBA. Pemenne noka3aTebHBIX HEPaBEHCTB.
KOMOUHHMPOBAHHOE 3aHATHE 2
Tewma 3.4. Pemenue rokasaTenbHeIX | CopepixaHue
YPaBHCHUH 1 HCPABCHCTB. Pelenye noka3aTeIbHbIX YPABHEHUMH, HEPABEHCTB Pa3IMYHBIMU METOaMHU.
Cucremsl.
KomOunmnpoBanHoe 3aHsiTre 2
Coneprxanue
Tema 3.5. Pemenne 3amauy. z
Pemenne nmokasarensHbIX ypaBHEHHH 1 HepaBeHCTB. [locTpoenne rpadukos
[loxazarenbHast QyHKITHSL. N
MOKa3aTeJIbHOU (DyHKITUY.
Konrponbhas pabdora 3 2
Pasnean 4. Jlorapugmsl.
Jlorapupmuueckas GpyHkuus 16
Conepxanue
Tewma 4.1. Jlorapudm uucna.
[Monsitue norapudma yncna. HarypanbHbie U gecsTuaHble toraprudmel. Beraucienne
HatypanbHble U 1ecATHUHBIE
sorapumoB. OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO. OK-01, OK-02,
JIOTapU(MBI. OK-03. OK-04
KoMOMHMpOBAHHOE 3aHSATHE 2 V2, UR-UA,
Conenmarie OK-05, OK-07,
aep IK-1.3
Tema 4.2. CpoiicTBa orapugmos. CgoiictBa jgorapudmos. [lepexon k ApyroMmy OCHOBaHHIO
KomOunmpoBanHoe 3aHsiTre 2
Conaepxanue
Tewma 4.3. JlorapudmupoBanue u
JlorapudmupoBaHue 1 MOTEHIUPOBAHKE.
MOTEHLIPOBaHHUE. 2

KOM6I/IHI/Ip0BaHHOC 3aHATHUC
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Tema 4.4. Jlorapudmudeckas
(hyHKIH, ee CBOHCTBA U rpad UK.

Conaepxanue

Jlorapummyeckas GpyHKIHS, ee CBOMCTBA U rpaduK.

KomOunmpoBanHoe 3ansiTue 2
ConeprxaHue
Tema 4.5. Jlorapudmuyeckue N
Pemenue norapudmMuyeckux ypaBHEHUH pa3IMuHBIMU METOAAMHU.
YpaBHEHHUSL.
KOoMOMHHMPOBAHHOE 3aHATHE 2
ConeprxaHue
Tema 4.6. Jlorapudmuaeckre
Pemenue norapudMuyecKux HEPaBEHCTB.
HEpaBEHCTBA.
KoMOWHHpOBaHHOE 3aHATHE 2
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEP:KaHUeE 2
[Ipumenenue norapudma. Jlorapupmuueckas crnvpais B npupoje. Ee
Tewma 4.7. Jlorapudmsl B ipupoe u P P (? pud P pup
— MaTeMaTHYEeCKHe CBONCTBA.
TIpakTHYecKOe 3aHATHE 2
Coaepxanue
Tema 4.8. Pemenue 3amad. Z
Pemenne norapudgmuyeckux ypaBHeHui 1 HepaBeHCTB. [locTpoenue rpadukos
Jlorapudmuueckas hyHKIHS. 9
norapuMudecKor (yHKITHH.
KonTponbnas pabora 4 2
Pasnes 5. OcHOBBI
TPUITOHOMETPHUH. 40
Tpuronomerpuueckue GyHKIUA
Tema 5.1. UncnoBas OKpy>KHOCTb. Conenkatue
PanuaHHO€E M3MEPEHHUE YIIIOB U = OK-01, OR-02,
a P y PannanHublii MeTO MI3MEPEHUS YIJIOB BPAIIEHUS U CBSI3b C IPaAyCHON MEpPOH. OK-03, OK-04,
AYT.
KomOunmpoBanHOE 3aHATHE 2 OK-05, OK-06,
OK-07, IIK-1.3
Tema 5.2. Bpamatenpaoe Coneprxanue
JIBIDKEHUE. Bpamarensnoe nerxenue. IIoBOpoT TOUKH BOKPYT Hayaja KOOpAUHAT.
2

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Conaepxanue
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Tema 5.3. Tpuronomerpuaeckue
(YHKIIMY YHCIIOBOTO apryMEHTA.

CuHyc, KOCUHYC, TAHTEHC, KOTAHT€HC. 3HAKU TPUTOHOMETPHUUECKUX (PyHKIUN
1o yeTBepTAM. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 5.4. CooTHOIIEHUS MEX Y
TPUTOHOMETPHUYECKHUMU
(byHKIUSMHL

ConeprxaHue

CBs13p MEXIy TPUTOHOMETPHUIECKUMHA (PYHKIIHSIMHA OJTHOTO apTyMEHTAa.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 5.5. @opMyIbl CIOKEHUS.

ConeprxaHue

DopMyJIbI CIIOKEHUSL.

KomOuampoBaHHOE 3aHATHE

Tema 5.6. ®opMyJibl BOIHOTO U
IOJIOBUHHOT'O apryMEHTa.

Coaepxanue

DopMyJIbl ABOMHOIO U MOJIOBUHHOIO APIYMEHTA.

KomOuampoBaHHOE 3aHATHE

Tema 5.7 ®opmysbl IpUBEACHUS.

Coaepxanue

DopMyIbl NPUBEACHUS.

KomOuHMpoBaHHOE 3aHATHE

Tema 5.8. [IpeobpazoBaHue CyMMbI
MPOU3BE/ICHHUE.

Conepxanue

[MpeobGpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIHIA B IPOU3BE/ICHHE.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 5.9. [IpeobpazoBanue
MPOU3BE/ICHHS B CYyMMY.

Conepxanue

[TpeobOpa3zoBaHue MPoOU3BeICHUS TPUTOHOMETPUYECKUX (QYHKIINH B CyMMY.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 5.10. OcHoBHbIe
TPUrOHOMETPUYECKNE
TOXAecTBa U Gopmynbl.

Conepxanue

[Tpeobpa3oBanre NPOCTEUIINX TPUTOHOMETPUUECKUX BhIPAKEHHI.

[IpakTHueckoe 3anATHe

Tema 5.11. Tpuronomerpuueckre
(YHKUUU, UX CBOWCTBA U TPpaUKH.

Conaepxanue

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC
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Tema 5.12. IIpeobpa3zoBanue
rpadMKOB TPHTOHOMETPUIECKUX
GYHKIHHA.

Conaepxanue

[TpeoOpazoBanue rpadukos. [lapamiensHbiii mepeHoc. CuMMeETpHs
OTHOCHUTEIIbHO OCeil KOOpIMHAT.

KoMOmHMpOBaHHOE 3aHATHE

Tewma 5.13. Onucanue
MPON3BOJICTBEHHBIX IIPOIIECCOB C
MOMOIIBIO TPaUKOB (PYHKIHH.

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE coep:Kanue 3

Hcrnonb30BaHue CBOWCTB TPUTOHOMETPHIECKHUX (DYHKIUI B
npodecCHOHATBHBIX 33auax. | apMoHHYecKe KoIeOaHus.

[IpakTrueckoe 3aHsATHE

Tema 5.14. CeoWncTBa M rpadmKn
06paTHbIX TPUTOHOMETPUYECKMX

bYHKUMR,

Coneprxanue

OO0patHble TpUTOHOMETpUYECKHEe (PYHKIIUU, UX CBOMCTBA U IPa(UKH.

KomOuampoBaHHOE 3aHATHE

Tema 5.15. [Ipocteitmue
TPUTOHOMETPHUYECKUE YPAaBHEHHS

sinx=a, cosx=a.

Coaepxanue

VYpaBHeHHE Sin x =a . YpaBHEHUE COSX=d.

KomOunmpoBaHHOE 3aHATHE

Tema 5.16. [IpocTeitmne
TPUTOHOMETPHUYECKUE YPAaBHEHHS

tgx=a, cigx=a.

Conepxanue

VpaBHeHue fgx =a. YpaBHEHHE cIgX=a .

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 5.17. Tpuronomerpuueckue
YpaBHEHHUSL.

Conepxanue

Pemenne HpOCTGﬁHIHX TPUTOHOMCTPUUICCKUX ypaBHeHHﬁ, CBOIAMINXCS K KBAIPATHBIM,
pemiac€MbIC pPa3jIOKECHUEM Ha MHOXUTCIIU, OJHOPOAHBIC.

KomOuHMpoBaHHOE 3aHATHE

Tewma 5.18. Tpuronomerpudaeckue
YpaBHEHHUSL.

Conepxanue

Pemmenne TpUroHOMETPUYECKHUX YPAaBHEHUH PA3IMIHBIMHU CIIOCOOAMH.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tewma 5.19. Tpuronomerpudeckue
HEpaBEHCTBA.

Coneprxanue

Pemenue TPUTOHOMCTPUUICCKUX HCPABCHCTB.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC
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Tema 5.20. PewwweHune 3agau.
OCHOBbI TPUTOHOMETPUMN.

Conaepxanue

[IpeoOpazoBaHue TPUTOHOMETPUUYCCKUX BhIPAXKCHUH. PellleHne TPUTOHOMETPHUISCKUX
YPaBHEHUH pa3IUYHBIMH CIIOCOOAMHU.

Kontponbhas pabora 5 2
Paznen 6. Koopannatsl n
BEKTOPBI. 16
Tema 6.1. OCHOBHBIE IOHSATHS K Conepranne
onpenenenus. [lelicTBus Hax Bexkrops! B npoctpanctse. Bubl BekTopoB. KoiumnHeapHbie 1 KOMILIAaHAPHBIE
BEKTOPAMH B F€OMETPHYECKOH BEKTOPBI. JIefiCTBUS C BEKTOpaMU B T€OMETPUUECKUN opMe.
opMe.
(bop KomOuHMpoBaHHOe 3aHsITHE 2
Tema 6.2. Paznoxenue BeKTopa Ha | CopmepixaHue
TLIOCKOCTH 1 B HPOCTPAHCTBC. PaznoskeHue BeKTOpa 0 TPeM HEKOMILIAHAPHBIM BEKTOPAM.
KOMOMHHpPOBAHHOE 3aHATHE 2
Coneprxanue
Tewma 6.3. JlekapToBa K
IpSMOYTONEHAS CHCTEMa JlekapToBa npsiIMOYTOJIbHAS CHCTEMA KOOPAUHAT. KoopnuHaThl BeKTOpa B OK.02. OK-03
KOODJIHAT MPOCTPaHCTBE. -Uz, UR-UD,
DAUHAT. 5 OK-04, OK-07
KomOuHMpoBaHHOE 3aHsATHE
Tema 6.4. Onepaunu Haj Coneprkanue
BEKTOPaMH B KOOPJMHATHON Omnepary HaJl BEKTOPaMH B KOOPIMHATHOM (opme.
dopme. KomOuHMpoBaHHOE 3aHsTHE 2
Conepxanue
Tema 6.5. JInnHa BekTOpa.
Jnuna Bextopa. Paccrosinue mexay 1ByMs ToukaMu. KoopimHaThl cepeuHbl
PaccrosiHue mexny nBymst
TOYKaMH. OTpeska.
KoMOMHHMPOBaHHOE 3aHATHE 2
Coneprxanue
Tema 6.6. Ckansapaoe
CkansipHoe pou3BeIeHNe BEKTOpOB. J[Be GOpMyIIbI CKaISIpHOTO IPOU3BEICHUS.
MIPOM3BEICHIE BEKTOPOB. YTOII
MEXKLy BEKTOPaMH. Yroa Mexay BEKTOpaMHu.
2

KoMOmHMpOBaHHOE 3aHATHE
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Tema 6.7. IIpakTuko-
OpPHUEHTHPOBAHHBIE 33/1a4 HA
KOOPJIMHATHOM TJIOCKOCTH.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE coAep:KaHue 4

KoopaunatHas ninockocTs. BeruncieHnue paccTosTHUM U IIoIaaeil Ha MmIOCKOCTH.
KonuuectBeHHBIC pacyeThI.

HpaKTI/IIIeCKOC 3aHATHC

Tema 6.8. PeweHne 3agau.
KoopAauHaTbl 1 BEKTOPLI.

ConeprxaHue

Hcnons3oBanne KOOpAUHAT U BEKTOPOB IIpU PCIICHUH 3a/1a4.

KonTtponmsHas paboTa 6 2
Pazgen 7. IIpsiMble ¥ JIOCKOCTH B
NMPOCTPaHCTBe 26
Tema 7.1. IToHsiTHE O TOTHYECKOM ConepxaHue
CTPYKTYpe reoMeTpuH. OCHOBHBIE | []opqarye o mormdeckoii CTpyKType reomeTpun. [Ipever crepeomeTpui. OCHOBHBIE
TOHATHA M aKCUOMBI MOHATHS U aKCHOMBI CTEPEOMETPHH.
CTCpeOMCTpHH. KomOuampoBaHHOE 3aHATHE 2
Tema 7.2. BzaumHoe ConepxaHne
PACIIONIONKCHHC JIBYX MPAMBIX B B3anmHoe pacnosiokeHue IBYX IMPSIMBIX B IIPOCTPAHCTBE. YTOI MEXKIY
MPOCTPAHCTBE.
NPSAMBIMHU.
P 5 OK-01, OK-02,
KomOunmpoBanHoe 3aHsiTre K-03, OK-04,
Conepxanue OK-05, OK-06,
Tema 7.3. [Tpusnak - - OK-07. TIK-2.3
o [TapannenbHOCTh MPSAMON U TIIOCKOCTHU. [Ipu3HaK mapamienbHOCTH NPSAMON U ’ ‘
MapajuIeIbHOCTU MPSIMOU U
TUTOCKOCTH.
IUIOCKOCTH.
KomOunmpoBaHHoe 3aHsTHE 2
Coaepxanue
Tema 7.4. Bzaumuoe B -
. WMH MOJIOKEHUE JBYX TIOCKOCTEM.
pAacIoIoKEHHE ABYX INIOCKOCTEH. 3a 0€ pacHoIOAKCEHHNE ABYX MIOCKOCTE
KoMOMHHMPOBaHHOE 3aHATHE 2
Tema 7.5. Tpusnak Conepxanue
napauieNIbHOCTH ABYX 1iockocTed. | [TapamnensHoCTh mockocTel. [Ipu3Haku v cBOMCTBA MapajlIeIbHBIX
Teopembl 0 napaieNbHbIX IJI0CKOCTEN. Teopemsl 0 apaIeIbHbIX INIOCKOCTSX.
MIOCKOCTSIX. 2

KomMOmHMpOBaHHOE 3aHATHE
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Tema 7.6. IlapannensHoe
npoekTupoBanue. MzobpaxeHnne
(buryp B CTEpEOMETPHH.

Conaepxanue

[TapannensHOe poekTUpoBanue. M3o0paskeHne npocTpaHCTBEHHBIX (DUTYD.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7. Ilpuznax
MIEPIICHINKYIISIPHOCTH MPSMON U
TUTOCKOCTH.

Conepxanue

[leprnieHAUKYAAPHOCTH IPSIMOI U MIOCKOCTH. [Ipru3HaKk nepneHuKyIsipHOCTH MPSIMON
U IJIOCKOCTH.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.8. CpaBHUTENbHAS IJIUHA
NEPHIEHINKYISIPa 1 HAKITOHHBIX.

ConeprxaHue

HepHGHIlI/IKy.HSIp 1 HAaKJIOHHAasA K IINIOCKOCTH. CpaBHI/ITeJII)HaSI JJIMHa
NEPpNCHAUKYJISIPA 1 HAKIIOHHBIX.

KomOuHMpoBaHHOE 3aHATHE

Tema 7.9. Teopema o Tpex
NEePIEHANKYIIIPax.

Coaepxxanue

Teopema o Tpex MepreHIuKyIsApax.

KomOuampoBaHHOE 3aHATHE

Tema 7.10. Yromn Mexnay npsMon u
iockocThio. [TonsTHe yrina mexmy
MPSIMBIMH.

Coaepxanue

VYroa Mexxay IpsSMOH 1 IIIOCKOCTBIO. YTOI MEXIY JBYMS MPSIMBIMU B
IPOCTPAHCTBE.

KomOuHMpoBaHHOE 3aHATHE

Tema 7.11. [IByrpaHHsIii yroai.
[lepnieHANKYISIPHOCTD MIIOCKOCTEH.

Conepxanue

JIByrpaHHbIi yroil. JINHEWHBIN yroil AByrpaHHoro yria. [IeprneHiuKkyaspHOCTb
JIBYX IIJIOCKOCTEM.

KomOuHMpoBaHHOE 3aHATHE

Tewma 7.12. [lapannensHsle,
NEPIIEHIUKYJISIPHBIE U
CKpPEIIMBAIOIIHECS IPSMBIC.

HpO(I)CCCI/IOHaJIBHO-OpHeHTI/IPOBaHHOC CoacpKaHue 5

Axcuomsl crepeoMeTpud. [leprneHuKyIspHOCTh MPSIMOI U MIIOCKOCTH,
NMapauI€JIbHOCTE ABYX NPAMBIX, MIEPIICHAUKYIIIPHBIX ITJIOCKOCTH,
MEPIEHANKYJISIPHOCTD IUIOCKOCTEH.

HpaKTI/I‘-IGCKOC 3aHATUC

Conaepxanue

Pemenue 3a7a4 C IPUMCHCHUCM MMOHATUSA NICPICHAUKYIIAP U HAKJIIOHHAs.
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Tema 7.13. PeweHune 3agau.
MpAamble 1 NIOCKOCTU B

Konrtponbnas pabora 7

2
NPOCTPaHCTBeE.
Paspen 8. MHOrorpaHHUKK n tena
BpaLLEeHUA 56
ConeprxaHue
Bepuiunast HU MHOTOTpaHHukKa. Pazpeptka. 1 JKEHUS
Tena 8.1. TTorstie o ep , pedpa, rpa 0 1(\)/[ pa a. Pa3Beprka. M300paxe
MHOTOIPAHHUKAX. BBIITYKJIBIX MHOTOTPAaHHUKOB. MHOTOTPAaHHUKHN B CTPOUTENIBCTBE U
ApXUTEKTYpE.
KoMOMHMPOBAHHOE 3aHATHE 2
Coaepxanue
Tema 8.2. [Ipusma, ee
[Ipuzma, ee Buabl. CocTapistonye.
COCTaBJISIIOIIIHNE.
KOMOUHHMPOBAHHOE 3aHATHE 2
Coaepxanue
" " OK-01, OK-02,
Tewma 8.3. [Tapannenenunen, ero [Napanmnenenwumnen, ky6 ux coctapisttonue. CBONCTBO quaroHaiei mpsiMoro OK-03. OK-04
b b
COCTaBJISIIOIIIHE.
i napauIeNIeuIe a. OK-05, OK-06,
KomOuHMpoBaHHOE 3aHsITHE 2 OK-07, I[IK-2.3
Coaepxanue
Tewma 8.4. Ilnomaay moBepXHOCTH
S moBepxHOCTH MPU3MBI, TapaJUIeTenuIe1a 1 Kyoa.
MPU3MBI, TTapajieNienueaa u Kyoa.
KoMOMHHMPOBaHHOE 3aHATHE 2
Conaepxanue
Tema 8.5. OObeM MPHU3MBIL,
V npu3Mmel, apajiesenumea u Kyoa.
napaenenumena, Kyoa.
KoMOuHMpOBaHHOE 3aHATHE 2
Conaepxanue
Tewma 8.6. [lupamuna, ee
IMupammuna, ee Buabl. CocTaBistoNIHe.
COCTaBIISIIOIIKE.
KomOuHMpoBaHHOE 3aHATHE 2

Tewma 8.7. YcedeHHas nupaMuja, ee
COCTAaBJISIOILHE.

Conaepxanue

Yceuennas nupamua, ee Buabl. COCTaBIISIONIHE.
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 8.8. Ilnomans noBepXHOCTH
NUpaMUAblL U yCEUYEHHOMN
MUpaMUabL.

ConeprxaHue

S MOBCPXHOCTHU IMUPaAMUbI U ycequHOﬁ mUupaMuabl.

KoMOmHMpOBaHHOE 3aHATHE

Tema 8.9. O0beM nUpaMuabL 1
YCEUEHHOW MUpaMUBbl.

ConeprxaHue

V nupaMubl 1 yCEUEHHON NUpaMUIbL.

KoMOmHMpOBaHHOE 3aHATHE

Tema 8.10. CeueHust Ipu3MBsl,
napanenenumena, Kyoa u
MUpaMUAbL.

ConeprxaHue

CeueHnus MIPpU3MBI, ITapaJuICJICIrIICaa, Ky6a " IMpaMHubl.

KomOuampoBaHHOE 3aHATHE

Tewma 8.11. PazBepTku npu3Mmsl,
napasuieNienune a, MupaMuIbl.

Coneprxanue

Pa3BCpTKI/I MIPpU3MBI, ITapaJuIeJICnrncaa, nupaMuibl 1 ycequHoﬁ ImupaMuabl.

KomOuHMpoBaHHOE 3aHATHE

Tema 8.12. Cummetpus B KyOe,
napaienenumene, npu3Me 1
MUpaMuIe.

Coneprxanue

CuMMeTpHst OTHOCUTEIHLHO TOUYKH, IPSIMOH, I1ockocTH. CuMMeTpus B Kyoe,
napajulesenunene, npusMe, IupaMue.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tewma 8.13. [Ipumeps! cumMMeTpuii B
npodeccuu.

HpO(I)CCCI/IOHaJIBHO-OpHeHTI/IPOBaHHOC CoacpKaHue 6

CumMeTpHs B IPUPOJE, APXUTEKTYPE, TEXHHUKE, B OBITY.

HpaKTI/I‘-IeCKOG 3aHATHC

Tewma 8.14. [IpaBunpHbIE
MHOTOTPaHHUKH.

Conepxanue
[ToHsiTHE TPAaBUIIBHOTO MHOTOI'PaHHHUKA.
CaoiicTBa MPaBUJILHBIXMHOTOTPAaHHUKOB.

KomOuHMpoBaHHOE 3aHATHE

Tewma 8.15. Teno Bpamienus,
MTOBEPXHOCTH BPAILICHHUS.

Coneprxanue

Teno Bpamenus. [loBepXHOCTH BpaleHusI.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 8.16. Lunmuaap, ero
COCTaBJISIIOIIINE

Coneprxanue

Hunuuap, ero cocTaBisOLIME.
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 8.17. I1nomans HOBEpXHOCTH
LUWIHHApA.

ConeprxaHue

S MOBEpXHOCTH LMJIMH/pA.

KoMOmHMpOBaHHOE 3aHATHE

Tema 8.18. O0beM muIHHIPA.

ConeprxaHue

V uunusapa.

KoMOmHMpOBaHHOE 3aHATHE

Tewma §8.19. Konyc, yceueHHbIN
KOHY, €I'0 COCTaBJISIOIIHUE

ConeprxaHue

Komnyc, yceueHHbIH KOHYC, HX COCTaBIISIOLINE.

KomOuampoBaHHOE 3aHATHE

Tewma 8.20. [Tnomans noBepxHOCTH
KOHYyCa M YCEUCHHOT0 KOHYca.

Coneprxanue

S IOBEPXHOCTH KOHYCA M YCEYEHHOI'0 KOHYCa.

KomOuHMpoBaHHOE 3aHATHE

Tema 8.21. O6beM KOHYCa U
YCEUEHHOT0 KOHYCa.

Coneprxanue

S mOBEpPXHOCTH KOHYCA M yCEUEHHOI'0 KOHYCa.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 8.22. Pa3BepTku MIWIHH]IPA,
KOHyca.

HpO(I)CCCI/IOHaJIBHO-OpHeHTI/IPOBaHHOC CoacpKaHue 7

Hunuaap u konyc, ux sneMeHThl. CedeHne KoHyca (mapasuieiabHoe
OCHOBaHHIO U MPOXO/IAIIEe Yepe3 BEpIINHY ), KOHUUecKue ceueHus. PasepTku
IWJIMH/IpA U KOHYCA.

HpaKTI/I'IGCKOG 3aHATUC

Tewma 8.23. lllap u cdepa. YacTtu
mapa.

Conepxanue

[ap u cdepa. Yactu mapa.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 8.24. Bzaumuoe
pacIoyIoKeHHUe TUIOCKOCTH U apa.
KacatenbHas mI0CKOCTh K mapy.

Conaepxanue

Bzaumuoe PACIIOJIOKCHUE IIJIOCKOCTH U 1Iapa. KacarenapHas m1ockocTh K mapy.

KoMOmHMpOBaHHOE 3aHATHE

Coneprxanue
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Tewma 8.25. [Tnomans chepsl.

S chepsr. V mapa.

Ob6bem mapa. KoMOMHHPOBAHHOE 3aHATHE 2
Conaepxanue
Tema 8.26. CeueHus IIUHIPA,
Ceuenwus IIMHAPA, KOHYCa, YCEUEHHOT0 KOHYyCa, 1apa.
KOHYyca, Iapa.
KoMOMHHPOBAHHOE 3aHATHE 2
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/iep:kaHue 8§
Tema 8.27. [eomeTpuyeckue v
Hcnonb3oBanre KOMOMHAINI MHOTOTPAaHHUKOB U TeJ BPALICHHS B TPAKTHUKO-
KOMBUHALMN Ha NPaKTUKe OpPMEHTHPOBAHHBIX 33/1a9aX.
[IpakTHyecKoe 3aHsTHE 2
Tema 8.28. MHororpaHHukn ntena | Comepxanue yu
BpaLLEeHMA. OO0BEeMBI 1 TUIOIIA 1 TOBEPXHOCTH MHOTOTPAHHUKOB M TEJl BPAILICHHSI.
KonrtponbHas pabora 8 2
Paszpnen 9. [IpouszBognas gyHkuum,
ee mpuMeHeHHe 32
Coneprxanue
Tema 9.1. Yucnosas
ITocnenoBarenpHocTH. Cr1OoCcOOBI 3a4aHusI. BeranciieHus 4ieHOB
MmocIeA0BaTeNbHOCTE. [Ipenen H
I ————— MOCJIENOBATENBHOCTH. [Ipeer mocinea0BaTeNbHOCTH.
KoMOMHHMPOBaHHOE 3aHATHE 2
Conaepxanue OK-01, OK-02,
Tema 9.2. Ilpenen GpyHKuMM. [Ipenen GYHKIMU B TOUKE M HA OECKOHEYHOCTH. OK-03, OK-04,
Kom6 2 OK-05, OK-06,
OMOMHHMPOBAHHOE 3aHSTHE OK-07
Coaepxanue
Tema 9.3. HenpepbIBHOCTB [Nonsitue HenpepsiBHOH QyHkIuK. CBOlCTBA HENIpepbIBHOU (QyHKIMU. CBSI3b MEXIY
(NZINIGI HETPEPHIBHOCTHIO U M epeHInpyeMocTh0 QYHKIIUH B TOYKE.
2

KoMOmHMpOBaHHOE 3aHATHE

Tema 9.4. Teopemsl 0 ipeaenax.
PackpeiTre HeonpeneneHHOCTEH.

Conaepxanue

0
Teopemsl 0 ipeaenax. Packpeitue Heonpenenennocrei " _"u "

0

o0
"
o0
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 9.5. IlpousBoaHas u ee
(m3UYeCKUil CMBICIT.

ConeprxaHue

3ana4uu, TpUBOJAIIME K OHATUIO IPOM3BOAHOM. OrpeneneHue Nponu3BoIHOM.
AJNropuT™M OTHICKaHUS NPOU3BOIHONW. DOPMyYIIbI TPOU3BOIHBIX.

KoMOmHMpOBaHHOE 3aHATHE

Tewma 9.6. [Ipon3BogHas CYMMBI,
Pa3HOCTH, TIPOU3BEICHNS,
Y4acTHOTO.

ConeprxaHue

[paBuna quddepeHIMpoOBaHUS CyMMBI, Pa3HOCTH, IPOU3BEACHUS  YaCTHOTO
GbyHKIHA.

KomOuampoBaHHOE 3aHATHE

Tema 9.7. ITpaBuiio
v depeHIUPOBaHNUS CIIOKHON
byHKIHH.

Coaepxanue

[MpaBuno auddepeHpoBaHus CI0KHON QYHKINH.

KomOunmpoBaHHOE 3aHATHE

Tema 9.8. 'eomeTpuueckuii cMbICHI
IPOU3BOAHOM.

Coaepxanue

I'eomeTpuyeckuii CMBICT MPOU3BOAHON (YHKIMH — YTIO0BOH K03(dummeHT
KacaTeNbHOH K TpapuKy (QYHKIHM B TOYKe. YpaBHEHHE KacaTelbHOH K rpaduky
GbyHKIUH.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 9.9. du3nueckuii CMBICI
MIPOU3BOAHOM.

Conepxanue

DU3NYECKUH CMBICI TPOM3BOAHON — MTHOBEHHAS! CKOPOCTH B MOMEHT BPEMEHH t.
Bropas npousBogHas u ee YU3MUECKHIA CMBICIL.

KomOuHMpoBaHHOE 3aHATHE

Tema 9.10. ®uznueckuii CMbICI
IPOU3BOJHOM B
npodecCHOHANBHBIX 3aJauax.

Conepxanue

Haxosxaenue ckopocTy u yckopenus npouecca. [Ipumeps! ncnosabp3oBaHus
IIPOU3BOHOM.

KoMOmHMpOBaHHOE 3aHATHE

Tema 9.11. [Ipu3naku BozpacTaHus
1 yObIBaHHS (QYHKLINH.

Coneprxanue

[Tpu3Haky Bo3pacTanus U yObIBaHHS (DYHKIIHH.

KoMOmHMpOBaHHOE 3aHATHE

Coneprxanue
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Tewma 9.12. DxcrpemyM QyHKITHH.
Uccnenoanne GyHKITNN HA

OkcrpemyMm Qynkuun. Mccnegosanue GpyHkyum no | mpasuiy.

SKCTpeMyM 110 | Ipasmty. KomOunmpoBanHoe 3ansiTue 2
Tema 9. 13. [TonHoe nccnenosanue | CONCpKanue
(GyHKIHMA 1 IOCTPOEHHUE UX [TonHoe uccnenoBanue GyHKLIUHI U MOCTPOCHUE UX TPa(UKOB.
rpaguKos. KoMOmHMpOBaHHOE 3aHATHE 2
Conaepxanue
Tema 9.14. HanbGonbmee u Haxosxaenne HauOombIero 1 HaMMEHbIIETo 3HaYeHUH QYyHKIMN, TOCTpOSHHE
HaMMEHBILEE 3HAYEHUS (PyHKIMY. rpapuKOB MHOT'OYJICHOB C MCIIOJIb30BAaHMEM amiapaTa MaTeMaTHIecKoro aHaInu3a.
KOMOUHHMPOBAHHOE 3aHATHE 2
Tema 9.15. HaxoxneHue IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/lep:KaHue 9
OILTUMAJILHOTO pe3yJIbTata ¢ Haubonpiee n HanMeHsbIIIee 3HaUeHUE (HDyHKIINH.
HOMOIIIBIO IPOU3BOIHOU B [IpakTuueckoe 3aHsATHE 2
MPAaKTUYECKUX 3a/1adax.
Tema 9.16. PeweHune 3apau. Copepxanue
MpoussoaHan GyHKuMM 1 ee HccnenoBanue GyHKIUH C TOMOIIBIO IIPOU3BOHOM.
MPMMEHEHNE KonTponbsnas pabota 9 2
Paspnen 10. IlepBooGpa3nas
GyHKIMH, ee NPUMeHEHHE. 12
Conepxanue
3aaua 0 BOCCTaHOBIICHUH 3aKOHA JIBUIKEHUSI IO N3BECTHOM cKopocTH. [ToHsiTHE
Tema 10.1. TeprooGpasnas HHTerpHpOBaHim. O3HaKOMIJIEHHUE C TIOHSTHEM MHTErpaia u nepBoo6pa3vH01/1 ULt
Gynkumn  y = f(x). Pemienne 3amau Ha CBS3b IEPBOOOpa3HOil U ee
ymxn. MPOU3BOJHOM, BBIYMCIEHUE MEPBOOOPA3HON sl JAHHOW (DYyHKIIUH.
Tabnuua Gopmyt sl HAXOXKICHUS IEPBOOOPA3HBIX.
KomOunmpoBanHoe 3aHsiTre 2

Tewma 10.2. HeomnpeneneHHsIi
UHTErpal.

Coneprxanue

HCOHpC}IeHGHHLIfI HUHTCTpal. Taﬁnnua HCOIMPECACICHHBIX UHTCTPAJIOB.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Conaepxanue
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Tema 10.3. KpuBonuHeitHast

38.[[&‘11/1, MMPUBOAANIME K IMOHATHUIO OIIPEACICHHOI'0O MHTErpala — O BBEIYUCICHHUUN

OK-01, OK-02,

TpaIeIys 1 €€ ILIOLIALb. MJIOIIATN KPUBOJIMHEWHOHN TpaIeny. OK-03, OK-04,
KOMOUHHMPOBAHHOE 3aHATHE 2 OK_OOSIZ?)I;_%’

Tema 10.4. OnpeaeneHHbII ConepxaHue )

MHTETPaJI M €10 F€OMETPUECKHH OmnpeieNeH bl HHTErPaj U ero FeOMETPUUYECKUH CMBICI.

CMBICT. KoMmOuHMpOBaHHOE 3aHATHE 2

Tema 10.5. ®opmyna Herorona- Coneprxanue

JleliOHuma. ®dopmyna HeroToHa-Jleii0Huma.
KoMOUHHpOBaHHOE 3aHATHE 2
IIpodeccunonanbHO-OPpUEHTHPOBAHHOE coaep:xkaHue 10

Tema 10.6. Onpenenermn1i Penrenue 3aga4 Ha MpUMEHEHNE UHTETpaNa IS BEIYUCICHUS (PU3MYECKUX BETMYUH U

WHTETpal B )KU3HU. ——
[IpakTHyecKoe 3aHsTHE 2

Tema 10.7. PeweHune 3agau. Conepxanue

MepBoobpasHasn pyHKUMN, ee [TpuMeHeHune NHTEerpaja K BBIYUCICHUIO (PU3NYECKUX BEIMYMH U IUIOIIAACH.

NPUMEHEHE. KonTtponsHas pa6ota 10 1

Paspgen 11. dnemeHTbl

KOMGMHaTOPUKMU, CTaTUCTUKK U 12

TEeopUn BepoATHOCTE
Conepxanue

Tewma 11.1. OcHOBHBIE TOHATHUS OcHoBHbIE TOHATHSI KOMOUHaTOpUKH. [IpaBuna komOuHaTopuku. IlepectaHOBKH,

KOMOWHATOPHKH. pasMeIIeHUs U COYCTAHUSL. OK-01, OK-02,
KomOuHMpoBaHHOE 3aHsITHE 1 OK-03, OK-04,
Conaepxanue OK-05, OK-06,

Tewma 11.2. CobpITHE, BEPOSATHOCTH OK-07,I1K-3.4

coObITHsL. CloXKeHHE U YMHOXKEHHUE
BEPOATHOCTEH.

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA.
YcnoBHas BEpOATHOCTh. 3aBUCHMBIE M HE3aBUCHUMBIE COOBITHSA. TeopeMbl o
BEPOSITHOCTH ITPOU3BEACHUSI COOBITHIA.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC
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Tewma 11.3. BeposiTHOCTS B

IIpodeccuonanbHO-OpUEHTHPOBAHHOE coaep:xkanue 11

OTHOCHTENBHAS YaCTOTa COOBITHSI, CBOMCTBO ee ycToiunBocTH. Kiaccuieckoe

2
npo¢eCcCHOHANBHBIX 33/1a4aX. oInpezesieHNe BEPOSTHOCTH.
[TpakTuueckoe 3aHsATHE
. Conaepxanue
Tewma 11.4. luckpeTHas ciyyaiiHas " - N
BeIIUMHA. 3AKOH ce Bunel ciydaiineix BenuauH. Onpeaenenre JUCKPETHON Cily4aiiHOMBETNYUHbI. 3aKOH
) pacrpeneneHust AMCKPETHOM Cily4ailHOM BeMYUHbL. Ee YncI0BbIe XapaKTEpUCTUKH.
pacnpenescHusl.
KoMOMHHPOBAHHOE 3aHATHE 2
Coaepxanue
Tema 11.5. 3amaun Bapuanuonnslii psa. Ilonuron gactor u ructorpamma. CTaTUCTUYECKUE
MaTE€MaTUYECKOM CTATUCTUKH. XapaKTePUCTHUKH psijia HaOI0JaeMbIX JaHHBIX.
KOMOUHHMPOBAHHOE 3aHATHE 2
IIpodeccuoHaTbHO-OPUEHTUPOBAHHOE colep:Kanue 12
Tema 11.6. Cocrasnenne Tabmun u | IlepBryHas o0paboTka CTaTUCTUYECKHUX JaHHBIX. I'padrueckoe X NpeacTaBIeHHE.
JUarpaMM Ha MPaKTUKE. HaxosxaeHue cpeiHUX XapaKTePUCTHK, HAOIIOAaeMbIX JaHHBIX.
[IpakTudeckoe 3aHATHE 2
Tema 11.7. PeweHue 3aaau. Coaepxanue
dnemMeHTbl KombUHaTopukn, MCun OnemeHThl KoOMOMHaTOpUuKkH. COOBITHE, BEPOSITHOCTH COOBITHA. ClOXKEeHHE U
TB. YMHO>KEHUE BEPOSTHOCTEM.
KonrponbHas pabora 11 2
Paspeu 12. YpaBHeHus u
HepaBeHCTBA. 10
Coaepxanue
PaBHOCHIIBHOCTB ypaBHEHUH U HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI
Tema 12.1. PaBHOCHIIBHOCTS PaBHOCUJIbHBIX IEPEX0/1aX B ypaBHEHUAX U HepaBeHCTBaX. OOLIMEMETOAb] peleHUs
ypaBHEHHH U HepaBeHCTB. O0uHe YpaBHEHUH: IEPEX0]] OT PaBEHCTBA (YHKIMH K PaBEHCTBYapIyMEHTOB IS
METO/bl PCILICHUS. MOHOTOHHBIX (P)YHKIMH, METOA Pa3IOKEeHHUsI HA MHOKUTEIIN,METO/I BBEICHNSI HOBOW
nepeMeHHON, (DYHKIMOHAIBHO-TPaUUECKU METOI.
KoMOUHHpOBaHHOE 3aHATHE 2

Coneprxanue
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Tema 12.2. I'padprraeckuii meTox
pelICHUs ypaBHEHUI 1 HEPABEHCTB.

OO01Me METO bl PELICHYSI HEPABEHCTB: MIEPEX0/T OT CPaBHEHUS 3HAUCHUH (PyHKIUH K
CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJ HHTEPBAJIOB,

¢yHKIIOHANBHO-Tpadmaeckuit Meto. ['padndaeckuii MeToT pelieHns: ypaBHeHHN 1

HEPaBEHCTB.

KomOunmpoBanHoe 3ansiTue 2
Tema 12.3. YpaBHEeHUA U Coﬂep){(aHHe OK-01, OK-02,
HCpABCHCTBA C MOy JIEM, € Onpenenenne Monyis. PackpeiTue Monyns mo onpenenenuio. [lpocreiimmeypaBHenns OK-03, OK-04,
lapaMeTpamu. W HEepaBEHCTBa ¢ MoyJieM. [[puMeHeHre paBHOCHIBHBIXTIEPEXOJIOB B OMPEICICHHBIX OK-05, OK-06,
THTIAX ypaBHEHUI W HEPABEHCTB C MOJIyJIeM. 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiimme OK-07
YpaBHEHHUSI U HEPAaBEHCTBA CIIAPaMETPOM.
KomOuHMpoBaHHOe 3aHsITHE 2
Tema 12.4. CocTaBnenue u IIpodeccnonanbHO-opHeHTHPOBAHHOE cofiep:kaHue 13
pelieHne mpoQecCUOHATBHBIX Perienre TeKCTOBBIX 3a/1ad MPOPECCHOHATBHOTO COICPKAHHS.
3a/1a4 C TIOMOILLIO YPaBHEHHI [IpakTHUECKOE 3aHSTHE
Tema 12.5. Pemienne 3amay. Conepskanue
YpaBHEHUS 1 HEPABEHCTBA. O6m1Me METOIBI PEllleH s yPaBHEH . YpaBHEHHS ¥ HEPABEHCTBA CMOYJIEM 1 C
napamMeTpamMu.
KomOuHMpoBaHHOE 3aHsITHE 2
IIpoMme:xxyTouHas aTTecTauus (KoHcyabTauuu 1 cemectp, 2 cemectp + 3x3amen I cemectp, I1 cemectp) 8+16
Bcero 340
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3. YcaoBus peanu3anuu 00meo0pa3oBaTeJbHOM THCHHUIIIMHBI

3.1 I[.]'Iﬂ peaausanuu nporpammbl JUCHUIIIMHBI 10J/IZKHbI OBITD NPEAYCMOTPEHLI CJICAYIOLIHNE
CIICHMAJBbHBIC TIOMCIICHUSA

Crneyuanusuposannas 155362, iBaHOBCKas Apenna JoroBop apeHsl
MHO20(YHKYUOHATbHAS YUeOHAs. o0nactb, M.p-H MYHHIIATIATBHOTO
ayoumopusa Ne3 (Kaounem [Tygexckuii, r.1. HEABIKAMOTO
MamemMamuxu u [Myuesxckoe, r [Tydex, yn UMyIiecTBa (HEKUIOro
uHopmauuonnsix mexuonozuii) | 3aBoackas, a. 1/25. bTU: MoMeIeHus ) 0/H OT
07151 npogeOeHus yuebuvix 3anamuil | 41,6 ke.m., 2 samaoic, 02.06.2025, cpok
CeMUHAPCKO20, TeKYUOHHO020 muna, | kabunem Ne 3 nercreus ¢ 02.06.2025
NPAKMU4ecKux 3aHsamuil, o 31.05.2026

2PYNNOBLIX U UHOUBUOYAILHBIX
KOHCYbMayuti, CAMoCmosimeabHol
pabomvl 00yYaAOWUXCS, MEKYULe2O
KOHMPOTIAL U RPOMENCYMOUHOU/
umoeosol ammecmayuu (c
B03MONCHOCTNBIO OOYYEHUS TUY C
OB3), 6 mom uucne ons
Op2aHu3ayuu NPaKmu4eckou
HRO020MOBKU 0OVHAIOUWUXCS, C
nepeunem 0CHOBHO20
obopyoosanus:

CTOJbI yUYCHUYECKHE

Crynbsi yueHUUYECKUe

CToJB1 yYCeHUUECKHE
KOMITBIOTEPHBIE

Crynbs yueHUYecKre
MIOBOPOTHBIE

Cromnbl st 00y4aromuxcs ¢
OTpaHMYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBBS;

Crynbs ajia 00ydaronmxcsi ¢
OTpaHHYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBBS;

CTOJBI yYCHUUECKHE

Crynbs yueHUYecKre

Jlocka KkiaccHast

Cron mpernogaBaTes ¢ AIUKaMA
JUTSL XpaHEHHUsI

Cryn npeniofaBaTens

Cremnax Juist XpaHEeHUS
y4eOHBIX MMOCOOHU

CereBoil puiabTp

MHTEpakTUBHBIN NPOrpaMMHO-
arapaTHbIA KOMILIEKC
MOOWIIBHBIH (ITPOrpaMMHOE
obecneuenue (I10), mpoekrop,
KpEIUIEHNE B KOMITJIEKTE)

Komnsrorep npenonasarens ¢
nepudepuei

KomMmnerorep yueHn4ecKkHii ¢
nepudepueit/HoyToyK
(JIMIEH3UOHHOE MTPOTrPaMMHOE
obecneuenue (I10),
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00pa3oBaTesbHbIM KOHTEHT U
cHCTeMa 3alUThl OT BPEAOHOCHON
nHapopmarun, [10 ms mudpoBoit
1abopaTopuu, ¢ BO3MOKHOCTBIO
OHJIAHH Oompoca)

HoyTOyk ¢ BO3MOXXHOCTBIO
HNOJKITIOUeHHS K cetu «HTepHeT»
u obecrieueHreM JI0CTyma K
3JIEKTPOHHOHN MH(POPMALMOHHO-
00pazoBaTenpHOI cpene
JMLEH3UaTa

KoMmIjiekT 4epTexxHoro
000pyIOBaHUS U MTPHUCIIOCOOIEHUH
IS LIKOJILHOM JOCKU
(TpeyroybHUK, TPAHCTIOPTHDP,
IUPKYJIb, TUHEIKA)

Hudposas madopaTopus 1is
YYEHHKa

Mogenu At u3y4eHus
reoMeTpuueckux Guryp (dactu
LIEJIOTO Ha KpyTe,
TPUTOHOMETPHUUECKUM KPYT,
CTepeoMeTpuIecKuii Habop,
Ha0OpBI TEOMETPUIECKUX MOJENEH
U QUTYp ¢ pa3BEpPTKOIN)

3.2. MupopmanmnoHHOe oOecnieyeHue 00ydeHust

Ilepeyenns pexoMeHayeMbIX y4eOHbIX uM3naHui, UHTepHeT-pecypcoB,  IONOJHHUTEJILHOM
JINTEPaTypbl

OcHoBHbBIC TEYATHBIC H3JAHUS

1. Maremaruka: yueOnuk/ bammakos M.1.- 2-e uza., crep. - M: KHOPYC,2019. (Cpennee
npodeccuonanbHOe 00pa3oBaHuE)

2. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYeCKOTO aHaiu3a, reomerpus. Anredbpa u
Hadaya MaTemaTnaeckoro ananmmsa. 10-11 knace. Anmumos LA, Komarua FO.M., TkadeBa
M.B. u apyrue. - M: [Ipocsemenue, 2022.

3. Marematuka: anreOpa 1 Hadajaa MaTeMaTHYeCcKOro aHanusa, reometpus. ['eomerpus. 10-
11 xnace. Aranacsn JI.C., byryzoB B.®., Kanomues C.b. n npyrue. - M: [Ipocsemenue,
2022.

4. Maremaruka: anrebpa ¥ Hayaja MaTeMaTHMYeCKOrO aHanu3a, reomerpus. Anredbpa u
Hayajia MaTeMaTHueckoro aHaimsa (B 2 vacrtax). 10 kmacc. Yacte 1: Mopakosuu A.T.,
Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noxa penakuued Mopakosnya AT -
M: Muemo3usa, 2021.

5. Marematuka: anreOpa ¥ Hadajga MaTeMaTH4YecKOro aHaiu3a, reomeTpusi. Anrebpa u
Hayajla MareMaTHdeckoro aHaimsa (B 2 wyactsx). 10 kmacc. Yacts 1: Mopakosuu AT,
Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; nox penakuueid Mopakosuua A.I'. -
M: Muemo3uHa, 2021.

6. Marematuka: anrebpa M Hauyajga MaTeMaTUYeCKOro aHaiu3a, reoMmerpus. Anrebpa u
Hayajla MareMatmdeckoro asHainm3a. 10 xmacc. Huxonbckuit C.M., IloramoB M.K.,
PemernuxoB H.H. u npyrue. - M: IIpocsemenue, 2021.
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7.

10.

Maremaruka: anrebpa W Hadajla MaTeMaTHYECKOrO aHaim3a, reomMerpus. Anrebpa u
Hayajla MareMaTthyeckoro asainm3a. 11 ximacc. Huxonbckuit C.M., IloramoB M.K.,
Pemernuxos H.H. u npyrue. - M: IIpocsemenue, 2021.

Maremaruka: anreOpa ¥ Hayajga MaTeMaTUYECKOro aHaiu3a, reomerpus. ['eomerpus.10-
11 xnacc. IToropenoB A.B. Matemaruka: anreOpa u Hayajia MaTeMaTHYECKOTO aHAIN3a,

reometpus. ['eomerpus.10-11 kiacc. [Toropenos A.B. - M: IIpocsemenue, 2019.
Martemaruka: anreOpa 1 Hayalla MaTeMaTUYECKOT0 aHanu3a, reomeTpus. ['eomerpus. 10
kinacc. Anexkcanapos A.Jl., Bepuep A.JIL., Pepkuk B.U. - M: [Ipoceemienue, 2021.
Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0 aHalu3a, reometpus. ['eomerpus. 11
kiacc. AnexcannipoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: IIpocsemenne, 2021.

3.2.2. DyIeKTPOHHbIE U3IAHNUS

1.

Bceepoccuiickue unTepHeT-onmmMmnuanel. - URL: https:/online- olympiad.ru / -
TekcT: 211€KTPOHHBIH.

Enunas komnexkius nmdpoBeix oOpasoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/ - TekcT: 3MEKTPOHHBIMA.

WNudopmannonnas cuctema «EquHoe oKHO J0CTyma K 00pa3oBaTeNbHBIM pecypcamy». -
URL: http://window.edu.ru / - TekcT: 3E€KTPOHHBIH.

Hayunast snekrponnas Oubmuoreka (HDOB). - URL: http:/www.elibrary.ru -
TekcT: 211€KTPOHHBIH.

OTtkpoIThIid KOUTeK. Matematuka. - URL: https://mathematics.tu / - Tekcr:
3JIEKTPOHHBII.

CrpaBOYHHUK IO MATEMATHKE IJIs1 IKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 3MeKTPOHHBIN.

Cpennsisi MaTemaTHdeckass HHTepHeT mkona. - URL: http:/www.bymath.net / - _Tekcr:

JJIEKTPOHHBIN.

®enepanbHblif mopran «Poccuiickoe  obpazoBanue». - URL:http:/www.edu.ru/ -
TekeT: 2JIeKTPOHHBIN.

®enepalibHbIN LEeHTp HHGOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB. -URL:
http://fcior.edu.ru/ - TekcT: 27EKTPOHHBIMN.
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4. KOHTpO.]'Ib H OII€HKA PE3YJbTATOB OCBOCHUA 06m606pa30BaTeHLHOﬁ JUCHUIIIIUHBI

KoHTpo1b 1 O11eHKa pe3yJIbTaTOB OCBOCHNUS 0011e00pa30BaTeIbHON JUCIUIIIIMHBI PACKPHIBAIOTCS Yepe3 JUCIUMIINHAPHBIE PE3yIbTaThl, HAIIPaBICHHBIC HA ()OPMUPOBAHHE OOLTHX

n HpO(l)eCCI/IOHaJ'IbeIX KOMMETEHILHH T10 pazaeiaM U TeMaM COACPIKaHUA yqe6H0r0 Marepuaja.

npoecCuoHaIbHOHN ASITETFHOCTH TPUMEHUTEIHHO K
Pa3TUYHBIM KOHTEKCTaM.

o/c), Tema 3.1-3.5 (IT-o/c), Tema 4.1-4.8 (II-
o/c), Tema 5.1-5.20 (IT-o/c), Tema 6.1-6.8
(IT-o/c), Tema 7.1-7.13 (IT-o/c), Tema 8.1-
8.28 (IT-o/c), Tema 9.1-9.16 (I1-o/c), Tema
10.1-10.7 (IT-o/c), Tema 11.1-11.7 (IT-o/c),
Tema 12.1-12.5 (IT-o/c)

Oobmasi/mpogeccuoHabHAA KOMIIETEHIUS Pa3nen/Tema Tun oeHOYHBIX
MepOnpusITHIA
OK 01 Boibupars crioco0bl pelieHust 3a1au Temal.l- 1.6 (IT-o/c), Tema 2.1-2.14 (I1- TectupoBanue

VYceTHBIT onpoc
MareMaTH4eCKHUM JUKTAHT
WNunuBunyanpHas
camocCTosITeNIbHas paboTa
[IpeacraBnenue pe3ynbTaToB
MPAaKTUYECKUX padboT
KontponbHas padota
3aluTa HHIMBUAYAIbHBIX IPOEKTOB

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEACTBA IOKCKA, AHATINU3A
W MHTepIpeTanuu nHGopMaunu, 1 tHQOpMaIlMOHHbIE
TEXHOJIOTHH AJIS1 BHIIOJIHEHHS 3a7a4 NPO(hecCHOHaIbHOM
JeSITeTbHOCTH

Temal.l- 1.6 (IT-o/c), Tema 2.1-2.14 (I1-
o/c), Tema 3.1-3.5 (I1-o/c), Tema 4.1-4.8 (II-
o/c), Tema 5.1-5.20 (IT-o/c), Tema 6.1-6.8
(IT-o/c), Tema 8.1-8.28 (IT-o/c), Tema 9.1-
9.16 (IT-o/c), Tema 10.1-10.7 (IT-o/c), Tema
11.1-11.7 (IT-o/c), Tema 12.1-12.5 (I1-o/c)

TectupoBanue
YcrHbli onpoc
MaremaTuyecKui JUKTAHT
NunuBuayanpHas
camMocCTosITeNbHasl paboTa
[IpencraBnenue pe3ybTaToB
MPAKTUYECKHUX padoT
KonTponbhas padota
3almuTa UHIMBUIYaIbHBIX MPOEKTOB

OK 03 ITnanupoBath 1 peanu3oBbIBaTH COOCTBEHHOE
npodeccroHabHOE U IMYHOCTHOE PAa3BUTHE,
MPeINPUHIMATENHCKYIO ISATEILHOCTD B IPodecCHoHanbHOM
cdepe, UCTIONB30BATh 3HAHUS 110 (GPMHAHCOBOI IPaMOTHOCTH B
Pa3TMYHBIX )KU3HEHHBIX CUTYAIHIX.

Temal.l- 1.6 (IT-o/c), Tema 2.1-2.14 (I1-
o/c), Tema 3.1-3.5 (IT-o/c), Tema 4.1-4.8 (II-
o/c), Tema 5.1-5.20 (IT-o/c), Tema 6.1-6.8
(IT-o/c), Tema 7.1-7.13 (IT-o/c), Tema 8.1-
8.28 (I1-o/c), Tema 9.1-9.16 (I1-o/c), Tema
10.1-10.7 (IT-o/c), Tema 11.1-11.7 (IT-o/c),
Tema 12.1-12.5 (IT-o/c)

TectupoBanue
VYeTHBII onpoc
MarematudecKknii TUKTaHT
NunuBuayanpHas
camocTosITeNbHas paboTta
[IpencraBnenue pe3ysbTaToB
MPAKTHYECKHUX paboT
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KonrponsHas pabora
3amuTa MHAUBUIYAJIbHBIX TPOCKTOB

OK 04 D¢ dexTrBHO B3aMMOACHCTBOBATh B KOJUICKTHBE U
KOMaH/Ie.

Temal.l- 1.6 (IT-o/c), Tema 2.1-2.14 (I1-
o/c), Tema 3.1-3.5 (IT-o/c), Tema 4.1-4.8 (II-
o/c), Tema 5.1-5.20 (IT-o/c), Tema 6.1-6.8
(IT-o/c), Tema 7.1-7.13 (I1-o/c), Tema 8.1-
8.28 (IT-o/c), Tema 9.1-9.16 (I1-o/c), Tema
10.1-10.7 (IT-o/c), Tema 11.1-11.7 (IT-o/c),
Tema 12.1-12.5 (IT-o/c)

TectupoBanue
YcrHblii onpoc
MareMaTH4ecKuii JUKTAHT
NunuBuayanbHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yibTaToB
MPAKTUYECKUX paboT
KonrponsHas pabora
3amuTa MHIUBUYaTbHBIX MPOEKTOB

OK 05 Ocy1iecTBasTh YCTHYIO U TUCBbMEHHYIO0 KOMMYHHUKAITUIO
Ha roCyJIapCTBEHHOM s3blke Poccuiickoil denepanuu ¢ yueTom
0COOEHHOCTEH COLUATIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

Temal.l- 1.6 (IT-o/c), Tema 2.1-2.14 (I1-
o/c), Tema 3.1-3.5 (Il-o/c), Tema 4.1-4.8 (I1-
o/c), Tema 5.1-5.20 (IT-o/c), Tema 8.1-8.28
(IT-o/c), Tema 9.1-9.16 (IT-o/c), Tema 10.1-
10.7 (IT-o/c), Tema 11.1-11.7 (IT-o/c), Tema
12.1-12.5 (IT-o/c)

TectupoBanue
YeTHBII onpoc
MareMaTnyeckuii TUKTaHT
WNunuBunyanpHas
camocCTosITeNIbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAaKTUYECKUX padboOT
KonrponsHas pabora
3amuTa UHIUBUYaIbHBIX MPOEKTOB

OK 06 IlposBiaTh rpaXk1aHCKO-aTPHOTHUECKYIO TTO3ULIHIO,
J€MOHCTPUPOBATh OCO3HAHHOE IIOBEJICHUE HA OCHOBE
TPaIUIMOHHBIX O0IIEYETI0OBEUECKUX LIEGHHOCTEH, B TOM YHCIIE C
Y4EeTOM rapMOHHU3AINH MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSITh CTaHAAPTHI
AHTUKOPPYILIMOHHOTO MOBEACHUSI.

Temal.1l- 1.6 (IT-o/c), Tema 5.1-5.20 (II-
o/c), Tema 8.1-8.28 (IT-o/c), Tema 9.1-9.16
(IT-o/c), Tema 10.1-10.7 (IT-o/c), Tema 12.1-
12.5 (IT-o/c)

TectupoBanue
VYeTHBII onpoc
MaremaTuyecKui JUKTaHT
NunuBuayanbHas
camMocCTosITeNbHas paboTa
[IpencraBnenue pe3ybTaToB
MPAKTUYECKUX padoT
KonTponbhas padora
3amuTa UHIMBUAYaJIbHBIX MPOEKTOB

OK 07 ConelicTBOBaTh COXpaHEHHIO OKPY>KAOIIEH Cpeibl,
peCypCcocOepeKeHUIO, IPUMEHTh 3HAHHUS 00 H3MEHEHHH

Temal.l- 1.6 (IT-o/c), Tema 2.1-2.14 (I1-
o/c), Tema 3.1-3.5 (I1-o/c), Tema 4.1-4.8 (I1-
o/c), Tema 5.1-5.20 (IT-o/c), Tema 6.1-6.8
(IT-o/c), Tema 7.1-7.13 (IT-o/c), Tema 8.1-

TectupoBanue
YeTHBIT onpoc
MareMaTHUeCKUH TUKTAHT
NunuBuayansHas
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KJIMMATa, PUHIUITB OEPEXkKITUBOTO MPOU3BO/ICTBA, 8.28 (IT-o/c), Tema 9.1-9.16 (I1-o/c), Tema caMOCTOsATeNIbHAas paboTa

3¢ HEeKTUBHO IEHCTBOBATH B UPE3BBIYAIHBIX CUTYAIIHSX. 10.1-10.7 (IT-o/c), Tema 11.1-11.7 (IT-o/c), [IpeacraBnenue pe3ynbTaToB

Tema 12.1-12.5 (IT-o/c) MPaKTUYECKUX padoT
KonrponsHas pabora

3anTa HHIMBUAYIBHBIX TPOEKTOB

IIK 1.3. Beimonnsts rpaduueckne paboThl 10 COCTABJIEHHIO Temal.1- 1.6 (IT-o/c), Tema 2.1-2.14 (I1- YcTHBIN ompoc
KapTOrpadUuecKux MaTepHasos. o/c), Tema 3.1-3.5 (IT-o/c), Tema 4.1-4.8 (I1- WnnusnnyanbHas
O/C), Tema 5.1-5.20 (H'O/C) CaMOCTOATCIIbHasA pa60Ta

[IpeacraBnenue pe3yabTaToOB
MIPaKTHIECKUX paboT
KonrponbHas pabota

NK 23. Cocrapnate — Texunmdeckuii mman  kamutaneroro | Temal.l- 1.6 (IT-o/c), Tema 7.1-7.13 (I1- VCTHBIH ompoc
CTPOUTEIIECTBA C IPUMEHEHUEM alIapaTHO-IIPOIrPaMMHBIX CPELICTB. o /C), Tema 8.1-8.28 (H-O/C) WHauBuyanbHas
caMmocTosTelbHas paboTa
IIpencraBienue pe3ynbTaToB
MIPaKTHIECKHUX PadoT
KonTponbHas pabora

MK 3.4. Ocymectsasats cOop, cuctematusamuio u Hakomnenue | Tema 11.1-11.7 (IT-o/c) YcTHBIH ompoc
nHpOpPMALIUK, HEOOXOAUMOW M  ONpEACICHHS KaJaacTPOBOM WHauBuIyaabHast
CTOUMOCTH O6’BCKTOB HCIABMXKXHUMOCTH. CaMOCTOSTEIbHAS pa60Ta
IIpencraBneHue pe3yiabTaToB
MPAKTHYECKUX paboT
KonrtponbHas pabora

[IpomexyTounas aTTectanus — 3k3aMeH B 1 u 2 cemecTpax
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Pabouas nporpamma yueOHON TUCHUIUIMHBI pa3paboTaHa Ha ocHoBe TpeboBanuii [Iprukaza MunucrepcTsa
mpocBemeans P® or 18 mas 2022 v N 339 (pen. or 03.07.2024) «O6 yTBepxkaeHuu ¢eneparbHOTO
rOCyJapCTBEHHOT'0 00pa30BaTeIbHOr0 CTAaHAAPTa CPpeAHET0 NpodecCHOHaTLHOT0 00pa30BaHus MO CIICIIHATBHOCTH
21.02.19 3emneycrpotictBoy» (nanee — ®I'OC CIIO) u llpukaza Muno6prayku Poccun ot 17.05.2012 N 413 (pen.
ot 12.02.2025) «O06 yTBepxaeHun (enepaibHOro rocyJapcTBEHHOTO 00pa3oBaTEIbHOIO CTaHAApTa CPEIHETO
obmero obpazoBanus» (manee — PI'OC COO).



COJEPKAHHUHE

OBIIAS XAPAKTEPUCTHKA PABOYEN IMPOT'PAMMBI YYEBHOW JUCHUITIIAHBI
CTPYKTYPA Y COJAEP)KAHUE YUYEFHOM JUCIHUATIINHBI
YCJIOBUS PEAJIM3AIIMA YYEBHOM JIUCITATIINHBI

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JUCTIAITIJINHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JJUCHUIIJIMHBI OY /.03 ®usuka
1.1.MecTO TMCHUIJIMHBI B CTPYKTYpPe OCHOBHOM NPo(eccuoHaILHOI 00pa3oBaTeIbHOM
MPOrpamMMbl

[IporpaMma IUCIUTITHHEI SBISIETCS YacThI0O OCHOBHOH MpodeccHoHaNFHOW 00pa3oBaTeIbHON MPOTpaMMBI
CIIO, peammzyemoii Ha 6a3e OCHOBHOTO 00IIero 0Opa3oBaHMs, U BXOIUT B 00IIe00pa30BaTENbHBIA UK YIeOHOTO
IUTaHA.

1.2.]_[6.]1[) U IVIAaHUPYEMbIE PE3YyJbTAaThl 0CBOCHUS JUCHUIIJIMHBI

Heasavu uzydenusi GU3MKu sIBJISAOTCH:

L4 (1)OpMI/IpOBaHI/IC y o6y11a101111/1xc51 YBEPCHHOCTU B ICHHOCTH 06p330BaHI/I$I, 3HAaYUMOCTHU
(1)H31/I‘{€CKI/IX 3HAHUM JJIA COBPEMCHHOTI'O KBaHI/I(I)I/II_II/IpOBaHHOFO crneouaiancTa IIpu
OCYILICCTBJICHHUHU €TO HpO(i)eCCI/IOHaJIBHOfl JCATCIIbHOCTH,

® oBnajieHUe cnenu(puyecKkord CcHUCTEeMON (PU3MYECKUX TOHSATHHA, TEPMHUHOJOTHEH WU
CHUMBOJIUKOM;

® (OCBOCHHE OCHOBHBIX (DU3UYECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUE OCHOBHBIMHM METOJAMU HAy4YHOT'O MO3HAHUS IPUPOJbI, UCIIOIb3YEMBIMU B
¢usuke (HaOmogeHHWE, ONMUCAHWE, W3MEPEHHE, BBIABIDKEHHE THIIOTE3, IPOBEACHUE
JKCIIEPUMEHTA);

® OBJIAICHUC YMCHHUAIMHA 06pa6aTI)IBaTI> AAaHHBIC 3KCIICPUMCHTA, OOBACHATH IMMOJIYy4YCHHBIC
PE3YIbTAThI, YCTaAHABJIMBATH 3aBUCUMOCTH MCKIAY (1)I/I3I/I‘~IGCKI/IMI/I BCIIMYMHAMHU B Ha6J'IIOI[a€MOM
SABJICHHMH, ACJIaTh BBIBOJBI,

® (opmupoBaHHE YMEHHUS peliaTh PU3MUECKHUE 3a7a4l Pa3HbIX YPOBHEH CII0)KHOCTH;

® pa3BUTHE [I03HABATENbHBIX HMHTEPECOB, HMHTEJUIEKTYaJIbHBIX U  TBOPYECKUX
CIOCOOHOCTEN B mpoliecce NpUOOPETEHHs] 3HAHUN € UCIIOJIB30BAHUEM Pa3IMYHBIX UCTOYHUKOB
uHbOpMallUd ¥ COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOIMH; yMeHuil (opMmynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3HIIMIO IO OTHOUIEHHIO K (PU3NYECKON HHPOPMALIUH, TOTydaeMOi
U3 pa3HbIX UCTOYHHUKOB;

® (QopMupoBaHME YMEHM pemaTh y4eOHO-TPAKTUYECKHUE 3aJaydl  (PU3UYECKOTO
coJiep>KaHusl ¢ y4€ToM MpodhecCHOHATBFHOM HAMTPAaBIEHHOCTH;



H.]IaHl/IpyeMble 06pa3OBaTeJ'IbHBIe pPe3yabTaThbl

Koa u HaumeHoBaHue
(popmupyembIX KOMIETEHIUI

IInanupyemble pe3y/1bTaThl 0CBOCHHS

AUCIHHUIIJINHBI

OO01mue

JducuMminHapHble

OK 01 Beibupats crtocoObI peneHust 3a1a4q
Mpo(hecCHOHaTbHON IEeATENbHOCTH
PUMEHHUTENIFHO K Pa3TUYHBIM KOHTEKCTaM
OK 02 VMcnonb30BaTh COBpeMEHHbIE
CpeICTBa IMOUCKA, aHAIH3a U
WHTEpIpeTaul HHPOPMAIUH, 1
MHPOPMALMOHHBIC TEXHOJIOTHH JIJIS
BEITIOJTHEHHS 3371249 PO eCCHOHATBHOM
esITeNbHOCTH

OK 03 IlnanupoBaTh U peau30BbIBATH
COOCTBEHHOE MPOPECCUOHATHLHOS U
ITUIHOCTHOE Pa3BHUTHE,
[peINPUHUMATENbCKYIO IS TETLHOCTD B
podeccuoHaIbHOM cdepe, UCTI0Ib30BaTh
3HaHWS 110 (PMHAHCOBOM IPaMOTHOCTH B
[PA3IMYHBIX JKU3HEHHBIX CUTYAIHSIX

OK 04 D¢ dexTnBHO B3aNMOAECHCTBOBAT
1 paboTaTh B KOJUIEKTHBE U KOMaH]IE

OK 05 Ocy1iecTBasTh yCTHYIO U
MICHMEHHYI0 KOMMYHUKAIMIO Ha
rOCy/IapCTBEHHOM $i3bIke Poccuiickoi
Denepanuu ¢ y4eToOM 0COOCHHOCTEM
COLIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa
OK 06 IIposBisTh rpaaaHCcKo-
AaTPUOTHUECKYIO O3ULHIO,
IeMOHCTPHPOBATh OCO3HAHHOE

- BJIaJIeHE HaBbIKAMU TIO3HABATEIBHOM,
y4eOHO-UCCIeIOBATENbCKOM U TPOSKTHOM
JeSITENIbHOCTH, HAaBBIKAMH Pa3peIIeHHsI
po0JIeM; ClIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB
peleHus MPaKTUUECKUX 3a/a4,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB
[IO3HAHNS;

- TOTOBHOCTB H CITOCOOHOCTB K

CaMOCTOSITEIbHON HHPOPMALIIOHHO-

[I03HABATENILHON ESTEIbHOCTH, BIIaJicHHE

HaBBIKaMU IIOJTyYCHHS HEOOXOIUMO

nHGOPMALIUH U3 CIIOBAPEH Pa3HBIX TUIIOB,

YMEHHE OPUEHTHUPOBATHCS B Pa3IMIHBIX

HCTOYHUKAX WHPOPMAIUH, KPUTHIECKU

OLICHUBATh U UHTEPIIPETUPOBATD

WHPOPMAILIUIO, TTOJTYYAEMYIO U3 PA3TUIHBIX

HUCTOYHUKOB;

- YMEHHE TPOJIlyKTUBHO O0IIAThCS U

B3aMMOJIEHCTBOBATH B IPOLECCE

COBMECTHOM ACATCIIBHOCTH, YUUTBIBATH

IO3ULUHU IPYTUX YYACTHUKOB

JesITeNbHOCTH, (D (HEeKTUBHO pa3pemarb

KOH(JIMKTBI;

- YMEHHE CaMOCTOSTEIbHO OLIEHUBATh U
MPUHUMATE PEIICHHS, ONIPEACIISIONINe
CTpATETHIO [TOBEJCHHUS, C yUYETOM
TpakIaHCKUX 1 HPABCTBEHHBIX

L[ICHHOCTEH

- CdopMupoBaHHOCTh TPEACTABICHUA O pPoOIM W MecTe (UMK B
COBPEMEHHOW HAY4YHOW KapTHHE MHpa, O CHCTEMOOOpasyolleid poiu
(U3UKKM B pPa3BUTHUH E€CTECTBEHHBIX HAYK, TEXHUKM M COBPEMEHHBIX
TEXHOJIOTHH, O BKJAJC POCCHUICKHX U 3apyOeKHBIX YYCHBIX-(QHU3HKOB B
pa3BUTUE HAyKH;, IMOHUMaHUC (DU3MUYSCKON CYIIIHOCTH HAaOJII0IaeMbIX
SBIICHUH MHKpPO-, MAaKpo- W Meramupa; MOHUMaHHe poiu (u3MKH B

¢bopMupoBaHUM  Kpyrozopa W (YHKIMOHAIBHOH  TPaMOTHOCTH
00yJaromuxcs;
- Bnanenue OCHOBOIIOJIATAIOIIUMHU (uznuecKkuMu HOHSITUIMU

(cBSI3aHHBIMH C MEXaHHYECKUM JABIKECHHEM, B3aUMOJACHCTBHEM Tell,
MEXaHHUUECKUMU KoNeOaHWSAMH H BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIECTBA, TEIUIOBBIMH IIPOLECCAMM; JJICKTPUYECKUM U
MarHUTHBIM HOJSIMH, DSJIEKTPUYECKMM TOKOM, 3JEKTPOMAarHUTHBIMU
KOJICOAHUSIMM M BOJTHAMHU; ONTHYECKMMH SBIICHUSMH, KBaHTOBBIMU
SIBIIEHUSIMH, CTPOCHHMEM aTroMa W aTOMHOIO S7pa, PaJluOaKTHBHOCTHIO);
BJIaJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TeopusiMH (3akoHbl HploTOHA,
3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXPaHEHUS UMITYJIbCa U SHEPTUH C
Y4€TOM TpaHHI] UX IPUMEHUMOCTH, OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO-
KUHETHYECKOH TEOpHH CTPOCHHUS BEIIECTBA, OCHOBHOE YpaBHEHHE
MOJICKYJISIDHO-KUHETUYECKOH ~ TEOpUM  HMJIEallbHOrO  ra3a, 3aKOHBI
WJEabHOTO Ta3a, 3aKOH COXPAHEHHUs JJIEKTPHUECKOro 3apsAga M 3aKOH
Kynona, rpanuipl uXx NPUMEHUMOCTH, 3aKOHBI OMa JUIsi OJHOPOJTHOTO
MIPOBOJIHUKA U 3aMKHYTOM LienH, 3akoH Jxoyns—IJlenna, 3akon Jxoyns—
Jlenma, 3akoH Amriepa, 3aKOH JJIEKTPOMAarHUTHOW WHAyKiuu Dapanes,
npaBwio Jlenna, npuHnun I'roiireHca, kBaHTOBas rumnore3a IlmaHka,
3akoHbl (orodddekTa, moctynarel bopa, Teopus atoma BoIOPOAA);
YBEpEHHOE I10JIb30BaHUE (PU3NIECKON TEPMUHOIOTHEH U

CHMBOJIMKOM;




[OBe/ICHNE Ha OCHOBE TPAANLIMOHHBIX
00111€4eTI0BEYECKUX [IEHHOCTEH, B TOM
qKCIIe C YYETOM I'apMOHH3ALUH
ME)KHAIIOHATIBHBIX U MEKPETUTHO3HBIX
OTHOLICHUH, IPUMEHSTh CTAaHAAPTEHI
AHTUKOPPYILIMOHHOTO MOBEACHUS

OK 07 CopnelicTBOBaTh COXpaHEHUIO
OKpY>Karollen cpelibl,
pecypcocOepekeH 0, TPUMEHATh 3HAHHS
00 M3MEHEHHH KIUMaTa, TPUHINIIBI
OepeKITMBOTO MPOU3BOJICTBA, 3P PeKTHBHO
efCTBOBATh B UPE3BBIYANHBIX CUTYALHIX

- Bnajgenre 0CHOBHBIMU METOAaMHU HAYYHOTO O3HAHUS, UCTIONb3YEMBIMUB
¢usuke: HaOMIOACHWE W ONMHCaHWe (UIUUECKUX SIBICHUIL; MPOBEICHHE
(DU3UYECKOTO DKCIEPUMEHTa; YMEHUEM BBISBISATH 3aBHCUMOCTH MEXKIY
(U3NYECKUMH  BEIWYMHAMH, OOBSICHATH IONYyYCHHBIC PE3YJITATHI,
UCTIONB3Ys PU3HUYECKHE TCOPUH, 3aKOHBI U TIOHSTHS, H JeTaTh BBIBOJIBL;

- ChopMupoBaHHOCTH YMEHHUS pemaTh (U3WYECKUE 3a7add, HUCTIONB3YS
W3yUYeHHbIC 3aKOHBI B ()OPMYJIBI, CBS3BIBAIONINE PU3NUECKIE BETUIUHBL;

- ChopMHPOBAaHHOCTh yMEHWS MPUMEHSTh TOJXYyYCHHBIC 3HAHUS IS
0OBSICHEHHSI YCIIOBUH MPOTEKAHUST (PU3UUECKUX SBJICHUI B TIPUPOJIE U JUIS
NPUHATHA TIPAKTHUECKMX PEIICHHHA B TOBCEAHEBHOW JKU3HH IS
obecrieueHns1 6e30MacHOCTH TpU oOpaleHu ¢ OBITOBBIMH TIPUOOpaMH H
TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 3I0POBbS H COOIIOACHUSI HOPM
9KOJIOTHYECKOTO TIOBEICHUSI B OKpY)Kalolled cpeie; I[OHWMaHHe
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKCHUH (DU3UKHM M TEXHOJOTHH st
PalMOHATIBHOTO MPUPOAOIIOIL30BAHHS;

CdopMHUpPOBAaHHOCTh COOCTBEHHOW TMO3WIIMM 110 OTHOIICHUIO K
¢du3nyeckoil nHpOpMAIIHH, TTOTYyYaeMON U3 Pa3HBIX UCTOYHHKOB

[1K 3.2. Ocy1ecTBIsITH
TOKYMEHTAI[MOHHOE COMPOBOXKICHUE B
chepe KamacTpoBOro yuera u (win
rOCy/1apCTBEHHOW PETrUCTpalliy MpaB HA
00BEKTHI HEJIBUKIMOCTH;

3HaHus: Ymenus:
[Topsmox IIPEOCTaBICHUAPAOOTATh C 0OpaAIeHUSIMU U MH(OPMALIMOHHBIMU 3aIIPOCaMH, B TOM
rOCYJapCTBEHHON YCIIyTH IO qrcie Ha EquHOM nmoprae rocy1apCcTBEHHBIX M MyHHUIIMIIAIBHBIX
IIPEIOCTABIICHUIO CBEJIeHMH, [ycuyT (QyHKIMIA) U (MIIH) PETHOHATBHBIX MTOPTAJIaX TOCY1apCTBEHHBIX
conepxamuxcsa B ET'PH; M MyHULMIIATBHBIX YCIyT (QYHKIUN).
0COOEHHOCTHU yILIaThI

rocy1apCTBEHHON MOLIIMHBI US|

OCYILECTBIICHUS roCyJJapCTBEHHON

perucrpaniii  npaB  Ha  OOBEKTH]

HEIBUKMMOCTH u T1aThl 34|

[IPEJOCTABIICHUS CBEJICHUI],

conepxkamuxcs B EI'PH, B Tom uucrne ¢

ucnoap3oBaHueM — ExguHoro  moprana

FOCYAApCTBEHHBIX W  MYHMIHMIAIBHBIX




yeryr (GyHKIui) U (W) peruoHaIbHBIX
MOPTAJIOB rOCYJJapCTBEHHBIX u
MYHUITUTIATBHBIX yCIyT (pyHKIH);

OCHOBHBIE MPHUHIMIIBI, MpaBWiIa U
MopsI0K paboTel B  HMH(DOPMAIIMOHHBIX
CUCTEMaXx, npeIHa3HaYCHHBIX U
OCYILIECTBIICHUS byHKIMi 1o
MpreMy/BblIade JOKYMEHTOB B cdepe
rOCYJapCTBEHHOTO KaJIaCTPOBOTO ydyeTa U
rOCy/IapCTBCHHOW pErucTparii IpaB Ha
00BEKTHI HEJIBUKUMOCTH;

MpaBUjia BEACHHUS TOKYMEHTOOOOPOTa;

MIpaBHJIa OCYIIECTBICHUS KaJacTPOBOTO

TIeJICHUSI TEPPUTOPUU Poccuiickoii
denepanuu;
TpeOoBaHUs K JIOKyMEHTaM,

[PEJICTABISIEMBIM ISl OCYIIECTBIICHUS]
rOCyJJapCTBEHHOI'O KaJacTPOBOIO y4yeTa Y|
(MM) TOCYIApCTBEHHOM  perucrpaiuu
MpaB Ha 0OBEKThI HEJABKUMOCTH;

0COOEHHOCTH MIPEICTaBICHHSI
TOKYMEHTOB Ha roCyJapCTBEHHYIO
[PETUCTPALIHIO npaB MIOCPEACTBOM

MMOYTOBOIO OTIPABIICHHUS, a TAKXkKe B (hopMme]
PIEKTPOHHBIX JJOKYMEHTOB;

MMOPAIOK U IIpaBUJjia UCIIOJIB30BaHUA
PIIEKTPOHHOM TMOIITUCH;




JInuHOCTHBIE pe3yJIbTaThl peaJu3aliii NPOrpaMMbl BOCIIHTAHUSA

JIP 1 Ocosznaromuii ce6s rpakgannHoM Poccun u 3ammTHIKOM OTEdecTBa, BRIpaKAFOIITHI
CBOIO POCCHICKYIO MJCHTUYHOCTH B MOJUKYJIBTYPHOM U MHOTOKOH()ECCHOHAILHOM POCCHICKOM
00111eCTBE U COBPEMEHHOM MUPOBOM cool1iecTBe. Co3Haromuii cBoe eAMHCTBO ¢ HapoaoM Poccun,
¢ Pocculickum rocyaapcTBOoM, IE€MOHCTPUPYIOIIMHM OTBETCTBEHHOCTh 33 Pa3BUTHE CTPAHBI.
[IposiBisiomiuii TOTOBHOCTh K 3amiure POOMHBI, CHOCOOHBIM apryMEHTUPOBAaHHO OTCTAUBATh
CYBEPEHMUTET U JOCTOMHCTBO Haponaa Poccuu, COXpaHATH M 3aluIIaTh UCTOPUYECKYIO IPABIY O
Poccuiickom rocyaapcrtse

JIP 3 JleMOHCTpUpPYIOLIMH PUBEPKEHHOCTh TPAJAULMOHHBIM JyXOBHO-HPaBCTBEHHBIM
LIEHHOCTSAM, KyJIbType HapoaoB Poccuu, IpHHLIMIIAM YE€CTHOCTH, HMOPSJOYHOCTH, OTKPBITOCTH.
JIeHCTBYIOIMI M OLEHUBAIOIINM CBOE IOBEACHUE U IIOCTYIIKH, ITOBEICHUE U IOCTYIKU APYTHX
JI0JEH ¢ MO3MLMN TPaJAULMOHHBIX POCCUHCKHX JyXOBHO-HPABCTBEHHBIX, COLIMOKYJIBTYPHBIX
LIEHHOCTE M HOPM C YY€TOM OCO3HAHUs IOCIEACTBUN IOCTYNKOB. ['OTOBBIM K JEI0OBOMY
B3aUMOJICHCTBUIO ¥ He(QOpPMaJIbHOMY OOLIEHHIO C HPEJCTaBUTENIAMH pPAa3HbIX HApOJIOB,
HAIlMOHAJIbHOCTEMN, BEPOUCIIOBEAAHHUM, OTIIMYAIOLINI UX OT YYACTHUKOB I'PYMI C I€CTPYKTUBHBIM
U JCBUAHTHBIM IIOBEIEHUEM. /[eMOHCTPUPYIOUIMI HENPHUATHE COLUAIBHO ONACHOIO IOBEICHUS
OKPYKaOIIMX M Ipeaynpexaaromui ero. I[IposBiudommii yBaXkeHHUE K JIIOASM CTAapLIEro
IIOKOJIEHUS, TOTOBHOCTb K YYaCTHIO B COLMAIBHOM MOAACPKKE HYKIAOIINUXCS B HEU

JIP 4 IlposiBidromuil 1 AEMOHCTPUPYIOIIUN YBaKEHUE K TPYAY U€JIOBEKa, OCO3HAIOLIUI
LIEHHOCTb COOCTBEHHOTO TpyAda W Tpylda Jpyrux Jroje. OKOHOMHYECKH aKTHBHBIM,
OpPHEHTHUPOBAHHBIN Ha OCO3HAHHBIN BHIOOP cepsl MpodhecCHOHATBHONW AEATENIFHOCTH C YYETOM
JIMYHBIX KHU3HEHHBIX [JIAHOB, IOTPEOHOCTEH CBOEH CeMbH, pOCCUICKOTro 001ecTBa. BripaXkaromiuii
OCO3HAHHYIO TOTOBHOCTh K TOJYYECHHIO NPOPECCHOHATBHOTO O0pa3oBaHMS, K HEMPEPHIBHOMY
00pa30BaHUIO B TEUCHHE KU3HU J[eMOHCTPUPYIOLIMIA O3UTUBHOE OTHOUICHUE K PEryJIUPOBAHHIO
TPYJIOBBIX OTHOWIEHUH. OpUEHTHPOBaHHBIH Ha C€aMOOOpa30BaHWE U MPOPECCHOHANBHYIO
MIEPETIOATOTOBKY B YCIIOBUSIX CMEHBI TEXHOJIOTMYECKOI0 YKJIaJa U COIyTCTBYIOUIMX COLIMAIBHBIX
nepemeH. Crpemsmuiicss kK GOpMUPOBAHUIO B CETEBOW cpejie JIMYHOCTHO U MPO(eCcCHOHATBHOTO
KOHCTPYKTHBHOT'O «1IU(POBOTO ciaear

JIP 5 JleMOHCTpUpPYOLIMI IPUBEPKEHHOCT K POJHOM KYJIbTyp€e, HCTOPUUECKON NTaMsTH Ha
ocHoBe J00BM K PonuHe, Hapoay, Majnol poJuHE, 3HAHUS €ro UCTOPUHM M KYJIbTYpbI, IPUHATHE
TPaJULIMOHHBIX IEHHOCTE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu. Belpaxkaonmii cBO0O
STHOKYJITYPHYIO HJEHTUYHOCTb, CO3HAIOIMK ceOs maTpuoToM Hapona Poccum, aeaTenbHO
BBIPAYKAIOIIMK YyBCTBO MPUYACTHOCTH K MHOTOHAIIMOHAIBLHOMY Hapoay Poccum, k Poccuiickomy
OrteuectBy. [IposBisitonIMil HEHHOCTHOE OTHOUIEHHE K HCTOPUYECKOMY M KYJIBTYPHOMY HaCJIEIUIO
HapoaoB Poccum, K HallMOHAJIBHBIM CHMBOJAM, MIpa3AHUKaM, MaMATHUKAM, TPAaJULUsIM HApOJIOB,
npoxuBaronmx B Poccuu, K cooTedecTBEHHHKaM 3a pyOexoMm, MOAJEpXKHUBAIOMUNA UX
3aMHTEPECOBAHHOCTh B COXPAHEHUU OOIIEPOCCUHCKON KyJIbTYpPHON MAEHTUYHOCTH, yBa)KalOIIUN
UX IpaBa

JIP 7 Oco3Haroniii U JEATEIbHO BBIPAKAOUIUNA NPHOPUTETHYIO LEHHOCTh KaKJ10M

YEJIOBEUECKON JKMU3HH, YBAKAIOMIMK JOCTOMHCTBO JIMYHOCTH KaXKJOTO YeJIOBEKa, COOCTBEHHYIO U
9yXKYH0 YHUKATBHOCTh, CBOO0OIY MUPOBO33PEHUECKOTO BBIOOPA, camoonpeeneHus. [IposBisrommii
OepeXIIMBOE W YYTKOE OTHOIICHHE K PEIUTHO3HONW MPUHAAICKHOCTH KaXJI0ro 4YelOBeKa,
MpEeAYNPEIUTENbHBIA B OTHOIIEHUH BBIPAXKEHUS ITPaB U 3aKOHHBIX HHTEPECOB IPYTUX JIIOAEH

JIP 9 CosHarouuii 1eHHOCTh KH3HU, 370pOBbs U Oe3omacHocTH. CoOmromarmui 1
Mpomara’IMupyrOIINil 310pOBBI 00pa3 KU3HU (3I0pOBOE MUTAHKUE, COOTIOIEHNE TUTUEHBI, PEKUM
3aHATUH W OTAbIXa, (u3WuUeckass aKTUBHOCTh), JIEMOHCTPHUPYIOIIUNA  CTPEMIICHHE K
¢bu3nyecKoMy COBEpLICHCTBOBAHUIO. [IposBIstonuii co3HAaTENbHOE U 0OOCHOBAaHHOE HETIPUSTHE
BpEIHBIX MPUBBIUEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yrnoTpeOieHrne alKkoros, HApKOTHKOB,



NICUXOAKTUBHBIX BEIIECTB, Aa3apTHBIX WIp, JIOObIX (OpM 3aBUCUMOCTEH), NECTPYKTUBHOTO
MOBE/ICHUS B OOIIIECTBE, B TOM YKCIe B IU(POBOIA cperie.

JIP10 bepexyiMBO OTHOCSAUIUICS K TPUPOJHOMY HACIEIUIO CTPAHbl U MUPA, MPOSBIISIOMINI
c(OPMHUPOBAHHOCTH JKOJOTUYECKOW KyJIbTYpPhl Ha OCHOBE MOHHMMAHUS BJIMSHHUS COLUAIbHBIX,
SKOHOMMYECKUX M TPO(EeCcCHOHATHLHO-IIPOU3BOJICTBEHHBIX IMPOLECCOB HAa OKPYKAIOIIYIO Cpeay.
Bripaxkarouiuii fedaresibHOe HENPUSATUE JICUCTBUNA, MPUHOCAIIUX BpEIl MPUPOJIE, PACIIO3HAIOIIMI
OIACHOCTH CPEIbl OOUTAHWS, MPEAYNPEIKIAONINNA PUCKOBAHHOE TOBEICHUE APYTUX TpaKIaH,
MOMYJISPU3UPYIONIHA CITOCOOBI COXPaHEHUS TAMSATHUKOB IMPUPOIbI CTPAHBI, PETUOHA, TEPPUTOPHH,
MOCEJICHUS!, BKJIIOYCHHBIN B OOIIECTBEHHBIC MHUIIMATUBEI, HAIIPABICHHBIC HA 3a00Ty O HUX.

JIP 17 CniocoOHBbIi MpH B3aMMOACUCTBUM C JAPYTHMMHU JIIOABMHU JOCTUTATh MOCTaBICHHBIX
[eNeH, CTpEeMSIIUICS K (OPMUPOBAHUIO B CTPOUTEIBHON OTpaci U CHUCTEME JKUJIHIIHO-
KOMMYHAJIbHOTO X0341CTBa JINYHOCTHOTO POCTa Kak MpodeccruoHasna

JIP 18 CrnocoOHbIHi CTaBUTh Tepen coOOH Ienu Moa JUIsl PEelieHUS BO3HHUKAIOIINX
npodeccuoHaNbHBIX 3a/1a4, MOAOUPaTh CIIOCOObI PEIIeHHs] U CPEACTBA PA3BUTHSI, B TOM YHCIE C
UCIOJIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJIOTUH;

JIP 20 CrnocoOHBIH HUCKaTh M HAXOAUTh HEOOXOAUMYIO HH(OPMAIHMIO HCHOIb3YS
pa3HOOOpa3HbIC TEXHOJOTHMU €€ TIOWCKa, JJIA pENICHHS BO3HUKAIOMUX B  IpoIecce
MIPOU3BOJICTBEHHON JIEATEIIPHOCTH MPOOJIEM MPU CTPOUTEIBCTBE M JKCIUTyaTallid OOBEKTOB
KaluTaJIbHOTO CTPOUTEIILCTBA.



2. CTPYKTYPA U COAEPKAHUE JUCUUILINHbI
2.1.00beM JUCHUILINHBI U BUAbI Y4eOHO padoThl

Bup yueOHoii padoThl Ob0bem B
yacax
O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl IMCIUIINHBI 180
1. OcHOBHOE colepKaHHe 180
BT. 4.
TEOPETUUECKOE O0yUeHue 62
J1a00paTOPHBIC 3aHATHUS/TIPAKTHICCKIE PAOOTHI 36/58
KOHTPOJIbHBIE PaOOTHI
2. [IpodeccnoHaTBLHO-OPUEHTHPOBAHHOE CO/IEPKAHME 84
BT. 4.
TeopeTudecKoe 00ydeHue 60
1a00paTOPHBIC 3aHATHUS 24
16

IIpomexyTouHasi arTecTanus (3K3aMeH)
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2.2. TemaTu4yecKui IVIaH U COJEePKAHHE TUCHUILTHHBI «PHU3HKA)

®opMmupyembie
HaumenoBanue Coaeprxanue yuedOHOro MaTepHaJia, JIaopaTopHble U MPAKTUYeCKHe PadoThI, OBLeM HACOB ooue u
pa3aejioB U TeM HHIMBUIYAJIBHBIH NPOEKT (eciu npedycmompeHsl) npogeccuoHalbHbIE
KOMIIETeHIIUH
1 2 3 4
Beenenue. Conep:xanue 2 OK 03
®u3uka u meroabl | Dusuka — pyHIaMeHTaIbHAS HayKa O pUpojie. EcTecTBeHHO-HAYYHBII METO IO3HAHHMS, €r0 OK 05
HAYYHOI'O MO3HAHMSA [BO3MOYKHOCTH W TPaHMIBI MPUMEHMMOCTH. DKCIIEPUMEHT M TEOpHs B Ipoliecce MO3HaHUS
npupo . MonenupoBanue GU3NUECKUX SBIECHUN U IpoLieccoB. Polb SKCIIeprMeHTa U TEOpUH
B IIpoLiecce MO3HaHUS Npupozbl. Pusznueckas BennuuHa. DU3NYECKUE 3aKOHBI. 1 'paHMIIBI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB W Teopuid. [lpuHummn coorBerctBusa. I[lonstue o
(dusnueckoii kaptuHe Mupa. [lorpemHoCTH M3MepeHHH (U3INUECKUX BENWYHMH. SHAuUeHUe
puzuxu npu oceoenuu npogpeccuii CIIO u cneuyuansnocmeir CI10.*
Pasnes 1. Mexanuka 12 OK 01
Tema 1.1 Coaepxanue 2 OK 02
OCHOBBI KHHEMaTUKU |[MeXaHW4ecKoe NBWKEHUE W €ro BUIbl. MaTepuaibHas Touka. CKansapHble U 6eKMOpHbIE OK 04
usuuecxkue eenuuunvi. OTHOCUTEILHOCTh MEXaHMYECKOro ABMKEHHUS. CuUcTemMa OTcyera. OK 05
[Mpuntun otHOcuTensHOCTH [ammies. CrocoObl omucanus ABkeHUs. Tpaexkropus. [lyTs. OK 06
[Tepememnienune. PapHOMEpHOE mpsiMonuHEHOE ABMKeHHE. CKOPOCTh. Y paBHEHUE JIBHKCHISL. OK 07
MrHaoBeHHas U cpeAHsisi ckopoctu. llocTynmaTel Teopuu oOTHOCHTENHHOCTH. (OCHOBHBIE [1K3.2
CJIEICTBHSI U3 ITIOCTYJIATOB TEOPUM OTHOCUTENBHOCTHU. Y cKopeHue. [IpsamMonnHeHoe qBrKeHne
C MOCTOSIHHBIM yCKOpEHHEM. J[BHKEHHE C TOCTOSIHHBIM YCKOPEHHEM CBOOOJHOTO TaJICHHSI.
JIBrkeHne Tena, OpOIIEHHOro TOJT YIJIOM K TOpU30HTY. PaBHOMEpHOE NBMKEHHE TOUKH O
OKPY>KHOCTH, YIJI0Basi CKOpocTh. LleHTpocTpemuTensHoe yckopenue. KunemaTika abcomoTHO
TBEPOTrO TENA.
Tema 1.2 Coaep:xaHue 4

4 Hpo¢eccu0uaﬂbno OpUEHMUPOBAHHbBIE I]IEMEHMbl codepafcanu;l 8blOeneHbl Kypcueom
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OCHOBBI TUHAMHUKHA

OcHoBHas 3anaya nuHamukd. Cuna. Macca. 3akonsl Mexanukd Herotona. Cuibl B Opupoze.
Cunia TSKECTH W CHJIa BCEMUPHOTO TSITOTEHHUS. 3aKOH BCeMHpHOro TiaroteHus. lleppas
KOCMHUYECKasi CKOPOCTh. [IBuxkeHue mianeT U Manbix Ten ConHeuHoil cuctemsl. Bec.
Hesecomocts. Cuuitbl ynpyroctu. Cunst mpeHus. DIEMEHTHI PEIITUBUCTCKON JTUHAMUKH

Tema 1.3
3aKOHBI COXPAHCHUS B
MEXaHUKE

Conep:xaHue

Hmnynec Tena. UMmynsc cuibl. 3aK0H COXpaHEHMs UMITyJibca. PeakThBHOE NBMKEHHE. 3aKOH
COXpaHEHUs1 MOMEHTa uMmnyibca. Mexanuueckas paboma u mowinocms. Kunemuueckan
onepzus. [lomenyuanvuan Inepeus. 3aK0H cOXpAHEHUA MeXaAHUYecKoll IHepzuu. Paborta cuib
TSHKECTH U Ccuiibl ynpyroctu. KoHcepBaTuBHble cuibl. Ilpumenenue 3aKonoeé coxpameuus.
Vcnonp30BaHNE 3aKOHOB MEXAHUKU JUI OOBSICHEHHS ABUKEHNSI HEOSCHBIX TEN U VIS Pa3BUTHUS
KOCMHUYECKMX  MCCIICIOBAaHMH, TpaHUIBI  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHHKH.
IIpakmuueckoe npumenenue uanuuecKux 3HAHUI 6 HOECEOHEGHOU HCUHU ONA
UCNOIb306AHUA RPOCHBIX MEXAHUZ MO8, UHCHIPYMEHM 08, MPAHCHROPMHBIX CPEOCE

Pewenue 3a0au c npoghpeccuonanvHoil HanpasaeHHocmvio no pazoeny «Mexanukay

Paznen 2. MonekyasipHasi pusuka u
TEPMOIUHAMUKA

38

Tema 2.1
OCHOBBI MOJIEKYJISIPHO

KHUHETHYECKOUN
TEOpHH

Conep:xaHue

OcHogHble NON0IHCEHUA MOTIEKYNAPHO-KUHEMUYecKoll meopuu. Pa3Mepsl 1 Macca MOJIEKYJT 1
aToMOB. bpoyHoBckoe nBrxeHue. CUIIBI M SHEPTHs MEXMOJEKYISIPHOTO B3aUMOJICHCTBHSL.
Cmpoenue 2a3000paznulx, HcuOKux u meepovix men. Vneanvuerii ras. /lasenenue zasa.
OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKOW TEOpHH Tra3oB. Temmeparypa H ee
n3MepeHre. AOCONIOTHBIA HyJIb TeMIepaTypbl. TepMoanHaMHUYecKas IIKajda TEeMIIEPATYphI.
CKOpOCTH JBIKEHUS MOJIEKYI U UX u3Mepenue. M3onponecce! u ux rpadpuxu. I azossie
3aKoHbl. YpasHeHUe COCMOAHUA UOealbHO20 2a3a. MonapHas 2a308asa HOCMOAHHAA

\Pewsenue 3a0au ¢ npogheccuonanvroil HanPAGIEHHOCMBIO

JlabopaTopHble padoThI:
1. Uzydenne n3obapHOTO Tporecca (ombITHAs MpoBepka 3akoHa |eii-Jlroccaka, Botms-
Mapwuotra)

Tema 2.2

Conep:xaHue

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I1K3.2
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OCHOBBI
TEPMOIUHAMUKHU

OcCHOBHBIC MOHATHUSL U ompeencHud. BHyTpeHHss1 3Heprusi cucteMbl. BHyTpeHHssT 2Heprus
uaeansHoro rasa. Padoma u mennoma kak ¢popmul nepeoauu 3nepeuu. Tennoemxocme.

Yoenvnas mennoemxocms. KonmaecTBo TEIUIOTEL. Ypasnenue mennosozo oananca. Ilepsoe
HaYyaJio TePMOAMHAMUKH. AnuabaTHbId npouecc. IIpunuun oelicmeus menioeon MauiuHbl.

KIIl mennoeozo osuzamena. Bropoe HayaJio TEPMOAMHAMUKHU. X0100UTbHbIE MAULUHBDL.

Tennoevie osuzamenu. Oxpana IpUPOIEL.

Pemienne 3agau

\Peuienue 3a0au ¢ npogheccuonanvroil HanPAGIEHHOCMbIO

Tema 2.3
ArperartHeie
COCTOSTHUSIBEIIICCTBA U
(hazoBbie

TePeX0Ibl

Conep:xaHue

Ucnapenne u xoHaeHcauus. HacelmieHHbI map U ero cBoiicTBa. Aéconiomuaa u
OmHOCUmMENbHAA 671AHCHOCHY 6030yxa. [IpruOOPEI AT ONIpeieNIeHNs BIaKHOCTH Bo3ayxa. Touka
pochl. Kunienre. 3aBUCMMOCTh TeMIEpaTyphl KUIIEHUS OT AaBiieHus. KpuTuueckoe cocTosHue
BeriectBa. Ilepezpemulii nap u ezo ucnonbzosanue 6 mexHuke. XapaKTepUCTHKA KHUIKOTO
COCTOSIHMSI BelecTBa. [IOBEpXHOCTHBIM CHOH JKUOKOCTU. ODHEPrusi MOBEPXHOCTHOTO CIIOSL.
brvoxkauit nopsiaok. Iogepxnocmmuoe namsicenue. Cmauueanue. fenenuna na zpanuue
rcuoKkocmu ¢ meepovim menom. KanuuispHeie siBIeHUSA. XapaKTepUCTHKa TBEPIOTO COCTOSIHUA
BelecTBa. Kpucmannuueckue u amopghusie mena. Yupyrue CBONCTBA TBEPIBIX Tel. 3aKOH
['yka. Mexanuueckue cBoiicTBa TBepAbIXx Tell. [lnactuyeckas (ocraTouHas) nedopmaiius.
Tennosoe pacwiupenue meepovix men u rHcuokocmeil. Koagppuyuenm nuneiinozo
pacwupenun. Koagppuyuenm o00vémnozo pacwupenus. Yuem pacumupenus ¢ mexHuke.
Ilnaenenue. Yoenvnas mennoma naaenenuan. Kpucrannuzauus. Ilpakmuueckoe npumenenue
6 NO0BCEOHEBHOI HCUZHU (PuU3UUECKUX 3HAHUIL 0 CEOIICIMBAX 2A308, HCUOKOCHE U MEePOblIX
men

Pemenue 3apau

o

\Pewienue 3a0au ¢ npogheccuonanbroil HanNPAGAEHHOCMbIO

o

JlabopaTopHbIe padoThl
2. Onpeodenenue 6aaxcHOCmu 6030yxad.

3. Onpedenenue KoIhpuuyuenma noGEPXHOCMHO20 HAMAINCEHUSL HCUOKOCHU

Koutpoannasi padora Nel «MonexysipHas GU3uKa ¥ TEPMOIUTHAMHUKAY)

Paspea 3. DnekTpoanHaMuKka

Tema 3.1

Conep:xaHue

OK 01
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DIEKTPUUECKOE T0JIe

Innekmpuueckue 3apaovl. IneMeHmMapHuvlil INEKMPULECKuil 3apao. 3aKoH COXPAHEHUs 3apaoa.
3akon Kynona. dnexmpuueckaa nocmoanmnas. Inekmpuueckoe none. Hanpaxcennocmo
rekmpuyeckozo noaa. Ilpunyun cynepnozuyuu nonei. Ilpoeoonuxu 6 anexmpuueckom nosne.
Iusanekmpuku 6 Inexkmpuueckom noae. Ionapuzayusa ournekmpukos. Paboma cun
nekmpocmamuyeckozo nons. Ilomenyuan. Paznocmos nomenyuanos. JKBUNIOTECHIIMATHHBIE
MOBEpXHOCTH. C8A3b  Mexycoy  HANPANCEHHOCMbI) U PA3ZHOCHbI)  HOMEHUUA08
aeKkmpuyeckozo nonda. Inekmpoemkocms. Konoencamopul. Coeounenue KOHOeHCaAmMopos 6
oamapero. IHepeus 3apsariceHH020 KOHOeHcamopa. IHepeus

ekmpuyeckozo nona. Eounuyst anexkmpoemkocmu. Illpumenenue konoencamopos

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I1K3.2

\Pewienue 3a0au ¢ npogheccuonanvroil HanPAGIEHHOCMbIO

JlabopaTopHble padoThI:
4. Onpeoenenue 31eKMPUYECKOll eMKOCMU KOHOEHCAMOopPos

Tema 3.2
3aKOHBI IOCTOSITHHOT'O
TOKa

Conep:xaHue

Ycnosus, neodxooumoie 013 603HUKHOBEHUA U NOOOEPIHCAHUA IIeKMPULecKo2o moka. Cuna
moka u naomnocms moka. 3akon Oma 0na yuacmka yenu. 3a6UcCUMOCHLb ITEKMPULECKOZ0
conpomugieHus om mamepuana, OJUHbGL U NAOUWLAOU NONEPEYHO20 CEYeHUA NPOGOOHUKA.
Saeucumocmev  IIEKMPUYECKO20  CORPOMUGTCHUA  NPOGOOHUKOE OM  MEMNEPaAmypol.
Temnepamypnuiii KoI(hpuyuenm COnpomueenus. Ceepxnposooumocmo.
DIeKMPOOBUIHCYWLAA CUNA UCHOYHUKA MOKA. 3aKkon Oma 015 noanoul yenu. Inekmpuieckue
uenu. Ilapannensnoe u nocnedosamenvroe coeounenue npoeoonuKos. 3akonvt Kupxzoga ona
y31a. CoeOuneHue uCMOYHUKOE INEKMPUUECKOU IHepZuL 6 bamapero. 3akon [coyna—
VIenya. Paboma u mownocms nocmoannoz2o moka. Tennogoe deiicmeue moka

10

\Pewienue 3a0au ¢ npogheccuonanbroil HanNPAGAEHHOCMbIO

JlabopaTopHble padoThI:
5. H3yuenue 3aKon06 nocied08amenbHo20 U RAPANIENbHOZ0 COCOUHEHUIL NPOBOOHUKOS.
6. H3zmepenue 3/]C u guympennezo conpomueieHus UCMo4HUKA MOKd.
7. Onpeoenenue yoenvHozo CONPOmMuAeHUs NPOGOOHUKA.
8. Hccneoosanue 3agucumocmuy MOWHOCHU J1AMNbl HAKATIUGAHUS OM HANPAINCCHUS HA €€
3axcumax.
9. Onpeoenenue KII/] snexmponaumxu.
10. Onpeoenenue mepmuueckozo Ko3ghgpuyuenma conpomusieHus meou

(NS NS \S I NS I \S I \S ]

KonTpoabHasa padora Ne2 «DnekTpudeckoe mosie. 3aKOHBI TOCTOSHHOTO TOKay

Tema 3.3

Conep:xaHue
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DNEKTPUUECKUN TOK  [D1eKmpuuecKuil moK 6 Memannax, 6 IAeKmpoiunmax, 2a3ax, 6 6aKyyme. Inekmponus. 3aKou 8
B Pa3NIUYHBIX onekmponusa @Dapadea. Inekmpoxumuueckuii Ixeueanenm. Buowr 2azoevix paszpados.
cpenax Tepmoanektponnas smuccust. [lnasma. Inekmpuueckuii mok ¢ noaynposoonuxax. CooCTBeHHAS
U IpuMecHast mpoBoguMoctu. P-n nepexon. IIpumenenue noaynpoeooHukos.
\Ilonynpoeoonukoesie npudopul
\Pewienue 3a0au c npogheccuonaivbHoil HanPaeIeHHOCIbIO 2
JlabopaTopHbIe padoThI:
11. Onpeoenenue 31eKmMpoXuMUYeCcKo20 IKGUGATIEHMA MeOu 2
Tema 3.4 Conep:xaHue
MarnuTtHoe 1oJe Bexmop undykuyuu macnumnozo nona. Hanpasxcennocms macnumnozo nonsa. [leiictsue 6
MarHUTHOTO TOJI1 Ha NMPSAMOJMHEHHBIM NMPOBOJAHUK C TOKOM. BzammoneicTBue ToxoB. Cuna
Amnepa. Ilpumenenue cunvt Amnepa. MarauTtHplii moTok. Pabora mo mnepememnieHnio
[IPOBOJHMKA C TOKOM B MAarHUTHOM 11oJie. JlefCTBHE MarHUTHOTO TOMS Ha JBIDKYLIMNACS 3apsi.
Cuna Jlopenya. llpumenenue cunvt Jlopenya. Onpenencuue yaenbHoro 3apsana. Maznumnoie
ceolicmea eeujecmea. MazHumnas nPOHUYAEMOCHLb
\Peutenue 3a0au ¢ npogheccuonaibHol HanpagIeHHoCmpo 2
Tema 3.5 Conep:xaHue
OJNeKTpOMAarHuTHa  |Jenenue rnexkmpomaznumnoii unoykuyuu. Ilpaeuno Jlenya. 3axon »rnexmpomaznumnoii
SIMHITY KIS unoykyuu. Buxpesoe snekmpuueckoe none. 3/JC undykyuu 6 0sudicyujuxca npooOHUKAX. 6
Aenenue camoundykyuu. Hnoykmuenocmo. Inepzus MaAeHUMHO20 NOJA MOKA.
\B3aumoceasb 31eKmpuieckux u MazHUmMHBIX noaeil. InNeKmpomazHumnoe none
\Peuwtenue 3a0au ¢ npogheccuonaibHol HanpPagIeHHoCmbio 2
KonTtposbHas padora Ne3 «MarautHoe nosie. DJIEeKTpOMarHATHAs! HHAYKLHSD 2
Pa3nen 4. KoneGanusi 1 BOJIHBI 20
Tema 4.1 Coxaepxanue OK 01
Mexannaeckne KonebarensHoe aBkenne. I'apmonndeckue Koaedanus. CBOOOIHbIE MEXaHUYECKUE KOJIEOAHNS. OK 02
KoNeOaH!s ¥ BOJHBL  [[peBpallleHHe SHEPruM ITpH  KolebaTenbHOM  jBIKeHMH. CBOGOJHBIE  3aTyXaloIUe 4 OK 04
MeXxaHHJIeCKHe KoJjeOaHus. MareMaTHaecKuil MasTHUK. [Ipy>KMHHBIA MasTHUK. BBIHYKICHHbBIE OK 05
MexaHn4deckue KojeOanus. Pesonanc. OK 06
Ilonepeunsle U MPOIOJIBHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBL. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U OK 07
ero MpuMEHEeHNe [IK 3.2

Tema 4.2

Conep:xaHue
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DNeKTpPOMarHUTHEIC
KO€e0aHus U BOJIHBI

Ceob00nble r11exkmpomaznummusle Koneovanusn. Ilpeepawjenue rnepeuu @ KonedbamenbHoM
koumype. Ilepuoo ceoboonvix Inexmpuueckux kKonebanuii. @Dopmyna Tomcona.
3amyxaroujue INEKMPOMAZHUMHbLE Konebanu. I'enepamop Hezamyxarouux
INEKMPOMAZHUMHBIX ~ Kosnebanuul.  BolHysycOoennvle — d1eKkmpuueckue  Kojebanus.
Ilepemennviii mok. I'enepamop nepemennozo moxa. Emxocmnoe u unoykmuenoe
COnRpOMuUGIeHUs NEPEMEHH020 moKa. Akmuenoe conpomuenenue. 3akon Oma 01a
INeKmpuyecKkoil yenu nepemennozo moka. Paboma u mownocms nepemennozo moka.
Pezonanc 6 nekmpuueckoii yenu. Tpancgopmamopwel. Toku 6vlcoKOU uacmomnol.
Ilonyuenue, nepedaua u pacnpedenenue 31eKmpoInepuu. IneKmpomazHummnoe nojie Kax
ocooviit eud mamepuu. Inekmpomaznumnste 60aHbl. Ceoiicmea 31eKMPOMAZHUMHBIX
6oan. BubOparop I'epma. OTKpbITBIH KojieOaTenbHbIM KOHTYp. M300perenue pamuo A.C.
[lonoBbIM. IlonsiTue 0  PagUOCBA3M. [lpyHuun  paauocBs3u. Ilpumenenue
971eKMPOMAZHUMHBIX 80JTH
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\Pewienue 3a0au ¢ npogheccuonanvroil HanNPAGIAEHHOCIbIO

JlabopaTopHble padoThI:
12. H3yuenue pabomol mpancgopmamopa

KonTposasnas padora Ne 4 «Konebanus 1 BOTHBD)

Pa3zgen 5. OnTuka

20

Tema 5.1
Mpupopa ceeTa

Conep:xaHue

ToueuHblil MCTOYHMK cBeTa. CKOPOCTh pacHpOCTpaHEHHs CBeTa. 3aKOHBI OTPaXEHUs M
npesnomiueHuss ceera. IlpuHnmn [roliresca. ITonnoe otpaxenue. Jlunsel. IloctpoeHue
n300paxeHus B TMH3ax. PopMyIia TOHKOHN JIMH3BL. Y BenndeHue JTUH3bI. [ 71a3 Kak onTrdeckas
cucrema. Onruueckue npubopsl. Cuna ceema. Oceeuwyénnocmsy. 3aKoHbl 0C8EU|EHHOCHIU

\Pewtenue 3a0au ¢ npogheccuonanvroil HanPAGIEHHOCMbIO

JlabopaTopHble padoThI:
13. Onpenenenne nokazartens IPeJIOMIICHHS CTEKIA

Tema 5.2

Coxaepxanue

OKO01
OK 02
OK 04
OK 05
MK 3.2
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BonHoBEIE cBOMCTBA
cBETa

UnTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JTyuei. IHTepepeHInsI B TOHKUX IUICHKAX.
Konbua Heiotona. Mcnons3oBanue uHTEpQEpEeHIMU B Hayke M TexHuke. [ludpakuus creta.
Judpakuus Ha mend B mapauielbHbIX Jydax. Judpakumonnas pemerka. IloHstue o
romorpadun. [lomsgpuzamus  momepeddslx  BoiH.  Ilomspmsamus  cBera.  JIBoiiHOe
nydenpenomueHue. Ilomspounsl. Jucnepcust cBeta. Bunbl u3nydeHuil. Buubel cnekTpos.
Crextpsl ucrryckanus. CrexTpbl noryomeHus. CrnekTpaabHbId aHamu3. YIbTpadroeToBoe
m3nydenue. UuadpakpacHoe m3nyuenne. PearrenoBckne myqau. Mx nmpupona u cBoiictea. [llkana
AJIEKTPOMATHUTHBIX U3ITyUYCHUN

JlaGopaTopHbIe padoThI:
14. Onpenenenne NTUHBI CBETOBOU BOTHBI C IOMOIIBIO (D PAKITMOHHOMN PEIIeTKH.
15. Ha0uroieHue CIUTONIHOTO M JIMHEHYATOr0 CIICKTPOB

Koutpoabnasi padora Ne 5 «OnTukay

Tema 5.3
CrenuanbHas TEOpHUs
OTHOCUTEIBLHOCTH

,Z[BI/DKCHI/IC (6]0) CKOpOCTBIO CBCTa. HOCTy.HaTLI TeOpI/H/I OTHOCUTCIIBHOCTH U CJICACTBUA U3 HUX.
IHBapHaHTHOCTH MOJTYJIsl CKOPOCTH CBETa B BakyyMe. DHeprus Mokosi. CBs3b MacChl H SJHEPTUH
CBOOOTHOI YaCTHUIIBI

(NS NS N \S I NS

Pa3pnen 6. KpanToBas ¢pusuka
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Tema 6.1

Conep:xaHue

OKO01

KBanToBas ontuka

KBantoBas rumote3a Ilmanka. TemnmoBoe wuzmyueHuwe. KopmyckynspHO-BOJHOBOW Tyaiu3M.
®dotonbl. [umoresa ge bpolns o BOMHOBBIX cBoicTBax yactuil. COOTHOIIEHWE
HeomnpeneaeHHocTer ['eitsenOepra. JlaBneHue cBera. XuMHueckoe IeHCTBHE cBeTa. OIBITHI
JleGeneBa u BaBwioBa. @omoirpgpexm. Ypaenenue Jiinwmeiina 0na Gomoigpghexma.
\Buewnuit homosrnekmpuueckuii ygpgpexm. Buympennuii gpomorgppexm. Tunwt
domornemenmos. Ilpumenenue homorgpgpexma

JlabopaTopHble padoThI:
16. U3yuenue sgnenusn ghomorgpghexma

Tema 6.2

Conep:xaHue

OK 02
OK 04
OK 05
OK 07
IK ...
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dusuka atoma u
aTOMHOTO siipa

PasButne B3rMAOOB HA CTpoeHHME BemlecTBa. MoAenu  CTPOEHUST aTOMHOTO  siapa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boxopoaa. AaepHas Moaenb aroma. OnbIThI
3.Pesepdopaa. Monaens atoma Bostopona o H.bopy. KBanTossie noctynaret bopa. Jlazepet.
PagnoakTrBHOCTE. 3aKOH pPaMOaKTHBHOTO pacmaja. PaJnoakTWBHBIE TPEBpaICHUS.
Croco0b1 HaOIOICHUS U PETUCTPALINH 3apsDKeHHBIX gacTHll. D¢ dekT BaBumora — Uepenkora.
Crtpoenue atomHoro sipa. JlepekT Macchl, SHEPTUs CBS3H M yCTOMYHMBOCTh ATOMHBIX SIAEP.
Snepupie peakuu. fAoepnas nepzemurka. DHESPTETUICCKUN BBIXOJ SICPHBIX PEAKITHH.
UckyccTBeHHast paauoakTUBHOCTH. JleneHue Tsokensix siaep. Llemuas saepHas peakifus.

'YrpasisieMas LenHas peakuus. JaepHsiid peakrop. Ilomyuenre pagoakTUBHBIX U30TONIOB U
X pUMEHeHue. buojorudyeckoe qeHCTBUE PaMOAaKTUBHBIX U3TYyUYCHUN. DJIeMEHTapHbIE
YaCTULIBI

KonTposannas padora Ne 6 «KBanToBas ¢usuka»

HpOMe)KyTO'{Haﬂ aTrecTanmsd: dDK3aMCH

Bcero:

180
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3. YCJOBUSA PEAJIM3ALIMU ITPOTPAMMBI JTUCHUTIIMHBI

3.1 TpeGoBaHusi K MHUHHUMAJIbHOMY MAaTEePHAIbLHO-TEXHHUYECKOMY OOecredeHUIo
Peanuzanus nporpamMmbl JUCHUILTUHBI TPeOyeT HAMUUYUS yueOHOro KabuHeTa (PU3UKH.

O6opynoBanue yueOHOro kabMHeTa B COOTBETCTBHH C IpuKa3oM MuHmnpocsenienus Poccun ot
28.11.2024 Ne 838 «OO0 yTBEep)KICHMM TIEPEYHS CPEACTB OOYy4YEeHHUS ¥ BOCHHUTAHUS,
COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBUSIM OOyuY€HHUs, HEOOXOJMMBIX TpPU OCHAIICHUH
00111€00pa30BaTENIbHBIX OpPraHMU3alMi B IENAX PeAIN3alud MEPONPUSTHH TOCYIapCTBEHHOM
nporpammbl Poccuiickoit ®denepanuu "Pa3Butue oOpazoBaHus'", HAalpaBIEHHBIX HA COICHCTBHE
co3nanuio (cozmanue) B cyowbekrax Poccuiickoit @enepanuu HOBBIX (JIOMOJHUTEIBHBIX) MECT B
o011e00pa3oBaTeIbHBIX OpraHU3alMIX, MOJAEPHU3ALMI0 HHPPACTPYKTYphI 00IIero oOpa3oBaHus,
IIKOJIBHBIX ~ CHUCTeM 00pa3oBaHuUsi, KpUTEpueB ero (GOpMHpPOBAaHHUS U TpeOOBaHUHI K
(YHKIIMOHATTFHOMY OCHAIIICHHUIO 00111€00pa30BaTEIbHBIX OpraHu3aIuiiy, B TOM YHCIIe:

l. [Hudposas nabopaTopus 1o PU3MNKeE 1751 YIUTEIS;

2. [Hudposas nadbopatopus mo PU3MKe 715 yUCHUKA;

3. Bechl TexHMUeCKHE ¢ pa3HOBECAMHU;

4. KommuiexT 114 1a00paTopHOro MpakTUKyMa 10 ONTUKE;

5. KomrmuiexT miig 1abopaTOpHOTO MPAKTUKyMa [0 MEXaHUKE;

6. KommuiexT a1 1ab0paTopHOro npakTuKyMa o MoJIeKyJISIpHOM
busrKe U TePMOAMHAMHUKH;

7. KomruiekT ajist 1a00paTopHOTo MPAaKTHKyMa I10 3JIEKTPUUECTBY (C
TeHePaToOpoOM);

8. KommexT 1715 u3y4eHus: BO30OHOBISIEMbIX HICTOUHUKOB SHEPTHH

(COJ'IHG“IHOfI, BeTpOBOﬁ OHEPIHUu, 6I/IO-, MEXaHUYECKOH U TepM03HeKTqueCKOﬁBHepFCTHKH);

9. AmnepmeTp nabopaTopHbIii;

10. BonbT™meTp nabopaTtopHbiii;

11. Konopumerp ¢ HabopoM KalOpUMETPHUECKUX TEI;

12.  Tepmometp nabopaTOpHBIN;

13, KommekT nis n3y4eHusi OCHOB MEXaHUKH, THEBMATUKU U

BO300HOBJISIEMBIX UCTOYHHKOB OHEPIruu,

14. bapomerp-anepous;

15. biiox nuTaHus perynupyemsli;

16.  Be0-kamepa Ha NOJBU)KHOM IITaTHBE;

17.  Bupaeokamepa Juist pabOThI C ONITUYECKUMU NPHOOPaMHU;
18.  T'eneparop 3ByKOBOIi;

19. ['urpometp (icuxpomerp);

20.  I'py3 HaOOpHBIif;
21.  JluHaMOMeTp AEMOHCTPAIIMOHHBIH;

22. KoMmuiekT nocypl A€EMOHCTPALIMOHHOM C TPUHAAJIEKHOCTSAMU;
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23.
24.

25.
26.

27.
28.
29.
30.
31.
JIBUKEHUSI;
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SIBJIEHUSIM;
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

ManomeTp KUIAKOCTHON AEMOHCTPALMOHHBIN;
Mertp 1eMOHCTpPaLMOHHBIN;

MHuKpPOCKOII JEMOHCTPALIMOHHBIM;
Hacoc Bakyymubiii KomoBckoro;

CTOIUK IIOhEMHBIH;

[[ITaTuB 1EMOHCTPAITMOHHBIN (PU3UUECKU;
DIIEKTPOILIUTKA;

Habop nemoHCTpallMOHHBIN 0 MEXAHUYECKUM SIBJICHUSIM;

Habop nemoHcTpanimoHHbIi 0 AMHAMHUKE BPAILIATEILHOTO

Habop nemMoHCTpallMOHHBIN 0 MEXAaHHYECKUM KOJICOAHHSIM;
Habop nemoHCTpalinoOHHBII BOJHOBBIX SIBJICHHUIA;
Benepko Apxumena;

MastHuk MakcBeia;

HabGop Ten paBHOTO 00BEMA;

Habop ten paBHOI Macchl;

[Tpubop Asnst feMOHCTpAIUU aTMOC(EPHOTO IaBICHUS;
[Ipu3ma HaKJIOHAIOIIASICS C OTBECOM;

Pbryar neMoHCTpalMOHHBIIH;

Cocyasl cooOmaronmecs;

CrakaH OTJIMBHOI J1IEMOHCTpAIIMOHHBIN;

Tpy6Oxa HetoToHa;

[Tap ITackans;

HaGop 1leMOHCTpaIiMoHHBIH 110 MOJIEKYJISIPHOM (PU3UKE U TEIIOBBIM

Ha0op 1leMOHCTpallMOHHBIN 110 Fa30BBIM 3aKOHAM;
HaGop xanumisipos;

TpyOka 17151 IeMOHCTpAIMM KOHBEKIMH B KHJIKOCTH;
[{unuHApPBI CBUHIIOBBIE CO CTPYTOM,;

[ITap ¢ xosbLIOM;

BBICOKOBOIBTHBIN HCTOYHUK;

['enepatop Ban-ne-I"paada;

Ho3sumerp;

KamepToHbI Ha PE30HAHCHBIX SANINKAX;

KomriekT mpubopoB 1 MprHAICKHOCTEN I IEMOHCTPAIUN

CBOICTB OJICKTPOMArdHMTHBIX BOJIH,

56.

Komrtext HpI/I60pOB JI U3YYCHUS TPUHIUITIOB paaguoIipucMa u

paaronepenayu;
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
71.
78.
79.
80.
81.
82.
83.
84.

85.
86.

57.  KommiekT npoBOJOB;
58.  Maruaut gyroodpasHslii;
59.  MarHur 1ojsiocoBoi 1€MOHCTpPAIIMOHHBIN;

60.  Mammuna >nexTpodopHas;

61. MasITHUK 3JI€KTPOCTAaTUYECKUH;
Ha6op 1o u3yueHuto MarHuTHOro moJis 3eMiu;

Habop neMoHCTpanimoHHBII 10 MATHUTHOMY I10JIIO KOJIBLIEBBIX TOKOB;
Habop nemoHcTpalioHHBIH 110 10JIyIPOBOAHUKAM;

Ha0op 1eMOHCTpaliioHHbIH 110 TOCTOSIHHOMY TOKY;

Ha0op neMoHCTpalimoHHBIN 10 3JEKTPUYECKOMY TOKY B BaKyyMe;
HaGop 1leMOHCTpaliMOHHBIH 110 3J1€KTPOAUMHAMUKE;

HaGop 111 ieMOHCTpalMy MarHUTHBIX MOJIEH;

HaGop 111 AeMOHCTpaLuu 31EKTPUUECKUX MoJIeH;
Tpancdopmarop y4eOHBII;

ITanouka CTEKIISIHHAS;

[Tanouka >00HUTOBAS;

[Tpubop Jlenna;

Crpenku MarHUTHbIE Ha IITaTHUBAX;

CynTaH 3JeKTpOCTaTUUECKUIA;

[IITaTuBBI U30JUPYIOLIHE;

DIEeKTpOMarHuT pa30oopHBI;

HaGop feMOHCTpaliMOHHBIH 110 FeOMETPUYECKOM ONTHKE;

HaGop 1eMOHCTpaliMOHHBIN MO BOJTHOBOW ONTHKE;

CriekTpocKOI IBYXTPYOHBI;

HaGop criekTpainbHBIX TPyOOK ¢ HCTOUHUKOM ITUTAHMUS;
VYcranoBka 11s uzydenus potodrdpdexra;

Habop nemoHcTpanrioHHslif 1o nocrosiHHoM [Tnanka;

KoMmmuiekT HarisqHbIX TOCOOM 1)1 TOCTOSIHHOTO MCTIOJIb30BaHUS;
KommuiexT noptpetoB i1t opopMiieHHs KaOUHETa;

KoMmiekT 7eMOHCTpallnOHHBIX Y4€OHBIX TaOHII.

[Tpu HanmMunKu HEOO6X0IUMOr0 000PYIOBaHUS 3aHIATHS 110 (PU3NKE B HEKOTOPBIX CITydasx
MOTYT IPOBOJAUTHCS B HMEIOLIUXCS B 00pa30BaTEIbHON OpraHU3allMi MacTEPCKUX WIH
nabopaTopusx, B TOM YHCIIE:

Cneyuanusuposannas 155362, MBanoBcKkas Apenna JloroBop apeH b1
MHO2ODYHKYUOHATbHAS YYeOHAS o0nacTh, M.p-H MYHHLIATIAIBHOTO
ayoumopus Ne31 (J/labopamopus [Ty4exckwui, r.11. HEJBIKUMOTO
2eooe3uu) 015 NPoBGeOeHUsl Y4eOHbIX [Tyuexckoe, T [Iyuex, yiu UMYIIEeCTBa
3AHAMUL CEMUHAPCKO20, IeKYUOHHO2O 3aBoxckas, 1. 1/25. BTU: (HEe)KMITOTO
muna, npaxmuyeckux sauamutl, epynnosvix | 19,26 ke.m., 2 amaoic, roMereHus ) 6/1
U UHOUBUOYATILHBIX KOHCYTbMAYUll, xabunem Ne 31 ot 02.06.2025,
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CamocmosmenbHol pabomol 00y4aUWUxcs,
MeKywe2o KOHMpPOas U HPOMENHCYMOUHOU/
umo2060t ammecmayuu (c
6803MOACHOCIBIO 00Yyuenus uy ¢ OB3), 6
MoM uucie 0lisl OpeaHu3ayuu
NPAKMuYecKou N0020MoeKU 00y4arouuxcsl,
C nepeunem 0CHOBHO20 000PYOOsanun:

Croibl y4eHUYeCKHe

Crynbsa yueHU4ecKne

CTomBl Y4EeHHYECKHE KOMIBIOTEPHBIC

Ctynbs yueHHYEeCKHe IOBOPOTHBIE

Crobl 1y1st 00yJaromuxcs ¢
OrpaHUYEHHBIMH BO3MOXKHOCTSIMH
3II0POBBS;

Crynbs st 00ydaronuxcs ¢
OrpaHNYEHHBIMH BO3MOXKHOCTSIMH
3II0POBBS;

CroBl yYEHHYECKHE

Crynibsl yUeHUYECKUE

Jlocka knaccHas

Cron npemnoaaBaTens ¢ SAIUKaMU TSI
XpaHeHus

Cryn npenonaBatens

Cremnax Uit XpaHEHUS Y4eOHBIX
nocoOuit

CereBoii punbTp

WHTepakTUBHBIN IPOrPaMMHO-
anmnapaTHBIA KOMILIEKC MOOMIIBHBIH
(mporpammuoe obecrieuenue (110),
MIPOEKTOP, KPEIUIEHUE B KOMILIEKTE)

KomnsroTep mpenoaasarens ¢
niepudepueit

KommnbroTep yueHuueckuii ¢
nepudepreit/HoyTOyK (JTUIEH3NOHHOE
nporpamMHoe obecnieuenue (I110),
00pa3oBaTesbHbI KOHTEHT U CUCTEMA
3alUTHI OT BPEJAOHOCHON MH(OpMAIINH,
IO nns udporoii 1adbopaTopu, ¢
BO3MOXXHOCTBIO OHJIAliH OIpOca)

HoyTOyk ¢ BO3MOXXHOCTBIO
MOJIKJIFOUeHHs K ceTn « IHTepHeT U
o0ecriedeHneM JOCTyIa K AJIEKTPOHHOM
nHPOPMALIMOHHO-00pa30BaTEILHON cpesie
nunen3naraCron mabopaTopHBIH
JEMOHCTPALIMOHHBIN C HAACTPONKON

Cron nabopaTopHbIi
JIEMOHCTPAIMOHHBIHN C DIIEKTPUIECKUMH
pO3eTKaMu, aBTOMaTaMU aBapUITHOTO
OTKJIFOUEHHS TOKA

InaHmieTHbIA KOMIIBIOTED
(JTUTIEH3MOHHOE TIPOTPaMMHOE
obecnieueHue, 00pa3oBaTeNbHBIN KOHTEHT,
crcTeMa 3alIUThl OT BPEAOHOCHOH
nH(pOpMAaInm)

KamopumeTp ¢ Habopom
KaJIOPUMETPUIECKUX TeIl

TepmomeTp mabopaTopHBIT

CPOK JIEUCTBUS C
02.06.2025 mo
31.05.2026
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Beckl (371eKTpOHHBIE U PHIYasKHBIE C
pa3HOBECAMH)

AmmnepmeTp 11t COOPKH 3IEKTPHUECKON
Henu (CTpeNIOYHbIH)

BonsT™eTp 1151 COOPKHU DIIEKTPHIECKOMH
et (CTPEITOYHBIH)

HepeBsiHHbIE OpYCKU

Karymxku-mMoTku st cOopku
SIIEKTPUUECKOH 1enu

Habop npyxuH pa3nuaHoN KeCTKOCTH

JlaMIibl HaKaTMBaHUS 17151 COOPKH
SIIEKTPUUECKOH 1enu

Mertannuueckue HUINHAPHI

Habop cocynos paznuyHoro oosema
KoMIutekT MeToinaecknx MaTepraioB s
J1a00paTOPHEIX PaboT

3.2. llepeyeHb pexOMeHAyeMbIX Y4eOHbIX H31aHuii, UHTepHeT-pecypcoB, AONMOJIHUTEILHOMI
JINTEPaTypbl

OCHOBHBIE HCTOYHUKH:

1. Mosaxkumes, I'. 4., Byxosues, b. B., Corckwuii, H. H. / TTox pex. ITapdentreBoit H. A. ®usuka.
VYueonuk mis 10 k1. — M.: U3narensctBo «lIpocBemenuey, 2019. — 416¢.

2. Msxkumes, I'. 5., Byxosues, b. B., Hapyrun, B.M. / ITox pex. ITapdentreBoit H. A. ®usuka.
VYueonuk s 11 k1. — M.: U3narensctBo «lIpocBemenuey», 2019. — 399c.

I[OHOJ'IHI/ITGJ'ILHLIG HCTOYHUKMU:

3. Jmutpuesa, B. ®. ®usuka must npodeccuii U COeHaTbHOCTEH TEXHUYECKOTO MPOQHIIS:
y4eOHUK I 00pa3oBaTEeNbHBIX YUPEKICHUN HadyadbHOTO M CPEIHEro MnpoQecCHOHAIbHOIO
obpazoBanus / B. ®@. [lmutpuea. — 2-e uz., crep. — M.: 3natensckuii neHTp «Akaaemusy», 2017.
- 448 c.

HNuTtepHeT-pecypcos:

1. Enwmnas xomrexiwst udpoBBIX 00pa30BaTEIbHBIX PeCYpcoB. — Pesxxum gocryma:http://school-
collection.edu.ru/catalog/pupil/?subject=30 ;

2. OtkpoiTas dusznka. — Pexxum JIOCTyTIa: http://www.physics.ru/courses/
op25part2/design/index.htm

[Tnardopma AKmace — Pe)KI/IM_IIOCTyrIaZ http://www. yaklass.ru /
Poccwuiickas snextponHas mkoia — Pexxum nocryna: http://www.resh.edu.ru/
Ouzuka.ru. — Pexum  goctyma:  http:/www.fizika.ru

OUIIN (BITP 11 xnacc) — Pesxxum gocrymna: http://www.fipi.ru /

Noukw

DNeKTpOHHBIN yueOHuK — Pexxum moctyma: http://www.physbook.ru/

4. KOHTPOJIb U OLEHKA PE3YJbBTATOB OCBOEHUA AUCHUIIJINHBI
KoHTpoJIb M OLleHKA pacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS M MPUOOPETEHHBIE
oOyJaroluMuUCsl yMEHHsI, HampaBleHHbIe Ha (QOpMHUpOBaHHE OOMUX M TPO(HECCHOHATBHBIX
KoMmreTeHI . KoMneTeHuu JOmKHBI ObITh COOTHECEHBI C MPEAMETHBIMHU pe3ynbraTtamMu. s
KOHTPOJIS M OLIEHKHU Pe3y/IbTaTOB 00yUEHUS MpernojaBaTelib BEIOupaeT GopMbl U METOABI C yUETOM
npodeccuonanuzanuu 00y4eHus Mo NporpaMMme JUCIUIIINHBL.
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Koa v HaumMeHOBaHUe
¢opmupyeMbIx
KOMIIeTeH U

Paznea/Tema

THI oIleHOYHBIX
MepOonpUATHH

OK 01. Bei6upats criocoOb1
pelieHus 3a1aq
npoeCCHOHATLHON
JESITeIbHOCTH IPUMEHUTEILHO
K pa3JIMYHBIM KOHTEKCTaM

Paspgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.,

3.4.,35.

Pazgen 4. Teme1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temsl 6.1., 6.2.

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIC CPEJICTBA IIOUCKA,
aHaJIM3a U UHTEPIIPETAINN
nHpopManuu u
WH()OPMAMOHHBIC TEXHOJIOTUN
JUTSL BBITTOJTHEHHMS 3314
npoeccruoHaIbHOM
JEATSbHOCTH

Pazpgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temur 3.1.,3.2., 3.3.,

34.,35.

Pazgen 4. Temo1 4.1.,4.2.
Pazgen 5. Temnr 5.1.,5.2.,5.3.
Pazgen 6. Temn1 6.1., 6.2.

10 C

OK 03. IlnanupoBars u
pealn30BBIBATH COOCTBEHHOE
npoeCCHOHATLHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEANPUHUMATEIBCKYIO
JeSITeTbHOCTD B
npodeccruonanbHoil chepe,
WCTIOJIB30BATh 3HAHUS IO
(rHaHCOBOW I'PaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIHUsX

Pazpgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temur 3.1.,3.2., 3.3.,

34.,35.

OK 04. DdpdexTuBHO
B3aMMOJICHCTBOBATh U PadOTaTh
B KOJIJICKTHBE U KOMaH/IE

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temur 2.1.,2.2., 2.3.
Pa3zgen 3. Temur 3.1.,3.2., 3.3.,

34.,35.

Pazgen 4. Teme1 4.1., 4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Pazgen 6. Temu1 6.1., 6.2.

OK 05. Ocy1iecTBasiTh YCTHYIO
U IUCHbMEHHYIO KOMMYHUKALIHIO
Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTeN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Paznen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Tems1 2.1., 2.2., 2.3.
Paznen 3. Temn1 3.1., 3.2, 3.3.,

34.,35.

Pazgen 4. Teme1 4.1.,4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temrul 6.1., 6.2.

- YCTHBIH OIpOC;

- (poHTATBHBIN
OI1pOC;

- OIICHKa
KOHTPOJILHBIX paboT;
- HaOnroneHue 3a
XOJIOM BBITIOJTHEHUS
n1abopaTOpHBIX PaboT;
- OIICHKA
BBITTOJTHCHUS
J1a00paTOPHBIX PabOT;
- OIICHKa
MPAKTHYECKUX
paboT (penreHus
Ka4eCTBCHHBIX,
pacyeTHbIX,
poheCCHOHATTEHO
OPUCHTUPOBAHHBIX
3a/1a4);

- OIICHKA
TECTOBBIX

3aJlaHMI;

- HaOmoJeHue 3a
XOJIOM BBITTOTHCHHUS
WHIUBH Ty ATbHBIX
MIPOEKTOB U OIIEHKA
BBIITOJTHEHHBIX
MIPOEKTOB;

- OIICHKa
BBITTOJIHEHUS
JIOMAIITHUX
CaMOCTOSITEITBHBIX
pabor;

- HaOmoJeHue u
OIICHKA PEIICHUS
Kelic-3a1ay;

- HaOmoJeHue u
OII€HKA JIEJIOBOU
UTPBHI;

- JK3aMeH
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OK 06. ITposBasaTh
TPaXIaHCKO-TTATPUOTUICCKYIO
MO3UITUIO, IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEJICHHUE Ha
OCHOBE TPaUITMOHHBIX
00I1IeYEIIOBCYCCKHIX [ICHHOCTEH,
B TOM YHCJIE C YIETOM

Pazpgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3., Temnr 3.1.,3.2., 3.3.,
34.,35.

Paznen 4., Temn1 4.1.,4.2.
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rapMOHU3aLUU
MEXHALUOHAIbHBIX U
MEKPEJIIUTHO3HBIX OTHOLLIEHUH,
[IPUMEHATH CTAHIAPThI
AHTUKOPPYNLIUOHHOTO
MIOBEICHUSA

OK 07. CoxnelicTBOBaTHL
COXPaHEHUIO OKPYKarolei
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTH 3HaHUS 00
M3MCHCHHUU KJIUMaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JICWCTBOBATH B UPE3BbIYAHBIX
CUTYaIUsX

Pazpgem 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temur 3.1.,3.2., 3.3.,
34.,35.

Paznen 4. Temu1 4.1.,4.2.
Paznen 6. Temnbl 6.1., 6.2.

IK 3.2.

TOKYMEHTAIMOHHOE
COIPOBOXKICHHE B chepe
KagacTpoBOro ydera ©  (WIH)
TOCYIapCTBEHHOW  PETUCTpaluu
MpaB Ha 0OBEKTHI HEIBIXKUMOCTH;

Ocy1ecTBIsITh

3HaHus:

ITopsanox IIPEJOCTaBIICHUS
roCyJapCTBEHHOM  yCIyI'M  IIQ
[IPEJOCTaBJICHUIO CBEJICHUI],
conepxkammxcs B EI'PH;

0COOCHHOCTH YILIaTh]

rOCYJapCTBEHHON TOIIIMHBI IS
OCYILIECTBIICHHUS] TOCYapCTBEHHO]
perucTpani TpaB Ha OOBEKTHI
HEBIKUMOCTH M IUIaThl 34
[PETOCTABICHUS CBEJICHUI,
coxepxkamuxcs B EI'PH, B ToMm
4uCIe C UCTIOJb30BaHueM EnnnHorg
nopTraja  TOCYAApCTBEHHBIX
MYHHUIMIAIBHBIX YCIyT (QyHKIUN
U (WIKM) PErHOHAIBHBIX MOPTAJOB

rOCyIapCTBEHHBIX u
MYHUIHTATEHBIX yCIIyT
(pyHskHiY);

OCHOBHBIC TPHHIUIIBI, MPABUIIA
17§ MOPSTIOK paboThI B
HH()OPMAIIMOHHBIX CHCTEMax,
npeHa3HAUYCHHBIX ISt
OCYIIECTBICHHS  (QYHKIMH  TO
npueMy/Bbilade  JIOKYMEHTOB B
cepe rOCYJapCTBEHHOTO
KaaCTPOBOTO ydera u
TOCYAAPCTBEHHOM  PETUCTPALAH

MpaB Ha O0BEKTHI HEABIKUMOCTH;
MpaBUjIa BEJACHUS
TTOKyMEHTOO00pOTa;

Ymenus:

paboTath ¢ oOpaIIeHUIMU
1 MH()OPMAITMOHHBIMU
3arpocamu, B TOM YHUCIIC
Ha EnqnHOM moprane
rOCyIapCTBECHHBIX U
MYHHIIATIATBHBIX YCITyT
(byHkmit) 1 (1an)
[PETHOHAIBHBIX ITOpTaIax
TOCY/IapCTBEHHBIX U
MYHUIUITATEHBIX YCITYT

(pysKUHit).
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IIpaBUIa OCYLIECTBIICHUS

KaJJaCTPOBOI'O JETICHUS
TEPPUTOPUU Poccuiickoit
Denepannu;

TpeOOBaHUS K  JIOKYMEHTaM,
[IPEICTABISIEMbIM 1St
OCYILIECTBIICHUS

TOCY/IapCTBEHHOTO  KaJIaCTPOBOTO
ydyera U (WIM) ToCcyJapCTBEHHOM
perucTpanyu MpaB Ha OOBEKTHI
HEIBIKUMOCTH,

0COOEHHOCTH  TIPE/ICTaBICHUS
TTOKYMEHTOB Ha TOCYIapCTBEHHYIO
[PETUCTpAIMIO TIPaB TOCPEICTBOM
MMOYTOBOTO OTITPABIICHHSI, & TAKIKE B

tbopme ANEKTPOHHBIX
TTOKYMEHTOB;
MOPSI0K u npaBuiia
MCIIOJIb30BAHUS JIEKTPOHHON
[TO/IITUCH;

HpOMe)KYTOIIHaH aTTeCcranuusa 1 CEMCCTP —OK3aMCH, 2 CEMCCTP — OK3aMCH
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