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1. MACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM
JANCHUITIJINHBI

1.1. Mecro aMCHUILUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTebHOM
NPOrpaMMBbl:

PabGouass mnporpamma y4eOHON JUCHUIUIMHBI SIBISETCS YacThlO MPOTPaMMBI
MOJITOTOBKU KBATU(PUIIMPOBAHHBIX pabOUrX, CIyKalKUX podeccuu:

08.01.30 DIeKTPOMOHTAXKHUK CITA00TOYHBIX CUCTEM;

08.01.31 DyIeKTPOMOHTAXKHHK JIEKTPHUUECKHUX CETEN U AIIEKTPOOOOPYI0BAHUS;

09.01.04 Hanagunk anmnapaTHbIX U MIPOrpaMMHBIX CPEICTB
MH()OKOMMYHUKAITMOHHBIX CHCTEM;

13.01.10 DneKTpOMOHTED TTO PEMOHTY M OOCITYKUBAHUIO JIECKTPOOOOPYAOBaHHS (110
OTpACIIAM).

PaGouass mporpamma y4yeOHOW AMCIMUIUIMHBI SABJISETCS Y4E€OHBIM MPEAMETOM
oOs3aTenbHOM  mpeameTHoM  oOnactu  «Marematuka»y @DI'OC  cpemnero  oOriero
o0Opa3oBaHUs.

VYyebHas aucuMIUIMHA B y4eOHOM IUIaHE BXOJIUT B 0O0IIe00pa30BaTENbHBIN UK
00111€00pa30BaTEIHLHOM MOJITOTOBKH.

1.2. Ilnanupyemblie pe3yJabTaThl 0CBOCHHUS TUCHUIINHBI:

VYyebnas aucuurummHa «MaTtemaTuka», B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
cpenHero odmero o0pa3oBaHus U NPO(EecCHOHATBLHOTO 00pa3oBaHUs, HapsAy C APYTrUMU
Y4EOHBIMHU JUCHUIUIMHAMU 00I1e00pa30BaTEILHOIO IUKIIA, oOecrieunBaeT (OpMUPOBAHUE
OOIIUX KOMIIETCHIINM, JUYHOCTHBIX, METANMpPEAMETHBIX U TMPEIMETHBIX pEe3yJbTaTOB
OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpamMMBI.

1.2.1 O01mme KOMIETeHIIUH:

OK 02. | Hcmonp30BaTh COBpEMEHHBIE CPEJACTBA MOMCKA, aHAJN3a W MHTepHpeTanuu UHGopMaluu, u
I/IH(l)OpMaIII/IOHHI)IG TEXHOJIOT'UHU JJIA BBIIIOJTHCHUS 3a1a4 HpO(l)eCCI/IOHaJII)HOfI ACATCIIbHOCTH
OK 03. | IInmanupoBaTh M peaNu30BBIBATE COOCTBEHHOE MPO(ECCHOHANbHOE U JMYHOCTHOE pa3BUTHE,
NpCANPUHUMATCILCKYIO OCATCIbHOCTL B HpO(beCCI/IOHaJ'II)HOI\/'I C(bepe, HUCIIOJIB30BaTh 3HaAHU
110 HpaBOBOﬁ n (1)I/IHaHCOBOI\/'I I'paMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CUTYyallUAX
OK 04. | DddexTnBHO B3aMMOICMCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMAaH/IE;

OK 05. OCYH_IGCTBJ'IHTL YCTHYIO W TIMCbMCHHYIO KOMMYHUKAIIUIO Ha TOCYAAPCTBCHHOM SA3BIKC
Poccuiickoit @denepanuu ¢ yueTroM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa
OK 06. HpOSIBJ'I}ITB TPaXXJAaHCKO-IIATPUOTUICCKYHO IIO3HUIIHNIO, ACMOHCTPHUPOBATH OCO3HAHHOC
MMOBCACHNWEC HAa OCHOBC TpaaAWIIMOHHBIX pOCCHfICKHX AYXOBHO-HPAaBCTBCHHBIX HeHHOCTeI\/'I, B
TOM 4YHUCJIC C YUCTOM TapMOHH3AlIMH MCKHAIHWOHAJIBHBIX W MCEKPCIUTHO3HBIX OTHOIJ_IeHI/II\/’I,
IIPUMEHATH CTAaHAAPTHI AHTUKOPPYIILIMOHHOT'O ITOBEICHUS

OK 09. | ITonb3oBaThcst Mpo(hecCHOHATLHONW JOKyMEHTAalMeld Ha TOCyJapCTBEHHOM M HHOCTPAaHHOM
SI3bIKaX.

1.2.2 JIuuyHocTHBIe pe3yabTarhl (gajgee JIP) ocBoeHusi OCHOBHOU 00pa3oBaTe/IbHOM

NMPOrpamMmbl 00y4aAIOUIUMUCH B YaCTH:

MATPHOTUYICCKOI'O BOCIIMTAHUSA
JIP 01 | chopMHpPOBAHHOCTh POCCHMCKON TpakJaHCKOH HIEHTHUYHOCTH, NMaTPUOTHU3MA, YBAXEHHUS K
CBOEMY HApoOAy, 4YyBCTBAa OTBETCTBEHHOCTH nepen PoamHOM, roplocTu 3a CBOM Kpai, CBOIO
PoauHy, cBOM S3BIK M KYyJBTYpYy, NPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa
Poccun




JIP 02

LIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, HUCTOPHUYECKOMY U MPHUPOAHOMY
HacjeAulo, MaMsITHUKAM, TpaauuusM HaponoB Poccum, poctwxkenusm Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE

AYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUS

JIP 03

OCO3HAHHEC NYXOBHBIX HeHHOCTefI pOCCHfICKOl"O Hapoaa

ICTETHICCKOTO BOCIIUTAHUA

JIP 04 | cnocoGHOCTh BOCHPUHUMATH PA3JIMYHbIE BUJbI UCKYCCTBA, TPAJULMU U TBOPUYECTBO CBOETO U
JPYTUX HapoJO0B, OLIYIIaTh SMOLMOHAILHOE BO3/ICHCTBUE UCKYCCTBA
JIP 05 | yOe)XIeHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH M OOIIECTBa OTEYECTBEHHOIO M MHPOBOTO

HCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPaJULMN U HAPOJIHOTO TBOPUECTBA

TPYAOBOI'0 BOCITUTAHUS:

JIP 06 |

TOTOBHOCTB M CITOCOOHOCTH K O6pa30BaHI/II-O u CaMOO6pa3OBaHI/IIO Ha NPOTAKCHHUU BCEH KU3HHU

IHCHHOCTU HAYYHOT'O MO3HAHUS

JIP 07 | coBepilIeHCTBOBAaHUE $3BIKOBOM M YMTATEIBCKOM KYJIBTYpPbl KaK CpPEIACTBA B3aMMOICHCTBUS
MEXy JIIOJIbMH U TIO3HAHUS MUPA

JIP 08 | oco3HaHUE LEHHOCTH HAYYHOH JEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIINE

1.2.3 MeranpeamerHoie pe3yabTtarbl  (dajee MP) ocBoeHusi OCHOBHOM
00pa3oBaTeJbHOI MPOrpaMMbl 00y4AIIIUMHUCS JOJKHBI 0TPAKATH OBJIAJICHHUE:

YHUBEPCATbHBIMU y‘leﬁﬂbIMl/I MMO3HAaBaATECJIbHbBIMU HEﬁCTBHHMH:

MP 01 —
MP 05

0a30BbIE -CaMOCTOSITENbHO (hOpMYNIHMPOBaTh U aAKTYaJU3UPOBATH IPoOIIEMY,
JIOTMYEeCKHe paccMaTpuBaTh €€ BCECTOPOHHE;

NEHCTBUS YCTaHABIIMBATh CYIICCTBCHHBIM TIPU3HAK WM OCHOBAHHS IS
CpaBHEHUS, KJIacCU(PUKAUKU U 000OIICHUS;

OnpeaAcIATh UCIN ACATCIBbHOCTH, 3aAaBaThb MapaMCTPhbl U KPUTCPHUU UX
JOCTHIXCHUA,

BbIABJIATL 3aKOHOMCPHOCTH M IIPOTHUBOPCUYHUSA B PACCMATPUBACMBIX
SABJICHUSAX,

BHOCUTh KOPPEKTHUBBI B JAESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pPE3YIBTATOB IIEJISIM, OIEHUBATh PUCKH MOCIEACTBUHN JIESTEIHHOCTH,

MP 06 —
MP 19

0a3oBbIc BJIaJACTh HaBbIKaMH yqe6HO'HCCHeﬂ0BaTeHBCKOﬁ )51 HpOCKTHOﬁ
HCCICAOBATCIILCKUC | ACATCIIBHOCTH, HABBIKAMUW PA3PCIICHHUA HpO6J’I€M;

HeﬁCTBHHI CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY METOJ0B
pemiCHus NPAKTHYCCKUX 3aJdad, NPUMCHCHHUIO Pa3JIMYHbBIX METOI0B
ITO3HAHU,

OBJIAZICHUC BUJaMH JCATCIbHOCTHU 110 MMOJIYYCHHUIO HOBOI'O 3HAHUA, €TO
HHTCpIIpCTAllUH, Hp606pa30BaHI/IIO U TNPUMCHCHHUIO B Pa3JIMYHbIX
y‘Ie6HBIX CUTyalluiax, B TOM YHUCIIC TIIpHU CO3JaHUU y‘~IC6HI)IX n
COHAJIBHBIX ITPOCKTOB,

dbopMHUpOBaHME HAYYHOTO THIA MBIIUICHUS, BJIQJICHUE HAYYHOU
TEPMHHOJIOTUEH, KIIFOYEBBIMU MOHATUAMHU U METOJAMU;

CTaBUTh U (HOpPMYNIHpPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON
JIESITEIBHOCTH U JKU3HEHHBIX CUTYalUsX;

BBIBIIATh IIPUYHMHHO-CJICACTBEHHBIE CBA3M U aAKTyaJIM3UPOBATh
3a/1a4uy, BBIJBATATh THIIOTE3Y €€ PEHICHUs, HAaXOIUTh apryMEHTBI JUIs
JIOKa3aTeJIbCTBA CBOMX YTBEPXKACHMM, 3aJaBaTb IapaMeTpbl U
KPHUTEpPUU PEIICHMS;

AHAJIM3UPOBATL INOJYUYCHHBIC B XOJAC PCHICHUA 3ada4u PE3YyJIbTAThI,
KPUTHYCCKU OLICHUBATH UX  OOCTOBCPHOCTD, IMPOTrHO3UPOBATH
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HN3MCHCHHC B HOBBIX YCJIOBUAX,

JaBaTh OIEHKY HOBBIM CHUTYyallMsIM, OIICHMBATh MPHOOPETECHHBIN
OIIBIT;

pa3pabaTeiBaTh IUIaH pEUICHUS TPOOJIEMBI C YYETOM aHalu3a
MMEIOLIUXC MAaTEPUATIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

OCYIIECTBJIAITh LI€JICHANPABICHHBI IIOMCK IEpEHOCa CPEACTB U
croco00B JeCTBHS B MPOPECCHOHANBHYIO CPELY;

YMCTh MNCPCHOCUTH 3HAHHA B IIO3HABATCIBHYKO W IPAKTUYCCKYIO
obnactu KHN3HCACATCIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHHIX 001acTei;

BBIJIBUTaTh HOBBIE HJI€HU, Npeajararb OPUTMHAJIbHBIC MOAXOAbl M
pelieHus;

CTaBUTh MPOOJIeMbl M 3aJayM, JIONYCKAIOIIUE aJbTePHATUBHBIC
pelieHusl.

YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMU JelCTBUSAMM:

MP 20 — o01eHue: OCYILECTBIISATh KOMMYHHUKALIUU BO BCeX cdepax *KHU3HM;

MP 24 pacrno3HaBaTb HEBepOalbHbIE CpelacTBa  OOIIEHMS, IOHMMATh
3HAYeHUWE COLMAJbHBIX 3HAKOB, pACHO3HABATh  IPEANOCHUIKU
KOH(IMKTHBIX CUTYAIM U CMST4aTh KOH(IUKTBI;
BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHHS U B3aUMOJICHCTBUS;
apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMST4aTh KOH(JIMKTHBIC
CUTYallUH;
pa3BepHYyTO U JIOTMYHO M3JaraTb CBOIO TOYKY 3pEHHS C
UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

MP 25 — COBMECTHas INOHMMaTb ¥  UCHOJb30BATh  IPEUMYILECTBA KOMAaHIHOW MU

MP 31 NEeATEIbHOCTD: MHIUBUAYAJIbHON paboThI;

BBIOMpaTh TEMaTUKy U METOJbl COBMECTHBIX ACHCTBHHA C Y4eTOM
00IIIMX UHTEPECOB U BO3MOKHOCTEN KAXKJIOTO WiICHA KOJUICKTHBA,

MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh M
KOOPJAMHUPOBATH JICUCTBHUS IO €€ JOCTHIXKEHHIO: COCTAaBJISAThH IUIAH
JIEUCTBUM, paclupenensTb pPOJd € YYETOM MHEHUM YYaCTHUKOB
00CYyKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJA U KaXKAOI0 yYaCTHUKA KOMaHJbI
B 00U pe3ynbTat o pazpaboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OUCHUBATL UACU C IO3UIHUU HOBU3HBI,
OpPUTrMHaJIbHOCTH, HpaKTH‘IeCKOﬁ 3HAYNMOCTH,

KOOPJIMHHUPOBATh W BBINONHATH pPabOTy B YCIOBHUSX peaibHOrO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHUCTBUS;

OCYHICCTBJIATD MMO3UTUBHOC CTPATCTHICCKOC MOBCACHUC B PA3JIMYHBIX
CUTyalusix, IMPOSABJIATH TBOPYECTBO u B006pa)KeHI/Ie, OBITH
WHHUIIMATHBHBIM.

YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMU JeHCTBUSAMU:

MP 32 —
MP 38

caMOOpraHu3anus:

CaMOCTOSITENIbHO  OCYLIECTBIATh IO3HABATENBHYIO JEATENbHOCTb,
BBISBIIAT TMPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIE
3aJ1auM B 00pa30BaTEIbHOM IEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIFHO COCTaBIIATh IUIAH PpEIIEHUS MpOOJIEeMBbI C Yy4eToM
UMEIONINXCA  PECypCOB, COOCTBEHHBIX  BO3MOXKHOCTEH |
IIPEATNIOYTEHUN;

JaBaTh OUCHKY HOBBIM CUTYyAIlUAM;

pacliipsiaTbL paMKH y‘Ie6HOFO npeaMeTa Ha OCHOBC JIMYHBIX
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MPEIIIOYTEHU;

JenaThb ~ OCO3HAHHBIA  BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh
OTBETCTBECHHOCTb 32 PEUICHUE;

OLICHUBATh MPHOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIHUPOKOH 3pyaULIUU
B pa3HbIX OO0NACTAX 3HAHUI, TMIOCTOSIHHO TIIOBBIIIATH  CBOWU
00pa30BaTeNIbHBINA U KYIbTYPHBIH YPOBEHB;

MP 39 —
MP 42

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallMsaM, BHOCHUTb KOPPCKTHBBI B
JACATCIIBHOCTD, OLICHUBATH COOTBECTCTBUEC PE3YJIBTATOB LICIISAM,

BJIQJICTh HABBIKAMH TIO3HABATEILHON peQIeKCMM KaK OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUM M  MBICIMTENIBHBIX  IPOIECCOB, HUX
pe3yJIbTATOB U OCHOBAHMIA;

UCTIOJIB30BaTh MPHUEMBI pe(IeKCUU ISl OLEHKU CUTYAIlMH, BBIOOpa
BEPHOI'0 PEILCHUS;

YMCThb OLICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATL PCUHICHUA 110 UX
CHMXKCHUIO,

MP 43 —
MP 47

SMOIIMOHAILHBII
WHTEJIICKT,
MpeIoIaratonii
c(hopMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOUIETO0 CIHOCOOHOCTh IMOHUMATh  CBOE
OMOIIMOHATBHOE  COCTOSIHME, BHJICTh  HANpPABICHUS  Pa3BUTHUS
COOCTBEHHOM YMOLIMOHAIBHOH c(hepsl, OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yMECHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH
alanTUPOBATbCA K OSMOLMOHAIBHBIM M3MEHEHUSM M TIPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBALNH, BKJ'II-O‘IaIOH_IeI‘/‘I CTPCMIJICHUC K AOCTUKCHUIO
oeiim 1 ycnexy, OnTHuMU3M, MHUIIUATUBHOCTb, YMCHUC I[CﬁCTBOB&TI:,
HCxXoasda U3 CBOUX BO3MO)KHOCTCI>1;

OMIIaTUH, BKJIIOLIaIOHlef/'I CIIOCOOHOCTh ITOHMMATh OMOIIMOHAJIbHOC
COCTOsIHUC APYTrux, YUUTBIBATD €ro IIpu OCYHICCTBJICHUHN
KOMMYHUKAIIUH, CIIOCOOHOCTH K COYYBCTBHIO U COINCPCIKNBAHUIO,

COLMAJIbHBIX HAaBBIKOB, BKIIOYAIONUIUX CIIOCOOHOCTh BBICTpaUBATh
OTHOWIEHUSI C IPYTMMHU JIIOJbMHU, 3a00TUTHCS, MPOSBIATH UHTEPEC U
paspematb KOH(IUKTHI;

MP 48 —
MP 51

npuHsATHE ce0s U
JPYTUX JIOJIEH:

IMPUHHUMATDH CC6$I, IMOHHMMas CBOM HECAOCTATKHN U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX JIIOAEH IpU aHAJIU3e
pE3yNbTATOB NEATEIBHOCTH;

IIpU3HABaTh CBOE MPABO U MPABO JAPYTUX JIIOJEH Ha OIINOKY;

pa3BuUBATb CIIOCOOHOCTh  ITOHMMAaTh MHUp C TO3MOHUU [APYroro
YCJIOBCKaA.

1.2.4

IIpeameTHbIE

pesyabrarsl  (1ajiee  IIP) ocBoeHHsI  OCHOBHOM

o0pa3oBaTeJibHOI MPOrpaMMbl 00y4AIOIMMHUCS T0JKHBI 00€CTIeYnBaTh:

ITP 01 BJIaJICHUE METOAAMU JJOKA3aTEJIbCTB, AJITOPUTMAMU PELICHUS 3a/1a4;
[P 02 — YMeHue CTEIeHb YUCIIa, JJorapuM YuCIa,;
IP 11 OIEpUPOBATH pallOHANIBHBIEC, HPPAMUOHAIBHBIC, TIOKA3aTEIbHBIC, CTEICHHBIE,
MIOHATUAMU norapupMUUEcKue, TPUTOHOMETPUUYECKIE YPAaBHEHHsI U HEpaBEHCTBA,

UX CUCTEMBI,

¢GbyHKUMs, HenpepblBHAs (YHKLHMS, NPOU3BOJHASA, MEepBOOOpa3Hasi,
ONpEJIETICHHBIN UHTETpaJl,

panMoHanbHast (YHKIMS, TOKa3aTenbHas (YHKUUS, CTENEeHHas
¢byHkus, gorapudmuueckas  QYHKIUS, TPUTOHOMETPHUYECKHE
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dbyHKIIMM, 00paTHBIC (YHKIINH,

cpenHee apudmMeTHdyeckoe, MeAMaHa, HAauOOJbIIee W HAaUMEHbBIIEe
3HA4YCHUs, pa3Max, JAUCIEPCHUs, CTAHIAPTHOE OTKIIOHCHUE YHCIIOBOTO
Habopa,

TOYKa, TMpsMas, IUJIOCKOCTh, IPOCTPAHCTBO, JBYTPaHHBIA Yrodi,
CKpEULIUBAIOIINECS MPAMbIC, TapAIIICIBbHOCTh U MEPIEHANKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY HPSIMBIMHU, YTOJ MEXKIY MpsIMOU
U TUIOCKOCTBIO, YIOJl MEXK]Y IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSHHE MEXAY MpPSIMBIMU, PACCTOSHUE MEXIY
IIJIOCKOCTSIMU;

MHOTOTPaHHHUK, CEUYEHHWE MHOTOIpaHHUKA, KyO, Mapalielenumnes,
npu3Ma, nupamuaa, Qurypa W TMOBEPXHOCTh BpPAIICHUS, UIHHI,
KOHyc, mmap, cdepa, cedeHHs GUTYpbl BpallleHUs, IUIOCKOCTb,
Kacaromascss cgepbl, LWIMHApPA, KOHYCa, IUIOMIAIb IOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHYyCa, MWJIMHIpPA, IUIOWAAb chepbl, 00beM
KyOa, MpsMOYIOJbHOTO IapajljiesieluIeaa, NUpaMHUIbl, IPU3MBI,
HWINH]Ipa, KOHYyca, [1apa;

JIBIDKEHUE B TPOCTPAHCTBE, MOAO0OHBIE (DUTYPHI B IPOCTPAHCTBE;

CIIy4aiiHBIN OIBIT U CIIy4allHOE COOBITHE, BEPOSITHOCTH CIY4allHOTO
COOBITHS;

npsAMOYrojibHass CUCTEMa KOOpAWHAT, KOOPAWMHATBI TOYKH, BCEKTOP,
KOOpAuHATbl BCKTOpaA, CKaAJIPHOC IIPOM3BCACHUC, YIOJI MCKAY
BCKTOpPAMH, CyYMMa BCKTOPOB, ITPOU3BCACHNUC BCKTOPA HAa YUCIIO;

ITP 12 —
ITP 35

CoBepieHCTBOBaHUE
yMEHUI

YMCHHC (bOpMy.]'II/IpOBaTB OIIpCACIICHUA, aKCHOMblI W TCOPCMEI,
MNPpUMCHATL HX, IMMPOBOAWUTH AO0KA3aTCIbHBIC PACCYXICHHA B XOIC
PCUICHUA 3a/1a4;

YMCHHC BBIIIOJHATL BBIYHUCJICHUC 3HaYeHUH WU HpeO6pa3OBaHI/IH
BBIpQKCHUH €O CTemeHsMU U Jiorapudmamu, mpeoOpa3oBaHUs
JTPOOHO-PAlIMOHATILHBIX BRIPAKECHHUI;

YMEHHUE HaXOIUTh MPOU3BOAHbIE 3JIEMEHTAPHBIX (PYHKIUI, UCIIOIb3YS
CIpaBOYHbIE MaTepHallbl; HCCIEN0BaThb B MPOCTEMIINX Ciydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HAaUOOJBIINE U HAUMEHBIINE
3HaueHusl QyHKINI;

CTPOUTDH Fpa(l)I/IKI/I MHOT'OYJICHOB C€ HCIIOJIB30BAHUCM  allrapara
MATEMAaTHYCCKOI'o aHajIn3a,

NPUMCHATH MIPOU3BOAHYIO IIPU PCIICHUHU 3a/la4 Ha ABUKCHUC, PCUIATH
MMPAKTUKO-OPUCHTHUPOBAHHLIC 3a1a4U Ha HauOOJIbIINE W HAUMCHBIIIHE
3HAYCHH, HAa HAXOKACHUC ITYTHU, CKOPOCTU U YCKOPCHMU;

YMEHHE CTPOUTHh TpapuKu H3YYEHHBIX (QYHKIUI, HCIONIb30BaTh
rpaduKy MpH U3YYEHUH IMPOLECCOB U 3aBUCUMOCTEH, MPHU peIIeHUH
3aJ1a4 U3 Ipyrux yueOHbIX MPEIMETOB U 3a7a4 U3 PeaJbHOM KU3HU;

BbIPDAXKATDH (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCIKY BCIIMUNHAMU

YMEHHE PELIaTh TEKCTOBBIE 3a/lauydl Pa3HbIX TUIOB (B TOM 4YHCJIE HA
MIPOLIEHTHI, I0JIU U YacTH, Ha JBHUKEHHE, pabOTy, CTOUMOCTh TOBapOB
W YCIYr, HajJOrH, 3adadd U3 oO0JacTH YNpaBJICHUS JIMYHBIMH U
ceMeMHbIMU (PUHAHCAMM);

COCTaBJISITh BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA U UX CUCTCEMBI 110
YCJIOBUIO 3aaa4yu, HMCCICAOBATH IMOJTYYCHHOC PCIICHHUEC W OLUCHHUBATH
HpaBI[OHO,Z[O6HOCTL PC3YJIbTATOB,

yMEHHE U3BJIEKATb, UHTEPIPETUPOBATH uH(pOopMalHIo,
NpeJCTaBICHHYI0 B TalbnuIax, Ha Juarpammax, rpadukax,
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OTPAXAIOLIYI0O CBOMCTBA pEaJbHBIX IMPOIECCOB M  SIBIICHUM;
MIPEJICTABIATh HHPOPMAIUIO C IIOMOIIBIO TAOJIUIl U TUATPAMM;

HCCICA0BAaTh CTATUCTUYCCKHUEC JAHHBIC, B TOM YHUCJIC C IPUMCHCHUEM
rpaqmqecxnx MCTOJOB U 3JICKTPOHHLIX CPCACTB,

YMEHHE BBIYUCIIATH BEPOSATHOCTH C MCIIOJIB30BAHHEM TIpadUuIecKUX
METO/IOB;

OPUMEHATh (OPMYNBI CIIOKEHHS M YMHOXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (HaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;

OIICHUBATHh BEPOATHOCTH PCAJIbHBIX CO6BITI/II71;

3HaAaKOMCTBO CO CJIy‘Iaf/'IHLIMI/I BCIIMYHUHAMMU,

yYMEHHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCEI B
IIPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

YMCHHC HCIOJB30BAaTh IpU PCIICHHU 3aJa4 H3YUYCHHBIC (baKTBI n
TCOPEMBI INIAHUMETPUU

YMEHHUE OIICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MHPAa,

YMCHHC I/1306pa)KaTL MHOT'OI'PaHHHUKH W IIOBCPXHOCTHU BPAIICHHA, HX
CCUCHUA OT PYKH, C TIOMOIIBKO YCPTCIKHBIX HWHCTPYMCHTOB U
QJICKTPOHHBIX CPCACTB,

YMCHHC paClIO3HABATh CUMMCTPHIO B IIPOCTPAHCTBC,

YMCHHC PACIIO3HABATh NPABUJIbHBIC MHOI'OI'PAHHUKH,

HCIOJIb30BaTh OTHOILEHUE IUJIOLIAJEe IOBEPXHOCTEH U 00bEMOB
110JI0OHBIX (PUTYp ITPH pPELICHUHU 3ajiay;

YMEHHUE BBIYMCIATH TIE€OMETPUYECKHE BEIMYMHBI (JJMHA, Yrodi,
mwiouaab, o0bEM, IUIOLIAJb IOBEPXHOCTH), UCIOJb3Ysl HU3yYCHHbBIE
(bopMyIIbl U METOBI;

HaXOJUTh C MOMOIIbIO M3YYEHHBIX (OPMYI KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSAHUE MEXKIY ABYMs TOYKAMH;

ITP 36 YMEHHME BBIOMPATH MOAXOASIIMN H3YYEHHBI METOJ AJii pElIeHUs 3a/Jayd, paclo3HaBaTh
MaTeMaTHuecKkue (akTbl M MaTeMaTHUYeCKHEe MOJENU B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HICKYCCTBE;

ITP 37 yMEHUE IPUBOJUTH IPUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUIUCKOM M MHUPOBOU

MaTeMaTUYECKON HAYKH.




2. CTPYKTYPA U COJAEPXKAHUE PABOYEN ITPOTPAMMBI YYEEHOM

JUCHHUIIJINHBI

Bup yueOHoi1 padoThI Oo6bem
4acoB

Bcero 280

Oo0si3aTesibHAs ayIMTOPHAas yyeOHasi Harpy3Ka (Bcero) 234

B TOM YHCIIE:

TEOPETUIECKOE 00yUCHHE 102

PAKTUYECKUE 3aHITHUS 64

ayJIUTOPHAsI CAaMOCTOsTeIbHAs paboTa 00yJaroIerocs 20

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE COJIEP:KAHME: 68

B TOM YHCIIE:

PAKTHYECKUE 3aHATHUS 68

Koncyabranun 20

IIpomexyTounas arrectaums B GopMe SK3aMeHa 6
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2.2. TemaTu4ecKUH IJIAH U COAEPKaAHUE Y4eOHOU AUCHUILIMHBI «MaTeMaTHKa»

HaumenoBanue Copaepxxanue yueOHOro MaTepuasia, NpaKkTH4ecKue padorsl, O0bem Kons! OK, JIP,
pa3esioB U TeM npogdeccuoHAIbLHO-OPUEHTUPOBAHHOE CO/lep:KaHue (MPUKJIATHON MOTYJIb) 4acoB MP, IIP,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3J1eMEeHT
NMPOrpamMmbl
1 2 3 5
Beenenne. Coaeprxanue yueOHOIro MaTepuaJa 1 OK 02 - OK 06,
(14) 1 | Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U OK 09
MPaKTUYECKON JESATEITLHOCTH. JIP 01 —JIP 08
2 | Uenu u 3a7a4u U3y4eHUST MATEMATHKH B YUPSIKIACHUSIX HAYAIBHOTO U CPETHETO MP 01 — MP 51
poECCHOHAIBHOTO 00pa30BaHUsI. [P 01 —I1P 37
Tema 1. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 02 - OK 06,
IloBTOpEeHue 1 | Ilpenmer nnanumeTpun OK 09
IJIAHUMeTpHYecKoro | 2 | IapaurebHOCTh M TEPIICHIUKYISIPHOCT HA MIIOCKOCTH JIP 01 — JIP 08
MaTepHaJia. 3 | TpeyronbpHUK MP 01 — MP 51
(9 4) 4 | DeMeHTHI TPEYTOILHUKA IIP 01 —IIP 37
5 | Bugsl TpeyronpHuKa
6 | CooTHOIIEHHNE AIEMEHTOB TPEYTOJIbHHUKA
7 | Teopema [ucgaropa
8 | UeTblpeXyroJbHUKU
9 | Bunbl 4eThIpeXyroJIbHUKOB
10 | ®opmyiibl U1 BEIYUCIEHUS MIJIOUIAIEH YeThIPEXYT OJIbHUKOB
11 | Kpyr u ero anemeHTHI
12 | Okpy>XHOCTb U €€ DJIIEMEHTHI
13 | JlnmHa OKPY>KHOCTH
14 | Mnomans kpyra
15 | ITogo6ue duryp
IpakTuyeckue padoTh: 2

HapaJ'IJICJIBHOCTB 1 NCPHCHAUKYIIIPHOCTD NPAMBIX Ha INIOCKOCTH.

Pemenne TpeyrojbHUKOB.

WIN| -

Pemienne IMPAMOYT'OJIBHOI'O TPCYT'OJIbHUKA.
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4

PeieHne 4eThIpexXyroJIbHUKOB.

5

Brraucnenne rjionazan Kpyra u JJIMHbBI OKPY>KHOCTH.

6

Breraucnenue miomnaaeit puryp

KonTtpoJsabHnas pa6ora no teme 1:

1

‘ HOBTOpCHI/IC IJIAaHUMETPHUICCKOI'0 MaT€purajia

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e COACPKaAHUE:

1

[TpakTHKO-OpHUEHTHPOBAHHBIE 331a4U TEXHOJIOTUYECKOT0 Mpoduiis (TUI0IIa b
HONEPEYHOI0 CEYEHUSI IPOBOJHHUKOB)

Tema 2. Coaeprxanue yueOHOro MaTepuaJa OK 02 - OK 06,
IMapajeqbHOCTH 1 | Ilpeamer crepeomeTpus OK 09
NPAMBIX H 2 | OCHOBHBIE TIOHATHS CTEPEOMETPHH (TOUKA, IPAMAas, TLIOCKOCTb, IIPOCTPAHCTBO) JIP 01 —JIP 08
MJIOCKOCTEN. 3 | AKCHOMBI CTEPEOMETPHU MP 01 —MP 51
(84.) 4 | CocoOsl 3a1aHUS IIOCKOCTH 1IP 01 —IIP 37
5 | B3aumHoe pacnosoxeHue nNpsMbIX B IPOCTPAHCTBE (IapauieibHBbIE,
NIePECEeKAIOIINECs], CKPEIINBAIOIIIHECS )
6 | [NapayutenbHOCTB TPEX MPSIMBIX
7 | B3aumHOe pacnosnoxeHre npsiMON M INIOCKOCTH
8 | Ilpu3Hak ¥ CBOCTBO MapajuICIBHOCTH MPSIMOM U TNIOCKOCTH
9 | B3aumHOe pacnosnokeHHe ABYX IIOCKOCTEH
10 | Ilpu3HaK napauieIbHOCTH IBYX TUIOCKOCTEH
11 | CpoiicTBa napaiebHOCTH JIBYX IJIOCKOCTEH
12 | PaccrostHre MKy TapauieIbHBIMU TUIOCKOCTSIMH
13 | IMapayenbHOE MPOCKTUPOBAHUE
IIpakTHyeckune padorTsl:
1 | Pemenue 3a1a4 Ha B3aMMHOE PacIOI0KEHUE PSMON U TNIOCKOCTH B IPOCTPAHCTBE
2 | Pemenue 3a7ia4 Ha B3aMMHOE PACIIONIOKEHHE TIIOCKOCTEHN B MPOCTPAHCTBE
3 | Pemenne TeTpasapa.
4 | Pemenue napajuenenunena
5 | Pemenne 3a7a4 Ha MOCTPOCHHUE CEUCHHUH
KonTtpoJuabHas pa6ora no teme 2:
1 | MapannensHOCTH IPAMBIX ¥ ITOCKOCTEH
IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHME:
1 | Ipsmble u NI0CKOCTH B aPXUTEKTYPE U CTPOHTEIHCTBE
Tema 3. Conep:xaHue yueOHOro MaTepuaJa OK 02 - OK 06,
Ilepnenaukynspuocrs | 1 ‘ Yroa Mexay npsIMbIMU B IPOCTPAHCTBE OK 09
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I/I306pa)KCHI/IC MHOT'OI'paHHUKA U €TI0 3JICMCHTOB Ha IMJIOCKOCTHU

NPSMBIX U 2 | lleprieHquKyNsIpHBIC TIPSIMBIS JIP 01 —JIP 08
IJIOCKOCTEH. 3 | IlepneHgUKyISIPHOCTD ABYX MPSMBIX K TPEThEH MP 01 - MP 51
(10 u.) 4 | TlepneHMKyIAPHOCTD IPSAMON M IIOCKOCTH ITP 01 —TIIP 37
5 | IlpusHak u cBOWCTBA NEPIEHIUKYISIPHOCTH IPSIMON U INIOCKOCTH
6 | IlepneHqMKyISIPHOCTD ABYX HNapajlIeNIbHBIX MJIOCKOCTEN
7 | llepnienauKymsip, MPOBEACHHBIN U3 TOUKH K MJIOCKOCTH
8 | HaknoHHas, npoBeieHHAasl U3 TOUKH K IIJIOCKOCTH
9 | IIpoekuusi HAKJIOHHOU
10 | Paccrostare Mexy IpSIMOM 1 apaJliebHON e IIIOCKOCTH.
11 | Paccrosinne Mexy napajuielIbHbIMU IJIOCKOCTSIMU
12 | PaccTosiHrE MEXy CKPEIUBAIOIIMMUCS MPSIMBIMH
13 | Teopema o Tpex nepreHAuKyIsIpax
14 | Yron Mexy mIoCKOCTIMHU
15 | Yron mexay npsiMoii U TIOCKOCThIO
16 | [IByrpaHsblii yron
17 | JIuneiiHblil yroa ABYrpaHHOrO yria
18 | Yron mexay nepecekaronmmes
19 | IIpsaMoyTONBHBIN Mapasuienenunen
IIpakTH4eckne padoThI: 2
1 | Pemenue 3a7a4 Ha NepHeHANKYJISIPHbIE IPSIMbIE B IPOCTPAHCTBE
2 | Pemenne 3a1a4y Ha NEPIICHANKYISIPHOCTD MPSIMOM M TUIOCKOCTH
3 | Pemenue 3a7ay Ha pUMEHEHHE TEOPEMBI O TPEX MEePHEeHIUKYIISIpax
4 | Onpenenenue pacCTOSSTHUN B IPOCTPAHCTBE
5 | Pemenue 3a7ay Ha nNepreHAUKYISIPHOCTD MJIOCKOCTEN
6 | Pemenne npsMOyrobHOTO Mapajuiesenunena
KonTtpoabsHas padora no teme 3: 1
1 | IlepneHMKyISIpHOCTD MPSIMBIX U IJIOCKOCTEMN
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IeP/KaAHUE: 3
1 | Ipsmble # NI0CKOCTH B APXUTEKTYPE U CTPOHTEIHCTBE
Tema 4. Coaepixkanue yueOHOro MaTepuaJa 11 OK 02 - OK 06,
MHororpanHukm. 1 | [loHsiTHE MHOTOTpaHHUKA OK 09
(24 4.) 2 | DileMeHThl MHOTOTPpaHHUKA (BEPIINHBI, pedpa, TpaHm) JIP 01 —JIP 08
3 | Busbl MHOTOrpaHHUKOB MP 01 — MP 51
4 [P 01 — 1P 37
5

MHOrOorpaHHsI€ yrisl
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BalInykiible MHOTOIpaHHUKU

Teopema Ditnepa

6
7
8 | IMapamtenenumen u ero oobeM
9 | Ky6 u ero o06ém

10 | ITpusma, e€ nzobpakeHune

11 | DnemenThI NpU3MBI U €€ pa3BepTKa

12 | Ilpsmast mpusma

13 | HaknmonHas mpu3mMa

14 | IlpaBunbHas npuzma

15 | ITnomaaer mosHO#M 1 6OKOBOH MOBEPXHOCTH MTPU3MBI

16 | O6vem npu3mMbI

17 | ITupamuaa, n3o0paxeHUE TUPAMHUJIBI

18 | DneMeHTH NMpaMHIBI, Pa3BePTKA MHUPAMHUIBI

19 | ITpaBunbpHas nupamMuIa

20 | Yceuyennas nupamuaa

21 | Tlnomaas OOKOBOW M MOJHOW MOBEPXHOCTH MTUPAMHU/TBI

22 | O6BeM TupamMuabl

23 | CeyeHnss MHOTOTPaHHHUKOB

24 | TlpaBunbHBIE MHOTOTPAHHUKH (TETpadap, KyO, OKTa’ip, JOJEKadaAp, MKOCAdP)

25 | CummeTpusi B mpocTpaHCcTBe (IIEHTpasibHAas!, OCEeBasl, 3epKaJibHAasl)

26 | CuMMeTpuu B MHOTOTPaHHUKAX

27 | IlonoOue npocTpaHCTBEHHBIX UTYP

28 | CooTHomeHHe TIIoNaAel NoJ00HBIX QUTYP

IIpakTHyeckue padoTsl:

Pemenne npusmsl

Brrancnenne nnomaaeil 1 00EMOB IPU3M

Pemenue nupamu bt

Brruucnenue mioniageit 1 00EMOB TUpaMuIbl

Brruncnenue mnomazeit u 00bEMOB MPaBUIBLHONW TUPAMHU/IBI

Pemenne ycedeHHON upamMusl

Brruncnenue mnomazeit 1 00bEMOB YCEUEHHOM MHpaMUIbI

OINOO|OTDBD|WIN -

Pemenne MMPaBUJIbHBIX MHOT'OI'PaHHUKOB

KonTtpoJuabsHas padora 1o teme 4:

1 | MHororpaHHuKH

CamocrosiTejibHas padoTa:
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W3rorosnenue moaeneil MHOrOrpaHHUKOB

Pedepar: MHOTOrpaHHUKH BOKPYT Hac

WIN|F-

H3roroButh MOJCJIN IIPaBUJIbHBIX MHOI'OI'DAHHHWKOB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e COACPKaAHUE:

1 | Iromraau mMOBEpXHOCTEH KOMOMHUPOBAHHBIX T€OMETPUUYCCKUX TEJ
2 | Pacuer 00beMa BMECTUMOCTH BEILECTB
3 | I[Tpumepsl cuMMeTpUid B TPODECCHAX M CIICIUATBHOCTIX TEXHOJIOTHIECKOTro POt

Tema 5.
Koopaunartsl u
BEKTOPHI B
NMPOCTPaHCTBE.
(10 4.)

Copep:kanue y4eOHOIro MaTepuaa

1 | [IpsimoyronbpHast cUCTEMa KOOPJIMHAT B IPOCTPAHCTBE
2 | JlekapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE

3 | ®opmyna paccTOSIHUS MEXTY ABYMSI TOUKaAMH

4 | Bextopsl

5 | Moayns BekTOpa

6 | PaBeHCTBO BEKTOPOB

7 | Cymma BeKTOpOB (IIPaBUIJIO TPEYTOJIbHUKA)

8 | Cymma BeKTOpOB (IIpaBUIIO NapajuIeIorpaMma)

9 | YMHOXeHHe BeKTopa Ha YHUCIIO

10 | KonmHeapHbIe BEKTOPHI

11 | Pa3noxeHue BEKTOpa M0 JBYM HEKOJUIMHEAPHBIMU BEKTOpaM
12 | KommanapHble BEKTOPBI

13 | Pa3znoxeHne 1o TpeM HEKOMILIAHAPHBIM BEKTOPOM
14 | Yron Mexay BeKTOpaMu

15 | KoopnuHatel BekTOpa

16 | CkansipHOe MpOU3BEACHUSI BEKTOPOB

17 | CxansipHoe npou3BeJeHNE K KOOpINHATaX

18 | CBoiicTBa CKaJIIpHOTO POU3BEIEHUS] BEKTOPOB

IIpakTnyeckue padorsl:

JleficTBHs ¢ BEKTOpaMH

Paznoxenue BCKTOpA 110 TPEM HCKOMIIJIAHAPHBIM BEKTOpPaAM

[TocTpoeHue Touek B MPSIMOYTOJILHON CUCTEME KOOPJIUHAT B POCTPAHCTBE

OHpCIlCJ'IeHI/IC KOOpAWHAT BCKTOPA IO KOOpAWHATAM €TI0 HavddJla U KOHIIA

Pemenue 3aau Ha onpesieieHne ITTHHBI BEKTOPa

Pemenune 3ama4 Ha HaX0XKIEHHUE CKaJIIPpHOTO MPOU3BCACHUS BEKTOPOB

Pemenune 3ama4 Ha HaX0XKIEHHUE yriia MCXKJy BCKTOpaMi

OINOOTIP|WIN -

Pemenne reomeTpryeckux 3a1ad B KOOPAUMHATHON (hopme

OK 02 - OK 06,
OK 09

JIP 01 —JIP 08

MP 01 - MP 51

IP 01 —I1P 37
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KonTtpoabHnas pa6ora 1o teme 5:

1 ‘ KoopauHaTsl 1 BEKTOpPBI B IPOCTPAHCTBE

IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COIEPKAHME: 3
BekTopHoe mpocTpaHcTBO B MPO(ECCHOHABHBIX 3a1a4ax
Tema 6. Coaep:xaHue yueOHOro Marepuaja 11 OK 02 - OK 06,
Tena Bpamenns. 1 | [lonsiTue Ten BpaleHus OK 09
(24 4.) 2 | LluyiMHIp ¥ €To 2JIEMEHTBI JIP 01 — JIP 08

3 | Liunusapuyeckas MOBEPXHOCTh MP 01 —MP 51
4 | V306pakeHne MUIMHAPA HA IIOCKOCTH IIP 01 —IIP 37
5 | Pa3Beprka mummHapa

6 | Ceuenust nunuHApa

7 | OceBble ceueHus

8 | Ceuenus nmapajuienbHbIe OCHOBAHHIO

9 | Ilnomane MONHOM M GOKOBOW MOBEPXHOCTH HMJIMHIPA

10 | O6bem mwMHIpa

11 | Konyc u ero aieMeHTsl

12 | bokoBas MOBEpXHOCTH KOHYyCA

13 | M300pakeHre KOHyca Ha TUIOCKOCTH

14 | CeueHue koHyca

15 | ITnomaapr OOKOBOM M MOJHOM MOBEPXHOCTH KOHYCA

16 | YceueHHBbI KOHYC

17 | O6wvem KoHyca

18 | Cdepa. [ap

19 | DnemenTHI cepsl U mapa

20 | YpaBHeHus cepsl H TIOCKOCTH

21 | Ceuenue cdepsl u mapa

22 | KacarenpHasi TUTOCKOCTH K cepe

23 | Tlmomans cdepbl

24 | O6beM mapa

IpakTuyeckas paéora: 6

Haxosxaenue miomnaael moiHoi 1 O0KOBON MOBEPXHOCTH LUIUHJPA

Brruncnenne o0bema uInHIpa

Haxoxaenne miomniaael noiHoM 1 O0KOBON MOBEPXHOCTH KOHYCA

Brrunciienue oobema KOHYCa

QB WINF

Pemenne ycedeHHOro KoHyca
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Haxosxaenne miomnaaei moHoi 1 O0KOBON MOBEPXHOCTH YCEUEHHOTO KOHYCa

Brruncnenue o0beM yCeueHHOT0 KOHYCa

Haxosxienue miomaaym moBEpXHOCTH Chepsl

OV

Pemenue 3a1a4 Ha COCTAaBICHUE YpaBHEHUS c(hepsl

10

Brrunciaenue ooreMa mapa

KonTpoJuabHnas pa6ora no teme 6:

1 | Tena Bpamenus

CamocrosiTesibHasi padora:

1 | Tabnuma: @opMyIibl 1Sl BBIYUCICHUS TUIONIAIeH U 00HEMOB TN BPAIICHUS
2 | Pedepar: Tena BpamieHue B ObITY Ha MPOU3BOJICTBE U B TBOCH Mpodeccuu
3 | M3roToBUTH MOJIENH TEJ BPAIICHHSI

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHME:

1 | Ilnomanu noBepxHOCTEN KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEI
2 | Pacuer o0bemMa BMECTHMOCTH BEIIECTB
3 | IIpumepsl cummeTpuii B mpoeccusix U CenUatbHOCTIX TEXHOJIOTHYECKOTro Npoduist

Tema 7.
IToBTOpEHUE
ajredpanyecKoro
MaTepuaJa.
(14 u.)

Coaep:xaHue yueOHOro MaTepuaJia

1 | Apudmernueckue AeMCTBUSI HAJ NEWCTBUTEIHHBIMU YHUCIAMH
2 | CpaBHeHue ymcen

3 | Kopens crenenu n >1 u ero cBolicTBa

4 | CteneHb yucia u €e CBOMCTBA

5 | CremneHb ¢ pallmOHAJIILHBIM TIOKA3aTeJIeM U €€ CBOMCTBA

6 | CreneHb c 1eHCTBUTENbHBIM NTOKa3aTeIEM

7 | Ilponopiusi. OCHOBHOE CBOMCTBO MPOTOPIIUHU

8 | Apudmernyeckuii KOpeHb U €ro CBOWCTBA

9 | IIpoueHTsI

10 | JleficTBUs HAJI MHOTOYJICHAMU

11 | PaznoxkeHre MHOTOUYJIEHA HA MHOKHUTEIN

12 | KBagpaTtHOE ypaBHEHHE U CIIOCOOBI €T0 PEeUICHHUS

13 | KBaspaTHOe HEPABEHCTBO U CIIOCOOBI €T0 PELIeHHUs

14 | CucreMbl ypaBHEHHI B CIIOCOOBI UX peIIEHUN

15 | CucteMbl HepaBEHCTB U CIIOCOOBI MX PEHICHUH

16 | [IpssmoyrospHas cucTeMa KOOPAWHAT

17 | IlonsTue pyHKUMU.

18 | O6nacTp onpeneneHuss 1 MHOKECTBO 3HAYCHHUH (DYHKIINU.
19 | I'paduk QyHKIIMM U €0 TOCTPOCHHE

OK 02 - OK 06,
OK 09

JIP 01 —JIP 08

MP 01 — MP 51

ITP 01 —I1P 37
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20 | CgoiicTBa (QhyHKIIUI: MOHOTOHHOCTD, YeTHOCTh, HEYETHOCTD, IIEPUOTUIHOCTD,
OTPaHUYCHHOCTh

21 | IlpoMexxyTKH BO3pacTaHus ¥ YObIBaHUS (YHKIIUH:

22 | HauGonpIliee 1 HauMeHbIIIee 3HAYCHUE (DYHKIINU:

23 | I'padmueckast uHTEpIIpeTaus GyHKIMOHAIBHON 3aBUCHMOCTH

IIpakTHyeckas padora: 4
1 | JetictBus ¢ npobsimu
2 | Pemenue TMHEHHBIX YpaBHEHHUI U HEPABCHCTB
3 | Pemenne kBapaTHBIX YpaBHEHHUI U HEPABCHCTB
4 | Pemenue cucteM ypaBHEHUHN
5 | Pemenue cucrem HEpaBeHCTB
6 | [loctpoenue rpadukoB QpyHKIUH.
KonTpouabHnas pa6ora no teme 7: 1
1 | MoBropenue anreGpanyeckoro Matepuana
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IepPIKAHMeE: 5
1 | Haxox/ieHHne HeH3BECTHOM BEMUHMHbI B 331a4aX IPOhECCHOHAIBHOTO IPOHIIs
Tema 8. Coaep:xanue y4eOHOro MaTepHuaJia 14 OK 02 - OK 06,
Iloxka3aTtenbHas 1 | Crenens c palioHaIbHBIM I1OKa3aTeleM OK 09
Jorapupmmuyeckas 2 | CpoiicTBa cTeneHU JIP 01 —JIP 08
byHKIHu. 3 | lMokasarenbhas Gynknus (y=aX) MP 01 —MP 51
(32 4.) 4 | CpoiicTBa NoKa3aTenbHON QyHKIMU a>1 IIP 01 —IIP 37
5 | CpoiicTBa noka3zatenbHol ¢pyHkuuu npu 0<a<l
6 | I'padmk moxazaTenbHON QYHKITUH
7 | TlokazaTtesbHble ypaBHEHUS
8 | CnocoOsI penieHns MoKa3aTelbHBIX YPaBHEHUI
9 | IlokazarenpHas GyHKLUS U €€ rpaduk
10 | IToka3arenbpHBIC HEPABEHCTBA
11 | Pemenue noka3aTesbHbIX HEPABEHCTB
12 | Jlorapudm yucia no JTaHHOMY OCHOBAHHUIO
13 | OcHOBHOE JTOTapHPMHIIECKOE TOKITECTBO
14 | Haxoxxnenue norapudma uyncnia
15 | Onpenenenue gorapudma U €ro CBONCTBA
16 | CpoiicTBa norapudmon
17 | Ilpumenenue cBOMCTB JiorapuMoB JIJIsl BBIYUCICHUN 3HaYeHHH Jorapudma
18 | lecstinunsii torapudm
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19 | HarypanbHblii Jorapupm

20 | ®opmyna nepexoaa OT OJJHOTO OCHOBAHUS K APYTOMY

21 | Jlorapudmuueckast GyHkims (y = logaX)

22 | CoiicTBa jgorapupmMuueckoi (yHKIUN

23 | I'padux norapudmMuyeckoit GyHKIUHA

24 | Jlorapudmudeckre ypaBHeHHs. PABHOCHIIBHOCTh YPABHCHHIA.

25 | Pemenue norapudMuuecKuX ypaBHCHUI

26 | JlorapudmMuueckre HEpaBeHCTBA

27 | Pemenue norapu()Mu4eckux HEPaBEHCTB

IIpakTuyeckas padora:

CBoiicTBa CTeNeHEH C pallMOHAILHBIMU NTOKA3aTeIsIMU

[Toctpoenue rpaduKoB MokazaTeabHbIX PYHKIUN

Pemienne npocTenmmx okas3aTesIbHbIX YPaBHEHHN

BAWIN|F-

Pemenne nmoka3arenbHBIX YpaBHEHUH CIIOCOOOM BBIHECEHUS OOILIETO MHOKHUTEIS 32
CKOOKY

5 | Pemenue nokasarenpHbpIX YpaBHEHMH, CBOASIIMXCS K PEIICHUIO KBAAPATHBIX
ypaBHEHUU

6 | Pemenue moka3aTenbHBIX ypaBHEHUI

7 Pemenue HpOCTCﬁMHX ITOKA3aTCJIbHbIX HCPABCHCTB

8 | Pemenue moka3aTenbHBIX HEPABEHCTB, CIOCOOOM BBEIHECEHHS OOIIETO MHOKHUTES 32
CKOOKY

9 Pemenne moka3aTenbHBIX HCPABCHCTB, CBOAANIUXCA K PCIICHUIO KBAAPATHBIX
HCPaAaBCHCTB

10 | CroiictBa norapudmoB. Beraucienue norapupmon

11 | [Toctpoenue rpadukoB JorapuPMuUUecKux (QyHKIMM

12 | Pemenne npocTedux jorapu(pMUUEeCKUX ypaBHEHHUH

13 | Pemenwne norapuMUUECKIX ypaBHEHUH, CBOISAIIMXCS K PEIICHUIO KBAAPATHBIX
ypaBHEHUHU

14 | Pemenue npocredmux JorapupMuiecKie HepaBeHCTBA

15 | Pemenue norapudmuyeckre ypaBHeHUH 1 HEPABEHCTB

16 | Pemenwne cuicreM ypaBHEHUH

17 | Pemenne cuctemM HEpaBEHCTB

CamocrosiTesibHas padoTa:

1 | 1/3: Pabora c rpagmkaMu noka3aTenbHON QYHKIIMH

2 | 1/3: Paborta c rpadukamu orapuMudeckoil pyHKIUN
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KonTtpouabsHas pa6ora no teme 8:

1 | PemeHne noka3aTesbHbIX YPAaBHEHUN U HEPABEHCTB

2 | Pemenue norapudMuyeckux ypaBHEHH U HEPABEHCTB

IIpodeccHoHATBbHO-OPHMEHTHPOBAHHOE CO/lepPKaAHMeE: 9
1 | Jlorapudmuyeckas cnmpans B apXUTEKTYpe U CTPOHTENICTBE
Tema 9. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 02 - OK 06,
Crenennas u 1 | Kopens N- crenenu U3 yucia OK 09
oOpaTHas pyHkuMu. | 2 | ApudMETHIECKUI KOPEHD JIP 01 —JIP 08
(14 1) 3 | CpoiicTBa apu()METUIECKOTO KOPHS MP 01 — MP 51
4 | VppauuoHaibHble YypaBHEHMUSI 1P 01 —TIP 37
5 | Pemenus nppanumoHaJbHBIX ypaBHEHUI
6 | MppanuoHanbHble HEPABEHCTBA
7 | Penienue nuppanmoHagbHBIX YpaBHEHUI U HEPABEHCTB
8 | Crenennas GyHKIHS
9 | CrenenHas pyHKIMS ¢ HATypaJbHBIMU [TOKa3aTeJIeM
10 | CpoiicTBa cTeneHHON (HyHKINU
11 | I'paduk crenennoit pyHkuuu
12 | Obparnas GpyHKuus
13 | OGnactp onpenenenus U 061acTh 3HAYCHUI 00paTHOM PyHKUINU
14 | I'padux oOpaTHON QyHKIIUU
IpakTHyeckas padbora; &)
1 | Beruucnenue kopHeii N-oii crenenu
2 | Iloctpoenue rpaduKoB CTETIEHHBIX (DYHKITHIA
3 | Iloctpoenue rpadukoB B3aMMHO-00paTHBIX (PyHKITHIA
4 | PaBHOCWIbHBIC YpaBHEHHUsI M HEPABEHCTBA
5 | Pemenne uppannoHaabHbIX ypaBHEHUN
6 | Pemenne uppannoHaabHBIX HEPABEHCTB
KonTtposabHnas pa6ora no teme 9: 1
1 | Crenennas u o6parnas GyHKIHEM
CamocrosiTejibHas padoTa: 2
1 | Ilnan-koHcHekT: B3anMHo oOpaTHbie QYHKIIMN
2 | Ilnan-koHCHeKT: PaBHOCHIIbHBIE YpaBHEHHS
IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE: 4
1 | Ipumenenne pacueToB B mpodecCHOHATBHEIX 3a1aX
Tema 10. Cojaepixkanue yueOHOIro MaTepuaJa 14 OK 02 - OK 06,
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Tpuronomerpuyeckue

byHkumnm.
36 4.)

1 | [loHsiTHE O TPUTOHOMETPHUH, KaK pa3zaesa MaTeMaTUKU

2 | EnuHMIBI H3MEpUTENBHBIX YITIOB (pajuaH, rpaayc)

3 | EnuanyHas oKpyKHOCTh

4 | CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT'€HC MPOU3BOJIBLHOIO yria

5 | Tabnwuia 3HaYeHUN TPUTOHOMETPUUSCKUX (DYHKITHI

6 | Tabmuma bpamuca

7 | 3HaKW TPUTOHOMETPUICCKUX (HYHKIIUHA

8 | UeTHOCTh, HEYETHOCTD, IEPUOAMYHOCTh (PYHKIIUI

9 | 3aBUCHMOCTb MEX/y TPUTOHOMETPUYECKIUMH (DYHKIHSIMU

10 | ®opmyiibl Ipeobpa3zoBaHKs TPUTOHOMETPUUYECKUX BbIPAXKEHUN
11 | Cunyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHcia

12 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

13 | Cunyc, KOCHHYC, TAHT€HC CYMMBI M pa3HOCTH JIBYX YTJIOB

14 | ®opmynbl npuBeeHUS

15 | ®opmynel 1BOIHOTO yria

16 | ®opmyIIbl TOJIOBUHHOTO yTIIa

17 | IlpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEACHUE
18 | IIpeoOpa3oBaHus MPOU3BEACHHS TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY
19 | T'paduk pyskumu y = sinx u e cBoiicTBa

20 | I'paduk GyHKIMU Y = cOSX U €€ CBOICTBA

21 | I'paduk pyHKIMHU Y = cosx U e€ cBOHCTBa

22 | I'paduk QyHKIMU y = ctgx u e€ CBONCTBA

23 | TpuroHoMeTpu4ecKue ypaBHEHUs

24 | ApkcuHyC 9ncia

25 | PemieHue ypaBHEHUi Sinx = a

26 | APKKOCHHYC YHCIa

27 | PeuieHue ypaBHEeHUil cOSx = a

28 | ApKTaHTeHC Yucna

29 | Peuienue ypaBHeHuil tgx = a

30 | ApKKOTaHTeHC Yncia

31 | Pemenue ypaBHeHU# ctgx = a

32 | Pemenne TpUTOHOMETPUYECKHUX YPaBHEHUH Pa3IMIHBIMU CIIOCOOaMHU

IIpakTnyeckas padora:

10

1

OnpezneneHue pagraHHON MepbI yria 1o rpaycHONH Mepe U Ha000pOT

2

OmnpeneneHye 3Haka TPUTOHOMETPUYECKUX (QYHKIIUHN

OK 09

JIP 01 — JIP 08
MP 01 - MP 51
ITP 01 —IIP 37
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[IpeoOpazoBanue BbIpaXEHUH, COACPIKANUX 3aBUCIMOCTh MEXKTY
TPUTOHOMETPUUECKUMHU QYHKIIUSMHU OJTHOTO M TOTO YK€ apryMeHTa

4 | Ilpeobpa3oBaHue BbIpaXeHHI, copepKaux GOpMyIbl CII0KEHUS

5 | IlpeobpazoBanue BeIpakeHUH, coepkamux (HopMysisl IPUBEACHUS

6 | [IpeobpazoBanue BeIpaxkeHUI, colepKaluux (GOpPMYIIbI IBOWHOTO yria

7 | IIpeobpazoBaHue BRIpAKCHHIA, COIEPIKANTIX (DOPMYIIBI IIOJIOBUHHOTO apryMEHTa

8 | IIpeobpazoBanue CyMMBI U Pa3HOCTH TPUTOHOMETPUUECKUX (YHKIIH B
PON3BEACHUE

9 | IIpeobpazoBanue NpoOU3BEICHUSI TPUTOHOMETPUYECKUX (DYHKIIUN B CYMMY

10 | YnopouieHne TpUroHOMETPUIECKUX BBIPAKECHUN

11 | Jloka3aTeabCTBO TPUTOHOMETPUUECKHUX TOXKJIECTB

12 | Iloctpoenue rpagKoB TPUTOHOMETPUUECKUX (DYHKIUH

13 | Beruucnenne apkcuHyca uncia. PerieHre ypaBHeHHi Sinx = a

14 | Beuucnenue apkkocuHyca yncia. PenieHne ypaBHeHUi cosx = a

15 | Beiuucienue apkTaHrenca yucia. Pemenne ypaBHeHnil tgx = a

16 | Beiuncienue apkkoTaHreHca 4ucia. Pemenne ypaBHeHU# ctgx = a

17 | Pelienne TpUroHOMETpUUECKUX YpaBHEHUN

18 | Pemenne TpUroHOMEeTpUUECKUX HEPABEHCTB

KonTtpoabnas pa6ora no teme 10: 2
1 | CpoiicTBa 1 rpadiKu TPUTOHOMETPUYECKUX QYHKITUH
2 | Pemenne TpUroHOMETPUIECKUX YPABHEHUH
CamocrositesbHas padora: 4
1 | W/3: TlpeoOpa3oBaHusl BBIPAXKCHHI, COACPIKAIIMX 3aBUCHMOCTb MEXIY CHHYCOM,
KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U TOTO XK€ yriia
2 | U/3: Perienne 3a1a4 Ha 0KAa3aTelIbCTBO TPHIOHOMETPHUYCCKUX TOXKICCTB
3 | Tabmuna: Tpuronomerpudeckue Gynkiun. I'paduk, cBoiicTa
4 | 11/3: PenieHre TPUTOHOMETPHUYECCKUX YPaBHEHHUI
ITpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIEPIKAHUE: 10
1 | OmucaHue MPOU3BOICTBEHHBIX MPOIIECCOB € TIOMOIIBIO rpadukoB GyHKIHiT (pacyer
Harpy3o0K Ha 00BbEKTe)
Tema 11. Copep:xaHue yueOHOI0 MaTepUaIa 10 OK 02 - OK 06,
Hauaua 1 | INousATHE Tpeiena mocae10BaTeIbHOCTH OK 09
maremMaru4eckoro | 2 | CymniecTBoBaHHe Mpe/ea MOHOTOHHON OrpaHMYeHHOM MOCIIeI0BATEIbHOCTH JIP 01 —JIP 08
aHaJm3a. 3 | JliuHa OKPYXKHOCTH M IJIONIA/L KPYTa, TPEIENbl OCIIEI0BATENLHOCTEN MP 01 —MP 51
(23 4.) 4 | BecKOHEYHO yOBIBAIONIAS TEOMETPUUECKAs MPOTPECCHUS M € CyMMa IIP 01 —IIP 37
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5 | IlpousBogHast pyHKIMS U €€ GU3MUECKUI CMBICI

6 | Tabuuua npou3BOAHBIX IIEMEHTAPHBIX QYHKINN

7 | IlpaBuna nuddepeHmpoBanms

8 | HaxoxxaeHue npou3BOJHBIX

9 | IlpousBoaHbIe 00paTHON (QYHKIIMH W KOMITO3HMIIMK TaHHOW (DYHKIIMH U JTUHEHHOMN
10 | ITpou3BOHBIE CYMMBI, Pa3HOCTH, TPOU3BEACHNUS, YACTHOTO

11 | T'eomeTpuuecKuii CMBICT TPOU3BOIHOM

12 | YpaBHeHue KacaTeabHOM K TpaduKy QyHKIUN

13 | MoHOTOHHOCTB (PYHKIUH

14 | CranmoHapHbIe TOUYKH

15 | DkcTpemyMbl QyHKIHIA

16 | Cxema uccnenoBanus QyHKIUN

17 | IlpumeHeHnue NPON3BOAHOM K MOCTPOCHHIO rpahuKoB GYyHKINU

18 | HaubGonpiiee u HaMeHblee 3HaUeHne (YHKIUN Ha OTPE3Ke

19 | IlepBoobOpa3Has

20 | Tabnmua mepBooOpa3HBIX

21 | ®opmyna Herotona — JleiiOnuna

22 | IlpaBuiia HaXOKICHUS IEPBOOOPAZHBIX

23 | Pemenue 3a1a4 Ha HaXOXKJICHUE ITEPBOOOPA3HBIX

24 | KpuBonuHeiHast Tpanenus

25 | TlonsiTie 00 onpeneeHHOM HHTEerpasie Kak IUIOIMAAKH KPUBOJIMHEHHON Tpaneiu
26 | [1nomaap KpUBOIMHEWHOMN Tpaneuu

27 | Pemenue 3a/1a4 Ha BRIYHCIICHUE TUIOMIAIN KPUBOJIMHEHHOHN Tparnerun

28 | HaxoxaeHne cKopocTH AJs mpoliecca, 3aJjaHHoro popmysnon i rpadukoM
29 | Ilpumepsl MpUMEHEHHsI HHTeTpaja B (PU3HKe U TEOMETPUHU

30 | Bropast mpousBoaHas ¥ €€ GU3NUECKUN CMbICIT

IIpakTnyeckas padora:

1 | HaxoxxJieHue npon3BOAHbBIX CTENEHHON (QYHKIIUU

2 | Ilpumenenue npasui aupdepeHnpoBaHms

3 | Beruncienne npou3BOTHBIX

4 | IlpuMeHeHne reOMeTPUYECKOro CMbICIa MPOU3BOAHOM K HAITMCAHUIO YPaBHEHUS
KacaTeJbHOM K rpaduKy 3ajaHHON QYHKIIUU

5 | IlpumeHenune npou3BOAHOM K ONpPEAETICHUIO BO3pACTaHHs U YOBIBAaHUS (PYHKIIUU

6 | [IpumeHeHne MPOU3BOAHON K ONPEACTICHHIO YKCTPEMYMOB (QYHKIIUU

7 | IlpumeHeHre NpOn3BOJHON K MOCTPOCHUIO TPaPUKOB (PYHKIIHIMA
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Omnpenenenre HaMOOIBIIETO U HANMEHBIIIETO 3HAYCHUH (PYHKIIMH C TIOMOIIIBIO
MIPOU3BOAHOM

9 | Beiuucienue nepBooOpa3HoOi O ONPEIENICHUIO.

10 | IlpumMeHeHre TpaBUII HAXOKJCHUS IEPBOOOPA3HBIX

11 | Berunciienue nepBooOpasHbIX

12 | Beruncnenue HHTErpaioB

13 | Boluncnenue miomaay KpUBOJMHEHHON Tpaneuuy Ipyu MOMOIIY UHTerpaja

KonTtpouabnas pa6ora no teme 11:

1

IIpuMeHeHne MpOU3BOAHON

2

[TpumeHneHue unTerpaia

CamocrosiTesibHas padoTa:

1 | TaGnuua: IlpaBuna u GopmMyiibl HaX0XKJICHHUS TPOU3BOIHBIX

2 | CocraButh anroput™m: Cxema HMCCIEIOBAaHHS U IMOCTPOSHHS TpaduKOB (HYHKIHH C
HOMOIIBIO TPOU3BOTHON

3 | CocraBurp anroput™m: HaxoxaeHune HauOONBIIET0 W HAUMEHBIIETO 3HAYCHUIA
(YHKLMU IPU TOMOIIM IPOU3BOIHON

4 | Ilpesentanus: [IpumeHeHne npor3BoIHON B (pU3HKE U CIIELl. IPEeaMETaX

5 | Tabnuma: IMpaBuna u GopMyIIbl HAXOXKICHUS TIEPBOOOPA3ZHBIX

6 | [Ipesenranus: [Ipumenenune unTerpaia B (pU3KMKe, TEOMETPUH U CIIELl. ITpeIMeTax

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB COICPKAHUEC:

1 | ®usnyeckuii cMbICT TPOU3BOIHON B MPO(PECCHOHAIBHBIX 33/1a4aX TEXHOJIOTHYECKOTO
npoduns
2 | IlpumeHeHus uHTErpaa B 3a/1a4ax npodecCHoHaIbHOM HapaBIeHHOCTH

TEXHOJIOTHYECKOTO MpOoduIs

Tema 12.
DJ1eMeHThI
KOMOHWHATOPHKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEH
9 u)

Coaep:xxaHue y4eOHOro MaTepuaJia

1

Tabauunoe u rpa(bnqecxoe IMPEACTABJICHNUEC JaHHBIX

2

YwucaoBwie XAPAKTCPUCTHUKU PAOOB JAHHBIX

3

HOO‘ICpCI[HLIfI n O)IHOBpGMCHHBIﬁ BBI60p HCCKOJIBKHX 3JICMCHTOB N3 KOHCYHOI'O
MHOXXECTBA

(I)OpMYJ'ILI qurcia NepeCTaHOBOK, CO‘-ICT&HPIIZ, pa3MemeHHﬁ

Pemenrne kKOMOMHATOPHBIX 33729

®dopmyna 6unoma HproToHa

CaolicTBa OMHOMUANBHBIX KOA((OUIIHEHTOB

Tpeyronpnuk Ilackans

OV O~

SJICMCHTapHLIC U CIIOKHBIC COOBITHS

OK 02 - OK 06,
OK 09

JIP 01 —JIP 08

MP 01 - MP 51

ITP 01 —IIP 37
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10

PaccmoTpenue ciaydaeB U BEpOSITHOCTb CyMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTD
IPOTUBONOJIOKHBIX COOBITHI, BEPOSTHOCTh IPOTUBOIIOJIOKHOTO COOBITHUS

11 | ITousTHe 0 HE3aBUCUMOCTHU COOBITUI
12 | BeposTHOCTB M CTAaTUCTUYECKAsI YACTOTA HACTYIUICHUS COOBITHS
13 | Pemenue npakTHYECKUX 3aJ1a4 ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB

IIpakTnyeckas padora:

1 | TaGimuHoe u rpaduUecKoe MPEACTABICHHUE TAHHBIX

2 | Pemenue 3a1ay Ha npuMeHeHHE (OPMYIT BEIUMCIICHUS YUCIIA TIEPECTaHOBOK,
COYETaHUM U pa3MEILICHUI

3 | Pemenne 3agau Ha npuMeHerne ¢popmyssl OnHoma HeroToHa

4 | Pemenne KOMOMHATOPHBIX 33724

5 | Pemenue 3aau Ha onpezeneHue BEpOSTHOCTH HACTYIUICHUS COOBITHS

KonTtposabnas pa6ora no teme 12:

1 ‘ DeMEHTEI KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U TCOPUU BepOﬂTHOCTCﬁ

Tema 13.
IToBTOpEHue nepen

IK3aMEHaAaMu
(20 4.)

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus ypaBHeHUN 1 HEPaBEHCTB

Pemienue ypaBHeHHi

Pemienne HepaBeHCTB

Pewenue cucrem ypaBHEeHUM

HOBTOpeHI/Ie 9JICMCHTOB MaT€MaTU4YCCKOI'O aHaJInu3a

HOBTOpCHI/IC TCOMECTPHUICCKOro MaTcpualia

N[OOI IWIN|F-

Pemenne 3a1a4d no BceMy Kypcy MaTEMaTUKHU

IIpakTnyeckas padora:

Brruncnenue nnomaaei u 00BEMOB MHOI'OI'PAHHUKOB

Boruncnenue miomazeit 1 00beMoB GUIyp BpalleHUsI

Pelenue TMHENHBIX YPaBHEHUN U HEPABEHCTB

Pemienne kBagpaTHBIX ypaBHEHUIN U HEPABEHCTB

Penienne nmoka3aTeabHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Pemienne nppanimoHaIbHBIX YpaBHEHUN

Pemenne norapudmuyueckux ypaBHEHHI U HEPABEHCTB

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH

OO |NO U WIN| -

Pemenne TpUroHOMETpUYECKUX YPAaBHEHUI M HEPABEHCTB

=
o

Pemenue 3a1a4 Ha Mccae10BaHKUE U TOCTPOEHHE rpauKOB (PYHKIUI IPH TOMOIIN
ITPOM3BOJTHOM

[
[

Pemienune 3ama4 Ha BEIYMCIICHHE ILIOIIAEH (I)I/Il“yp IIpU NMMOMOIIN UHTErpajia

OK 02 - OK 06,
OK 09

JIP 01 —JIP 08

MP 01 — MP 51

IP 01 —I1P 37
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KonTtpoJuabsHnas pa6ora no teme 13: 1
1 | HUrorosas pa6ora o kypcy MaTemMaTHKH
IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJIePKAHUE: 11
1 | [lpumeHeHHe pacyeToB B MPOPECCHOHATIBHBIX 3a/1aX (HAX0KICHUE HEM3BECTHOM
BEJIMYHMHBI B 33]1a4aX TEXHOJIOTUYECKOTO MPOduIIs)
Bcero yacoB (MakcuMaJibHas yueOHasi HATPY3Ka) 280
W3 Hux o6si3aTeIbHAS Ay IHTOPHAS Y4eOHAast HArpy3Ka (Bcero) 280
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOU JUCIUILINHBI

3.1.Tpe6oBanusi K MHHHUMAJIBLHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus mnporpaMMmbl JAMCHMIUIMHBL TpeOyeT Hamu4us Y4eOHOro
KaOWHeTa MaTeMaTHUKH.

O0opynoBanue y4eO0HOro KaOuHeTa:

|. UndopMannoHHO-KOMMYHHMKATUBHbIE CPeICTBA

1. MynbTUMEIUHBIE  OPOrpaMMbl  OOy4YarOIIME  MPOrpaMMbl U
AJIEKTPOHHBIE YYEOHBIE W3/IaHUSI 10 OCHOBHBIM pa3/ieiaM Kypca MaTeMaTUKU
2. OnexTpoHHas 0a3a JaHHBIX JJIs CO3JAAHMS TEMATHYECKUX U UTOTOBBIX

pPa3HO YPOBHEBBIX TPEHUPOBOYHBIX U IPOBEPOYHBIX MATEPHAIIOB JUIsl OpraHU3alnn
(pOHTANBHON Y MHIUBUAYaIbHOU paOOTHI.

3. NHcTpyMeHTalIbHAS CpeAa 0 MaTEMATHUKE

Il. DxpanHo-3BykoBble mnOCOOMA (MOryT ObITH B UM(PPOBOM U
KOMIILIOTEPHOM BH/I€)

BuneodunbMbl 1o uCTOpUM pa3BUTHUS MATEMaTUKHU, MAaTEMaTHUYECKUX UICH
Y METOJIOB

I11. Texnnueckue cpeacTa 00yueHust

1. MynbTUMEIUAHBINA KOMIIBIOTED

2. MynbTuMenna mpoeKTop

3. CpencrBa TeIEKOMMYHUKAITAH

4. InanipoexTop wiu rpado NpoeKTop

V. YueOHO-TpakTHYECKOE U YUeOHO-1a00paTOPHOE 000PYI0BAHUE

1. AynutopHas J0ocKa C MAarHATHOM TIOBEPXHOCTbIO W HabOpom
MPUCTIOCOOJICHUI 7151 KpETUIEHHSI TaOIUIY

2. Jlocka MarHuTHasi ¢ KOOPJAMHATHON CETKOMN

3. KoMIIeKT MHCTPYMEHTOB KJIACCHBIX: JIMHEWKA, TPAHCHIOPTUD, YTOJIbHUK
(30°, 60°%), yronbuuk (45°, 45%), mupkyns

4. KoMIUIEKT CTepeOMETPUUECKUX TeT (JIEMOHCTPAIIIOHHBIN)

5. KommiekT crepeomeTpuueckux Tei (pa31aTOuHbIiN)

3.2. HudopmanmoHHoe  obecneveHue o0yuyenusi.  IlepedeHsb
PEeKOMeHAyeMbIX Yy4eOHbIX M3aaHui, UHTepHeT-pecypcoB, A0MOJHUTEILHOM
JMTEPaTyphl

st mpenogaBareJiei

Y4yeOHbIe U3IAHUSA:

1. [II.LA Amumos, IO.M. Komarun, M.B.TkaueBa u ap. Maremaruka:
anredpa ¥ Havalla MAaTeMaTHYECKOTO aHain3a, reoMeTpus. Anrebpa W Hadana
ananm3a 10-11 (6a3o0Bsiit ypoens) — M.: IIpocsemenue, 2020. — 463c.

2. JI.C. Aranacsn, B.®.byry3oB, C.b.Kagomuer u ap. Maremaruka:
anreOpa W Hayala MaTeMaTHYecKoro aHamms3a, reomerpus. ['eomerpus 10-11
(6azoBbIii 1 ipodrutbHBIN ypoBHU) — M.: [IpocBemenue, 2021. — 326c¢.
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3. M.U. bammakoB MatemaTtuka: anreOpa ¥ Havyajia MaTEMaTHIECKOTO
aHanu3a, reOMEeTpUs. YUeOHUK i yupexaeHuil Had. u cpef. [Ipod. odpazoBanus
— M.: Axamemms, 2020. — 256c.A.H. Kommoropor, A.M. AbGpamos, [O.JIL.
JynauneiH 1 ap. Anredpa U Hadaya MareMmatudeckoro anaiauza 10-11 (6a3oBbrif
ypoBeHb) — M.: IIpocBemienue, 2021. — 384c.

4. FO.M. Konsarun, M.B. TkaueBa, H.E. ®enopora, M.U. 1llaGynun
AnreOpa u Havana aHanuza. 10 knacc: yuel. mnso61ieo0pa3oBaT. YUpeKISHUM:
6a30BbIi 1 podu. ypoBan — M.: IIpocBemenue, 2020. — 336¢.

S. FO.M. Komarun, M.B. TkaueBa, H.E. ®enopoa, M.!. IllaOynun
Anrebpa u Hayana aHanuza. 11 kiacc: yude0. qisio0mieo0pa3oBar. yupeKaeHUN:
6a30BbIi 1 podui. ypoBar — M.: IIpocBemenue, 2021. — 348c.

HNuTepHer-pecypcsl

1. www.iprbookshop.ru (31ekTpoHHO-0MOIMOTEYHAs CUCTEMA).

2. www.school-collection.edu.ru  (EmuHast ~ kosutekiuss — mudpoOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

3. www.festival.1september.ru  (dectuBanp mnemaroruyeckux — ujeu
«OTKpPBITBIN YPOK»).

4, www.base.garant.ru («CAPAHT» — wuH(pOpMalimoHHO-TIPaBOBOM
nopran).

S. www.consultant.ru  («Koncynerant Ilmoc» - uHPOpManunoHHO-
IPaBOBOM MOPTAI).

6. www.openclass.ru (OTKpBITBIA KJIacC: CETEBbIE 00pa30BaTEIIbHbBIC
cooO1IecTBa).

7. www.fcior.edu.ru  (PexepasibHbli  LEHTP  HMHPOPMALKMOHHO-
oOpazoBaTenbHbIX pecypcoB — DIUOP).

8. www.megabook. ru (Merasamuknonenuss Kupumna u Medonus,

pasnen «Hayka / Marematuka. Kubepnetukay).
s o0yuarommxcst

Y4eOHble U31aHNUA:

1. III.A Amumos, FO.M. Konsrun, M.B.TkaueBa u np. Maremaruka:
anredpa ¥ Hayalla MaTeMaTUYECKOro aHaiau3a, reomerpusd. AnrebOpa M Haudana
ananusa 10-11 (6a3oBsbrit ypoBens) — M.: IIpocsemienne, 2020. — 463c.

2. JI.C. Aranacsn, B.®.byry3oB, C.b.Kagomues u ap. Maremaruka:
anrebpa ¥ Hayajlla MaTeMaTHYecKoro aHanusza, reomerpusa. ['eomerpus 10-11
(6azoBbIii 1 mpoduuibHBIN ypoBHU) — M.: [IpocBenienue, 2021. — 326¢.

HNuTepHeT-pecypcebl:

1. www.school-collection.edu.ru  (EmuHast  kosekiust — mU(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
2. www.festival.1september.ru  (PecTuBanp IEIarorHuyecKUx  HJICH

«OTKpPBITBIN YPOK»).
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1.  www.iprbookshop.ru (QnekTpoHHO-OHOIMOTEYHAS CHCTEMA).

2. www.base.garant.ru  («I’APAHT» — wuHdOpMaliMoOHHO-TIPaBOBOM
ropTan).

3. www.consultant.ru  («Koncynprant Ilmroc» - uHDOpMaIMOHHO-
MIPaBOBOM MOPTaN).

4, www.openclass.ru (OTKpbITBII KJIacc: ceTeBble 00pa3oBaTelIbHbIC
COOOIIECTBA).

5. www.fcior.edu.ru (DenepanbHblii  TEHTp  WHGOPMAIMOHHO-
00pa3oBaTebHBIX PECYPCOB).

6. www.dic.academic.ru (Axagemuk. CjoBapu ¥ SHIIUKIIONCINH ).

7. www.booksgid.com (Books Gid. DnekTponHas OnbimoTexa).

8.  www.globalteka.ru (I'moGateka. I'moGanpHas OMOMMOTEKA HAYYHBIX
PECYpPCOB).

9.  www.window.edu.ru (ExuHoe OKHO J0cTyma K 00pa30BaTelIbHBIM
pecypcam).

10.  www.st-books.ru (Jlydrmast yueOHas aureparypa).

11. www.school.edu.ru  (Poccuiickuii ~ 0Opa3oBaTeIbHBI  TMOPTAIL.
JIOCTYITHOCTD, KauecTBO, 3 HEKTUBHOCTD).

12.  www.ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).

13.  www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl HTepHETA
- ®usuka).

14.  www.school-collection.edu.ru  (Emunas  xoiuiekius — 1UGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

15.  www.college.ru (IToaroroska k EI'D9).

16.  www.kvant.mccme.ru (Hay4yHO-TIOMYJIAPHBIN (usukKo-
MaTeMaTu4YecKuil )kypHai «KBaHT»).

17.  www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAyUHBIH  KypHAI
1t MmoJioniexku «I1yTh B Hayke»).
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http://www.yos.ru/natural-sciences/html

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOUN

JUCHUILIAHBI

KoHTposib © oOneHKa pe3yabTaTOB OCBOEHHUS 0011e00pa3oBaTebHON
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha ¢GopMHUpOBaHUE OOUIMX KOMIIETEHLIMA MO pasliejaM M TeMaM CoJepKaHUs

y4eOHOro Marepuaia.

Pe3yabTaTsl ®opMbI M METOIbI KOHTPOJISL H
Paznen/Tema
00y4eHust OLIEHKHU Pe3yJIbTaTOB 00y4eHMsl

Tema 1. IloBropenue OK 02 - OK 06, | TectupoBanue
TJIAHUMETPUYECKOT0 MaTepuara. OK 09 VYcrHblii onpoc
Tema 2. [lapannenbHOCTh NPSIMBIX U JIP 01 —JIP 08 | MaremaTuuecKUi JUKTAHT
MIJIOCKOCTEH. MP 01 - MP 51 | UunuBunyanbHas
Tewma 3. Ilepnenaukynsaprocts npsambix | [P 01 —TIP 37 | camocrosiTenbHas pabora

U IJIOCKOCTEM.

Tema 4. MHOTOrpaHHUKH.

Tewma 5. KoopauHaTsl 1 BEKTOpHI B
IPOCTPAHCTBE.

Tewma 6. Tena BpaiieHus.

Tewma 7. [loBTOpeHHE aIreOpandecKoro
MaTepuaa.

Tema 8. Iloka3zarenpHas u
norapudmuueckas QyHKINU.

Tema 9. Crenennast u oopaTHast
byHKIHH.

Tema 10. Tpuronomerpuueckue
byHKIHH.

Tema 11. Hayana maTemMaThu4ecKoro
aHaJin3a.

Tema 12. DnemeHTHl KOMOMHATOPUKH,
CTaTHUCTUKH U TEOPUU BEPOSTHOCTEN

Tewma 13. TToBTOpEeHUE nepes
HK3aMEHaMHU

[IpencraBneHne pe3ynbTaToB
NPAaKTUYECKUX paboT

3amuTa TBOpYECKHUX padoT
3amuTa WHANBUIYaTbHBIX
IPOEKTOB

KonrponsHas pabora
Brimonnenue sK3aMeHaIMOHHBIX
3a1aHUI
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5. IBSBMEHEHUA U JOITOJHEHUSA, BHECEHHBIE B ITPOI'PAMMY

YUYEBHOM JUCIHUITIIUHBI

Ne HU3MCECHCHMNA, JaTa BHCCCHHUA NU3MCHCHU, Ne CTpaHUIlbl C ©BMCHCHHUEM

BbIJIO

CTAJIO

IToanuce JIMa, BHECIICTO U3MCHCHU A
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