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1 TACHOPT PABOYEN ITPOT'PAMMBI YYEFEHOI'O IIPEJIMETA

1.1 O6aacTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHOTO TpenMeTa SBISETCA YacThlO IMPOTPAMMBI
cpenHero (mosiHoro) ob6mero ob6paszoBanus no crnenuanbHoctu CIIO 23.02.08
CTpoUTENbCTBO KENE3HBIX JOPOT, MyTh U IyTEBOE XO35HCTBO.

[Ipu peanmzanuu pabodeid MPOrpaMMbl MOTYT HCIIOIB30BATHCS PA3IUIHBIC
oOpa3oBaTeibHbIE TEXHOJOTHUH, B TOM YHKCJE JAUCTAHIIMOHHBIE OOpa30BaTelIbHbIC
TEXHOJIOTUH, AJIEKTPOHHOE 00yUYEHUE.

PabGouass mporpamma y4eOHOTro MpeaMeTa MOXKET ObITh HCIIOJb30BaHa B
poecCUOHANLHOM MOATOTOBKE, MEPENOATOTOBKE U MOBBINICHUU KBaTU(UKAIUH
pabouux no npodeccusim:

14668 MoHTep nyTu;
18041 Curnanucr;
15572 Omnepatop neheKTOCKOITHON TETEHKKH.

1.2 Mecto yueonoro npeamera B ctpykrype OIIOII-TIIIICC3:

B yuebnpix turanax OIIOII-TITIICC3 yueOHBIA mpeaMeT BXOJIUT B COCTaB
o0MX y4YeOHbIX MPEAMETOB, (POPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero oopazoBanus, s cnenuanbHocteir CI10. C
y4€ToM npoduiss OCBaMBAEMOM CHNELHMATBHOCTH JIAHHBIM Y4eOHBIH MpeaMeT

peanusyercs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOI0 IpeaAMeTa:
1.3.1 lenp yueOHOTrO MpeaMeTa: coJepKaHrue MporpaMMbl 001Ie00pa3oBaTEIIHLHOM
TUCHMIUIMHBL «MaTeMaTuka» HampaBiIeHO Ha JOCTIKEHUE pe3yJIbTaTOB €€
u3yyeHuss B cootBerctBUM C TpeboBaHusiMu DOI'OC COO c¢ yuerom
npodeccruoHanbHol HanpaineHHocTH OI'OC CIIO.
Conepkanue MporpaMMbl HaMPaBJICHO HA PEIICHUE CIICTYIOMNX 3a/1a4:
- ¢dopMHpOBaATH MPEACTABICHUS O MATEMATHUKE KaK YHUBEPCATLHOM SI3BIKE

HayKH, CPEJCTBE MOJICIUPOBAHMS SBICHUH M IIPOIIECCOB, 00 HISAX H



METOJIaX MAaTEMATHUKU;

— pa3BHUBaTh JIOTUYECKOE MBIILIEHUE, MPOCTPAHCTBEHHOE BOOOpaKEHUE,
QITOPUTMHUYECKYIO KYJIbTYPY, KPUTUYHOCTH MBIIUJICHUS Ha YPOBHE,
HeoOXoauMoM i Oyayuieil mpodeccrnoHalbHOM e TeNbHOCTH, a
TaK)Ke MOCJIEAYIONIEr0 00yUeHUs;

— o0ecreyuTh OCBOGHHME MATeMaTHYeCKMX 3HaHMW W yMEHUH,
HEOOXOMMBIX B TIOBCETHEBHOM JKU3HU;

- cdopMHpoBaTh TOHMMAHUE 3HAYMMOCTH MAaTEMATUKHU JUIsI HAy4HO-
TEXHUYECKOT0 Mporpecca, OTHOUIEHHME K MaTeMaTHKEe KaK K YacTd
00LIEYeI0BEYECKON KYIbTYPhl YEPE3 3HAKOMCTBO C UCTOPHUEHN pa3BUTHS

MaTCMAaTHUKU, 3BOJIIOHHCﬁ MAaTCMAaTHYCCKHUX H,Z[ef/’l.

1.3.2 B pe3ynbTaTte 0OCBOEHUS y4eOHOTO IIPeIMETa 00YUYaIOIIUNCS JOJIKEH

yMeTh:

MPUMEHATh METOAbl JOKA3aTENbCTB W QJITOPUTMOB PEIICHUSA, TPOBOIUTH
JIOKA3aTEJIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

pelIaTh pauyoOHAIBHBIE U UPPALMOHAIIBHBIE, MMOKA3aTEIIbHBIE, CTEIICHHBIE,
JorapupMUUEcKre, TPUTOHOMETPHUECKHE YpaBHEHHS W HEPABEHCTBA, HX
CHUCTEMBI;

MCMOJIb30BaTh TOTOBBIE KOMITBIOTEPHBIE MPOrpaMMbl, B TOM YHCIE JJIs
MOUCKA ITyTH PEIICHUS U WUTIOCTPALIMU PEIIEHNUS] YPABHCHUN U HEPABCHCTB;
XapakTepu3oBaTh MOBeACHUE (PYHKIMMA, MCIOJB30BAHUE TOJYYEHHBIX
3HAHUM JJIs1 OMMCAHUS U aHAJIU3a PEaIbHbIX 3aBUCUMOCTEN;

COCTaBJISITh BEPOSITHOCTHBIE MOJICJIM MO YCJIOBUIO 33/J1a4d M BBIYHCIICHUIO
BEPOSTHOCTU HACTYIUICHUSI COOBITUM, B TOM YHCJI€ C MPUMEHEHUEM (HopMYyIT
KOMOMHATOPHUKH M OCHOBHBIX TEOPEM TCOPHUHU BEPOSITHOCTEH; MCCIeI0BaHUS
CIIyYallHBIX BEJIMYMH 10 UX PACTPEIACTICHHUIO.

HaxXOJUTh U OIIEHUBATh BEPOSITHOCTH HACTYILICHUSI COOBITUM B IPOCTEHIIINX
MPAKTUYECKUX CUTYalUsIX W OCHOBHBIE XAapaKTEPUCTUKHU CIIyYaHBIX

BCJIMYMH;



AO0Ka3bIBaTb TCOPCMBI M HAXOAWUTb HCCTAHAAPTHLIC CHOCOGH peIICHUA
3a/1a4;

MOACIIUPOBATE PCAJIbHBIC CUTYAlIUMH, HCCICOOBATb ITOCTPOCHHBLIC MOJCIIH,
VMHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTaT;

PaCIIO3HaBATh HA YCPTCIKAX, MOACIIAX U B PCAJIbHOM MHUPC I'COMCTPHYICCKUC
uryper;

MPUMEHSTh M3yYCHHBIE CBOWCTBA T€OMETPUYECKUX (UTYp W GOpMYT IS

PCIICHUA TCOMCTPHUYCCKUX 3a1a9 U 3a1a4 C IIPAKTHUYICCKHUM COACPIKAHUCM,

3HATDb:

CTaHJApPTHBIE MPHUEMBbI PEIICHUS] PALUOHAIBHBIX W HUPpPAMOHATBHBIX,
MOKA3aTeNIbHbIX, CTEMEHHBIX, JIOTapUPMUUYECKUX, TPUTOHOMETPUUECKUX
ypaBHEHUI U HEPABEHCTB, UX CUCTEM;

OCHOBHBIE TTOHATUSA MATEMATUYECKOT0 aHAIM3a U UX CBOMCTBA;

OCHOBHBIE UJICH U METOAbl MATEMATUYECKOTO aHAIU3A,

OCHOBHBIE TOHSTHS O IUJIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
burypax, UX OCHOBHbIE CBONCTBA;

O Tmpoleccax ¢ SBICHUSIX, HMMEIOIMIUX BEPOSTHOCTHBIM XapakTep, O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHpEe, 00 OCHOBHBIX

MOHATHSX BJIEMEHTAPHOU TEOPUU BEPOATHOCTEM;

1.3.3 [Inanupyemblie pe3ysibTaTbl OCBOCHUS YUYEOHOIO MpeAMETa:

IInanupyemsie pe3yjabTaThbl 00y4eHH

O0mme KoMneTeHUMU
Oo0mme JucuMnjiuHapHble
OK 01 Bei6bupats - TOTOBHOCTb K  TpPYIY,- BJIAJETh METOJAMH JOKa3aTebCTB,
CIOCOOBI pelIeHUs 0CO3HaHME LEHHOCTUJITOPUTMAMH peIleHHs 3aJa4u; YMEHHE
Bajaqy MacTepcTBa, TPyI0t00ue; (hopmynupoBaTh OTIpeIeTICHUS,
npodecCUOHAbHOM - TOTOBHOCTh K  aKTUBHOW@AKCHOMBI M TEOPEMBI, NMPUMEHATh HUX,
eI TeTbHOCTH e TeIbHOCTH TEXHOJIOTHYECKOMIPOBOANUTD JIOKA3ATENBHBIE PACCY K ACHUS
MPUMEHUTETHHO K 1 COLIMAIBbHOM HaNpaBJIEHHOCTH,[B X0/1€ PELICHHUs 3a/ay;
Pa3TNIHBIM CIIOCOOHOCTh ~ WHHIIMUPOBATh,- yMETh ONEPUPOBATH MOHATHUSIMHU:
KOHTEKCTaM [UIaHUPOBATh M CAMOCTOSITENIHOICTENIEHb  YHCTa, JiorapudM dYHcia;
BBITTOJTHATH TAKYIO ICSITEILHOCTh;[yMEHUE  BBIMIOJHATH  BBIYUCIICHHE
- HHTEpEC K Pa3InYHbIM chepaMBHaYeHUI U npeoOpa3oBaHus]
MPO(ECCHOHATBHOM NIESITETPHOCTH, [BEIPQXKEHUH €O CTETECHSAMH |
OBinageHne  yHUBEpCAIbHBIMUPIOrapr(pMaMu, MpeoOpasoBaHus APOOHO-

y'—Ie6HI)IMI/I TMO3HABATCIIbHBIMU[PAIIMOHAJIBHBIX BBIpa)KeHI/II\/II;
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IMENCTBUSIMU:

) 0a30BBIC JIOTHUCCKUC JICHCTBHS:
- CAMOCTOSITEITFHO (hOPMYITUPOBATH
1 aKTyalM3upOBaTh MPOOIEMY,
[paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATH CYIICCTBCHHBIN]
[PU3HAK WJIA OCHOBAaHUS JIs
CpaBHEHUS, KJIACCU(PHUKAIMH H
0000I1IeHN;

3a/1aBaTh napameTpbl u
KPUTEPHUU UX TOCTHIKEHUS;

- BBISBJISITh 3aKOHOMEPHOCTH H
[IPOTUBOPCUHS B
[pacCMaTPUBAEMBbIX SIBICHUSX;
BHOCUTh  KOPPEKTHUBHI B
e TeILHOCTD, OIICHUBATH)
COOTBETCTBHUE PE3yIbTAaTOB
LICIISIM, OIICHUBATh  PHCKH
[TOCJIC/ICTBHI JIeITEILHOCTH;

- Pa3BHBATL KPCATIBHOS MBITILICHUE]
Py PEIICHUM  KU3HCHHBIX|
poOemM

0) 0a30BBIC HCCIICIOBATEIHCKUE
I1eCTBUS:

- BJIaJICTh HaBBIKAMHU Yy4eOHO-
MCCIIETIOBATENIECKOM M ITPOEKTHOM|
e TeTbHOCTH, HaBBIKaAMHU;
paszpenieHus: mpoosem;
BBISIBIIATH MPUYUHHO-
CJICICTBCHHBIC CBSI3U u
AKTYaJIU3UPOBAThH 3ajauy,
BBIJIBUTATh TUTIOTE3Y ee
peIlIeHNs], HAXOIUTh apTyMEHTHI
1T TOKa3aTeIbCTBA  CBOMX
YTBEPKICHHIA, 3aJ1aBaTh,
MapaMeTpsl KpUTEpUH
peIIeHus;

- aHAJIM3UPOBATH IMOJIyYCHHBIC B
X0JIe pelieHus 3a/1a41
[PE3yIIbTATHI, KPUTHYECKH
OIICHUBATh HX JIOCTOBEPHOCTH,
[POTHO3MPOBATh W3MCHCHUE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPCHOCUTH 3HAHUS B
TMO3HABATENILHYIO U TIPAKTHUYECKYTO,
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETh MHTETPHPOBATH 3HAHMUS]

u

- OINPCASILATh HEJIN ACATCIIBHOCTU,|-

OMEepUpOBaTh  TIOHSTUSIMUL
[pALOHATTBHBIE,  MPPALMOHATHHBIS,  TIOKA3a
TeNIbHBIC,  CTCTICHHBIE,  JIoraprdmideckue,
TPUTOHOMETPUYECKHE YypPaBHCHUS U
HEPaBEHCTBA, X CUCTEMBI;

YMETh ONEPUPOBATH TOHITHSIMH:
(dbyHKIMSA, HenmpepbiBHAsS — (DYHKIHUA,
[POU3BOTHAS, nepBooOpasHas,
oTpeieNICHHbINA HHTETpall;

YMETh HAXOAWTh TPOU3BOIHBIC
DIEMEHTApPHBIX (YHKIUH, HCHOJIb3YS]
CIpaBOYHBIC MaTepHAaJIbl, UCCIEI0BATh
B MpOCTEHIINUX ciiydasx (YyHKUIUU Ha|
MOHOTOHHOCTb, HAXOTUTh HauOOJBIINE U
HAaUMEHbIINE  3HA4YeHUS  (PYHKIIHIA;
CTpOUTh TpaUKd MHOTOUIEHOB C
MCTIONTE30BAHMEM  AIMTIapaTa MaTeMaTHYecKOrg
QHa/IM3a; MPUMEHSITh MPOU3BOIHYIO
pU PEIICHUM 33Jlad Ha JBUKCHHC,
[pelIaTh MPaKTUKO-OPUCHTHPOBAHHBIE
3agaun Ha HAaNOOJbIINE M HANMEHBIIHE
BHAUEHUS, Ha HaXOXKJIEHUE MYTH,
CKOPOCTH M YCKOPECHHUS;

YMETb ONEPUPOBATH MOHITHUSIMH:
[palMOHATTbHAsT (PYHKITUS, TIOKa3aTelbHas
(byHKIHS, CTENIeHHAas dbyHKIHS,
oraprdmiaeckast ()yHKIWS, TPHUTOHOMETPHH
ueckie (PYHKIMU, OOpaTHbIE (PYHKIUU;
YMEHHE CTPOUTH I'paUKN H3yUEHHBIX
(yHKIUH, UCTIONIB30BaTh rPaPuKu MpH
M3y4YEeHUH TIPOIIECCOB U 3aBHCUMOCTEH,
Npy  pelleHud 3a7ad U3 JIPYTux
YIEOHBIX TPEAMETOB U 3aja4 U3
[peabHOI KU3HU; BBIpaXKaTh,
dbopMmynaMu  3aBUCHUMOCTH  MEXIY)|
BEJTMUNHAMU;

YMETh peliarh TEKCTOBBIE 3ajadu
[pa3HBIX TUIOB (B TOM 4HCIE HA
MPOILEHTHI, JOMM H  4YacTH, Ha
TBUKEHHE, paborty, CTOUMOCTD
TOBApOB M YCIyT, HAJIOTH, 3aJa4d W3
o0jacTu ympaBlIeHUS JUYHBIMU H
CEMEMHBIMU (DMHAHCAMU); COCTAaBIISThH
BBEIDKEHUS, YPaBHEHHS, HEPAaBEHCTBA
M WX CHCTEMBI TI0 YCIIOBHIO 3aJauH,
MCCIIeIOBATh IMOJYYCHHOE pEIIeHHe U
OICHMBATH TIPABIIONOIOOHOCTH PE3YJIHTATOR,
YMETh ONEPUPOBATH TOHITHUSIMH:

yMETh

13 pa3HbIX IpeIMeTHBIX/CpeiHee apuMeTHuyecKoe, MeauaHa,
oOacreii; HanOoJIblIIee U HaMMEHbIIee 3HAYEHUS,
- BBIIBUraTh HOBBIE HJEW,pa3Max, JIUCHEPCHUS, CTaHAAPTHOE
npeziarath OpPUTMHAJILHBICOTKIOHEHHE YHUCIOBOr0 Habopa; yMETh
MONXOAbl W pEHIeHHs  HU3BJIEKaTh, MHTEPIPETHPOBATH|
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CITOCOOHOCTH MX MCIIOJIL30BaHUS
B TIO3HABATEILHOM M COLIMAJILHOMU
[paKTUKE

MH(OpMAalMIO, TPEACTAaBICHHYIO B
rabmuIax, Ha JuarpaMmax, rpadukax,
OTPAXAIOIIYI0 CBOMCTBA  pealbHbIX
[IPOLIECCOB W SIBJICHUM; TPEICTABISITH
MH(OpPMAIMIO C TOMOIIBIO TaOJIHIl |
arpaMM;  MCCJIEJIOBAaTh  CTATHCTUYECKHE
TaHHbIC, B TOM 4YHCJIE C MPUMEHEHUEM|
rpadUuecKuX METOJIOB U JICKTPOHHBIX
CPEICTB;

- YMEThb ONEPUPOBATH MOHITHSIMH:
CIIydallHBIiI ~ ONBIT W  CIIy4yalHOE
COOBITHE, BEPOATHOCTH CIYYailHOTO
COOBITHUS; yMEHHE BBIUHCIISTH
BEPOSITHOCTH € HCIOJIB30BAHUEM
rpadUyecKux METOAOB; TNPUMEHSTH,
(OpMYJIBI  CIIOKCHHSI M YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (hAKTHI
1 GopMyNbl MpH pEHIeHUH 33]ady;
OIICHUBATH BEPOSTHOCTU PCATHHBIX]
COOBITHIA; 3HAKOMCTBO CO CITy4alHBIMH
BEIMUMHAMHU;  YMCHHE  IPUBOIUTH
[IPUMEPBI MPOSIBIICHUS 3aKOHA
OOJBIIMX YHCET B TNPUPOIHBIX H
OOIIECTBEHHBIX SBIICHUSX;

- YMEThb ONEPUPOBATH TOHITHIMH:
TOYKa, npsimas, IJIOCKOCTH,
MPOCTPAHCTBO, JBYTPaHHBIA  YTOI,
CKPEIIMBAOIECS TTPSMBIE, MapaIeNLHOCTH
U TICPICHINKYJISIPHOCTh TPSIMBIX H
[UIOCKOCTEH, Yroid MEXIy NpsSMbIMHU,
YTOJ MEXIy TPSIMOH W IIIOCKOCTBIO,
[YTOJI MEXKIY TUIOCKOCTSIMU, PACCTOSIHUE
OT TOYKH JIO TIOCKOCTH, PACCTOSHHE
MEXIIy TPSIMBIMHU, PACCTOSIHHE MEXITY
[IOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh
MpU PEIICHUH 3374 U3YYECHHBIE (PaKThI
M TEOpEMbl TUIAHUMETPUU, YMEHUE
OIICHUBATh pa3mepbl O00BEKTOB]
OKPY’KaIOIIET0 MHUPA;

- yYMEThb ONEPUPOBATH MOHITHUSIMHU:
MHOTOIPaHHVIK, CEY€HHE MHOTOTPAHHUKA,
KyO, napasuieNienumne], npu3Ma,
mupamuia, QGuUrypa W IOBEPXHOCTH
BpallleHUs, IWIMHIP, KOHYyC, IIap,
chepa, cedeHHs] QUIYpbl BpalICHUS,
[JIOCKOCTh,  Kacaromasici  cdepsl,
IATHH]IPA, KOHYCa, TUTOIIAb
[MOBEPXHOCTH MUPAMHIBI, TMPU3MBI,
KOHyCa, IMIIMHApA, IUIomans chepsl,
00BEM Ky0a, TIPSIMOYTOITBHOTO
MapaUIeTIeNAIe/, MTUPaMUIbI, TPH3MBI,
WINHIpPA, KOHyca, Ilapa; yMEHHE

300paxaTh MHOTOTPaHHUKHU u




MMOBEPXHOCTH BPAICHHS, WX CCUYCHHS]
OT pPYKHA, C TIOMOIIBIO YEPTEKHBIX]
MHCTPYMEHTOB u AIEKTPOHHBIX|
CPEICTB; yMCHHE pacmno3HaBath
CUMMETPHIO B MPOCTPAHCTBE; YMCHHE
[PACTIO3HABATH MPABIITHHBIE MHOTOTPAHHUKH;

- YMCThb OICPUPOBATH IOHITHIMH:
NIBUKCHHUE B TIPOCTPAHCTBE, MOIOOHBIE
(burypsI B IIPOCTPAHCTBE;
MICIIOJIB30BAaTh OTHOIICHUE ILIOIIAAEH
MOBEPXHOCTEH M 00BEMOB TOJIOOHBIX|
(uryp npu penieHnu 3aaad;
- YMETh BBIYHCIIATH I€OMETPHUYCCKHE
BETMYHUHBI (IJTMHA, YTOJ, TUIOIIA[b,
00BEM, IUIOIAAb MMOBEPXHOCTH),
MCTIONIb3Ysl HM3y4YeHHBIE (QOPMYIBI |
METO/IbI;

- yYMCTh OIICPUPOBATH IOHSITHIMH:
MPSIMOYTOJIBHASE CHUCTEMa KOOPJWHAT,

KOOpAMHATHI TOYKH, BEKTOD,
KOOPJIMHATBl ~ BEKTOPa,  CKAISAPHOE
[IPOU3BENICHUE, yroi MEXY)|
BEKTOPAMHU, cyMMa BEKTOPOB,

[IPOM3BEJICHUE BEKTOpa Ha YHCIIO;
HAaXOJAUTb C IOMOUIbIO H3YUYECHHBIX]
(bopMynT  KOOPAMHATBl  CEpPEeAMHBI
OTpE3Ka, PACCTOSHHME MEKIY JBYMs
TOYKaMHU;

-YMETh BBIOMpATh HOJIXOIAIINH
VM3Y4YEHHBI METOJ U1  pELICHHUs
3a/1a4, PpACTIO3HABATL MAaTEMATHYECKUE
(bakThl MU MaTeMaTUYECKUE MOJIENU B
[IPUPOIHBIX U 0OIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE
MPUBOJIUTH IPUMEPBl MAaTEMaTUYECKUX|
OTKPBITUA POCCUHCKOM U MHPOBOM
MaTeMaTHYECKOW HAYKH.

- YMETb ONEPUPOBATH MOHITHUIMMU:
OIPENIETICHHE, aKCHOMA, TeOpeMa, CIIE/ICTBUE,
CBOFCTRO, TPU3HAK, JIOK23ATEITHCTRO,
[PAaBHOCWIBHBIE ~ (DOPMYJIMPOBKM;,  YMEHHE
(hopMynupoBaTth oOpatHoe 17|
[TPOTUBOINOJI0KHOE YTBEpXKJICHUE,
[IPUBOJUTH NPUMEPBI U KOHTPIPUMEDBI,
MICIIOB30BAaTh METOJI MaTEMaTUYECKOH
MHIYKIUH; TIPOBOJUTE JOKAa3aTEJIbHbIE
[pacCyXJIEHHsI TIpU pEUIeHUW 3ajad,
OLICHUBATh JIOTHYECKYIO MIPABHIBHOCTD
[pacCyXIECHHUI;

- YMETb ONEPUPOBATH MOHITHUIMMU:
MHOXECTBO, [IOJIMHOXKECTBO, OIlepaluy
HaJ| MHOKECTBAMH; YMEHUE HCII0JIb30BaTh,

TeOpeTHKO-MHO)KeCTBeHHLIﬁ arrapart
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TUIsT OTIMCaHUsST PEATBbHBIX MPOIECCOB U
SIBJICHUW TIpU PEIICHWH 33]a4, B TOM
YHCIIe U3 JPYTUX YUYEOHBIX MPEMETOB;
- YMETh ONEPUPOBATH MOHITHSIMH:
rpad, CBs3HBIA Trpad, AEPeBO, IUKII,
rpad Ha TUIOCKOCTH;, YMEHHE 337aBaTh
M ONUCHIBATh TIpadbl Pa3INIHBIMH
Crioco0amu; MCIOJIb30BaTh Tpadbl MpH
[pPEILICHUH 3a]1a4;

- yMeTh CBOOOJHO ONEPHUPOBATH
MOHSATHSMH: COUETaHUE, IEPECTAHOBKA,
YHCIIO COYETAHUH, YHCIIO MEePECTaHOBOK;
OornHOM HbIOTOHA; yMEHUE TPUMEHSTH
KOMOWHATOPHBIE (baxTb u
[paccy>KIeHHs JUIs PEeUICHUS 3a/1ay;
-YyMETh  ONEPUPOBATH  TMOHITHSIMH:
HATypaJbHOE YHUCIIO, IEJI0C YHCIIO,
OCTAaTOK TI0 MOJYJI, pPaliOHAIBHOE
UHCIIO,  HWppaIlOHAIBHOE  YHUCIIO,
MHOXECTBA  HATypaJbHBIX,  IICIIBIX,
[paIMOHATHHBIX, JEHCTBUTEILHBIX
qKCen, yMEHHUE UCIIOJIb30BaTH|
MPU3HAKK JICTUMOCTH, HaWMEHBIIHHA
OOIIMK  JeNHuTeNb W HAUMCHBIICEe
oO1iee KpatHoe, anroput™m EBKIna
pU pEIICHUM 3aja4; 3HAKOMCTBO C
[PA3TUYHBIMU TIO3HIIVIOHHBIMA CICTEMAaMH
CUMCIICHUS;

- yMeTh CBOOOJHO  ONEPHUPOBATH
MOHSITUSAMU:  CTEMEHb C  IEIBbIM
[OKa3zaTeyieM, KOPEHb HaTypaJlbHOM
CTETIeHH, CTENEHb C pPalMOHAIBHBIM
TOKa3areyieM, CTEEHb ¢ IEUCTBUTEILHBIM
(BEIIECTBEHHBIM) MOKa3aTeNeM,
lmorapum 4ucia, CUHYC, KOCHHYC U
TaHT€HC MTPOU3BOJIBLHOTO YUCIIA;

- YMETh OIEPUPOBATH TIOHSTHSIMI: TOKIICTBO,
TOKIIECTBEHHOE TPe0OpasoBaHKe, ypaBHEHUE,
HEPABCHCTBO,  CHCTEMA  YpAaBHEHUH W]
HEPABEHCTB,  PABHOCIUIBHOCTh  YPaBHEHHH,
HCPABCHCTB W CHCTEM,  PAlMOHATHHBIC,
MPPALMOHATHHBIE, TIOKA3aTENbHBIS, — CTErleH
HbIe, JIOrapU(PMUYECKHE, TPUTOHOMETPUL-
YeCKME ~ YpaBHEHWS,  HEpaBeHCTBA U]
CHUCTEMBI; YMEHHUE pEIIaTh ypaBHEHUS,
HEpPABEHCTBA U CHCTEMBI C TOMOIIBIO
[PA3TUIHBIX MIPHEMOB; peniarh
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C|
[apamMeTpoM; NPHMEHSATH YpaBHEHUS,
HEpPaBeHCTBA, WX  CHUCTEMBI US|
[PEIICHUST MaTeMaTHYeCKUX 3a7ad |
3alay M3 Pa3IUYHBIX oONacTedl Hayky

1 peaJbHOU JKU3HU,

11



- yMeTh CBOOOJHO  OIEPUPOBATH|

MTOHATHSIMMU: rpapuk byHKIIUY,
oOpaTHass  (QyHKIUS,  KOMITO3HIIHS
(yHKINH, JUHENHAs GbyHKIHA,

KBaJpaTH4Has (yHKIUs, CTElNeHHas
(GyHKIMS C LeNbIM  [OKa3aTeleM,
TPUTOHOMETPHYECKHE (DYHKIIMHM, OOpaTHBIC
TPUTOHOMETPHUYECKHUE ¢byHKIMH,
Nokas3aTeiabHas W Jorapudmuyeckas
(YyHKIIMK; yMEHUE CTPOUTH TpaduKu
(byHKIMH, BBIITOJIHATH IPEOOpPa30BaHMS
rpaduKOB PyHKITHI;

- yYMEHHUE HCIIOJIb30BaTh TIpaduku
(yHKIMHA U1 M3y4eHUsS MPOILECCOB U
3aBUCUMOCTEH MpU PEelIeHUH 3a/1ad U3
NMpyrux y4eOHBIX MPEIMETOB U U3
[peabHON KHU3HH, BBIPa)KaTh,
(bopMynaMH  3aBUCUMOCTH  MEX]Y
BEIINYMHAMUY;

- yMEHuUE CBOOOJHO OIEpPUPOBATH
MOHATHSMH:  YETHOCTh  (DYHKLUH,
[EPUOMYHOCT  (DYHKLIMM,  OTPaHHYEHHOCTE
(yHKIMHA, MOHOTOHHOCTH (DYHKIIUH,
PKCTpeMyM (YHKIHUH, HauOoJbIIee U
HavMEHbIIee 3HaueHHWs (YHKIUHA Ha
[IPOMEXKYTKE;

- YMEHHE IPOBOJUTH HCCIICAOBAHHE
(byHKIMH;

- YMEHHE HCIIOJIb30BaTh CBOWCTBA H
rpadukn  QyHKIUM A8 pereHus
YpaBHEHH, HEpPaBEHCTB M 3a1ad C
apamMeTpamu; n300paxkaThb HA
KOOPJAMHATHON TUTOCKOCTH MHOXKECTBQ]
[peILIeHH ypaBHEHH, HEPaBEHCTB U UX|
CHCTEM;

- YMETh CBOOOHO OIEPHPOBATH MOHSTVSIMH.
TOCTIETIOBATEITHHOCTH, apuhMeTHIeCKas
POrpeccHsi, TeOMETpUYecKas MpOrpeccus,
OECKOHEYHO YOBIBAIOIIAs T€OMETPHYECKas]
[porpeccus; yMEHue 3aJjaBaTh
[MOCIIeIOBATEIPHOCTH, B TOM YHUCIE C
[TOMOILBIO PEKYPPEHTHBIX (POPMYJI;

- yMEThb OIEpUPOBATh TOHATHSIMHU:
HENPEPHIBHOCTh (DYHKIIMU, ACUMIITOTHI
rpaduka GyHKIUM, TepBas U BTOpasdy|
Mpor3BoHAs (DYHKIIMU, T€OMETPUUYECKHUH
1 (u3MUecKuil CMBICT MPOU3BOIHOM,
repBooOpasHas, oTpeieIeHHBIN
MHTETpa, yMEHHE HaXOJIUTH,
ACHMIITOTBI rpaduka byHKIUY;
YMEHHE  BBIYUCIATH  IPOHM3BOTHBIC
CYMMBI, TPOU3BENIEHHs, YaCTHOIO H

KOMIIO3UIIMK  (PYHKUIMH,  HaxOJUTh)
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YypaBHEHHE KacaTelbHOH K TrpaduKy)|
(byHKIUY;

- YMEHHE UCITIOJI30BaTh MPOU3BOIHYIO
Uit uccienoBanus  pyHKOWNA, s
HAXOKJCHUS HAaWIy4YIIero pPEIICHUS B
MPUKJIAHBIX, B TOM YHCIIE COIUATBHOA
HKOHOMHYECKUX u bu3nIecKux
Bagaydax, Ui ONpeAeTICHUsI CKOPOCTH H
[YCKOPCHHSI, HAXOJWTh IUIOMAANA |
00BEMBI buryp c IIOMOIIBIO,
MHTETpaia;  MPHUBOAUTH  IPUMEPHI
MaTEMaTHYeCKOTO MOJICTUPOBAHUS (|
[TOMOILBIO nuddepeHIaIbHBIX|
YPaBHEHHI;

- yMEThb OIEpUPOBATh TOHATHSIMHU:
KOMIUJICKCHOE€ YHCJIO, COIPSIKCHHBIC
KOMIUICKCHBIC — YHCJa, MOAYJIb H
ApPIYMEHT  KOMIUICKCHOTO  4YHCJIa,
(dbopMa 3amucH KOMIUICKCHBIX YHCEN
(reoMeTpuYecKasi, TPUTOHOMETPUYCECKAs U
anredpandeckas); yMeTb IPOU3BOIUTH
apu(METHUECKUEC NeHCTBUS C
KOMIUICKCHBIMU YWCJIAMH; TIPUBOIHUTH
PUMEPBI HCTIOE30BAHKS KOMILJICKCHBIX
YrCen,;

- yMeTb CBOOOJIHO  OIICpUPOBATH
MOHSATVSIMA:  CpeIHEe apu(METHUECKOE,
MenMaHa, HauOoJIbIllee U HAaUMCHBIIICE
BHAUCHUS, pa3Max, TUCTICPCHS,
CTaH/IapTHOE OTKJIOHEHHE TUTSE
OIMCAHUS YHCIIOBBIX JAHHBIX, YMCHHE
MICCIIEJIOBATh CTATUCTUYECKUE JaHHbIE,
B TOM 4HCIE C TIPUMCHEHUEM|
rpadUuecKux METOJIOB U DJIEKTPOHHBIX
cpenctB; rpadUyecKH HCCIE0BaTh
COBMECTHBIE HAOIIOJEHUS C TTOMOIIBIO
IMarpaMM pacceMBaHUA W JIMHEWHOM

[perpeccuu;
- YMETb HaXO0OUTh BCPOATHOCTH
COOBITHIA c WCTIOJIb30BaHUEM

rpa@U4YecKux METOJIOB;, IPUMEHSTH
TS perieHus 3a1a4 GOpMYIIbI CIOMKEHHS
1 YMHOXEHHST BEPOSITHOCTEH, OpMYyITy
[MOJTHOW  BEpPOSITHOCTH, dbopmyy|
bepHysuM, KOMOMHATOpHBIE (aKThl U
(OpMyINBI;  OIEHUBATh BEPOATHOCTH
[peTbHBIX COOBITHI; YMEHHE OTIEpUPOBATH
MOHATUAMM: CIydailHass  BEJIMYMHA,
[pacTIpe/iefiecHie  BEPOSTHOCTEH, — MareMary-
HecKoe — OXUJAaHWe, JUCIepcuss U
CTaH/IAPTHOE OTKJIOHEHUE CIIy4yalHOU
BETTUYUHBI, QYHKIIUHU paclpeiecHus 1

TUIOTHOCTH PABHOMEPHOIO, TIOKA3aTCIIbHOIO M
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HOPMAJILHOTO PacHpeeseHU; yMEHUe
MCIIOJB30BAaTh CBOMCTBA H3YyYEHHBIX|
pacripesielleHuil Uil peleHus 3ajad;
BHAKOMCTBO C TOHATUSIMH: 3aKOH
0OJBIINX YUCEII, METO/IbI BEIOOPOUYHBIX
MCCIEA0BAHUN; YMEHHE IIPUBOJUTH
[pUMEPBI HPOSIBIICHUS 3aKOH4|
OONBIINX YHCEN B TPUPOAHBIX H
0OI11€CTBEHHBIX SIBICHUSAX;

- yMeTb CBOOOJHO  ONEpUPOBATH
OHATHSMMU: TOUKa, npsMas,
[IOCKOCTh, MPOCTPAHCTBO, OTPE3OK,
ITy4, TJIOCKUHA yroJi, IByTpaHHBIN yrol,
TPEXTPaHHBIM yTOJI, NEPECEKAOIINECS,
napajjielibHble M CKPELIMBAIOLIUECs
[psIMbIE, napaieIbHOCTh y
epHIEHIUKYJIAPHOCTh  HPSIMBIX U
[UIOCKOCTEH, yrosll MeXIy MpsMbIMH,
YTOJI MEXIy NPSIMOW W IUIOCKOCTBIO,
YTOJI MEXAy IUIOCKOCTSIMM; YMEHUE
MCIIOJIB30BaTh IPH PEUICHWH 3a/1ad
M3yuyeHHble  (AaKTBl M TEOPEMBI
[UIAHUMETPUH;, YMEHHE OLEHHUBATh
pa3Mepbl OOBEKTOB B OKpYXKarolleMm|
MHpE; YMEHHUE ONEpPHpPOBATh TTOHSATHSIMH:
MHOTOIPaHHHK, CEY€eHHE MHOTOI'paHHHKa,
NPaBUIBHBI MHOTOTPaHHHUK, IMPH3Ma,
nupamuia, ¢urypa M MOBEPXHOCTb
BpallleHNs, LWJIMHIP, KOHYC, Imap,
chepa,  pa3BepTKa  IOBEPXHOCTH,
CeueHHWs  KOHyca ¥ IJMIIMHJpA,
napajijelbHble OCH WJIM OCHOBAHMIO,
CeUeHUe I11apa, MIOCKOCTh, KaCAFOIIAsCs
chepbl, LMIUHIPA, KOHYyCa; YMEHHE
CTPOUTH CEUEHHE MHOTOIpaHHHKA,
M300pa’kaTb MHOTOTPAHHUKHU, (UTYPHI
M TIOBEPXHOCTH  BpAIICHUS,  UX]
CEUeHHs, B TOM YHCJIE C MOMOIIBIO
PIIEKTPOHHBIX CpEACTB; YMEHUE
PUMEHATh CBOWCTBA I€OMETPHUUECKUX
(buryp, camocTosTellbHO (hOpPMYJIHPOBATh
OlpeNieieHus]  M3y4daeMblx  uryp,
BEIIBUTATh TUIOTE3bI O CBOWCTBaX W
MpU3HAKAX TEeOMETPUUECKUuX QUryp,
00OCHOBBIBATh HJIM ONPOBEPraTh WX;
YMEHUE TPOBOAUTH KIACCUPHUKAIHIIO
(buryp 1O PpasTUYHBIM IPH3HAKAM,
BBINOMHAT  HEOOXOIMMBIE  JOTIONTHUTENBHBIE
[MOCTPOCHHS,;

- yMeTb CBOOOJHO  ONEpUPOBAThH
MOHATHAMU: TUIOIIab (QUTYpPBI, 00BEM]
(burypbl, BeIMYMHA YIJa, PAaCCTOSHHE

OT TOYKHW OO0 IIJIOCKOCTHU, PACCTOSIHHC
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MEX1y MPSIMBIMU, PAcCTOSIHUE MEXKIY)|
[IOCKOCTSIMH,  IUIOmaab  cdepsl,
[UI0L[ab TMOBEPXHOCTH MHPAMUBbI,
pU3MBbI, KOHyCa, LMJIMHApPA, 00BEM
KyOa, MPSMOYTQIBHOTO —MapaUIelIelvIiesa,
MApaMHIbI,  MPU3MBI,  [HJIUHAPA,
KOHyca, IIapa; YyMEHUE HaXOAWTh
OTHOIICHHE  OOBEMOB  MOJOOHBIX]
(puryp;

- yMeTb CBOOOJHO  ONEpUPOBATH
MOHSTUSAMU: JIBUKECHHE, TapaJIeIbHbIHI
[epeHoc, CHMMETPHS Ha IIOCKOCTHU U B
[IPOCTPAHCTBE, TTOBOPOT, MPeoOpa30BaHHe
moo0usi, moo0HbIe (PUTYPBI; YMEHHE
[pacrio3HaBaThb pPaBHbIE W MOAOOHBIE
(Gurypbl, B TOM YHuClIe B IPHUPOJE,
HCKYCCTBE, apXUTEKType; yMEHHE
ICTIONB30BATH TEOMETPHYECKIE OTHOIIICHUS,
HAXOJWTh T'€OMETPHUECKUEC BEITHYUHBI
(1MHA, yroj, IUlomanab, o0beM) IpHU
[pEIICHUN 3a7ad W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HH,

- yMeTb CBOOOJHO  OIEpUPOBATH
MOHSTUSAMU: MPSIMOYTOJIbHAS CUCTEMA]
KOOpJMHAT,  BEKTOP,  KOOPJHHATHI
TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOU3BEJCHHE BEKTOpa HA
YICIIO, Ppa3JIOKEHHE BEKTOopa IO
0asucy, CKaJsIpHOE IMPOU3BEIICHUE,
BEKTOPHOE MPOM3BEACHUE, YTOJI MEXTY
BEKTOpaMH;,; yMEHHE HCIIOJIb30BaTh
BEKTOPHBII M KOOPIWUHATHBIA METOJ
TS pEIICHHSI TEOMETPUIECKHX 3a/1a4 1|
Bajad JAPYyTUX YYeOHBIX MPEIMETOB;
OIIEPUPOBATH TOHITHSIMH: MATPHIIQ
2x2 u 3x3, ompenenuTenb MaTpPHIIbL,
TEOMETPHYSCKUN CMBICIT OTIPEICITUTEIIS;

- yMEeThb MOJEIHUPOBAaTh peallbHbIe
CUTyalldd Ha S3bIKE MATeMAaTHKH,
COCTaBIISITh BBIPAXKEHUS, YpaBHEHUS,
HEPAaBCHCTBA W HMX CHCTEMBI IIO
[YCIIOBHIO 3aauu, HCCIIEeIOBATh
MOCTPOSHHBIE MOJIeITN c
MCIIONIb30BaHMEM aIllapara anreopsl,
MHTEPIPETUPOBATH TTOJTyIEeHHBIH
[pE3yNbTaT; CTPOUTH MATEeMATUUYECKUE
MOJIEJI C TIOMOIIBI0 TE€OMETPHUECKUX
MOHATH W BEIWYHMH,  peuaTh
CBS3aHHBIE C HHUMH IPAKTHYCCKHE
3a/layr; COCTaBISITh BEPOSTHOCTHYIO|
MOJIEITh U WHTEPIIPETHPOBATH|
[OJIyYCHHBI  pe3ynbTaT;  peuiath

MpUKJIagHbIE  3aJa4d  CPEJCTBaMH|
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MaTeMaTHYECKOr0 aHajau3a, B TOM
4KC/Ie COLMAIBbHO-3KOHOMHMUYECKOTO |
(bU3UIECKOTO XapaKTepa;

yMEHUE BBIOMpPATH MOAXOISIINH
METOJ i1 pELIeHUs  3aJlayu;
[MOHMMaHWE 3HAYMMOCTU MaTEMAaTHUKHY|
B U3y4YEHUU PUPOAHBIX 17|
0OIIECTBEHHBIX MPOLIECCOB U SBICHUN;
[YMEHHE paclo3HaBaTb IPOSIBIICHUE
3aKOHOB MAaTeMaTUKH B HCKYCCTBE,
[yMeHue MIPUBOJUTH IpUMEPHI
MaTEMAaTHYECKUX OTKPBITHM POCCHICKON
1 MUPOBOM MaTEMaTUYE€CKON HAyKH

OK 02 Hcnonbs3oBathb
COBPEMEHHBIC CPEICTBA
MOMCKA, aHaJIHM3a U
MHTEPIPETAIINN
MHGpOpMAINH, H
MH(pOPMAIIMOHHBIC
TEXHOJIOTUH IS
BBIMIOJTHEHUS 3a/1a4
rpodeccnoHaTEHOMI
NesITeIbHOCTH

B 005acTH LIEHHOCTH HAy4HOIO
MO3HAHMS:

- chOPMHPOBAHHOCT MUPOBO33PCHHS,
COOTBETCTBYFOILIETO COBPEMEHHOMY]
YPOBHIO pa3BUTUS HAyKd W]
00I1IECTBEHHOM NPaKTHKH,

OCHOBaHHOTO  Ha  JIMAJIOre
KYyJIBTYDP, CIOCOOCTBYIOLIETO
OCO3HAHHIO CBOET0 MecCTa B

[OJIMKYJIBTYPHOM MUDE;

- COBCPILICHCTBOBAHUE SI3BIKOBOM U
UUTATEIbCKOM  KYJIbTYpbl Kak
CcpelncTBa B3aUMO/ICVCTBUS]]
MEXTy JIIOJbMH U T03HAHMS
MUDa;

- OCO3HaHHE LIEHHOCTH Hay4YHOH
esITeTIbHOCTH, TOTOBHOCTH
OCYILECTBIIATh MPOEKTHYIO H
VICCIIETIOBATEIIECKYIO  JIESITETTHHOCTD
VH/IMBUIYaJIbHO U B TPYIIIIE.
OBnaseHue  yHHMBEpCaJIbHBIMY
YU€OHBIMM  ITO3HABATEIbHBIMU
ITEHCTBUSIMU:

B) paboTa ¢ uHpopMaruei:

- BJIAZICTh HaBBIKAMH TIOJTYYCHUS]
MHpOpMallUd M3 HMCTOYHHKOB
Pa3sHBIX THUIIOB, CAMOCTOSTEIEHO
OCYILECTBIISATh IOMCK, AaHAIN3,

CUCTEMATU3ALNIO y
MHTEpIIpeTaluio  KMHpOpMaluy
pPasIMYHBIX BHJIOB M (QOpM
[IPEICTABIICHMS;

- CO3/1aBaTh TEKCTHI B
pa3anyYHbIX (popmarax ¢ yyeToM
HazHaueHUs UHPOpMAMU U

[1e]IeBOM  ay/IUTOPUU, BBIOMpAs]

1 BU3yaJIN3alluu,
OICHUBATbL JOCTOBCPHOCTD,

VICTUTUMHOCTH I/IH(i)OpMaHI/II/I, €C

YMETb ONEPUPOBATH IOHATHUAMMU:
palpioHabHast (PYHKIMSL, TOKa3aTesIbHas

(byHKIMA, CTETEHHAs GbyHKIHA,
morapuMudeckas  (PyHKIHS, TPUTOHOMETH
[pydecKue ¢byHKIHH, oOpaTHbI¢

(YHKIIMU; yMEHHE CTPOUTH Tpaduku
M3YYCHHBIX (DYHKIWN, WCIIOIH30BAThH
rpaduKu IpU H3yYEHUH MPOIECCOB H
3aBUCUMOCTEH, IPU PELLIEHUH 3a/1ad U3
NMpyrux y4eOHBIX MPEIMETOB U 3a/ay

13  peaJbHOM  JKM3HHU;  BBIpaXKaTh|
(bopMynaMH  3aBUCUMOCTH  MEX]Y
BEJIMYMHAMU;

yMETh ONEpUPOBaTh HOHATUSIMHU:
TOXKJICCTBO, TOXKICTBEHHOE TPEOOPAZ0BAHKIC,
ypaBHEHHE, HEpaBEHCTBO, CHCTEMQ
[YPABHEHMII W HEPABCHCTB, PABHOCHILHOCTE
YpaBHEHHI, HEpaBEHCTB U CHUCTEM,
[paroHaIbHbIE, UppalnroHabHBIE,
MOKa3aTe/bHbIS,  CTENEHHbIE,  JIOraph(pMIF
YeCKWe, TPUTOHOMETPUYECKHE ypaB-
HEHMs, HEPAaBEHCTBA U CUCTEMBI; YMETh
pemaTh ypaBHEHUS, HEPABEHCTBA W
CHCTEMBbl C TIOMOIIbIO  Pa3IUYHBIX
[pPHEMOB; pemarpb ypaBHEHHS,
HEpaBEHCTBA U CHCTEMBI c
MapaMeTpoM; TPUMEHSTH YpaBHEHUS,
HEpaBEHCTBAa, MUX  CUCTEMbI  JUId
[pEIICHUsT MaTeMaTHYeCKUX 3a1ad |
3aad M3 Pa3IMYHBIX OOJIACTEeH HAyKH
1 peaJIbHOM KHU3HH;

yMeTh  CBOOOJHO  OIEPHPOBATH
MOHATUSMU: JIBUKEHUE, NTapalIeIbHbIA
MepeHoc, CHMMETPHS Ha TUIOCKOCTH | B
[POCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHMe
mono6usi, MoAoOHbIe (UTYPBI; YMETH)

OMTVMATEHYO (HOpMY TIPEIICTARNICHUAPACTIO3HABATh, paBHBIE M TOJ00HBIE

(burypel, B TOM 4YHCIIE€ B HPUPOJIE,
ICKYCCTBE, apXUTEKTYPE;
- YMETh MWCIOIBE30BaTb T€OMETPUUECKHE
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COOTBETCTBHE  TPABOBBIM W
MOPaTbHO-ITHUYECKUM HOPMaM;

HCTIONE30BATH CperICTRY
MH(DOPMAITMOHHBIX
KOMMYHHKAIIVIOHHBIX TEXHOJIOTHIA B
peIIeHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHW3allMOHHBIX  3aJa4
COOIFOIEHUEM TpeOOBaHMH
SPrOHOMUKH, TEXHUKM OE30MacHOCTH,
TUTUEHBI, pecypcocOepereHus,
[PABOBBIX WM ATHUYECKHX HOPM,

=

HOPM UH(OPMALMOHHON
(0E€30IIaCHOCTY,

- BJIAJIETh HaBBIKAMH|
paCHO3HaB aAHUA nu 3alIUTHI

mHpopMaIK, HWH(POPMAIMOHHOMH|
0€30MaCHOCTH JIMYHOCTH

OTHOIIICHHMSI, HAXOMUTh T€OMETPHUYECKHE
BCJINMYMHBI (I[JII/IHa, yrojia, 1Jioma/ib,
00BEM) MpHU pelIeHUH 3a/1a4 U3 JPYTUX|
yIeOHBIX TPEIMETOB W M3 peaTbHOMU
PKI3HH

OK 03 ILtanupoBats u
[pCaT30BEIBATH
COOCTBEHHOE
rmpodeccnoHaTbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[peAMPUHAMATEIIBCKY IO
NesITeIbHOCTD B
rpodeccnoHaTbHOM
cdepe, UCIOTB30BATH
BHAHUS 110 (PMHAHCOBOM
rPaMOTHOCTH B
PA3TMYHBIX KU3HESHHBIX
CUTYalUsX.

B obnactu JyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:

- c(hopMHUPOBAHHOCTH  HPABCTBEHHOT()
CO3HAHUS1, STUYECKOTO TOBSICHHST,
CIIOCOOHOCTh ~ OILIEHUBATH
CUTYaIHIO u PUHUMATH
OCO3HAHHBIE peleHus,
OPUCHTHPYSCh HAa MOPAIBHO-
HPABCTBEHHbIE HOPMBI u
[ICHHOCTH;

- OCO3HAaHHE JMYHOTO BKJIAJa B
[IOCTPOCHUE YCTOMYHBOTO
Oymymiero;

OTBETCTBEHHOE OTHOIICHHE K|
CBOMM pomguTelssM U (WiIn)
PyTHM qyIeHaM CEeMbH,
CO3/IaHUI0 CEeMbH Ha OCHOBE
0CO3HAHHOTO TIPUHSTHS
LIECHHOCTE! CEMEHHON XU3HU B
COOTBETCTBUU C TPaIUIUSIMH
HapooB Poccuu;

OBnaseHue  yHHMBEpCAIbHBIMY
PETYIATUBHBIMU JICUCTBUSMU:

) caMOOpTaHHU3aIIUS:
CAMOCTOSITEJIBHO  OCYTIIECTBIISIT
[MO3HABATENBbHYIO JESATEIHHOCTD,
BEISBJISTH MPOOJIEMBI, CTABHUTH U
(dbopMynupoBaTh COOCTBEHHBIE]
Bajaun B 00Opa3oBaTeIbHOM|
MESTENIbHOCTH H  JKU3HEHHBIX
CUTYaIINsX;

CaMOCTOSITENIFHO COCTaBJISATH,
[UIaH peuieHus MpoOJeMbl ¢
YUETOM HMEIOIIUXCS PECYpPCOB,

yMETh  OIEPHUPOBATH  TIOHSITVSIMUL
[PAIVOHATTBHBIE, MPPAIMOHATHHBIS,  TIOKA3a
TeJIbHBIC,  CTCIICHHBIC,  JIOrapr(MUYeCcKue,
TPUTOHOMETPHUYECKUE ypaBHEHHA U]
HEPAaBEHCTBA, MX CHCTEMBI;

YMETh ONEPUPOBATH MOHATHUSIMHU:
MHOTOIPAHHHK, CEYCHUE MHOTOTPaHHHKA,
KyO, napajuieenumne], pU3Ma,
nupamuaa, Gurypa M MOBEPXHOCTD
BpallleHNs, LWINHIP, KOHYC, Imap,
chepa, ceueHuss QUIypbl BpalICHUS,
MUIOCKOCTh,  Kacatomasicss  cepsl,
[WTHHPA, KOHYca, II0IIAb
[MOBEPXHOCTH MHUPAMUBI, TPHU3MBI,
KOHYyCa, MJIMHJIpPA, IUIOMA[b COepsl,
00BEM KyOa, HPSIMOYTOJIBHOTO
NapaUierienvresa, TUpaMHJIbl, TPU3MBI,
[MIMHApPA, KOHycCa, Imapa; yMEHHE
N300pakaTh MHOT'OT'paHHHUKH 171
[MOBEPXHOCTH BpAICHUsSI, WX CEUCHHS

OT pPYKH, C TIIOMOLIBIO YCPTCIKHBIX]
MHCTPYMCHTOB u SJICKTPOHHBIX|
CPCACTB; YMETb paclio3HaBaTh|

CUMMETPUIO B IPOCTPAHCTBE; YMETh
[PaCTIO3HABATH NPABIIILHBIE MHOTOTPAHHUKH;

YMETb OIEPUPOBATH IOHATUAMMU:
[PSIMOYTOJIbHAsl CUCTEMA KOOPJMHAT,

KOOpIWHATBI TOYKH, BEKTOD,
KOOpJIMHATBl ~ BEKTOpa,  CKaJSPHOE
[IPOU3BEACHHUE, yroi MEXY|
BEKTOpaMH, cyMMa BEKTOPOB,

[MPOU3BEICHUE BEKTOpa Ha YHCIIO;
HaXOJUTh C TIOMOIIBI0 HW3YYEHHBIX
(dbopMyn  KOOpIWHATBI  CEPEIUHBI

COOCTBEHHBIX BO3MOKHOCTEU U

OTpE3Ka, PACCTOSTHHE MEXIY JABYyMs
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[pEaIOYTEHU;
JaBaTh OLIEHKY
CUTYyaLVsIM;
CII0COOCTBOBATH
(OPMHUPOBAHUIO U HPOSBIECHUIO
[IMPOKOW J3PYIULUHA B Pa3HBIX|
001acTAX 3HAaHUM, IOCTOSHHO
[OBBILIATH CBOM OOpa3oBaTE/IbHBIA U
KYyJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

HOBBIM|

HCII0JIb30BATh PUEMB]
peduiekcun TUIS OIICHKH|
CHTyalldd, BBIOOpa  BEPHOIO
pCLICHMST,

- yMEThb OLICHMBATh DHUCKU H
CBOCBPCMCHHO IMPUHHUMATH|

[PELIEHUS IO UX CHUKEHUIO;
B) SMOIMOHANBHBIM WHTEIJICKT,
[IpeaIoIaratoui
c(hOpPMUPOBAHHOCTE:
BHYTpPEHHEH MOTHUBALIUH,
BKJIFOYAIOLIEH CTpEeMJIEHUE K
JMOCTHOKCHUIO LEJIW W YCIIEXY,
ONTUMHU3M,  HMHHUIUATUBHOCT,
YMCHUEC Ilel\/JICTBOBaTI), uexoas u3
CBOMX BO3MO>XHOCTEH;

- SOMIIATHH, BKJIFOYAIOIIEH
CIIOCOOHOCTD IIOHUMATH
SMOITMOHAILHOE COCTOSIHUE
IPYTUX, YYUTBHIBaTh €ro IpH

OCYILICCTRIICHUM ~ KOMMYHHUKAIIHH,
CIOCOOHOCTh K COYYBCTBUIO H
CONICPEIKUBAHUIO;
COIMAIBHBIX
BKJIIOYAIOIINX CIIOCOOHOCTD
BBICTPAMBATh  OTHOIICHHS
NPYTUMHU JTIOJIbMH, 3a00THUTHCH,
MPOSIBIISTH UHTEpeC 71
a3zpenarb KOHQINKTHI

HaBBbIKOB,

TOYKaMH

OK 04 DddexTuBHO
B3aMMOJIeHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
M KOMaHJIe

TOTOBHOCTh K CAaMOPA3BUTHIO,
CaMOCTOSITEIIbHOCTH "
CaMOOIIPEEIEHUIO;
-OBJIaJICHNE HAaBBIKAMHU y4eOHO-
MCCIIEIOBATENILCKOM, MTPOEKTHOM]
1 COIMAJIbHON JIEATCILHOCTH;

OBnajeHue  yHUBEpCAIbHBIMHY|
KOMMYHUKATUBHBIMHU
MEeCTBUSIMMU:

0) COBMECTHas IeATeITbHOCTD:
MOHUMATh W WCIOIH30BATh
MMPEUMYILECTBA KOMAHIAHON W
WHIUBUIYATHHON paboOTHI;

YMETb ONEPUPOBATH IOHATHIMMU:

CIIy4yalHBbII  ONBIT W  CIIy4alHOE|
COOBITHE, BEPOSITHOCTh CIy4YalHOTO
COOBITHS; YMETh BBIYMCIISTH)
BEPOSTHOCTL  C  MCIOJIb30BAaHUEM
rpadUyecKux METOAOB; TNPUMEHSTH,

(bOpMyJIBI CIOXKEHUS U YMHOMKEHHS
BEPOSTHOCTEHN, KOMOMHATOPHBIE (DAKTH]
1 (GopMynbl TpH pEUIeHWH 3ajad;
OLICHUBATh BEPOSITHOCTU  PpEabHbBIX
COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU
BETMYMHAMU;  YMEHUE  IPHUBOJUTH)
[TpUMEPBI IIPOSIBJICHUS 3aKOHA

- IPUHUMAaTh LEIH COBMECTHOU

0OJBIIMX YKCET B TNPUPOIAHBIX H
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e TeTbHOCTH, OPTaHU30BBIBATH,
1 KOOPJIMHUPOBATH IEHCTBUS T10
¢ JOCTHIXKECHHIO: COCTaBIIATH
[JIaH JICUCTBUW, paCIpEesaTh
pOJIM C  Y4EeTOM  MHCHUH
YIaCTHUKOB OOCY)KIATh PE3yJIbTaThl
COBMECTHOH pabOTHI,

- KOOPAMHHUPOBATH U BHITIOTHSTH)
paboTy B YCIIOBHUSX PEaTBHOTO,
BUPTYTHHOTO ¥ KOMOHHMPOBAHHOIO
B3aMMOICHCTBUSI;
OCYIIECTBIISATh  MO3UTHUBHOE
CTpaTeTUYeCKoe TIOBEJACHUE B
PAYTMUHBIX CHTYAIWSIX, IMPOSIBIISATH
TBOPYECTBO M  BOOOpakeHUeE,
OBITh HHULIMATUBHBIM.
OBnajieHue  yHUBEPCAIbHBIMHY|
PETYIATHBHBIMU JICHCTBUSIMHU:

r) TpuHIATHE Ce0si W JPYTHX
ITrOIEN :

MPUHAMATh  MOTHBBI |
APTYMEHTHI JPYTUX JIOACH IpH|
AHATIVBE PE3YIIHTATOB JISTTEITHHOCTH,
MpU3HABaTh CBOE TIPaBO M
[IpaBO  JIpPYrux  JIIOJeH
OIIINOKH;
pa3BHUBAThH
[MOHUMATh  MHp
ITPYroro 4enoBeKa

CIIOCOOHOCTD
C To3uuuHy

OOIIIECTBEHHEBIX SIBIICHUSIX;

yMETh CBOOOJHO  OIEPUPOBATH
MOHATHSMM:  CTCIEHb C  IEIbIM
[I0Ka3aTeyieM, KOPEHb HaTypaJbHOM
CTENIEHU, CTENEeHb C PAIMOHAILHBIM
[TOKa3aTeyeM, CTEIIEHb C
TeICTBUTEIILHBIM (BEIIECTBEHHBIM)
[oKasareseMm, JIorapudm 4ucia, CHHYC,
KOCHHYC W TaHTECHC IPOU3BOJIHLHOTO
YHCTIa;

- yMeTb CBOOOJHO  OIEPHUPOBATH
MTOHATHSIMU: rpaduk ¢byHKIMY,
oOpaTHass  (QYHKIUSA,  KOMITO3HIIHS
(yHKINH, JUHENHAs GbyHKIHA,
KBaJpaTU4Has (YHKIHS, CTEIeHHAs
(GyHKIMS C  LEeNbIM  [OKa3aTeleM,
TPUTOHOMETPHYECKHE byHKIUH,
oOpaTHBIE TPUTOHOMETPUYECKHUE
(GyHKIHY, noKa3aTebHas 71
morapudMudeckast (QYHKIUH; YMETH
CTPOUTD rpaduKu GbyHKUIHH,
BBITIOJHATH Pe0Opa3oBaHus rpaKoB
(yHKITUH;

- yMeThb HCHOJB30BaTh  Trpaduku

HaQYHKIUI 1715 M3ydeHHs MPOLECCOB U

3aBUCUMOCTEH NpU pelIeHUH 3a/1ad U3
NMpyrux y4eOHBIX TPEIMETOB W U3
[pearbHON KHU3HH, BBIPaXKaTh,
(dbopMyTaMH  3aBHUCHMOCTH  MEXTY]|
BEJINYMHAMUY;

- CBOOOJIHO ONEpPUPOBATH MOHSTUSIMU:
YEeTHOCTh (PYHKIMH, TEePUOAUYHOCTD
(yHKIIMU, OrpaHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(yHKIIMY, HauOoJbIllee U HaUMEHbIIIee
3BHaYeHUs (YHKIHMHM Ha MPOMEKYTKE;
YMETb ~ TIPOBOAMTH  HCCIIEOBAHUE]
(byHKIUY;

- yYMETh WCIIOJIb30BaTh CBOWCTBA H
rpadukn  QyHKIUM A8 pereHus
YpaBHEHH, HEpPaBEHCTB M 3a1ad C
apamMeTpamu; n300paxkaThb HA
KOOPJMHATHON TUTOCKOCTH MHOXKECTBA]
[peILIeHH ypaBHEHHH, HEPaBEHCTB U UX|
crCcTEM

OK 05 OcyuiecTBasTh
YCTHYIO U TUCBMCHHYIO
KOMMYHHKAITUIO Ha
rOCyIapCTBEHHOM
s13BIKe Poccuiickoit
Denepanuu ¢ y4eToM
0COOEHHOCTEH
COIMAILHOTO U

B  oOmactu
BOCIIUTAHUS:
JCTETUYECKOE OTHOIIECHHE K
MUPY, BKJIFOYAs 3CTETUKY OBITa,
HAYYHOTO U TEXHHYECKOTO|
TBOpYECTBA, CIIOpPTa, Tpyla W
00IIIECTBEHHBIX OTHOIIECHHI;

9CTECTHYCCKOI'O

YMETh ONEPUPOBATH TOHITHSIMH:
cpenHee apudMeTHuecKoe, MeIuaHa,
HanOOoJbIlIee U HANMEHbIIIEe 3HAUCHUS,
pa3Max, JUCTEpPCHs, CTaHIApTHOE
OTKJIOHEHHE  YHCJIOBOTO  HaAbOpa,
IYMEHUC U3BJICKAaTb, UHTCPIPETUPOBATDH
MH(OpMAIIMIO, TPEACTABICHHYIO B

- COCOOHOCTH BOCIIPUHUMATD

rabiuiax, Ha AuarpaMmax, rpadukax,
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KyJIbTYPHOTO

[Pa3IMYHBIC BHUAbI HCKYCCTBA,

OTPKAIONIYI0 CBOMCTBA  pealibHBIX

TpaUITHOHHBIX
00IIIeUeTIOBEUeCKUX
IICHHOCTEH, B TOM
YHUCIIE C YYETOM
rapMOHU3AIUN
MEKHAITMOHAIBHEIX 1
MEKPEITUTUO3HBIX
OTHOIIICHHUH,
[MPUMEHSATH CTAHIAPTHI
QHTUKOPPYIIIMOHHOTO
ITOBEICHUS.

KOHTEKCTa TpajvLlUd U TBOPYECTBO CBOETO[IPOLIECCOB W SABJICHUM; IPEICTaBIISTH
M JIpYyrMX HapoJOB, OLIYHIATHUH(GOPMALUIO C MOMOILBIO TaOIUL] U
OMOLMOHAJIBHOE  BO3JCHCTBUEIMArPAMM; HCCICIOBATh CTATUCTUYECKUCE]
MCKYCCTBa, NTaHHBIC, B TOM YHCJIE C IIPUMEHEHUEM|
- YOSXKICHHOCTh B 3HAYMMOCTHU[IPAQHUECKUX METOJOB U AJIEKTPOHHBIX
Ul JIMYHOCTM W OOILECTBAICPEICTB;
OTCYECTBEHHOIO W MHUPOBOIOF yMETb OIEPUPOBATH IOHATUSMH:
MCKYCCTBA, STHUYECKUX KyJIBTYpPHBINTOYKA, npsimas, IIJIOCKOCTB,
TpajguLui u HapOJHOIOIPOCTPAHCTBO,  ABYTPAHHBIM  YIOJI,
TBOPUYECTBA; CKPELLIMBAIOLLECS TPSIMBIC, NTAPAUIETIBHOCTH
- TOTOBHOCTb K CAMOBBIPQ)XEHUIO B NEPIEHAUKYISPHOCTh MPSAMBIX U
Pa3sHbIX  BHMJAX  MCKYCCTBA,[UIOCKOCTEHM, Yrojd MEXIy NpsIMbIMHU,
CIpEMJICHUE IIPOSABIIATH KAadeCTBAyroJl MEXKIy IPSAMON U IUIOCKOCTBIO,
TBOPUYECKOH JINYHOCTH; [YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSHUE
OBnaseHWe  YHHMBEPCAIbHBIMUIOT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHHUE
KOMMYHUKATVBHBIMU ICHCTBUSAMU: [MEXKIY NPSAMBIMH, PACCTOSIHUE MEKIY
a) oO1IeHue: MIOCKOCTSIMU;
- OCYILECTBIIATh KOMMYHHUKALIMK[- YMETh MCIIOJb30BaTh IIPU PELICHUHN
BO Bcex chepax KU3HU; 3ajady M3ydeHHble (aKThl U TEOPEMBI
- pacrmo3HaBaTh HEBEpOANBHBICIUIAHUMETPHH;, YMEHHE  OLECHHBAThH
cpeAcTBa OOIIEHHS, NOHUMATHpPa3Mepbl OOBEKTOB  OKPY’KAIOLIETO
3HAUYCHHE COLMAIBHBIX 3HAKOB,MUPA
[pacro3HaBaTh IIPENOCBUIKY]
KOH(JIMKTHBIX ~ CHUTyallUd W
CMr4aTh KOH(IJIUKTHL;
- Pa3BepHYTO U  JIOTUYHO
M3J1araTh CBOXO TOYKY 3PEHHS C
MCITOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB
OK 06 ITposiBnsaTh - OCO3HaHMe OOy4YaloUIMMHUCSA YMEThb ONEPUPOBATh MOHATHIMU:
rpa’k1aHCKO- [POCCUICKOM IPAKIAHCKOUIPSAMOYTOJIbHAsL CUCTEMA KOOPJMHAT,
MaTPUOTHYECKYIO MICHTUYHOCTH; KOOpAMHATHI TOYKH, BEKTOD,
[TO3HILINIO, - IICJICHANIPABIICHHOE PA3BUTHEKOOPAMHATHI  BEKTOpa,  CKAJSIPHOE
NIEMOHCTPUPOBATh BHYTpPEHHEN MO3ULIMUIIPOU3BEICHHUE, yromu MEXIY
OCO3HAHHOE MOBEJICHHE | TMYHOCTH Ha OCHOBE JYXOBHO-BEKTOPAMH, cymma BEKTOPOB,
Ha OCHOBE HPaBCTBEHHBIX LIEHHOCTEH[IPOU3BEICHUE BEKTOpPa Ha YHUCIO;

HaponoB Poccuiickoii @enepanuu,
HCTOPUYECKUX U HAI[MOHAIBbHO-
KYJIbTYPHBIX TpajuLInM,
¢dbopmupoBaHue CHUCTEMBI
3HAYMMBIX  I[IEHHOCTHO-CMBICIIOBBIX
YCTAHOBOK, ~ AHTVKOPPYIILIMOHHOIY
MUpPOBO33PEHNs, TPaBOCO3HAHUS,
JKOJIOTUYECKON KYJIBTYPBI,
CMOCOOHOCTH CTaBUTh IIENU U
CTPOUTD KU3HEHHBIE IJIaHbI;

B qacTu IPaXXAaHCKOI0
BOCIIUTAHMUS:

- OCO3HAHHE CBOMX KOHCIUTYLIMOHHBIX

HaXOJUTh C TIOMOIIBIO HW3YYEHHBIX
(dbopMyn  KOOpIWHATBI  CEPEIUHBI
OTpE3Ka, PACCTOSTHHE MEXIY ABYyMs
TOYKaMU;

yMETh  BBIOMpAaTh  TOAXOJSIIHNA
M3yYEHHBI METOJ Il pelIieHus
3a/1aud, pacro3HaBaTb MaTEeMaTHYECKUE
(bakThl ¥ MaTeMaTUYeCKHEe MOJENH B

IIPUPOAHBIX u O6H.ICCTBCHHBIX
MIBJICHUAX, B HCKYCCTBEC; YMCHUCE
IMIPUBOAUTL IPUMEPBI MATCMATHYCCKUX|

OTKPBITHA POCCUHCKOM W MHPOBOMH
MaTeMaTHYECKOU HAYKH.

[paB u 00s13aHHOCTE,- yMEeTh OINEpPUpPOBaTh MOHATHSIMHU:
yBaKEHUE 3aKOHAa UCIIy4alHbI1  ONBIT U CIIy4alHOE|
[TPaBONOPSJIKA; COOBITHE, BEPOSITHOCTh  CIYy4YalHOTO
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TIPUHSTTHC TPaJIMIIMOHHBIX
HAVOHATBHBIX,  OOILIEYETIOBEUECKIX
TYMAHHCTHYECKIX M JICMOKPATHYCC-
KIX IICHHOCTEH

TOTOBHOCTH  IPOTHUBOCTOSTH

11COJIOT T IKCTpPEMH3MA,
HallMOHAIM3Ma,  KCeHO(hoOuH,
ITMCKPUMUHAIIMA 10 COIHAJIbHBIM,
[PCITUTHO3HBIM, pPacoBbIM,

HallMOHAIbHBIM IIPU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO
NEeATEIIbHOCTh B MHTEpecax
Pa’KJaHCKOIO oOmiecTna,
y4acTBOBAaTh B CAMOYIIPaBJICHUY
B OOI11e00pA30BATEIHHON OpraHH3aIH
1 JIETCKO-FOHOLLIECKUX OpraHy3aLMEX;
- YMEHUE B3aUMOJIEUCTBOBATh C
COL[MAIIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX (DYHKIUSIMHU
11 HA3HAUEHUEM;

- TOTOBHOCTb K T'YMAHUTAPHOM U
BOJIOHTEPCKOU J€ATEIbHOCTH;
[MaTPUOTHYECKOTO BOCIIUTAHMS:

- chopMUpOBAHHOCTE  POCCUICKOM]
FPAXXKIAHCKOW  HJICHTUYHOCTH,
[aTpUOTU3Ma,  yYBAXEHUA K
CBOEMY Hapoxuy, YyBCTBA
OTBETCTBEHHOCTHU nepen
PonuHOl, ropaocTM 3a CBOW
Kpaii, cBOor0 Poauny, cBOH A3BIK
M KyJbTypy, IpOLUIOE W
HACTOSIICE  MHOIOHALMOHAIBHOIY
Hapoxaa Poccuu;

LIEHHOCTHOE OTHOILEHHUE K
FOCYJapCTBEHHBIM  CHUMBOJAM,
MICTOPUYECKOMY M IIPUPOIHOMY)
HAaCJIEANIO, MaMATHHUKAM,
TpaguiusM HaponoB Poccuu,
mocTkeHusM Poccun B Hayke,
VICKYCCTBE, CIIOPTE, TEXHOJOTHUSAX

U TpYIE;
- uxedHas  yOeXIEHHOCTb,
FOTOBHOCTb K CIY)XEHHIO U

RanuTe OredecTsa, OTBETCTBEHHOCTH
3a ero Cyan0y;
OCBOCHHBIE
MCKITPCIMETHEBIC
VHUBEpCaIbHbIC yaeOHbIe
TEHCTBUS (perysITUBHBIE,
MO3HABATEIBHEIE,
KOMMYHHKATHBHBIE);

- CTMIOCOOHOCTh UX HCTIOJIh30BaHMUS]

00y4JarIuMUCS]
IIOHSTUS H

COOBITHS; yMETh BBIUUCIISTH
BEpOSITHOCTH ~ C  HMCIOJIb30BAaHUEM
rpa@UyecKux METOAOB; TNPUMEHSTH,

(OpMYJIBI  CIIOKCHHSI M yYMHOXCHHS
BEPOSTHOCTEH, KOMOWHATOPHBIC (DAaKTHI
1 (GopMyNBl TpH pPEUICHWU 3ajad;
OLICHUBATh BEPOSITHOCTH  PEajIbHBIX
COOBITHIT; 3HAKOMCTBO CO CIyYalHBIMU
BCIIMYMHAMHU;  yYMEHUE  TPUBOJIUTH
[IpUMEpPbI [POSIBIICHUS 3aKOHa
OONBIIMX YHCEN B TPUPOJHBIX H
OOIIECTBCHHBIX SIBIICHUSIX

B MO3HABATEILHOM M COLIMAJILHOMU
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MpPaKTHKE, TOTOBHOCTH K
CAMOCTOSITENTBHOMY TUTAHHPOBAHUIO|
M OCYIICCTBJICHHIO  y4eOHOM|
eI TCIIEHOCTH, OpraHu3aluu
y4eOHOTO  COTPYJHHYECTBA C
[eAarorndecKuMu paboTHUKaMU
1 CBEPCTHHUKAMH, K y4YacTHIO B
[MOCTPOCHUU  HMHAUBUAYATbHOM
00pa3oBaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HAaBBIKAMH Y4€OHO-
M CCIIEI0BATEIIbCKOM, TPOEKTHOM
1 COITMAIBbHOM JICATCIbHOCTH

OK 07 CozeiicTBOBaThL
COXpaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HAHUSI 00
M3MEHEHUH KJIMMaTa,
[TPUHIIUITBI
OEepeKITNBOTO
[POU3BOJICTBA,

B HEKTUBHO
TEefCTBOBATE B
YPE3BBIYANHBIX
CUTYalUsX.

HE [pPUHUMATh JIeHCTBHUA,
[PUHOCAIIME BPEA OKPYKaIOLIEH]
cpee;

YMETh IIPOrHO3UPOBATH
HEeOIaronpusTHeIE
PKOJIOTMUECKHUE  TOCIIEICTBUS
peINpUHIMAEMBbIX  JIEHCTBU,
[Ipel0TBpallaTh UX;

- PaCILMPUTL OMBIT AEATENbHOCTH
PKOJIOTVYECKON HAIIPABJIICHHOCTH;

- pa3pabaTbIBaTh IUIaH PELICHUS
[po0JIEMbl C YYETOM aHalIM3a)
MMEIOIMXCS MaTepUalbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

- OCYILECTRIIITH  I1eJICHAIPARIICHHbIN
MOMCK TIepeHOCca CPEACTB H
CIIoco00B JecTBUS B

PO ECCHOHATIBHYIO CPEey;

- YMETh TEPEHOCUTh 3HAHUS B
TMO3HABATENIGHYIO M TTPAKTHYECKYIO
007aCTH KUZHEEATEILHOCTH;

- [IpcajiaraTb HOBBIC ITPOCKTHI,
OIICHMBAaTh UACH C TMO3ULHUY
HOBU3HBI, OpUTrHHaJIbHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
JaBaThb OLICHKY HOBBIM;
CUTyallsM, BHOCUTh KOPPEKTUBBI
B ACATCIIBbHOCTD, OLICHUBATH|
COOTBETCTBUE PE3YJIbTATOB LIEIISIM

yYMETh OIEPUPOBATH MOHATHIMU:
(GyHKIMA, HempepbiBHAsS — (QyHKIMS,
TPOKBBOIHAS, TIEPBOOOPA3HAsI, ONPEIETICHHbIN
MHTETPaJl; YMETh HaXOAUTh TPOBBOIHBI
DIIEMEHTApHBIX (YHKLIUH, HCIIONB3YS
CIpaBOYHBIC MaTEepHAIIbI, UCCIIEI0BATD
B MPOCTEUIINX CiTydasx (QYHKIHH Ha
MOHOTOHHOCTb, HAXOJIUTh HAaNOOJIbIINE H
HaUMCHBIINE  3HAYCHUS  (YHKIHIA;
CTpOUTh TpadUKd MHOTOUIEHOB C
VICTIONE30BAHMEM  alliapaTa  MaTeMaTHyec:
KOro aHaJm3a; PUMEHSTh
[POM3BO/IHYIO TIPH PEIICHUU 3a7ady Ha
NIBIDKEHUE, pemaThb PaKTUKO-
OPHEHTHPOBAHHBIC 3a7a4yn Ha|
HanOOJbIINE " HAMMEHBIIINE
BHAYEHHs, HA HAaXOXJICHHE IyTH,
CKOPOCTH M YCKOPECHHUS;

yMETh ONEpUPOBaTh MOHATUSIMHU:
TIBIDKEHUE B TIPOCTPAHCTBE, MOI0OHBIE
(uryps B IIPOCTPAHCTBE;
MCTIOJIH30BAaTh OTHOIICHHWE ILIOMIACH
MOBEPXHOCTEH W 0O0BEMOB MOJO0OHBIX]
(buryp npu pemeHnu 3aaay;

- YMETb BBIYUCIATH T€OMETPUYECKHE
BEeIMYUHB! (JUTMHA, YTOJ, TIUIONIAb,
00beM,  IJIOHIAJb  MOBEPXHOCTH),
MCTIONB3ys H3Y4YeHHbIE (QOpPMYNBI |
METO/IbI

[1K 1.2 AnanusupoBaTh
1 paCCYMTHIBATH
MaTepHalIbl
re0IE3UNYECKUX ChEMOK

- oOpaboTka TEXHUYECKOM]
)IOKYMCHTaHI/II/I;

BBIITOJIHCHUEC TpaCCI/IpOBaHI/IS[
10 KapTam;

IPOEKTUPOBAHNE ITPOIOJIBHBIX|
Y TIOTIEPEYHBIX MTpoduiei;
YMEHHE BLIOMpATH
OINTUMAaJIbHBIN BapHUAaHT
YKEJIE3HOJOPOKHOM JIMHUY;

3HATh TpPaBWIA TPOSKTUPOBAHNS

- UCCIIEIOBaTh B MPOCTEUIINX CIyYasx
(YHKIIMM Ha MOHOTOHHOCTb, HAXOIHTh
HanOOJIbIINE U HAUMEHBIINE 3HAYCHHUS]
(byHKIUI; CTPOUTH rpaduky]
MHOTOYJIEHOB ~ C  HCIOJb30BaHUEM|
anmnapara MaTeMaTUYECKOr0 aHaIN3a;

- pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE
3agaun Ha HauOOJIbIINE M HAUMEHbIIINE
3HAUEHWS, Ha HAXO0XKJIEHUE IyTH,
CKOPOCTH M YCKOPEHHUS;

U TpaCCUPOBAHHUA IKCIIC3HBIX|

YMETb OHNCPUPOBATL TMMOHATHAMMU:
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JOpOT, TpeOOBAHKS TIPETHSBISIEMBIG

K HUM

[paroHaIbHas byHKIMS,
nmokazaTenbHass (YHKIHS, CTereHHas
dbyukus, torapupmudeckas QyHKIus,
TPUTOHOMETPHUYECKUE (DYHKIIMU, OOpaTHBIE]
(yHKIMKM; yMEHHE CTPOUTH TpadukKy
M3y4eHHBIX (DYHKIHMHA, MCIIOJIB30BaTh
rpaduky IpU H3yYEHUH IPOLECCOB U
3aBHCUMOCTEH, IPU pEIIeHUH 3a7a4 U3
NMpyrux y4eOHBIX MPEIMETOB U 3a/ay
M3  pEAJbHOM  JKU3HM;  BBIPAXKaTh
(bopMynaMu  3aBUCHUMOCTH  MEXIY]
BEITMYNHAMU;

- COCTaBJISITh BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBA M HUX CHCTEMBI IIO
[YCJIOBUIO 3a1auu, HCCIIEIOBATh
[OJly4YCHHOE pELICHHE M OLICHUBATh
MPaBI0NOI00HOCTH PE3yJIbTATOB;

- OPENCTaBIsATh MHPOPMAIUIO  C
MOMOIIBIO TaOJHUIL U AUArpamm;

- YMETb ONEPUPOBATH MOHITHUSIMHU:
TOYKa, npsmas, TUTOCKOCTH,
[IPOCTPAHCTBO, JBYTPaHHBIA  Yrod,
CKPEIIMBAIOIIECS. TIPSIMBIE, TApaUIENTEHOCTE
U TEPIEHIUKYIIPHOCT MPSIMBIX H
TUIOCKOCTEH, YTroll MEXIy MPsIMBIMH,
YTOJI MEXIy NpSIMON U IJIOCKOCTBIO,
[YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHUE,
OT TOYKH JI0 TIOCKOCTH, PACCTOSIHHE
MEXIY MPSIMBIMH, PAacCTOSIHHE MEXIY
[UIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
[pU PEIICHUH 3a7a4 U3yYeHHbIE (DaKThI
M TEOpeMbl IUIAHUMETPUHU; YMEHHE
OLICHUBATh pasmepsl 00BEKTOB
OKPY’KaIOIIEero MUpPa;

- yMEThb ONIEepUPOBATh MOHATHSIMHU:
NIBIDKEHUE B MPOCTPAHCTBE, MOJA00HBIE
(uUrypsl B TPOCTpaHCTBE; HMCIIOJIb30BATh
OTHOILICHHE TJIOUIa el MOBEpPXHOCTEH
1 00beMOB MOAOOHBIX (uryp mpy
[peILICHUH 3a]1a4;

- YMEThb BBIYUCIISTH TE€OMETPUUYECKHE
BEJIMYMHBI (JIJIMHA, YrOJ, TUIOIIA[b,
00BeEM, IUIOIIAAb MMOBEPXHOCTH),
MCTIONB3Ys M3Y4YeHHblEe (QOpPMYINBI |
METOJIBI;

- yMEThb ONEpUpOBaTh MOHATHUSIMHU:
MPSIMOYTOJIbHAST CHUCTEMa KOOPIIMHAT,

KOOpIWHATBI TOYKH, BEKTOD,
KOOpJIMHATBl ~ BEKTOpa,  CKaJSPHOE
[IPOU3BEACHHUE, yroi MEXY|
BEKTOpaMH, cyMMa BEKTOPOB,

IMIPOU3BCACHUC BCKTOpPAa Ha YUCIIO;

HAXOJUTh C TIOMOMIIBIKO H3YYCHHBIX]
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(bopMynT  KOODIAWHATHI ~ CEpPEIUHBI
OTpE3Ka, PACCTOSHUE MEXAY ABYMS
TOYKaAMU;

- YMETh ONEPUPOBATH MOHITHSIMH:
MHOECTBO, ITOJIMHOYKECTBO, ONIEPAITUH
HaT MHO>KECTBAMU; YMCHHE
VCTIONE30BATh  TEOPETUKO-MHOKECTBCHHBIH
anmapar JUIsl  ONMHCAHUS —PEaTbHBIX]
[POIICCCOB M SIBIICHUI TPH PEIICHUH
Bajady, B TOM 4YHCJIE€ W3 JPYIHX
[YI€OHBIX MTPEMETOB;

- YMETh ONEPUPOBATH MOHITHSIMH:
rpad, CBs3HBIA Trpad, AEPEeBO, IUKII,
rpad Ha TUIOCKOCTH;, YMEHHE 337aBaTh
M ONUCHIBATh TIpadbl Pa3INIHBIMH
crioco0amu; MCIOJIb30BaTh Ipadbl MpH
[PEILICHUH 3a]1a4;

- yMEThb OIICPUPOBATh TOHSATHUSIMHU:
HATypaJIbHOE YHCIIO, I[EJ0e YHCIIO,
OCTAaTOK TI0 MOJYJI, pPaliOHAIBHOE
UHCIIO,  HWppaIlOHAIBHOE  YHUCIIO,
MHOXECTBA  HATypaJbHBIX,  IICIIBIX,
[paIMOHAIHHBIX, JICHCTBUTEIIbHBIX|
qKCe, yMEHHUE UCIIOJIb30BaTH|
MPU3HAKK JICTUMOCTH, HaWMEHBIIHHA
OOIIMK  JIeNuTeNh W HAUMCHBIICE
oO1ee KpatHoe, anroput™m EBKIna
pU pEIICHUM 3ajad; 3HAKOMCTBO C
[Pa3TUIHBIMU MO3UIIMOHHBIMH
CUCTeMaMU CUHCIICHUS;

- YMEThb OIEPUPOBATH TOHITHIMH:
TOXKIIECTBO, TOXIECTBEHHOE TPEOOPa30OBAHKIE,
YpPaBHCHHE, HEPaBEHCTBO, CHCTEMA
VPABHCHMII W HEPABCHCTB, PABHOCKIIBHOCTH
VPAaBHCHHIA, HEPABCHCTB M CHCTEM,
[paliMoHaIbHbIE, UppalroHalIbHbIC,
TOKa3aTeyIbHbIE,  CTETICHHBIS,  JIOTApU(MI-
HYeCKHe, TPUTOHOMETPUUECKHE YpaBHEHUS,
HEPABCHCTBA M CHUCTEMBI, YMCHUE
pelaTh ypaBHEHUWS, HEPAaBEHCTBA W
CUCTEMBI C TIOMOIIBIO  Pa3INIHBIX]
MPUEMOB; pemarhb ypaBHECHHS,
HEepaBCHCTBA u CHUCTEMBI c
apaMeTpoM; TPUMEHSTH YpaBHEHUS,
HEPABCHCTBA, WX  CHCTEMBI  JUIf
pEIICHHUSI MaTeMaTUYeCKHX 3ajad |
3alad M3 Pa3IMYHBIX O0acTell Hayky|
1 peaTbHOU KU3HU;

- yMeTh CBOOOJHO  ONEPHUPOBATH

MOHATHSIMMU: rpapuk byHKIIUH,
oOpatHast  QYHKIWS,  KOMITO3UIIHS
(byHKINH, JMHENHAs ¢byHKIHA,

KBajpaTHyHas (GYHKIUS, CTeNeHHas]
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(GYHKIHS C  [ENBbIM  I[TOKa3aTelieM,
TPUTOHOMETPHUYECKHUE byHKIUY,
0OpaTHBIE TPUTOHOMETPHYECKHE (DY HKITUH,
MokazaTenbHass W Jorapudmuyeckas
(yHKIMKM; yMEHHE CTPOUTH TpadukKy
(yHKIMH, BBITTOJIHATH MPEOOPa30OBaAHHS
rpaukoB PYHKITUI;

- yYMEHHE HCIIOJIb30BaTh Trpaduku
(YHKIMA JUIT U3YYEHUS TPOIIECCOB U
3aBHCUMOCTEH MpPU PELICHUH 3a/1a4 W3
Npyrux y4eOHBIX MPEIMETOB H U3

[peanbHOMI JKU3HU, BBIpaXaThb
(bopMynaMH  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU.

B pe3ynbrare OCBOEHMsS MporpamMMbl y4eOHOTO TMpeaMeTa peaTnu3yeTcs
nporpaMma BOCHHUTAHMS, HampaBiieHHas Ha (OPMHUPOBAHHUE  CIEAYIOIIUX
JUYHOCTHBIX pe3yibTaToB (JIP):

JIP 2. [IposBusromuii AKTUBHYIO IPaXIaHCKYIO IIO3ULIUIO,
JIEMOHCTPUPYIOIIUNA TMPUBEPKEHHOCTh MPUHIUIIAM YECTHOCTH, TMOPSIOYHOCTH,
OTKPBITOCTH, 3KOHOMHYECKH AKTUBHBIA W YYAaCTBYIOIIMA B CTYJICHYECKOM U
TEPPUTOPUAIIBHOM CAMOYIPABJICHUH, B TOM YHCJIE HA YCIOBUAX JOOPOBOJIBYECTBA,
MPOAYKTUBHO  B3aUMOJCHCTBYIOIIMNA W  yYacCTBYIOIIUM B  JEATEIBHOCTH
0OIIeCTBEHHBIX OpPTaHU3AIIHA.

JIP 4. IlposBiudronmi W JEMOHCTPUPYIOLIIMK YBaXXEHHWE K JIOAAM TpPY.Ia,
OCO3HAIOIINI [IEHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsimuiics K (OpMUPOBAHUIO B
CETEBOI cpelie IMYHOCTHO U MpOo(hecCHOHATBHOIO KOHCTPYKTUBHOTO «IU(POBOTO
CIEe.

JIP 23. Tlonydyenue oOyYarOUMMUCA BO3MOKHOCTU CaMOPACKPBITUS U
caMopeann3anys JUIHOCTH.

JIP  30. OcymecTBisifonuii MOWCK Y HMCIOJIb30BaHUE HH(POpMAIIUH,
HeoOxomuMon  juist  d(PQPEKTUBHOTO  BBIMOTHEHHWS  PAa3IMYHBIX  3ajad,

po¢eCCUOHAIBHOTO M JINYHOCTHOTO Pa3BUTHS.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1 O0bem yueOHOro nmpeaMera U BUAbI Y4eOHOH padoThl

Buna yuyeOHoi# padoThl Og;’gg;"

O0bém 00pa3oBaTesIbHOM MPOrpaMMbl Y4eOHOT0 IIpeIMeTa 340
B TOM YHCIIE:

OcHoBHOE coaep:xaHue 250
B TOM YHUCJIE:
JIEKITUH, YPOKH 192
PAKTUYECKUE 3aHITHUS 58
nabopaTOpPHBIE 3aHATUS

IIpodeccnonaiLHO-OPUEHTHUPOBAHHOE CO/IeP:KAHUE 56
B T.4.:
TEOPETUYECKOE 00yUeHUE 4
MPaKTUYECKHUE 3aHATHUS 52

J'Ia60p ATOPHBIC 3aHATHUA

Ilpomedsicymounas ammecmayus 6 popme sx3amena 6 | u ll cemecmpax

34
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2.2 TemaTuyecKHH IVIAH U COAEPKAHUE YUeOHOT0 NPeAMeTA

1 2 3 4
®opmupyemMble
KOMIIeTCHIIU U
HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble U MPAKTHYECKHe 3aAHATHS, Oo0bem (OK) u
TeM caMocCTosiTeIbHAs padoTa 00y4aromuxcs 4yacos
JIMYHOCTHBIE
pesyabratsl (JIP)

Paznen 1. IloBTopenue OK 01, OK 02, OK
Kypca MaTeMaTiKi OCHOBHOM 20 03, OK 04, OK 05,
IIKOJIbI OK 06, OK 07, IIK
Tema 1.1 llens u 3agaum | Conep:xaHue y4eOHOIro MaTepHuasia 1.2, JIP2, JIP4,
MaTeMaTUKU IpU OCBOEHMHU | ba3oBble 3HaHMA W YMEHHUS IO MaTeMaTHKEe B NMPOPECCHOHAIBHONW M B IOBCEAHEBHOMU 2 JIP23, JIP30
CHELUAIbHOCTH. JeATeIbHOCTH. BX0IHOM KOHTPOJIb
Tema 1.2 Yucna u | Conepskanue y4eOHOro MaTepuaja
BbIUKCIICHU. Bpipakenus wu | J[eficTBUS Haa MOJNIOXKUTEIBHBIMA U OTPHUIATEILHBIMUA YHCIAMHU, OOBIKHOBEHHBIMH U 2
npeoOpa3oBaHus JECSTUUHBIMU IPOOSMHU.

JeiicTBus co creneHs MU, GOpMYyJIbl COKPALLICHHOTO YMHOXEHHS.
Tema 1.3 T'eomerpus Ha | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHUe
IJIOCKOCTH Bupsl miiockux GuUryp v ux miomaib. 2

[TpakTHKO-OpHEHTHPOBAHHBIE 331a4U B KypCce T€OMETPUH Ha INIOCKOCTH

B mom yucne:

IIpaktnueckoe 3amatme Ne 1. T'eomerpuss Ha IUIOCKOCTH TpPU  PELICHHUH

npodeccuoHaIbHBIX 33j1a4. 2
Tema 1.4  Ilpouentusie | Conep:xxaHue yueOHOro MaTepuasa 4
BBIYHCIICHUS [TpocTble MPOLEHTHI, pa3Hble clIOCOObI X BhIUMCIEHUs. CII0)KHBIE TPOLICHTHI

B mom uucne:

ITpakTueckoe 3ansaTue Ne 2. [IpolieHTHBIE BBIYMCIEHUS. 2

[Tpaktnueckoe 3anstTue Ne 3. IlpoueHTsl B mNpodeccHOHAIBHBIX 3ajadax IIo

CHEHNaJIbHOCTH 2
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Tema 1.5 VYpaBHeHus u
HEpaBEHCTBA

Conep:xxanue yueOHOIro MaTepuaJa
Jluneiinble, KBagpaTHbIC, APOOHO-IMHEHHbIC YPAaBHEHUS U HEPABEHCTBA

B mom uucne:
[Tpaktuyeckoe 3anatue Ne 4. PemieHue JHMHEBBIX, KBaIpaTHBIX U JIPOOHO-TUHEHHBIX

YpaBHEHUI U HEPABEHCTB 2
Tema 1.6 Cucremsl ypapaenvii 1 | Conep:kanne y4eO0HOro Mmarepuajia
HEpPaBEHCTB CnocoObl pemieHnss CUCTeM JIMHEHHBIX ypaBHeHHMM. [lomsTus: marpuna 2x2 u 3x3, 5
onpeaenuTenb Matpullbl. Meron [Maycca. Cuctembl HelMHENHHBIX ypaBHEHUH. CUCTEMBbI
HEPABEHCTB
Paznpen 2. Crenmenm mu 14 OK 01, OK 02, OK
KOpHU. CreneHHast pyHKIusI 03, OK 04, OK 05,
Tema 2.1 Crenennas pynkuus, | Conep:kanue yueOHOro Mmarepuajia OK 07, JIP4, JIP23,
ee CBOWCTBA T[loHATHE KOpHSA N-OH CTENEHH M3 JeHcTBHTENbHOro umcia. PyHkmmm y = VX, ux 4 JIP30
cBoiicTBa u rpaduku. CBOWCTBA KOPHSI N-OW CTCIICHH
Tema 2.2 IIpeoOpazoBanue | Comep:kaHue yueOHOro MaTepuasia 9
BbIpaX€HUI ¢ KopHsAMHU n-oil | [IpeoOpa3oBaHue UppallOHAIBHBIX BHIPAKEHUI
CTCIICHU B mom wucne:
[TpakTueckoe 3ansitue Ne 5. [IpeoOpa3oBaHue BbIpAKEHUI C KOPHSIMU N-0if cTENEHU 2
Tema 2.3 CsoiictBa crenenu | Conep:kanue y4e0HOro Marepuasia
C palMOHATILHBIM u | [lonsiTe crenenu ¢ dr00bIM palMOHaIbHBIM IMOKazarenaeM. CTeneHHble (QYyHKIUHU, UX 2
JICHCTBUTENBHBIM [TOKA3aTeIsIMU | CBOMCTBA U IrpadMKu
Tema 24 Pemenne | Copepxanue yueOHOro marepuaJia
UPPAaLMOHAIBHBIX YPaBHEHUN | PABHOCHIIBHOCTE MPPALIMOHAIBHBIX YPABHEHMH M HEPAaBEHCTB. METOIBl MX pEIICHUS. 4
1 HEPaBEHCTB Pemenne uppanroHalbHbIX YPaBHEHUN U HEPABEHCTB
B mom uucne:
IIpakTrnueckoe 3ansaTue Ne 6. Pemenue uppanroHaIbHbIX YPABHEHUH. 2
[TpakTrueckoe 3ansTue Ne 7. Pemenne uppaioHaJIbHBIX HEPABEHCTB. 2
Tema 2.5 Crenenu u kopHu. | Conep:xxaHue yueOHOro MaTepuasa 2

Crenennas pyHKUIUSA

Onpenenenne creneHHoi QyHkuuu. Mcnonmb3oBaHWe €€ CBOWCTB MPU  PEIICHUH
YpaBHEHU U HEPABEHCTB
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Pazgea 3. [loka3zareabHas

OK 01, OK 02, OK

GyHKIuna 12 03, OK 04, OK 05,
Tema 3.1 IlokazatenbHas | Conep:kanne y4eOHOro MaTepuajia OK 07, JIP4, JIP23,
(GbyHKIHS, €€ CBOKCTBA CreneHb € NOPOU3BOJBHBIM  JICMCTBUTENIBHBIM  TOKazareneM.  OmpenesieHue JIP30
NoKa3aTeabHON (YHKIMH, €€ CBOWcTBa M TpauK. 3HAKOMCTBO C TNPUMEHEHUEM 2
nokaszarenbHOl (yHKIMU. PenieHue MokKa3aTeNbHBIX YpaBHEHHHM (YHKIHMOHAIBHO-
rpadM4ecKUM METOJIOM
Tema 3.2 Pewenue | Copep:kanue yueOHOro marepuajia
[I0Ka3aTeIbHBIX YpaBHEHUM U | PelieHne nokasaTenbHBIX YpaBHEHMH METOJOM ypaBHUBAHUS IOKa3aTeleld, METOAO0M 6
HEpPaBEHCTB BBEJICHUS HOBOW NEpeMEHHOM, (YHKUMOHAJIbHO-TpaduueckuM MeToaoM. Perienue
[IOKAa3aTeIbHbIX HEPABEHCTB
B mom uucne:
[TpakTueckoe 3anstTe Ne 8. PemieHue noKa3aTeNbHBIX YpPaBHEHUI METOJIOM
ypaBHUBaHMsI [TOKa3aTeJIe U METOI0M BBEJICHHSI HOBOW IIEPEMEHHOM. 2
[Ipaktuueckoe 3ausitue No 9. Peimrenue moka3zarenbHbIX YpaBHEHMM (yHKIIMOHAIBHO-
rpauIeCKUM METOOM. 2
[Tpaktrueckoe 3ansitue Ne 10. Penenue noka3zaTesbHbIX HEPABEHCTB. 2
Tema 33 Cucremsl nokazarerb- | Copep:kanne y4eO0HOro Marepuasia 5
HBIX YPaBHECHUH PemieHne cucteM NokasaTenbHbIX YPAaBHEHUN
B mom uucne:
[TpakTrueckoe 3ansTue Ne 11. Cucrempl OKa3aTeabHbIX YPABHEHHM. 2
Tema 3.4 Pemenne 3amau. | Conep:xxaHue yueOHOro MaTepuasa
[Toka3zarenbHas QyHKIMS Pemenne nokasaTeNbHBIX YPaBHEHMM METOJOM YpaBHUBAHUS IIOKa3aTeaed U METOIOM 2
BBEJICHMS HOBOW IEpEMEHHOM. Penenne nokasareabHbIX HEPaBEHCTB
Paspen 4. Jlorapu¢msl. 20 OK 01, OK 02, OK
Jlorapugvmyeckasi pyHKIUsA 03, OK 04, OK 05,
Tema 4.1 Jlorapudm uucna. | Conep:kanue yueOHOro MmaTepuasa OK 07,1IK 1.2,
Hecstuunblii 1 HatypanbHbIi | Jlorapudm uncna. JlecATUUHBIN U HATYpaJIbHBIN JOrapu(Mbl, YUCIIO € 2 JIP4, JIP23, JIP30
JorapuMsbl, YUCIIO €
Tema 4.2 CaoiictBa | Cogepkanue y4eOHOro MaTepuaa 4
Jorapu@moB. Omnepanuu | CoiictBa jorapudmon. Onepaius sorapuGMUpPOBAHUS
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norapuMUpPOBaAHUS

B mom wucne:

[Ipaktnueckoe 3anmsatue Ne 12. Pemenue 3amaHuii  Ha  1peoOpa3oBaHUE

Jorapu(pMHUECKUX BbIPAKECHUI. 2
Tema 4.3 Jlorapudmuueckas | Coaep:xxaHue yueOHOro MaTepuasa 5
(dyHKIHMs, ee CBOWCTBA Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA
Tema 4.4 Pemienue | Conepkanue yueOHOro MaTepuasia
norapupmmyeckux ypaBHenuil u | [lonstue norapudmuyeckoro ypaBuenus. Onepanus MOTEHIUPOBaHHUA. Tpu OCHOBHBIX
HEpPaBEHCTB METO/1a peleH sl Jorapu(pMUUECKUX YpaBHEHUH: QyHKINOHAIBHO-TpapUUecKuii, METOA 4
MOTEHIIMPOBAHMUS, METOJ, BBEICHUA HOBOM mepeMeHHou. Jlorapudmuyeckue
HEpaBEHCTBA
Tema 4.5 Cuctemsl | Conep:kanue yueOHOro Mmatepuajia
JIOrapu(pMUUECKHX YpaBHEHU I ANropuT™M pelieHus CHUCTeMbl YpaBHEHUH. PaBHOCHIBHOCTH JiOrapu(MUYECKUX 2
YpPaBHEHUI U HEPABEHCTB
Tema 4.6 Jlorapudmel B | IIpogheccuonanvrno-opuenmuposannoe cooepiricanue
IIPUPOJIE U TEXHUKE [Tpumenenue norapugma. Jlorapudpmuueckas cnupans B npupoze. Ee maremaTuueckue 4
CBOMCTBA
B mom uucne:
[Tpaktuyeckoe 3anstue Ne 13. [Ipumenenue norapudma. 2
[Tpaktrueckoe 3ansitue Ne 14. Jlorapudmudeckas cuvpaib B TEOPUH MEXAHU3MOB. 2
Tema 4.7 Pewmenue 3agau. | Comep:kanue y4eO0HOro Marepuajia
Jlorapudmsl. Jlorapupmumueckas | Jlorapupmudeckas pynkuus. Pemenne npocredmmx gorapupMuIeckux ypaBHEHUN 2
byHKIUSA
Pazgen 5. OcHOBBI TpHUIO- OK 01, OK 02, OK
Homerpuu. Tpuronomerpmu- 36 03, OK 04, OK 05,
yeckue pyHKIHHU OK 06, OK 07, IIK
Tema 5.1 TpuroHomerpuueckve | Conep:kanne y4eO0HOro Marepuajia 1.2, JIP4, JIP23,
byHKIUN npousBoibHOrO | Panmannas mepa yria. [loBopoT Todukm BOKpyr Hadasna koopauHaT. OmnpeneneHue JIP30
yriaa, uucna. PaguaHHas M | cMHyca, KOCHMHYCA, TAHI'€HCa M KOTaHI'€HCAa. 3HAaKW CHHYCa, KOCHMHYycCa, TaHI€HCa U 4

rpajycHas Mepa yria

KOTaHI'€HCa II0 YCTBCPTIM. 3aBHCHUMOCTh MCXKAY CUHYCOM, KOCHMHYCOM, TaHIT'CHCOM H
KOTAHI'CHCOM OJIHOT'O M TOT'O K€ yTIJia

30




Tema 5.2 OcHOBHbIE
TPUTOHOMETPHYECKUE  TOXKIIECTBA.
DopmyJIbl IPUBEACHUS

Copaepxxanue yueOHOro MmarepuaJia
Tpuronomerpuueckue ToxkaecTsa. CUHyC, KOCUHYC, TAHI'€HC U KOTAHI'€HC YIJIOB O M —Q.
PopMyJIbl IPUBEICHUS

Tema 5.3 Cunyc, KocuHyC,
TAHI'€HC CYMMBbl U Pa3HOCTH
nByx yrioB. CuHyc WU
KOCHHYC  JBOWHOIO  yrJa.
@®opMyJibl TOJIOBUHHOTO yIJIa

Conep:kanue y4eOHOro MaTepuaa

Cymma u pasHocth cuHycoB. CymMma M pa3sHOCTh KOCHHYCOB. CHHYC U KOCHHYC
nBoiiHoro  yria. @opMynbl  HOJOBMHHOro  yrina. IlpeoOpa3oBaHust  CyMMBbI
TPUTOHOMETPUYECKMX (YHKIMHA B TIPOU3BEICHHE U TPOU3BENCHHS B CyMMY.
BelpaxkeHue TpUroOHOMETpPUUYECKMX (YHKLUI 4Yepe3 TaHI'€HC MOJIOBUHHOTO apryMeHTa.
[TpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI

Tema 5.4 O@Oynkuum, ux
cBorcTtBa. CriocoObI 3amaHus
GyHKIMHA

Coaep:xxanue yueOHOro MaTepuaJia
OO6nactp ompeneneHUs W MHOXKECTBO 3HaueHUH (QyHKIMHA. YETHOCTH, HEYETHOCTH,
epruoIMYHOCTh GyHKIMKA. CiocoObl 3a1aHus PYHKITUH

Tema 5.5 TpuroHomerpryeckre
GbyHKIIMM, UX CBOWCTBA U
rpaduxu

Conep:xxanue yueOHOIro MaTepuaJa

Ob6nacte ompeaeneHUss M MHOXECTBO 3HAYEHUH TPUTOHOMETPUUECKHX (DYHKIUH.
YETHOCTh, HEUETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpUUECKUX (pyHkumid. CBolicTBa U
rpaduku QYHKIIUHA y = COS X, Yy =Sin X, y = tg X, y = ctg X.

Tema 5.6 IIpeoOpazoBanue
rpadvKOB  TPUTOHOMETPIHUECKUX
byHKIM

Conep:xxanue yueOHOro MaTepuasa
Cxartue 1 pacTshkeHHe rpag kOB TPUTOHOMETPUYECKUX (PYHKLUH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHHA

B mom wucne:
[Tpaktueckoe 3anstre Ne 15. IIpeoOpasoBanue rpadukoB TPUTOHOMETPHUECKHUX
GYHKIHI.

Tema 5.7 Onucanue
TIPOM3BOJICTBEHHBIX MTPOIIECCOB C
MOMOILBIO TPa(UKOB (HyHKIIMHA

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
Hcnonp30BaHnEe CBOMCTB TPUTOHOMETPUUECKUX (YHKUMH B NpoecCHOHATbHBIX
3aja4ax

B mom uucne:

[TpakTueckoe 3ansatue Ne 16. Onucanue NMpoU3BOACTBEHHBIX MPOLIECCOB C MOMOIIBIO
rpaduKoB QyHKIHH.

[Tpaktuyeckoe 3ansitue Ne 17. CBoHCTBa TPUTOHOMETPUYECKUX (QYHKIMHA B
podecCHOHANBHBIX 33]1au MO CIENUATbHOCTH
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Tema 5.8 Oo6patHbie | Conep:xanne y4e0HOro Marepuajia 5
TpuroHomerprueckrie yHkuuu | ObpaTHble TpuronomeTpudeckue GyHkipu. Mx cBoiicTBa U rpaguku.
Tema 5.9 Tpuronomerpuueckue | Conep:kanne y4e0HOro Marepuajia
YpaBHEHHUS U HEPABEHCTBA VYpaBHeHHE cOs X = a. YpaBHEHHUE Sin X = a. YpaBHeHHUE tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUUYECKUX YPAaBHEHHI OCHOBHBIX THIIOB: IPOCTEUIINE TPUTOHOMETPHUYECKHUE
YpaBHEHHUS, CBOJSAIIMECS K KBaJIpaTHBIM., pelIaeMble Pa3IOkKEHHEM Ha MHOXHUTEIH, 6
OJIHOPOJHBIE.
[Ipocreiimume TpUroHOMETpUUYECKHE HEPABEHCTBA
B mom uucne:
[TpakTueckoe 3anstue Ne 18. Pemienwe TpUrOHOMETPUUYECKHUX YPAaBHEHUH U
HEPaBEHCTB. 2
Tema 5.10 Cuctemsl | Conep:kanue yueOHOro Mmarepuajia 2
TPUTOHOMETPHYECKHX ypaBHeHH | CHucTeMbl MPOCTEHIINX TPUTOHOMETPHUUYECKUX YpaBHEHUH
Tema 5.11 Pemenue 3anmau. | Conep:xxaHue yueOHOro MaTepuasa
OcHOBBI TpuroHometpui. | [I[peoOpa3oBanre TPUTOHOMETPUUECKHX BbIpaKEHUH. PereHne TPUrOHOMETPHUECKHUX 2
TpuroHomerputeckrie GyHKIIMM | YpaBHEHUN M HEPABEHCTB B TOM YHCJIE C MCIOJIb30BAHUEM CBOMCTB (DYHKITUH
IIpomexyTouyHas aTrecTanus (IK3aMeH) 18
Pasznen 6 Ilpsambie wu 20 OK 01, OK 03, OK
IUVIOCKOCTH B IIPOCTPAHCTBE 04, OK 07, TIK 1.2,
Tema 6.1 OcHoBHble IoHATHA | Conep:kaHue y4eOHOro MaTepuasia JIP23, JIP30
crepeomerpun. Pacnionoxkenue | [Ipenmer  ctepeomerpun. OCHOBHBIE MOHATHA ~ (TOYKa, MpsiMas, IJIOCKOCTb,
MPSAMBIX U IJIOCKOCTEN npocTpancTBo). OCHOBHBIE aKCMOMBI cTepeoMeTpuu. [lepecekaromuecs, napaiieibHble 2
U CKpeuMBamomuecss mnpsmble. [Ipu3HaKk U CBOWCTBO CKPEIIMBAIOLIMXCS TMPSAMBIX.
OcCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI
Tema 6.2 IlapammensHocts | Conep:xxaHue yueOHOro MaTepuasa
MPSIMBIX, npsSMOit u | [lapannensHble mnpsimMas W miockocTb. Omnpenenenue. Ilpusnak. CaoiictBa (c
IJIOCKOCTH, MJIOCKOCTEHN JI0Ka3aTeIbCTBOM).
[Tapannensubie miockoctu. Onpenenenue. Ipusnak. CBoiicTBa (¢ JOKA3aTENHCTBOM). 6

Terpasap u ero osnementhl. [lapamnenenunen u ero sneMeHThl. (CBOMCTBa
MPOTHUBOIIOJIOKHBIX TpaHEed W JuaroHalied mapamienenunena. IloctpoeHue ceueHui.
Penrtenue 3anau
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Tema 6.3 IleprieHMKyIpHOCTH
MPSIMBIX, IPSIMOM U TIIOCKOCTH,
IJIOCKOCTEMN

Copnepxxanue yuyeOHOro MmarepuaJia
[lepnengukynsipusie  npsimbie. [lapanienbHble mpsiMble, NEPHEHAMKYJSPHBIE K
10cKOCTH. [Ipu3HaK NeprneHIuKyJIApHOCTU MPSAMOW M IUIOCKOCTH. JloKa3aTesbCTBO.

Ilepnenpukynssp u  HaioHHas. llepnenaukyisapHsle  miuockoctd.  lIpusnax 2
NEPIEHAUKYISIPHOCTH IJIOCKOCTEN. [l0Ka3aTenbeTBo.
PaccTosiHMsI B IPOCTPaHCTBE
Tema 6.4 Teopema o Ttpex | Comep:xxaHue yueOHOro MaTepuasia
HEPIEHIUKYIISIpax Teopema o Tpex mnepneHauKyisdpax. Jloka3zaTenbcTBO. YTrosl MeEXAy MNpsSAMON U 4
IJIOCKOCTBIO. YT0JI MEX/1y IIIOCKOCTSMH.
Tema 6.5 Ilapauensusie, | [IpodeccnoHabHO-OPUEHTHPOBAHHOE CO/ep:KaHUe (CoAep:kaHMe MPHUKJIATHOIO
NEPIEHIUKYISIPHbIE,  CKpe- | MOLYJISA) 4
LIMBaOLIMECs PsIMbIE AKcHOMBI crepeoMeTpui. [lepneHInKyIsIpHOCTb NPSAMOI U IIJIOCKOCTH, apaJlIENbHOCTh
JIBYX IPSIMbIX, IEPIEHIUKYIISIPHBIX IJIOCKOCTH, NEPHEHAUKYIISIPHOCTD IJIOCKOCTEN
B mom uucne:
[Tpaktueckoe 3anstue Ne 19. [IlapamnenbHble mnOpsMble W IUIOCKOCTH  Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
[Tpaktnueckoe 3anstue Ne 20. IlepnenaukynspHble NOpsMble W IUIOCKOCTH Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
Tema 6.6 Ilpsmbie u | Comep:kaHue y4eOHOro MaTepuajia
IJIOCKOCTH B IIPOCTPAHCTBE PacnonoskeHne npsMbIX M IUIOCKOCTEH B mpocTpaHCTBE. [lepneHIuKyIspHOCTH H 2
apajuIeJIbHOCTb MPSIMBIX U MI0cKocTel. CKpelrBaomuecs IpsiMble
Pazngen 7. Koopamnarbl u 16
BEKTOPbI
Tema 7.1 HexaproBel | CoaepxaHue y4eOHOIro MmarepuaJia OK 02, OK 03, OK
KOOPJMHATHI B MPpOCTpaHCTBE. | JlekapToBel KoOpAuMHATBI B TmpocTpaHcTBe. IIpocreilmme 3amauyn B KOOpPAWHATAX. 04, OK 07, TIK 1.2,
Paccrossune wMexnay aByms | PaccrosHue MeXIy IBYMs TOYKaMM, KOOPAUHATBI CEPEAUHBI OTPE3Ka 4 JIP4, JIP23, JIP30

Toukamu. KoopruHare! cepermHbl
OTpe3Ka
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Tema 7.2 Bekrtopsl B
IIPOCTPAHCTBE. YTONI MEXKAY
BEKTOPaMH. CkansipHoe
IIPOU3BECHUE BEKTOPOB

Copaepxxanue yueOHOro MmarepuaJia

Bekrops! B npoctpancTBe. Cll0)keHUE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Kommnanapubele BekTopbl. CKallipHOE INPOU3BEACHHUE BEKTOpPOB. PaznokeHue
BEKTOpa IO TpPEeM HEKOMIUIAHApHbIM BekTopaM. KoopaumHaTel BeKTOpa, CKalsipHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXKIY BEKTOPaMU, YroJl MEXIY NPAMON
U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHM. YpPaBHEHHE IUIOCKOCTH. I'eomerpuueckuii
CMBICJI OIpeieTuTeNs 2x2

Tema 7.3 [IpakTuxo-
OPUEHTHUPOBAHHBIE 3a7]a4l Ha
KOOPJIUHATHOMN TUIOCKOCTH

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
KoopauHatHass miockocTh. BbluucieHHe pacCTOSHUN M IUIONIAAEH Ha IJIOCKOCTH.
KonuyecTBeHHbIE pacyeTsl

B mom uucne:

[IpakTnueckoe 3ansatue Ne 21. BriunciieHue pacCTOSIHUM U TUIOIIA/IeH Ha TIIOCKOCTH MPU
petreHnn mpo(ecCHOHABLHBIX 3a1a4 MO CIICIIUATBHOCTH.

[IpakTtnueckoe 3anarue Ne 22. KojudecTBEeHHBIE PAcu€Thl MPU PELICHUW 3a7ad I10
CIICIIUAILHOCTH.

Tema 7.4 Pemenune 3amau.
Koopannatsl u BEKTOpBI

Coaep:xxanue yueOHOro MaTepuaJia

JlexapToBbl KOOpPAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CliokeHUE U
BBIYMTAaHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha u4ucio. KommiiaHapHble BEKTOPBHI.
CxkansipHo€ MPOU3BEJICHUE BEKTOPOB. PasnokeHne BEKTOpa Mo TPEeM HEKOMIUIaHAPHBIM
BekTopaM. [lpocreitmne 3amaun B koopauHarax. KoopaumHaTel BEKTOpa, pacCTOSHUE
MCKAY TOYKAMH, KOOPAWHATBI CCPECANHBI OTPE3KaA, CKATIAPHOC ITPONU3BCACHUC BEKTOPOB B
KOOPJIMHATAX, YrOJl MEXJY BEKTOpPAaMH, YroJl MEXAYy MNpSIMOM U IUIOCKOCTBIO, YTOJ
MCKAY IMIOCKOCTAMU

Pazgen 8. KommiexkcHEbIe
qyucaa

Tema 8.1 KomruiekcHbie
quciaa

Conep:xaHue y4eOHOro MaTepuaJia

[Tonstne komIuiekcHoro umcna. ComnpsbKeHHbIE KOMIUICKCHBIC YHCIA, MOJAYJb |
apryMeHT KOMILUTIEKCHOTO 4rciaa. Popma 3ariuc KOMILIEKCHOTO Yrcia (reoMeTpruecKas,
TPUTOHOMETpHUECKasl, anredpandeckas). ApudmMerndeckue IeHCTBUS C KOMILICKCHBIMU
qucJiaMu

Tema 8.2  Ilpumenenue

Coaep:xxanue yueOHOIro MaTepuaJia

OK 01, OK 02, OK

03, OK 04, OK 05,

OK 07, JIP4, JIP23,
JIP30
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KOMIIJICKCHBIX YHUCCJI

Brmonnenue PacucToB € MNOMOIIBIO KOMIUICKCHBIX YHCCIL. HpI/IMepr HCIIOJIB30BaHHUA
KOMIIJICKCHBIX YHCECJI

B mom wucne:
[Ipaktnueckoe 3ansitue No 23. BpINOJHEHHE pPacyeTOB C MOMOIIBI) KOMIUIEKCHBIX

quCcell. 2
IIpakTrueckoe 3austue Ne 24, [Ipumepsl HCMOJIB30BAHUS KOMIUIEKCHBIX YUCET. 2
Paznen 9. IlpousBoanas 40 OK 01, OK 02, OK
(GyHKIUM, ee NPUMEHEHUE 03, OK 04, OK 05,
Tema 9.1 [Tonstue | Conep:xanue y4ed0HOro MmarepuaJjia OK 06, OK 07,
npousBogHOM. Dopmynsl u | OnpeneneHue YUCIOBOM TMOCIENIOBATEIbHOCTH U CHOcoObl ee 3amanusa. (CBoicTBa [1K1.2, JIP2, JIP4,
nipaBmIIa U OEPEHIMPOBAHIS YUCJIOBBIX  MoOcjeaoBarenbHocTedd. OmnpeneneHue mpeaena  IMOCiIeI0BaTeIbHOCTH. JIP23, JIP30
Brruncnenune mpenenoB nocienoarenbHocTed. [Ipenen ¢pyHkimm Ha OECKOHEYHOCTH. 2
[Ipenen ¢ynkmuu B Touke. IIpupamenue aprymenta. [Ipupamenue ¢pynkunu. 3amgaym,
NPUBOAAIINE K TMOHATUIO Mpou3BoAHOW. OmpeneneHue NTPOU3BOAHOWU. AJITOPUTM
OTBICKaHUS IIPOU3BOJHON
Tema 9.2 IIpousBoaunbie | Conepxanue y4eOHOro MaTepuasa
CYMMBI, pasHocTH riporssenieHrst, | @opmyiibl uddepenupoBanus. [Ipasuna nuddepenupoBanus 6
HacTHOTO B mom uucne:
[Ipaktuueckoe 3anstue Ne 25. HemocpeacTBeHHOE HAX0XKACHUE TIPOU3BOHOM. 2
ITpaktuyeckoe 3anstue Ne 26. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIHH. 2
Tema 9.3 IIpousBoaubie | Conep:xxaHue yueOHOro MaTepuasa
TpUTrOHOMeTprueckux  GyHKiMi. | Onpenenenue cinoxxHoW QyHkuuu. IIpousBomHas TPUTOHOMETPUUYECKHX (DYHKIUIL. 6
IpousBonnas crioxHol pynkuuu | IIponsBoaHast ca0KHOM QyHKIKU
B mom uucne:
[TpakTrueckoe 3anstue Ne 27. BorunciaeHue Npou3BOIHOM CI0KHBIX (QYHKIUH. 2
Tema 9.4 Ilomatue o | Conep:xxanue y4eOHOro Mmarepuajia
HenpepelBHOCTH  QyHKIuH. | [lonstue HenpepbiBHOM (yHKIuU. CBoiicTBa HempepblBHOM (QYHKIMH. CBSI3b MEXKIY 5

Meton HHTCPBAJIOB

HEMPEPLIBHOCTHIO M U HEpEeHIUPYEMOCThIO (PYHKIIMM B TOYKE. AJITOPUTM PELICHHS
HEPAaBEHCTB METOJIOM MHTEPBAJIOB
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Tema 9.5 I'eomerpuueckuil u
(DMBUYECKHIT CMBICIT TIPOM3BOITHOM

Conep:xaHue yueOHOTro MaTepuasa

['eomeTpryecKkuii CMBICT TPOU3BOAHON (PYHKITUU — YTIIOBOM KOI(PPUIIMEHT KacaTeIbHOU
K rpaduKy QYHKIUU B TOUKE. Y PaBHEHUE KacaTeIbHOH K rpaduKy QyHKIMH. AJITOPUTM
COCTaBJICHHS YpPaBHEHHS KacaTeabHON K rpaduky dyHkuun y=f(X)

Tema 9.6  @Ousnueckuit
CMBICII ~ TIPOM3BOJHOW B
poecCHOHANBLHBIX 33a9ax

ConeprxaHue yueGHOro MaTepuaJia
Ousznueckuii (MEXaHUYECKUH) CMBICIT MTPOU3BOJIHOW — MTHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

B mom uucne:
[Tpaktuyeckoe 3anstue Ne 28. IIpmiioskeHHEe TPOM3BOTHOW K PEUICHUIO (PH3MUECKUX
3ajad.

Tema 9.7 MOHOTOHHOCTH
¢ysxipm. Touku 3KCTpeMyma

Conep:xxanue yueOHOIro MaTepuaJa

Bospactanue u yObiBaHue QYHKIMH, COOTBETCTBHE BO3pAcTaHUs U YObIBaHUS (YHKIUH
3HaKy npou3BOJHOW. [IoHSATHE MPOU3BOJHOM BBICIIETO IMOPSAJKA, COOTBETCTBUE 3HAKA
BTOpPOIl MPOW3BOJHON BBIMYKIOCTU (BOTHYTOCTH) (PYHKIMHM Ha OTpe3Ke. 3agaud Ha
MakCUMyM U MUHUMYM. [lOHSATHE acMMMTOTBHI, CIIOCOOBI MX OMNpEACNICHUS. AJTOPUTM
uccienoBanus GyHKIMHU U MIOCTPOEHUSs ee Tpaduka ¢ MOMOIIbIO MTPOoU3BOIHOM. [IpobHO-
JIuHeHas QyHKuus

Tema 9.8 VccnenoBanue
GyHKIMH W TOCTpOEHue
rpauKoB

Conep:xxanue yueOHOIro MaTepuasa
Hccnenoanne GpyHKIIMKU HA MOHOTOHHOCTh U TOCTPOEHUE TPadUKOB

B mom yucne:
[Ipaktuueckoe 3ansatue Ne 29. OOmiast cxema uccienoBanust (GyHKIHN U MOCTPOCHUE UX
rpauKOB.

Tema 9.9 HawuOomnbiuiee wu
HavMeHbl11ee 3HaueHus1 (QYHKITUU

Conep:xxanue yueOHOro MaTepuasa
Haxoxnenne HauOONbIIEr0 M HAUMEHBIIETO0 3HAYeHWH (QyHKUUN, MOCTpOeHHE
rpadKOB MHOTOWICHOB C MCITOJIb30BAHUEM alliapaTa MaTeMaTHYSCKOro aHaIn3a

Tema 9.10 Haxoxnenue
ONTUMAJILHOTO PE3yJIbTaTa C

Ilpogpeccuonanvno-opuenmupogannoe cooepicanue
Hauwmensiiee u Hanbosnbliee 3HaueHne QyHKIUU
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[IOMOILBIO  NTPOU3BOJHOW B

B mom wucne:

IIPAKTUYECKUX 3aa4ax [Tpaktuyeckoe 3ansatue Ne 30. CMmenanHble 3a7auu Ha JUQpepeHupoBaHue. 2
[TpakTdeckoe 3anste Ne 31. 3amaur 0 HaMOONBIIMX M HAUMEHBIIMX 3HAYCHUSIX
BEJIMYKH. 2
[Ipaktuueckoe 3anarue Ne 32. HaxoxaeHuWE ONTUMAIBHOTO pe3ysibTaTa C MOMOIIbIO
IPOM3BOIHON IPU PELICHUH NPO(eCcCHOHAIBHBIX 3a/1a4. 2
Tema 9.11 Pemenue 3anau. | Comep:kanne yueOHOro Mmarepuajia
ITpousBonnas ¢ynkuuu, ee | Dopmynsl u npaBwia aupdepenuupoBanus. McciaenoBaHue (QyHKUUH € HOMOIIBIO 2
IIPUMEHEHUE npoun3BoHOoW. Hanbompliee 1 HanMeHbIee 3Ha4eHus] PYHKIUU
Pa3znen 10. IlepBooOpa3nas OK 01, OK 02, OK
(pyHkuun, ee npuMeHeHmne 14 03, OK 04, OK 05,
Tema 10.1 Ilepoobpasnas | Comep:kaHue yueOHOro MaTepuasia OK 06, OK 07,
¢bysxipm.  [lpaia HaxoxmeHws | 3ajada O BOCCTAHOBJICHMM 3aKOHA JBIDKEHHS 1O HM3BECTHOH ckopoctu. [lonsrue JIP2, JIP4, JIP23,
epBOOOPA3HBIX uHTerpupoBanus. O3HaKOMJIEHHE C IOHATHEM HHTErpajsa M IepBOOOpa3HOU JyId 2 JIP30
¢yuknun y=f(x). PemieHue 3amau Ha CBS3b INEPBOOOPA3HOM U €€ INPOU3BOAHOM,
BbIUHCIICHHE NTepBOOOPa3HOM A1 JaHHOW QyHKImK. Tabmuua GopMyit Ui HaX0XKICHUS
nepBooOpa3HbiX. M3yueHue npasuiia BEIUMCICHUSI IEPBOOOpa3HON
Tema 10.2 [Tnomane | Comep:xanne y4eO0HOro Marepuajia
KpUBOJIMHEWHOM  Tpamenuu. | 3aaauu, IPUBOISIINE K TIOHATHIO ONPEIETICHHOI0 UHTETpasia — O BBIYUCIIEHUH IJIOLIAIN
@opmyna Hetorona—JIeitOHMIa | KpUBOJIMHEHHON Tpamenuu, o nepeMemeHur Touyku. [loHsTHE —ompenenéHHOro 2
uHTerpana. ['eomerpuueckuili M (U3MUECKUH CMBICI OIPEAEICHHOr0 HMHTErpaa.
®opmyna Herotona-JleitOnura
Tema 10.3 Heonpenenennslii | Conep:kanne y4e0HOro Mmarepuajia 5
U OompeneneHHbI nHTerpansl | [loHsATHE HeonpeneneHHOro HHTerpana
Tema 10.4 TIloustue 06 | Conep:kaHue yueOHOro MaTepuasa 2
onpeieneHHOM  uHTerpaie | ['eoMeTpuueckuii CMBICI ONPEAEICHHOIO HHTETpaia
Kak IUIOWW KPUBOJIUHEUHOU
Tpaneuuu
Tema 10.5 Omnpenenennslii | [IpogeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/IePKaHUE
MHTETPAJl B KU3HU ['eomeTpuueckuii cMbica onpeneneHHoro uarerpaina. ®opmyna Hetotona - Jleitbnua. 4

Pemienne 3amau Ha MNPUMCHCHUC HMHTCTpAJIa IJIA BBIYHMCJIICHUA (I)I/IBI/I‘-ICCKI/IX BCJIIMYMH U

37




mIomaneun

B mom uucne
[Tpaktueckoe 3anstue Ne 33. BpluncieHue IUIOIIAAM 3€MJISHOTO IIOJIOTHA IS

pa3be3/10B, OOTOHHBIX MTyTEH C IOMOIIBIO HHTETpaja. 2

[TpakTueckoe 3anstre Ne 34. BorunciaeHue AIMHBI KPUBOW JKEIE3HOIOPOKHOTO IIyTH C

IIOMOUIBIO ONPEAEIECHHOI0 HHTErpaia. 2
Tema 10.6 Pemenue 3anau. | Comep:kanne yueOHOro Mmarepuajia
IlepBooOpaznas ¢yHnkuuu, ee | Ileppoobpasnas Gpynkuuu. [IpaBuna HaxoxaeHus nepsoodpaszHbix. Ee npumenenue 2
IIPUMEHEHUE

OK 01, OK 02, OK
Pa3nen 11. MHororpaHHuku u 16 03, OK 04, OK 05,
TeJIa BpaleHus! OK 06, OK 07,
JIP4, JIP23, JIP30

Tema 11.1 Bepuunsl, pedpa, | Conep:kanue yuedGHOro MaTepuajia
IpaHu MHOTOTPaHHUKA [TonsiTue MHoOrorpaHHuka. Ero sieMeHThl: BeplIMHBL, pedpa, rpaHu. JluaroHais. 2

Ceuenue. BolllyKiible M HEBBITYKJIBIE MHOTOIPaHHUKH
Tema 11.2 [Ilpusma, ee | Comep:xkanue y4eO0HOro Marepuajia
COCTaBJIIAIOIINE, ceuenue. | [Tonstue npusmsl. Ee ocHoBanuss u OokoBble rpaHu. Bwicota mpusmbl. Ilpsmas u 5
IIpamass w  mpaBwiIbHasA | HaKJIOHHAs npusMa. [IpaBunbHas npusma. Ee ceuenue
IPU3MBI
Tema 11.3 ITapamnenenunen, | Conep:kanne y4e0HOro Mmarepuajia
KyO. Ceuenue kyOa, | [Tapannenenumnen, cBOCTBAa MPsAMOYroJbHOTO Mapaienenunena, kyd. Ceuenue kyoOa, 2
napajuleJIenune1a napajulesenuneia
Tema 11.4 Ilupamuna, ee | Comep:kanue y4eOHOro Marepuajia
COCTaBJISIOLINE, ceuenue. | [lupamuna u ee snementsl. Ceuenue nupamuisl. [IpaBunpHas nupamuja. YcedeHHas 9
IIpaBuibHas nupaMua. | TMpaMuIa
YceueHHas nupamuaa
Tema 11.5 bokosas n nonnas | Conep:kanne y4e0HOro Mmarepuajia
TIOBEPXHOCTB NpK3MBI, pamuzpl | [Imomiaas OOKOBOM M MOJTHOM MOBEPXHOCTU MIPU3MBI, TUPAMUIbI 2
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Tema 11.6 Cummerpus B

Conep:xxanue yueOHOIro MaTepuaJa

KyoOe, napauienenunene, | CHMMETpUsi OTHOCHTEIBHO TOYKH, MpsMOW, 1uiockoctH. Cummerpus B KyOe, 2
IpU3Me, NUpamMuIe napajuiejenunesie, NpusMe, IupaMmuie
Tema 11.7 [Tpumepsi | IIpodeccnoHaATILHO-OPUEHTHPOBAHHOE COIEPKAHME 5
cUMMeETpUil B ipodheccuu CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
B mom uucne
[TpakTraeckoe 3ausatue Ne 35. CuMMeTpusi B IPUPOE U OBITY. 2
[Ipaktuueckoe 3anstue Ne 36. CuMMETpusi B apXUTEKTYpE U TEXHUKE. 2
[TpakTrueckoe 3anstue Ne 37. CuMMeTpHsi Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
Tema 11.8 IlpaBunbhbie | ConepxaHue y4eOHOro MaTepuasa 2
MHOIOIPaHHUKH, UX CBOMCTBA [TonsiTHEe TPaBUWIIBHOTO MHOTOTrpaHHUKa. CBOWMCTBA IPABMIILHBIX MHOTOTPAaHHUKOB
B mom uucne
[Tpaktrueckoe 3anstue Ne 38. [IpaBuiibHbIe MHOTOIPAaHHUKH. 2
Tema 11.9 Hwmnap, ero | Coaep:xxaHue yueOHOro MaTepuasa
COCTaBJISIOLIHE. Ceuenue | Hwmuaap u ero snementsl. CeueHue HuUiauHApa (MapajuielbHOE OCHOBAHUIO U OCH). 2
WIMHAPA Pa3BepTka nunmHapa
Tema 11.10 Konyc, ero | [IpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaHUE
COCTABJISIFOIITHE. Ceuenne | Konyc u ero snementsl. CedueHne KoHyca (mapajuiebHOE OCHOBAHUIO M MPOXOJSIIEe 4
KOHyca yepes BeplIMHY), KOHWYecKHue ceueHust. Pa3BepTka KoHyca
Tema 11.11 VYceuennsiii | Conep:xxaHue yueOHOro MaTepuasa
koHyc. CeueHue yceueHHOro | YcedeHHbI koHyc. Ero o6pasytomas u Beicota. CeueHre yce4eHHOro KoHyca 2
KOHyCa
Tema 11.12 Illap u cdepa, ux | Conep:kanue yuedGHOro Mmarepuajia 2
CeueHus [Tap u cepa. Bzaumuoe pacnosoxkenue cepsl U miockoctd. CeyeHue mapa, cepsl
Tema 11.13 Tlonsatue 006 | Conep:xxaHue yueOHOro MaTepuasa
oobeme Tena. OtHomenue | [Tonstue 06 o6veme Tena. O6beM KyOa U IpSAMOYToNbHOTO mapaienenumneaa. Oovem 4
00BEMOB ITOJOOHBIX TET npu3Mbl U WIHHAPA. OTHOIIEHHE 00BEMOB MOAOOHBIX Tel. ['€OMETPHYECKUN CMBICI
onpeaenuTes 3-ro nopsyIka
B mom uucne
[TpakTrueckoe 3ausaTue Ne 39. O6bEM IpU3MBI U IIMIIMHIPA. 2

39




Tema 11.14 OO6Obvembr u | Conep:kaHue yueOHOro MaTepuasa 2
wionaau nosepxHocre Ten | O0bembl nupamMuibl 1 Konyca. O6beM miapa. Ilnomaau noBepxHocTeil Ten
Tema 11.15 Kom6unanuu | Conep:kaHue yueOHOro MaTepuasa 4
MHoOrorpanHukoB  u  Ten | KomOuHamm reoMeTpu4eckux Tel
BpalLCHU B mom uucne
[Tpaktuueckoe 3ansTue Ne 40. KoMOuWHanum MHOTOTPAaHHUKOB W KOMOHWHAIIUK TEI
BpaIlCHHUS. 2
[Tpaktrueckoe 3anstue Ne 41. KomOMHAIIMM MHOTOTPAHHUKOB U TeJl BpAIllCHUSI. 2
Tema 11.16 I'eomerpuueckue | ConepxxaHue yueOHOro MaTepuasa
KOMOMHAIIMH Ha TPAKTHKE Hcnonp3oBaHne KOMOMHALMA MHOTOTPAHHMKOB W TEJ BpalleHUS B MPAKTUKO- 4
OpPUEHTUPOBAHHBIX 3aJ]a4ax
B mom uucne
[Tpaktueckoe 3anstue Ne 42. HMcnonb3oBaHue KOMOMHAIUMii MHOTOTPaHHUKOB Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
[Tpaktnueckoe 3anste Ne 43. Hcnonb3oBaHue KOMOMHALMKA TeNl BpalleHUs Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE. 2
Tema 11.17 Pemenne 3anau. | Conep:kanue y4e0HOro Marepuajia
MHuororpanauku ¥ Tena | OObEMBbI U IUIOIIA U TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BPALLECHUS 2
BpalIeHUs
Paznen 12. MHoxecTBa. 10 OK 01, OK 02, OK
JJieMeHThI Teopuu rpagos 03, OK 04, OK 05,
Tema 12.1 MHoxecTBa Copeprxanue yueOHOro MmarepuaJia 9 OK 07,1IK 1.2,
ITonsitue MuoxecTBa. [lonmMHOXkecTBO. Onepani ¢ MHOKECTBAMH JIP4, JIP30
Tema 12.2 Omnepanuu c | [IpodeccnoHaILHO-OPUEHTHUPOBAHHOE COEP:KAHUE 2
MHOKECTBAaMU Onepannu ¢ MHOXKecTBaMH. PelieHne npukiaaHbIxX 3a1a4
B mom uucne
[TpakTueckoe 3anarue Ne 44. Onepanuu Hajg MHOXKECTBaMU. PenieHue NpUKIagHBIX
3a;ad. 2
Tema 12.3 I'padmr Conep:xxaHue yueOHOro MaTepuasa 4

[Tonsitue rpada. CsizHblA rpad, 1epeBo, IUKI rpad Ha MIOCKOCTH
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B mom uucne

[Tpaktrueckoe 3ansaTue Ne 45. OCHOBHBIC ITOHSATHS TEOPHUH TpadoB. 2
[TpakTraeckoe 3austue Ne 46. [Toctpoenue rpados. 2
Tema 12.4 Pemenue 3amau. | Comeprkanue ydeOHOro MaTepuasa
MmuoxectBa, rpadper u wux | Onepanuu ¢ MHOXecTBaMH. ONHUCAHUE PEAJHHBIX CUTYalUd C MOMOIIBIO MHOMECTB. 2
MIpUMEHEHUE [Tpumenenue rpadoB K pelIeHUIo 3a1au
Pasznen 13. DaemeHTHI OK 01, OK 02, OK
KOMOUHATOPUKH, o4 03, OK 04, OK 05,
CTATUCTUKH W TeOpUH OK 07, JIP23,
BEpPOSATHOCTEM JIP30
Tema 13.1 OcnoBuble | Comepxkanue y4eOHOro MaTepuasa 2
MOHSTHSI KOMOMHATOPUKHU [lepecTaHOBKH, pa3MellIeHHUs, COYCTAHHUS.
Tema 13.2 Co6nitue, | Conep:kanue yuedOHOro Mmatepuajia
BEPOSTHOCTh coObITus. | COBMECTHBIE M HECOBMECTHBIE COOBITHA. Te€OopeMbl O BEPOSTHOCTH CYMMBbI COOBITHH. 4
CnoxxeHue ¥  YMHOXXEHHE | Y CJIOBHas BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCUMBbIE COOBITUSA. TeopeMbl 0 BEPOSITHOCTH
BEPOATHOCTEH MIPOU3BEICHUS] COOBITUH.
Tema 13.3 Beposartaoctes B | [IpodeccnoHAIbHO-OPHEHTHPOBAHHOE CO/IePKaHUE
npodeccuoHanbHbIX 3aga4ax | OTHOCUTENbHAs 4YacTOTa COOBITHS, CBOMCTBO €€ ycroiunBocTH. CTaTHCTHYECKOE 4
ornpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
B mom yucne
[Tpaktueckoe 3anarue Ne 47. Yacrora coObiTua. CTaTUCTHYECKOE OINpeiesieHne
BEPOSATHOCTH. 2
[TpakTrueckoe 3ansTue Ne 48. OrieHKa BEpOSTHOCTH COOBITHSL. 2
Tema 134  Jluckpernas | Conep:kaHue yueOHOro MaTepuasia
clly4aiiHas BEJIMYMHA, 3aKOH | Bunbl cimydaliHplx BenuuuH. OnpenencHue TUCKPETHON CIIy4alHON BEJIWYHMHBI. 3aKOH 4
€€ pacupeneIcHUs pacrpeeneHusi JUCKPETHOM CIIy4yalHOW BEJIMYHMHBI. Ee 4nciioBbIe XapaKTepUCTUKHU
Tema 13.5 3anaun | CopepaxaHue y4eOHOIro MmarepuaJia
MaTeMaTH4eCcKou cTaTUCTUKU | Bapmanvonnsii  psaxa.  [lomuron wactor w rucrorpamMma.  CraTuctuyeckue 4
XapaKTePUCTHKU psijia HabII0JaeMbIX TAHHBIX
Tema 13.6 Cocrasnenue | [IpoeccnoHaILHO-OPUEHTHPOBAHHOE COIEP:KAHUE 4
Tabmuiy M auarpamMm  Ha | [lepBuynas oOpaboOTKa CTaTUCTMYECKMX JaHHBIX. I'paduueckoe HMX MpeacTaBICHHE.
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IIPaKTUKE

Haxoxxnenue cpeqHUX XapakKTepUCTHK, HAOIIOAaeMbIX JaHHBIX

B mom uucne
[TpakTaeckoe 3ansaTue Ne 49. IlepBuunas 006pabOTKa CTATUCTUYECKUX JAHHBIX U HX

rpadguyeckoe npeICTaBlICHHE. 2
[Tpaktuyeckoe 3anstue Ne 50. HaxoxaeHue CpeaHHMX XapaKTEpUCTHK HaOII0IaeMbIX
TAHHBIX. 2
Tema 13.7 Pemenue 3anau. | Conep:kanue y4eOHOro Mmarepuajia
DneMeHThl KOMOWHATOPUKH, | DIeMeHThl KOMOMHATOPUKU. COOBITHE, BEPOATHOCTD COOBITUS. CI0KEHNE U YMHOKEHUE 2
CTaTUCTUKH u TEOpUU | BEPOATHOCTEN
BEPOATHOCTEM
Pasnen 14. YpaBHenuss u 26 OK 01, OK 02, OK
HEPaBEHCTBA 03, OK 04, OK 05,
Tema 14.1 PaBHocunbHOCTh | Conep:kaHue y4eOHOro MaTepuajia OK 06, OK 07, IIK
ypaBHEHUH U HEpaBeHCTB. | PABHOCWJIBHOCTh ypaBHeHMl M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBbI 1.2, JIP23, JIP30
OOm1re METOABI pelIeHuUs PaBHOCWJIBHBIX NEPEX0/laX B YpaBHEHHUSX U HepaBeHcTBax. OOlIue MeToJbl pelieHus 4
YpaBHEHUN: Tepexo] OT paBeHCTBa (YHKUMH K paBEHCTBY apryMeHTOB IS
MOHOTOHHBIX (YHKIUI, METOJ pPa3l0okKEeHHs] Ha MHOXXHUTEIH, METOJ| BBEJIEHUS HOBOI
epeMeHHOH, QYHKIIMOHAIbHO-TpadUUeCcKUuil METOT
Tema 14.2 TI'paduueckuii | ConepxxaHue yueOHOro MaTepuaia
METOJ pelleHusi ypaBHeHMH, | OOIre MeToAbl pelIeHus HEpaBeHCTB: MEPeXoja OT CpPaBHEHUsS 3HaueHWH (QyHKIMHA K
HEPABEHCTB CPaBHEHMIO 3HAYEHMH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMH, METOJl HWHTEPBAJIOB, 4
dyHKUMOHaNBHO-Tpaduuecknii mMeroa. I'paduyeckuil MeTon pemieHUs ypaBHEHUH WU
HEPABEHCTB
B mom uucne
[Tpaktuyeckoe 3anstue Ne 51. ['paduueckuii MeTO1 pelIeHusl YpaBHEHUN U HEPABEHCTB. 2
Tema 14.3 VYpapaenus wu | Coaep:xxaHue yueOHOro MaTepuasa
HEPABEHCTBA C MOJyJIEM Omnpenenenne mMonyins. Packpeitue Moayis 1o onpeaeneHuto. Ilpocreiimmue ypaBHEHUS 4
U HepaBeHCTBa ¢ MofyJeM. [IprMeHeHne paBHOCWIBHBIX MEPEXOJ0B B ONpPEAEICHHBIX
TUIIAX YPABHEHUH U HEPABEHCTB C MOAYJIEM
B mom uucne
ITpakTueckoe 3ansaTue Ne 52. PerieHne ypaBHEHUN U HEPABEHCTB C MOAYJIEM. 2
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Tema 14.4 VpaBHeHus u

Conep:xxanue yueOHOIro MaTepuaJa

HEPaBEHCTBA ¢ mapaMerpamMu | 3HaKOMCTBO ¢ mapamerpoM. [Ipocreiiiine ypaBHEHUS] M HEPaBEHCTBA C TAPAMETPOM 4
Tema 14.5 CocraBnenue u | [IpoeccnoHaIbLHO-OPHMEHTHPOBAHHOE COAEPKAHUE 8
peuieHre  mpodeccHoHATbHBIX | Perienne TeKCTOBbIX 3a/1a4 MPOoEeCCHOHAIBHOIO COJIepKaHus
3a7a4 c IIOMOIIUEIO | B mom uucne:
ypaBHEHUU [Ipaktnueckoe 3anstue Ne 53. PemieHue TEKCTOBBIX 3a7ady C MOMOUIBIO JIMHEUHBIX,
KBaJPaTHBIX U APOOHO-IMHEHHBIX YPaBHEHUH. 2
[Tpaktueckoe 3ansaTtue Ne 54. PemieHue TEKCTOBBIX 3aJad C IOMOIIBIO CHUCTEM
YpaBHEHHUH. 2
[Ipaktuueckoe 3anstue Ne 55. [lonarue o 3a1ayax JMHEWHOTO IPOrPaMMHUPOBAHUSL. 2
[TpakTideckoe 3anstue No 56. Pemenue TEKCTOBBIX 3amad  MpodecCHOHATLHOTO
COJIEpKaHusl C OMOIIBIO YPABHEHHIA. 2
Tema 14.6 Pemenue 3amau. | Conep:xxaHue yueOHOro MaTepuasa
VYpaBHEHUs U HEPABEHCTBA OO0mue MeTonbl pelieHUsT YpaBHEHWUN. YpaBHEHHS W HEPaBEHCTBA C MOJYJIEM H C 2
napameTpamMu
B mom uucne:
[Tpaktueckoe 3anstue Ne 57. OOmue MeToAbl pelleHHs] ypaBHEHUW. YpaBHEHUS U
HEpaBEHCTBA C MOAYJIEM U C TapaMeTpaMHu 2
ITpomesxyTounas aTrecTanus (IK3aMeH) 16
Bcero: 340
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3 YCJOBUSA PEATINZALIUU TIPOI'PAMMBI YYEBHOTI'O IPEIMETA
3.1 TpeGoBanuss K  MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
o0ecneyeHun 1o

Yuebnblii peaMer peanusyercs B yueOHoMm kabunetre Ne 401 Martemaruka.
[IpuknanHas MmaTeMaTHKa.
O6opynoBanne yueOHOTO KaOUHETA:
— TI0CaJIOYHBIE MECTa MO KOJIMYECTBY OOyHAIOIINXCS;
— pabouee MeCTO PenoJaBaTels;
—  KOMIUIEKT y4eOHO-HArJISAHBIX TTOCOOUH;
— KOMIUIEKT AJIEKTPOHHBIX BUJIEOMATEPHAIIOB;
— 3aJaHus JUIsl KOHTPOJIBHBIX padoT;
- npodeccuoHaIbHO OPUEHTUPOBAHHBIE 3aJaHUS;
— MarepHualibl SK3aMeHa.
Texnuyeckue cpeacTBa 00yueHus: paboyero Mecrta ImpenoaaBaTessi: HOYTOYK
C JIMIICH3UOHHBIM MPOTrPAaMMHBIM OO€cCleueHHuEeM, MEPEHOCHOE MYJIbTUMEIUIMHOE
o0opynoBaHue (MMPOEKTOP U MPOEKIIMOHHBIN SKpaH), JJOKaIbHasl CETh C BBIXOJIOM B

Internet.

3.2 UudopmanmoHHoe odecnevyeHUue peajn3anuu NporpaMmbl
Jlnst  peanuzanu  mporpaMmbl - OMOIMOTEYHBIM  (QOHIT 00pa3oBaTEIbHON
OpraHW3allid WMEET T[IeYaTHbIE ©  DJIGKTPOHHBIE  OOpa3oBaTelIbHBICE U

nH(OPMAITMOHHBIEC PECYPCHI, UCIIOIB3yEMbIE B 00pa30BaTEIIHLHOM IIPOIIECCE.

Ilepeyenp  pekOMeHAyeMBbIX  Y4YeOHbIX  M3JaHUN, JONMOJHUTEILHOMU

Jurepatypbl UHTepHeT- pecypcoB, 6a3bl JaHHBIX 0H0JINOTEYHOT0 QoHaA:

3.2.1 OcHOBHBbIE HCTOYHUKH:
1. TlparyceBuu, M. 5. Marematuka: anreOpa W Hadaja MaTeMaTHYECKOTO

aHaju3a, TeoMeTpus. Anredpa U Havajla MaTeMaTUUeCcKoro aHanm3a. 10-i

44



KJ1acc: yrryOn€HHbI ypoBeHb : yueOHuk / M. f. IlparyceBuu, K. M.
Cron6oB, A. H. 'onoBun. — 7-e u3a., crep. — Mocksa : [IpocBerenue,

2022. — 430 c. — ISBN 978-5-09-087224-9. — Tekcr : 31eKTpOHHBIH //

Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334400. — Pexum poctyma: Ui aBTOpPUS3.
IIOJIB30BATEIICH.

2. IlparyceBuu, M. fI. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOIO
aHanu3a, reoMeTpus. AnreOpa U Hayaja MaTeMaTHYeCKOro aHanuza. 11
KJjacc : yriayOnéuusiii ypoens : yueOnuk / M. . I[lparyceBuu, K. M.
Cronbos, A. H. I'omoBun. — 8-¢ u3n., crep. — Mocksa : IIpocsernienue,

2022. — 459 c. — ISBN 978-5-09-088448-8. — Tekcr : ameKTpoHHbIH //

Jlanb : AJIEKTPOHHO-OMOIMOTEUHAs cUCTEMA. — URL:
https://e.lanbook.com/book/334565. — Pexum moctyna: anst aBTOpU3.
ITOJIb30BATEINIEH.

3.2.2 JlonoJIHUTEIbHbIE HCTOYHUKH:

1. bammakos M.M. Maremaruka. 3amadyHuk: yde0. 1mocoOwe s CTY.
yupexaeHuil cpes. npod. oopasoanus /M.M. bammakos.-5-€ u3z., crep.
— M.: Uznatennckuii ieHTp «Akagemus», 2019. — 416 c.

2. bammakop  M.U. Marematuka. COOpHMK 3amad  IpoQUIBLHOM
HaIpaBJICHHOCTH: y4e0. mocobue s yUYpeKJIeHUM Had. U cpea. npod.
obpazoBanust / M.MU. bammakoB. — M.: HW3narensckuili HEHTP
«Axamemus», 2019.— 208 c.

3. bammakoB M.M. Maremaruka: y4eOHUK JJIsl YUPEKICHUN Hay. U CPEl.
mpod. obpazoBanmss / M.U. bammakoB.- 7-¢ wu3m.,, crep. — M.
N3 natensckuit neHTp «Akagemus», 2019. — 256 c.

4. bnunoa, C.II. Maremaruka. [IpakTukym JUisi CTyJI€HTOB TE€XHMYECKHX
cnermanpHoctet / C. II. bnunoBa. — 2-¢ w3a., crep. — CaHKT-

[TerepOypr : Jlanmb, 2023. — 196 ¢. — ISBN 978-5-507-45891-2. —
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TekcT : snekTpoHHbIH // JlaHb : 2JIEKTPOHHO-OUOIMOTEYHAsI CUCTeMa. —
URL: https://e.lanbook.com/book/291170. — Pexum pgoctyma: mjis
aBTOPU3. ITOJIB30BATENEH.

5. bymnpik, I'. M. MaTtemaruka : yueOHoe nmocooue st cro / I'. M. Byasik.
— Cankr-IletepOypr : Jlans, 2022. — 156 ¢. — ISBN 978-5-8114-8283-
2.— Tekcr: oanekTpoHHbIN // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/187562. — Pexwum
J0CTyMa: JIJIsl aBTOPH3. TOJIb30BaTEICH.

6. Ky3un, I'. A. Marematuka : yueo6Hoe mocobue / I'. A. Kysun, O. B.
Mengenena, E. B. Ilononsu. — Hoocubupck : HI'TY, 2019. — 71 ¢. —

ISBN  978-5-7782-3026-2. — Texct: oanexktpoHHsii / Jlanp
AJIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL:
https://e.lanbook.com/book/118310. — Pexum pocTyma: s aBTOpPU3.
ITOJIb30BATEIIEH.

7. Marematuka: anrebpa ¥ Hadala MaTeMaTHYECKOTO aHaIN3a, TeOMETpPHI.
AnreOpa u Hayaia mMaTeMaTuyeckoro aHammsa. 11 kimacc : 0a30BbIA U
yrayonéunsiii ypoBuu : yueOoHuk / C. M. Huxonbckuii, M. K. Iloramnos,
H. H. Pemernukor, A. B. IlleBkun. — 9-¢ m3m., crep. — Mocksa :

[Tpoceemenwne, 2022. — 464 c. — ISBN 978-5-09-087641-4. — Tekcr :

ANEeKTPOHHBIN // JlaHb : aneKkTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334556. — Pexxum poctyma: s aBTOpU3.
IIOJIb30BATEIIEH.

8. Mypasun, I'. K. Marematuka : anrebpa ¥ Havajla MaTeMaTUYeCKOTO
aHam3a, reoMeTpusi. Anredpa v Havyajla MaTeMaTUYecKoro ananusa : 11-i
KJacc : yriayOnéHHelii ypoBeHb : yueObnuk / I'. K. MypaBun, O. B.
Mypasuna. — 9-e u3z., crep. — Mocksa : IIpocBemenue, 2022. — 318
c. — ISBN 978-5-09-091755-1. — Tekct : snekTpoHHbIM / Jlanp :

3JICKTPOHHO-OMOIMOTeUHAS cucTema. — URL.:
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https://e.lanbook.com/book/334676. — Pexxum goctyma: Juisi aBTOpHS3.
II0JIb30BAaTEIIEH.

9. Hamankos, C. B. Pemenue 3amad mKOILHON MaTeMaTHKU : Yy4eOHO-
meroaudeckoe mocobue / C. B. HamankoB. — Hwxuuii HoBropon :
HHI'Y wMm. H. W. Jlo6auesckoro, 2021. — 78 c¢.— Tekcr:
ANEeKTPOHHBIN // JlaHb : 3ieKkTpoHHO-OMOMmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/283148. — Pexum goctyma: Ui aBTOPHS3.
ITOJIb30BATEIIEH.

10.ITotockyeB, E. B. Maremaruka: anreOpa ¥ Hauyajga MaTeMaTHUYECKOIO
aHanu3a, reometpus. ['eomerpusi: 10 kmacc: yriayOnEHHBI YpPOBEHB :
yueOnuk / E. B. ITorockyes, JI. W. 3BaBuu. — 10-e u3x., ctep. — MockBa

: ITpocsemenue, 2022. — 223 ¢. — ISBN 978-5-09-088963-6. — Tekcr :

ANEKTPOHHBIN // JlaHb : 37eKTpOHHO-OMONMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/334823. — Pexum poctyma: mjis aBTOpU3.
II0JIb30BAaTEIIEH.

11.ITotockyeB, E. B. Maremaruka: anreOpa W Hauyajga MaTeMaTHUYECKOIrO
aHanuza, reometrpus. I'eomerpus: 11-i kiacc: yrimyOna€HHBIH ypPOBEHb :
yueOnuk / E. B. Ilorockyes, JI. U. 3BaBu4. — 9-¢ u3a., crep. — Mockaa :

[Tpoceemenwne, 2022. — 384 c¢. — ISBN 978-5-09-095156-2. — Texer :

ANEeKTPOHHBIN // JlaHb : siexkTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334826. — Pexum poctyna: mjis aBTOpU3.
IIOJIb30BATEIIEH.

3.2.3 Ilepuoanueckue M31aHUuA:

1. Bcepoccuiickoe Menarornueckoe M3JIaHhe «YUHUTENIbCKUM >KypHaI». —

URL: https://www.teacherjournal.ru/categories/10?page=1 — Tekcr:
3JIEKTPOHHBIN.
2. Y4eOHO-MeTOUUECKHit KypHai «Maremarukay. — URL:

https://mat.1sept.ru/matarchive.php — Tekct: 351eKTPOHHBIH.
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3. «Marematuka» — ydeOHO-meTonuueckass razera «Ksant»//Kyphan —

URL: kvant.mirrorl.mccme.ru. — TeKCT: 3JeKTPOHHBIH.

3.2.4 Ilepeyenb mnpodecCHOHANBHBIX 0a3 JaHHBIX W HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM:
4. Enunas xosekiusi 1mugpoBbIX oOpa3oBareibHBIX pecypcoB. — URL:

http://school-collection.edu.ru/ — TekcT: 37E€KTPOHHBIA.

5. Hayunas AJIEKTPOHHAA oubmoTeka (HOB). — URL:
http://www .elibrary.ru  (mata oOpamenus: 12.05.2022). — Tekcr:
3JIEKTPOHHBIN.

6. OtkpeiThiii KoJuTek. Martemaruka. — URL: https://mathematics.ru/ . —
TeKCT: 2JIEKTPOHHBIN.

/. ®enepanbublii  moptann  «Poccuiickoe  oOpazoBanume». —  URL:
http://www.edu.ru/. — TekcT: 3JeKTPOHHBIA.

8. denepanbHblii 1EHTP HHOOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB. —
URL: http://fcior.edu.ru/ (mara oOGpamenus: 01.05.2022). — Tekcr:

3JIEKTPOHHBIN.
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4 KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O

Kontposns wu

OIICHKa pPC3yJIbTATOB

INPEAMETA

OCBOCHUA

001eobpazoBaTebHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMHUpOBaHUE OOIIMX KOMIIETCHIIMA MO pasfiejaM M TeMaM COJACpKaHUS

y4eOHOTo MaTepuarna.

[IpomexxyTouHas arrectanus B popMe sK3aMeHa.

Oo6mue komnerenunu (OK),
JIMYHOCTHBIE Pe3yJbTaThl

Pa3zgen/Tema

Tun oneHoYHbIX

(JIP) MeponpHsITHSI
OK 01. Beibupats criocoOb1 P1,Temsr1.1,1.2,1.3,14,15,1.6 TectupoBanue
perieHus 3ana4y P2, Temrsr 2.1, 2.2,2.3,2.4,25 YcTHbI# onpoc
npodecCuoHAIbHON P 3, Temsr 3.1,3.2,3.3,3.4 MareMaTH4eCcKUui
JEATEIIbHOCTH MTPUMEHUTEIBLHO P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, JUKTaHT
K pa3JIMYHbIM KOHTEKCTaM 4.7 NuauBuayanbHast
P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | camocTosATeabHAs
5.7,5.8,5.9,5.10,5.11 pabora
P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [Ipencrasicane
P 8, Temsur 8.1, 8.2 pe3yabTaTOB

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

IIPaKTUYECKHUX paboT
3amuTa TBOPUECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, pabot

10.5, 10.6 3amnura

P11, Temer 11.1,11.2,11.3,11.4, VHIUBUYy aTbHBIX

11.5,11.6,11.7,11.8, 11.9, 11.10, MIPOEKTOB

11.11, 11.12,11.13, 11.14, 11.15, KonTponbHas padota

11.16, 11.17 Brmmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 AK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2,13.3, 13 .4, 3aJlaHui

13.5,13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4,

14.5, 14.6
OK 02. cnonp3oBath P1,Temsr1.1,1.2,1.3,14,15,1.6 TectupoBanue
COBpeMeHHBIE cpezicTBa moucka, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 VYcTHbIi onpoc
aHaJM3a U UHTEpIIpETalu P 3, Temsr 3.1, 3.2,3.3,3.4 MarteMaTH4eCKuil
nHpopManuu, u P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, JUKTaHT
nH(OPMAIIMOHHBIE TEXHOJIOTUN 4.7 NunuBunyansHas
JUTST BEIIOTHEHUS 3a71ad P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | camocTosATeIbHAS
npodeccnoHanbHOMI 5.7,5.8,5.9,5.10, 5.11 pabota
JESITENLHOCTH P7, Temrr 7.1,7.2,7.3, 7.4 [Ipencrasnenue

P 8, Tems1 8.1, 8.2 pe3yJIbTaTOB

P9, Tems1 9.1, 9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

MPaKTUYECKUX paboT
3amyra TBOPUECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, pabot
10.5, 10.6 3amura
P11, Temsr 11.1, 11.2, 11.3, 11.4, WHJIUBHTYATHHBIX
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11.5,11.6,11.7,11.8,11.9, 11.10, MIPOEKTOB

11.11,11.12,11.13, 11.14, 11.15, KontponbHas padota

11.16, 11.17 Brmmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3, 13 .4, 3aJaHuil

13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

145, 14.6
OK 03. IlnanupoBats u P1,Temsr1.1,1.2,1.3,1.4,15,1.6 TectupoBanue
pean30BbIBaTh COOCTBEHHOE P2 Temer2.1,2.2,2.3,2.4,2.5 YcrHblii onpoc
npodeccuoHanbHOE U P 3, Temsr 3.1, 3.2,3.3,3.4 MareMmaTudecKuit
JUYHOCTHOE Pa3BUTHE, P4, Temr14.1,4.2,4.3,4.4,4.5, 4.6, IIUKTAHT
MPEANPUHUMATEIBCKYIO 4.7 WNunuBunyansHas
JIeSITEIILHOCTD B P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | camocTosATeIbHAs
npodeccronanbHOI chepe, 5.7,5.8,5.9,5.10,5.11 pabora
HUCII0Jb30BaTh 3HAHUS [10 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [IpencraBnenue
(WHAHCOBOW TPAaMOTHOCTH B P7, Temsr 7.1,7.2,7.3, 7.4 pe3yIbTaTOB

PAa3JIMYHBIX JKU3HCHHBIX
CUTyalusax

P 8, Tems1 8.1, 8.2
P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,

NPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

9.7,9.8,9.9,9.10,9.11 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3ammuTa
10.5, 10.6 WHUBUAYaIbHBIX
P11, Temsr 11.1, 11.2, 11.3, 11.4, MIPOEKTOB
11.5,11.6,11.7,11.8, 11.9, 11.10, KontponbHas padota
11.11,11.12,11.13, 11.14, 11.15, Brinonnenue
11.16, 11.17 JK3aMEHAIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJlaHui
P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5,13.6
P 14, Temsl 14.1, 14.2, 14.3, 14.4,
14.5, 14.6
OK 04. OddexTuBHO P1,Temsr1.1,1.2,1.3,14,15,1.6 TectupoBanue
B3aUMOJIeiCTBOBATh U pabotats | P 2, Temur 2.1,2.2,2.3,2.4,2.5 VYcTHbIi onpoc
B KOJUIGKTUBE U KOMaH/IE P 3, Temsr 3.1, 3.2,3.3,3.4 MarteMaTH4eCKuil
P4, Temr14.1,4.2,4.3,4.4,4.5, 4.6, JUKTaHT
4.7 NuauBuayanbHast
P 5, Tems! 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | camocrosgTenpHas
5.7,5.8,5.9,5.10,5.11 pabota
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [Tpencrasicaue
P7, Temrr 7.1,7.2,7.3, 7.4 pe3yabTaToOB

P 8, Temsr 8.1, 8.2

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1, 11.2, 11.3, 11.4,
115, 11.6,11.7,11.8, 11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

MPaKTUYECKUX paboT
3amura TBOPYECKUX
pabot

3amura

WHIWBUTY ATBHBIX
MIPOEKTOB
KonTponbhas pabora
Brmonnenue
SK3aMEHAIIMOHHEIX
3aJaHuM

50




13.5,13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5, 14.6

OK 05. Ocy1ecTBisITh YCTHYIO
U IUCbMEHHYIO KOMMYHHKAIUIO
Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTe!
COLIMAJIbHOTO U KYJIBTYPHOT'O
KOHTEKCTa

P1,Temsr1.1,1.2,1.3,1.4,15,1.6
P2, Temsr2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temsr4.1,4.2,4.3,4.4,4.5, 4.6,
4.7

P 5, Temn! 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 8, Temsr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3, 11.4,

TectupoBanue
YceTHBII onpoc
Maremarnueckuit
JTUKTAHT
NnauBuayanbHas
CaMOCTOSITENIbHAs
pabora
IIpencraBnenue
pe3yJIbTaToOB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

11.5,11.6, 11.7 pabot
P12, Temsr 12.1,12.2,12.3 3amuTa
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, VHJIUBUYy aTbHBIX
13.5, 13.6 MIPOCKTOB
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, Kontponbnas padota
14.5, 14.6 Briosinenue
9K3aMEHAIMOHHBIX
3aJaHuN
OK 06. IlposiBnsate rpaknancko- | P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 TectupoBanue
MaTPUOTHYECKYIO TTO3ULHUIO, P 5, Temnt 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | YcTHBII onipoc
JEMOHCTPUPOBATH OCO3HAHHOE 5.7,5.8,5.9,5.10, 5.11 MaremaTndecKkui
[IOBEJIEHUE HA OCHOBE P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, IIUKTAHT
TPAIUIIMOHHBIX 9.7,9.8, 9.9, 9.10, 9.11 NunuBunyanpHas
obOmeuenoBeueckux nenHocreit, | P 10, Temsr 10.1, 10.2, 10.3, 10.4, CaMOCTOSITEIbHAs
B TOM YHCJIE C YIETOM 10.5, 10.6 pabota
rapMOHH3ALUU P11, Temsr 11.1, 11.2, 11.3, 11.4, [IpeacraBnenue
MEKHAIIHOHAILHBIX U 11.5,11.6,11.7,11.8, 11.9, 11.10, pe3yIbTaTOB

MCIKPCIIUTUO3HBIX 0THOIJ.ICHPII>1,
IMPUMCEHATH CTAaHAAPTBI

11.11,11.12,11.13, 11.14, 11.15,
11.16,11.17

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

AHTUKOPPYILIMOHHOTO P 14, Temsr 14.1, 14.2, 14.3, 14,4, pabot
MOBEIEHUS 145, 14.6 3amura
WHIUBUIYATbHBIX
MIPOEKTOB
KonTponbnas pabota
Brmonnenue
9K3aMCHAIIMOHHBIX
3aJaHui
OK 07. ConenicTBOBaTh P1,Temsr1.1,1.2,1.3,1.4,15,1.6 TectupoBanue
COXPAHEHUIO OKPY KaroIen P2, Temsr 2.1,2.2,2.3,2.4,2.5 VYcTHbIii onpoc
CpeIbl, pecypcocOepekeHHIO, P 3, Temst 3.1,3.2,3.3,3.4 Maremaruueckuit
MIPUMEHSATH 3HAHUS 00 P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, JUKTaHT
W3MEHEHUU KIuMaTa, npuHiunel | 4.7 NuauBuayansHast
OEepEeKITMBOTO MTPOU3BOICTRA, P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | camocTosATeIbHAS
3¢ HEKTUBHO AEHCTBOBATH B 5.7,5.8,5.9,5.10, 5.11 pabota
YPE3BBIYANHBIX CUTYAITUIX P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [Ipencrasnenue
P7, Temr1 7.1,7.2,7.3, 7.4 pe3yabTaTOB

P 8, Temsr 8.1, 8.2

IPAKTHYECKHUX paboT
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P9, Temnr 9.1, 9.2,9.3, 9.4, 9.5, 9.6,

3amuTa TBOPUYECKHUX

9.7,9.8,9.9,9.10,9.11 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3amuTa
10.5, 10.6 WHIUBHTy ATBHBIX
P11, Temsr 11.1, 11.2, 11.3, 11.4, MIPOEKTOB
11.5,11.6,11.7,11.8, 11.9, 11.10, KontponbHas padota
11.11,11.12,11.13, 11.14, 11.15, Brinonnenue
11.16, 11.17 JK3aMEHAIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJlaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6
P 14, Temsl 14.1, 14.2, 14.3, 14,4,
14.5, 14.6
[IK 1.2. Ananm3upoBath u P 1, Temnr 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, | TecTtupoBanue
paccuuThHIBaTh MaTepUAIIbI 1.7 YcrHbIi 0npoc
FCOIE3MUCCKIX ChEMOK P4, Teme14.1,4.2,4.3,4.4,4.5,4.6, MareMaTH4eCcKui
4.7 JTUKTAHT
P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | UnunuBunyansHas
5.7,5.8,5.9,5.10, 5.11 CaMOCTOSITEIbHAS
P 6, Temnl 6.1, 6.2, 6.3,6.4,6.5,6.6 pabora
P7, Temrr 7.1,7.2,7.3,7.4 [Ipencranenue
P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6, pe3yabTaTOB

9.7,9.8,9.9,9.10,9.11

P12, Temsr 12.1,12.2,12.3,12.4
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5, 14.6

NPAaKTUYECKUX padboT
3ammTa TBOPYECKUX
pabot

3amuTa

WHIMBUTY ATBHBIX
MIPOEKTOB
KonTponbhas padora
Brimonnenue
SK3aMEHAIIMOHHEIX
3aJaHuu

JIP2. IIposiBasitolui aKkTUBHYIO
IPaXIaHCKYIO MTO3ULUIO,
JEMOHCTPUPYIOIINN
IIPUBEPKEHHOCTh IPUHLIAIIAM
YECTHOCTH, MTOPAIOUYHOCTH,
OTKPBITOCTH, dKOHOMHYECKU
AKTUBHBIN U y4acTBYIOIIUH B
CTYJIEHYECKOM U
TEPPUTOPUATHBHOM
CaMOyTpaBJIE€HUH, B TOM YHUCIIE
Ha YCJIOBHSIX JOOPOBOJIYECTBA,
IIPOSYKTUBHO
B3aUMOJCUCTBYOIIUN U
YYacTBYIOIIHH B IEATENBHOCTH
0OIIIECTBEHHBIX OpraHU3aIIUN

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

HaOmroneune n
HKCIIEPTHAS OICHKA
BBIITOJIHCHU ST
WHIUBUIYATbHBIX
3aJIaHMUi,
CaMOCTOSTEIIbHBIX
pabot

JIP4. TlposiBnsromuii 1
JEMOHCTPUPYIOIINN yBa)XKEHUE K
JIIOASIM TPYAa, OCO3HAIOIIHI

P1,Temsr1.1,1.2,1.3,1.4,15,1.6
P2, Temrr 2.1,2.2,2.3,2.4,2.5
P 3, Temnr 3.1, 3.2,3.3,3.4

HaoOmroneune n
9KCIIEPTHAS OI[CHKA
BBITIOJIHCHU A
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IIEHHOCTh COOCTBEHHOTO TPY/Ia.
Crpemsmuiics K GOpMHPOBAHUIO
B CETEBOM CpeJle TMYHOCTHO U
poheCCUOHATLHOTO
KOHCTPYKTHUBHOTO «IIH(PpPOBOTO
crena»

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P7, Temsr 7.1,7.2,7.3,7.4

P 8, Temur 8.1, 8.2

P9, Tems1 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P12, Temsr 12.1, 12.2,12.3,12.4

WH/IUBUTY aTbHBIX
3aJIaHuH,
CaMOCTOSITEITbHBIX
pabor

JIP23. [lonyuenue
00y4JaromuMHUCsT BO3MOKHOCTH
CaMOPACKPBITHUS
caMopean3anus JNIHOCTH

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Temrr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temn! 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
P7 Temer 7.1,7.2,7.3,7.4

P8, Temsr 8.1, 8.2

P9, Temr1 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8,11.9, 11.10,
11.11,11.12,11.13,11.14, 11.15,
11.16, 11.17

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5, 14.6

HaOmronenue n
9KCIIEPTHAS OI[CHKA
BBITTOJTHCHHS
WHIMBUTY TBHBIX
3aJaHuM,
CaMOCTOSTEIbHBIX
pabor

JIP30. OcymiecTBIsAOMUN IOUCK
U UCTOJIb30BaHUE UHPOPMAIIHH,
HE00X0AUMOM 15
3(PEKTUBHOTO BBHITOTHEHUS
pa3IUYHbBIX 33/ad,

PO eCCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHUSA

P1,Temsr 1.1,1.2,1.3,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1, 3.2,3.3,3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

P 5, Temsr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10,5.11

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
P7 Temer 7.1,7.2,7.3,7.4

P 8, Temsr 8.1, 8.2

P9, Temn1 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7,9.8,9.9,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

Habmoaenue u
9KCIIEPTHAS OICHKA
BBITTOJTHEHHS
WHIWBUTY ATBHBIX
3aJIaHUi,
CaMOCTOSTEIbHBIX
pabot

53




P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7, 11.8, 11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16,11.17

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3 ¢, 13.4,
13.5,13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5, 14.6

S IEPEYEHDB UCITIOJIB3YEMbBIX METOJAOB OBYUEHUSA
5.1 IlaccuBHbIE: JEKIUsA, YTEHUE, ONIPOC, Oecena, yIpaKHEHUSI, TEMOHCTPALIHS.
5.2 AKTUBHBIE U HHTEPAKTUBHBIC: MO3TOBOH IMITYpM, TBOPYECKHE 3adaHus, padboTa
B MaJbIX TpyIIax, HU3YYEHHE M 3aKPEIUICHUE HOBOTO HWHQPOPMAIMOHHOTO
MaTepuaia, MHTepaKTUBHAs JIEKIUs, padoTa ¢ HAIJISIIHBIM TTOCOOMEM, MPOEKTHBIN
METOJI, METOIbI PA3BUTHSI KPUTHUECKOTO MBIILJICHUS, TPE3CHTAIIUU, 0ACKET-METOI,

MCTOIbI HpO6HCMHOFO O6Y‘I€HI/IH, MHUHH-JICKIOHA, PCIICHUC CUTYAIMOHHBIX 3a/1a14.
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