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1. O0mas xapakTepucTHKA pado4yeil MporpaMMbl 0011e00pa30BaTebHON JUCIHUILIHHBI
«MaremaTuka»

1.1. MecTto aMCHUILVIMHBI B CTPYKType mnpogecCHOHAIBLHOI 00pa3oBaTeIbHOI
nporpammsl CI10:

ObmeoOpa3oBaTenpHas IucHUIUIMHA «Martematukay sBlSeTCs 00s3aTENbHONH YacThbiO
00m1eo0pa3oBaTeapHOro IUKIIA 00pa3oBaTenbHON mporpammbl B cooTBeTcTBUE ¢ PI'OC 09.02.07
— «H(popmMaLMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUE)

1.2. lesn ¥ muIaHUpYyeMble Pe3yJabTAThI 0CBOCHHS TUCHUILINHBI:

1.2.1. Heap AUCHUNIMHBI

Copmepxanre MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukar
HAIPAaBJIEHO Ha JIOCTH)KEHUE PE3YJIbTATOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom mpodeccuonanbhoi Hanpasiennoctu @I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yabTAThbl 0CBOEHUSI 00111e00pa30BaTeJIbHOM JUCUMIIJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue nucnuILiiHa umeeT npu GopmupoBanuu U pazputur OK.01- OK.07 u
[1K.2.3.



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mue!

JIuCunIIMHAPHbIE

OK 01 Bri6upats criocoOsl
peuieHus 3aaa4y
npodeccnoHaTbEHOM
JEATSIbHOCTH
PUMEHHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYyIy, OCO3HAHHE IICHHOCTHU
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTHBHOU JEATEIHHOCTH
COLIMAIbHOMU
HAIPAaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATD,

IUIAaHUPOBAThb UM CaMOCTOSATCIIbBHO BbIIIOJHATD

TEXHOJIOTHYSCKOU n

TAKYIO ACATCIIbHOCTD,

- UHTEpEC K pa3IU4HbIM chepam
npodecCHOHATEHOM JIeATEIILHOCTH,
OBnazeHne  yHHBEPCAJIbHBIMH  y4eOHBIMHU

IIO3HABATCIIBHBIMHA IICfICTBI/I?IMHI

a) 0a30BbIC JOTHYECKHE JICHCTBUS:

- CaMOCTOSTEIIBHO dbopMynupoBaTh u
aKTyallu3UpOBaTh MPOOJIEMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTB CyHIGCTBCHHI:Iﬁ HpI/I3HaK NI
OCHOBAHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I 158
0000IIICHHS;

- ONpEeNeNiTh IEIH JeATCIIbHOCTH, 33J1aBaTh
napaMmeTpsl U KPUTEPUHU UX JOCTHKCHHUS,;

- BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B
paccMaTpuBaeMbIX SIBICHUSX;

-BJIQJIETh METO/IaMH JI0OKA3aTeNbCTB, AITOPUTMAMHU PEIICHUS
3a1a4; yMeHue (hopMyaupoBaTh ONpeAeIeHHs, aKCHOMBI U
TEOPEMBI, TPUMEHSATH UX, TPOBOIUTH JJOKAa3aTEIbHbIC
paccyXIeHUs B X0JI¢ peUIeHHUs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETICHb YHCIIA, TIOTapu(pm
YHClla; YMEHUE BBIMOIHATH BRIYUCIICHUE 3HAYCHUN U
npeoOpazoBaHus BEIPAKEHHM CO CTETIEHSIMU U
norapudmamu, mpeodpazoBaHus APOOHO-PAMOHATBEHBIX
BBIPAKECHU;

- YMETh ONEPHUPOBATH MOHATHIMHU: PALlMOHATBHEIE,
UppalroOHaIbHBIE, TOKA3aTeIbHBIE, CTCTICHHBIC,
norapuMuyeckre, TPUTOHOMETPUYECKUE YPABHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: (HYHKIIHS, HETIpephIBHASL
(byHKIMA, TPOU3BOIHASL, IEPBOOOpaA3Has, ONpeAeIeHHbIN
WHTETPaJ; yMETh HaXOJUTh MPOU3BOHBIEC AIIEMEHTAPHBIX
(GyHKIWH, HCTIONB3YSI CIPABOYHBIE MATEPHAIIBL; UCCIIET0BATh
B IPOCTEUIIHNX CIydasx PYHKIIUU HA MOHOTOHHOCTb,
HaXO/WUTh HANOOJBIINE U HAMMEHBIIINE 3HAYCHUS (PYHKITHIA;
CTPOUTH TpapUKH MHOTOUICHOB C HCIIOIb30BaHHUEM
anmapaTta MaTeMaTU4YeCcKOro aHaan3a; MPUMEHSTh
MIPOU3BOJIHYIO TP PEUICHUH 33/1a4 Ha IBHKEHHE; PEIIaTh
MIPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U HAa HAUOOIBIIIHE U

! VkasbIBaroTCs IMYHOCTHBIE U METANpPEAMETHBIE pe3ynbraThl u3 ®TOC COO (B mocreaneit penakimu ot 17.08.2022) B otraronbHoii popme, popMUpyeMbIe

001eo0pa3oBaTeNbHON JUCITUTLTHHOM

2 JlucuuniuuHapHsle (IPeJMETHBIE) Pe3yJIbTaThl YKa3bIBAIOTCSA B COOTBETCTBUHU C MX HOJHBIM TepeuneM Bo ®T'OC COO (B nocienneii pepakuuu ot 17.08.2022




- BHOCHUTBL KOPPCKTHBBI B ACATCIBbHOCTD,
OLCHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OILICHUBATb PUCKU HOCJIGIICTBI/Iﬁ ACATCIIBHOCTH,
- Ppa3BHBaTb KpPCAaTHBHOC MBINIJICHUE IIpU
PEIICHUHU XXU3HCHHBIX HpO6J'I€M

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU yueOHo-
HCCIIEN0BATENBbCKON " IIPOEKTHOM
JACATCIIbHOCTH, HaBbIKaMH paspceuicHusd
pooem;

- BBIABIIATH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IC CBA3U U
aKTyaJIM3UpOBATh 3a/1avy, BBIIBUTATh THIIOTE3Y
€e pelIeHHs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHM, 33]1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJ'II/I3I/IpOBaTI> HOJ'Iy‘ICHHI)IC B X0/ peHIeHI/H[
3a1a4u pe3yanaTLI, KpI/ITI/I‘-ICCKI/I OIICHUBATh UX
JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MCHCHHE B
HOBBIX YCJ'IOBI/ISIX;

-- yM€Th NIEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
- YMETh HUHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIIBUTaTh HOBBIE HJIEW, TMpejarath
OpI/IFI/IHaJ'II)HI)Ie Ioaxoabl 1 pemeHI/m;

A CHOCOOHOCTH KX  HCHOJL30BaHUA B

IT0O3HABATEJILHON U COLMATIBHOM IPAKTUKE

HaWMEHBIIINE 3HAYCHUS, Ha HAX0X/ICHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSIMU: pAllMOHAIbHAS ()YHKITHS,
nokasatesbHasi (PyHKUHUA, CTeTIeHHas QyHKIuS,
norapudmuueckas GyHKIUS, TPUTOHOMETPUUECKHE
(dbyHKIIMM, 00paTHBIC (QYHKIIMH, YMEHHUE CTPOUTH rpaduKu
U3YYEHHBIX (DYHKIMH, UCIIOJIB30BaTh IpadUKK MPU U3yUYECHUU
IIPOIIECCOB U 3aBUCHUMOCTEH, TP PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX TIPEMETOB U 33]1a4 U3 PEATbHOM KU3HH, BRIPAKATH
(hopMyJIaMH 3aBHCHMOCTH MEKy BETMINHAMU;

- YMETh pemiaTh TEKCTOBBIC 33/1a49¥ PA3HBIX TUIIOB (B TOM
YHClie Ha MPOLIEHTHI, TOJIU U YaCTH, Ha JABI)KEHUE, padoTy,
CTOMMOCTh TOBapOB U yCIYyT, HAJIOTH, 33/1a4u U3 00J1acTh
yIpaBIeHUS JTUYHBIMU U CEMEHHBIMH (PHAHCAMN);
COCTaBIISTh BBIPAXKEHUS, ypAaBHEHUsI, HEPABEHCTBA U MX
CHCTEMBI TI0 YCIIOBHUIO 33]1auH, UCCIIE0BATh MOJYyYEHHOE
peIlIeHre U OLIEHUBATh TPABIOTIOJ0O0HOCTD PE3yIbTATOB;

- YMETh OIIEPUPOBATH MOHATUSIMU: CPEIHEES
apudMeTnyecKoe, MeIraHa, HanboIbIlIee U HAUMEHbIIIEE
3HAUEHUSs, pa3Max, IUCIEPCUs, CTAaHIAPTHOE OTKIIOHEHHE
YHCIIOBOTO Ha0Opa; yMeTh U3BJIEKAaTh, UHTEPIIPETUPOBATD
uH(bOpMaIIHIO, TPEJICTABICHHYIO B TaOIUIaX, HA
auarpammax, rpadukax, OTpaKarollyt0 CBOHCTBA pealbHbIX
MIPOLIECCOB U SBIICHUH; TPECTABIATH HH(OPMAIIHIO C
ITOMOIIBIO TAOJIUI] ¥ TUATpaMM; HCCIIeI0BATh
CTaTHCTUYECKUE JIAHHBIC, B TOM YHUCIIE C IPUMEHEHUEM
rpadMYeCKUX METO/O0B U 3JIEKTPOHHBIX CPEJICTB;




- YMETb OIIEPUPOBATH IMOHATUSAMU: CIIYYAWHBIA OIBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS;
YMCHHC BBIYUCIATHL BEPOATHOCTDb C UCITIOJIb30BAHUCM
rpaguYecKuX METO/I0B; IPUMEHATH (POPMYITBI CIIOKEHHS U
YMHOXEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI U
(OopMyJIBI IPH PELICHNH 3a/1a4; OL[CHUBATh BEPOSITHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYaiHBIMU
BEJIIMYMHAMU; YMEHUE IPUBOJUTDH IIPUMEPHI IIPOABICHUS
3aKoHa OOJIBIINX YMCET B MPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUAX

- YMCThb OIICpHUPOBATH MOHATUAMM: TOYKA, ITpAMasd,
IUIOCKOCTB, IPOCTPAHCTBO, IBYIPAaHHBIN YToJI,
CKpEIIMBAIOIIUECS TPSMbIE, TapaJuIeIbHOCTh U
HEePIEeHANKYISPHOCTD MPSIMBIX M TUNIOCKOCTEH, yroJI MeXIy
OPSMBIMHU, YTOJI MEX]Ty IPSIMOM U IIIOCKOCTBIO, YTOJI MEXTY
TUTOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,
paccTossHuEe MEXAY IPAMBIMU, pACCTOSTHUE MEXIY
IIOCKOCTAMMU, YMCHHE UCIIOJIB30BAaTh ITPH PCUICHUM 3aa4
M3Yy4YEeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

- YMETh ONEPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOrpaHHMKa, Ky0, mapajuienenumnes, npusMa, mupamMmuia,
¢burypa 1 MoBepxHOCTh BpaIllCHHs, IIMIIMH/P, KOHYC, L1ap,
cdepa, ceueHus: GUTypsl BpaleHHsl, IIIOCKOCTh, Kacatouasics
cdepsl, TIIUH/IPA, KOHYCA, TUIOIAAb TOBEPXHOCTH
MUpaMHJIbl, IPU3MBbI, KOHYCA, [IMJIMH/PA, TUIOMAIs CQepsl,
o0BeM Ky0a, MpSIMOYTOJIbHOTO Mapalieenurea,
MUpaMUILL, IPU3MEL, IIUJIMHApPA, KOHYCa, IIapa; YMEHHUE




n300pakaTh MHOTOTPAHHUKHU M MIOBEPXHOCTH BPAILLICHUS, UX
CEUEHUs OT PYKH, C IOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATh CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [IPaBUJIbHBIE
MHOTOTPaHHMKH;

- YMETb OIIEPUPOBATh MOHATUSAMU: IBH)KCHUE B
IPOCTPAHCTBE, 110100HbIE (PUTYPBI B IPOCTPAHCTBE;
MICITOJIB30BaTh OTHOILICHUE IJIOMAEH TOBEPXHOCTEN U
00BbEeMOB MOAOOHBIX (UTYp TPU PEIICHUH 3a/1a4;

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIUUNHBI (IJIMHA,
yTOJ1, IJIOMIA/h, 00BEM, IJIONIAIh TIOBEPXHOCTH ), HCIIOIB3YSI
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIUHATBI
BEKTOPA, CKAJSIPHOE NPOU3BEICHHE, YTOJI MEXY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJUTh C MOMOIIBIO U3YUYEHHBIX (POPMYII KOOPIAUHATHI
CEpENHUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMsI TOUKAMM;

- YMETb BBIOUPATH MOAXOAAIINMN U3yUEHHBINH METO JUIs
peleHns 3aauu, paclo3HaBaTh MaTeMaTHYecKue (PakThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaTE€MaTHYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM
MaTEMaTHYECKON HayKH.

- YMETbh OIIEPUPOBATH MOHATHIMU: ONPEEICHUE, AKCUOMA,
Teopema, CIeICTBUE, CBOMCTBO, IPU3HAK, T0OKA3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYITHPOBKHU; YMEHHE (POPMYIUPOBAThH
o0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, TPUBOAUTH




IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METOL
MaTeMaTHYeCKON MHAYKLUU; IPOBOAUTD JJOKa3aTeIbHbIE
paccyXAeHUs IPU PELIEHUHN 33]1a4, OLIEHUBATh JIOTHYECKYIO
IPaBUIBHOCTb PACCYKACHUH;

- YMETb ONIEPUPOBATH MOHATHIMU: MHOXKECTBO,
IOJMHOXECTBO, ONEPALIUU HAJl MHO)KECTBAMH; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH anmnapar ajs
OINMCAaHUS PEATIbHBIX IPOLIECCOB U SIBJICHUM TP PEIICHUU
3a/1a4, B TOM YHUCJIE U3 JIPYTUX YYEOHBIX NIPEIMETOB;

- YMETh OIIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JepeBo, UKL, rpad HA INIOCKOCTH; YMEHHUE 337aBaTh U
OIUCBIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCII0JIB30BaATh
rpadsl IpU pPELIeHNH 3a/1a4;

- YMETb CBOOOHO ONEPUPOBATH MOHATHSIMU: COUETAHUE,
NIEPECTAHOBKA, YNCJIO COYETAHUM, YUCIIO NIEPECTAHOBOK;
6unoM HeloTOHA; yMeHHe NpUMEHATh KOMOMHATOPHBIE
(akThbl ¥ pacCyXIeHU JUIsl pellIeHus 3a/1a4;

-yYMETh ONEPUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, LIeJI0e
YHCII0, OCTATOK 10 MOJYJII0, PAllMOHAIBHOE YUCIIO,
UPPALMOHAIIbHOE YHCIIO, MHOKECTBA HATYPAJIBHBIX, LIEJIBIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX YACE; YMEHUE
UCIIOJIb30BaTh MPU3HAKH JIEJIMMOCTH, HAUMEHbBIINH 00
JIeTUTENh U HauMEeHblIee o0I11ee KpaTHOE, allTOPUTM
EBxinaa npu penieHny 3a1aq; 3HaKOMCTBO C pa3JInYHbIMU
MO3UIIMOHHBIMU CHCTEMaMU CUHCJICHHUS,;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTENEHD C
L[eJIbIM TIOKa3aTesieM, KOpEeHb HaTypaJIbHOM CTENEHH, CTENEHb
C pallMOHAJIbHBIM [TOKa3aTesIeM, CTENEeHb C JeHCTBUTENbHBIM




(BelmecTBEHHBIM) TTOKA3aTeNeM, JJorapudM 4rciia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOIO YHCIA;

- YMETb OIIEpUPOBATh MOHATUSAMU: TOKAECTBO,
TOXKECTBEHHOE Npeo0pa3oBaHKe, YpaBHEHUE, HEPABEHCTBO,
CHUCTEMAa YPaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh
YPaBHEHUI, HEPABEHCTB U CUCTEM, PALlMOHAJIBHEIE,
MpPpalOHAJIbHBIE, IOKA3aTEIIbHBIE, CTCIICHHBIE,
aorapu(pMuyecKre, TPUrOHOMETPUYECKUE YPaBHEHMS,
HEPAaBEHCTBA U CUCTEMbI; YMEHUE PELIaTh YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIMYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C [TapaMETPOM;
IIPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI AJIs
pelIeHUsT MaTEMATUYECKUX 3a1a4 U 33134 U3 PA3JINYHBIX
o0yactell HAyKH U pealbHOM KU3HH,

-yMeTb CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaduK
¢byHKIMHM, oOpaTHas QYHKIMS, KOMIIO3ULUS (QYHKIUH,
AuHeWHas QyHKUMs, KBagpaTuyHas QyHKIIH, CTeIeHHas
(yHKIUS C LIeTBIM [TOKa3aTeIeM, TPUrOHOMETPUUECKHE
(GbyHKIIMHU, 00paTHBIE TPUTOHOMETpUUYECKHE (QYHKIUHY,
nokasaresbHas U Jorapupmudeckas GyHKLUUU; YMEHHE
CTPOUTH TpapUKH (PYHKIHH, BBITOIHATH IPe0Opa30BaHUs
rpaduKoB QyHKIIHIA;

YMEHHUE UCIIONb30BaTh rpaduKu GYHKUUH IS H3YdEeHUS
IIPOLIECCOB M 3aBUCUMOCTEN MPU PELIEHUH 3a/1a4 U3 IPYruX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU; BbIPAXKaTh
(hopMyliaMy 3aBUCUMOCTH MEX/y BETMUUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHITUSIMH: YETHOCTh
(GyHKIUY, TEPUOUYHOCTh (YHKIIMH, OTPAaHUUYEHHOCTD
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(yHKINH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM (DYHKIIHH,
HauOoJblIee U HAMMEHbIIIee 3HaYeHUs (PYHKIIUN Ha
MIPOMEKYTKE; YMEHHUE MPOBOAMUTH UCCIIEI0OBaHUE (DYHKIIUH;
YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpauku GyHKUMN AT
pelleHys ypaBHEHHH, HEpaBEHCTB U 3a/1a4 ¢ lapaMeTpamy;
n300pakaTb Ha KOOPJUHATHON MJIIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMHU:
MIOCJIEIOBATEIBHOCTD, apu(pMEeTHYECKast TPOrPECCHS,
reoOMeTpPHUECKasi MPOrpeccusi, 0ECKOHEYHO YObIBarOIIast
reOMeTPHYECKas IPOTPECCHsl; YMEHHE 331aBaTh
II0CJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMyT;

- YMETh ONIEpPUPOBAThH MOHATHSIMU: HENPEPHIBHOCTD
(GyHKIMH, aCUMOTOTHI Tpaduka QyHKIMH, IepBasi U BTOpas
MPOU3BOIHAS (DYHKIIMH, TEOMETPUUECKHUI 1 PU3HUECKUI
CMBICIT TIPOM3BOJIHOM, TIEPBOOOpa3Hasl, OTPEIEICHHBIN
WHTETpaJl; yMEHHE HAXOIUTh aCUMIITOTHI rpaduka GyHKIHH;
YMEHHUE BBIYHUCISTH TPOU3BOIHBIC CYMMBI, TIPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (PYHKIIUH, HAXOUTh ypaBHEHHE
KacaTeJabHOH K rpaduky GyHKUIUY;

YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO /Ul UCCIIEIOBAHUS
(GyHKUIMH, TS HAX0KJIEHHUS] HAWTy4IIero PELIeHus B
MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U
(bU3NYECKHX 3a/1a4ax, JUIsl ONPEIEIEHUS] CKOPOCTH U
YCKOpPEHUS; HaXOAUTh MJIOLAAN U 00beMBbI (QUTYD C
MTOMOIIIBIO0 UHTETPaa; MPUBOAUTE TIPUMEPHI

11



MaTeMaTHYECKOr0 MOJEIUPOBAHUS C IIOMOLIBIO

g hepeHIMATbHBIX YPAaBHCHHUI;

- YMETh OIIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCJIO,
COIIPSIKCHHBIE KOMIUIEKCHBIE YNCIIA, MOLYJIb U apTyMEHT
KOMILJIEKCHOT'O YKCIIa, (popMa 3aluCh KOMIUIEKCHBIX YUCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
yYMETb MPOU3BOIUTH apU(hMeTHUECKUe eHCTBUS C
KOMIUIEKCHBIMU YHCIaMH; IPUBOAUTH IPUMEPHI
VCITOJI30BAaHNsl KOMIUIEKCHBIX YHMCEIT,

- YMETb CBOOOJIHO ONIEPUPOBATh IMOHATUSIMU: CPEHEE
apudmeTnueckoe, MeraHa, HauOOJIbIIee U HAMMCHBIIIEE
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE
JUISL OIIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIE0BATh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaduuecKu
HCCIIEI0BaTh COBMECTHBIE HAOJIO/IEHUS C TIOMOILBIO
JMarpaMM pacCEeMBAHMS U JIMHEWHON PErpeccuu;

- YMETh HaXOJAUTh BEPOATHOCTH COOBITHI C NCIIOJIb30BaHUEM
rpaduyecKux METOA0B; IPUMEHSTh JUIsl pElIeHUs 3a/1a4
(bopMyJIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, hopMyy
HOJIHOM BeposATHOCTH, popmyny bepHymiu, koMOMHAaTOpHBIE
(bakThl U POPMYJIBI; OLIEHUBATH BEPOSITHOCTU PeaTbHbIX
COOBITHI; yMEHHE ONEpPUPOBATh MOHATHIMU: CIIydaiiHas
BEJIMYMHA, PACIIPEEICHUE BEPOSITHOCTEN, MATEMAaTUIECKOE
0’KMJIaHHE, TUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHUE
CIIy4aiiHOM BeNIMYUHBI, (QYHKIIMHM paclpeesieHus U
IJIOTHOCTH PAaBHOMEPHOTO, MTOKA3aTEIbHOTO 1 HOPMAJIbHOTO
pacupeneneHnii; yMEHHE UCII0Ib30BaTh CBOWCTBA
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W3Y4YEHHBIX paclpeesieHui A peleHHs 3a/1ay;
3HAKOMCTBO C MOHSTUSAMU: 3aKOH OOJBIIUX YHCEN, METO/IbI
BBIOOPOYHBIX MCCIIEIOBAHUH; YMEHHUE IPUBOIUTH IPHUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLIMX YUCENl B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMHU: TOUKA, NIPsMas,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH YroJl,
JBYTPAaHHBIN yroOJI, TPEXTPaHHBIN YIoJ1, IEpeceKaromuecs,
napasuleIbHbIe U CKPELMBAOIIUECS TIPSIMBIE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEM, Yol MeX 1y NPSMbIMH, YTOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEKY IIOCKOCTSIMU; YMEHUE
UCIIOJIb30BaTh MPH PEILICHUH 33]a4 U3y4eHHbIe (DaKThl U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB B OKpYXAIOIlleM MHUPE; YMEHHUE OIEPUPOBAThH
MOHSATUSIMHU: MHOTOI'PaHHUK, CEY€HNE MHOTOTpaHHHKa,
MpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, MUpamMuaa, Gpurypa u
MOBEPXHOCTh BpallleHus, IIMIMHAP, KOHYC, 1map, chepa,
pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCa U LIUJIUH/PA,
napajuleIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTb, Kacaroliasics chepsl, UINHAPa, KOHYCa; YMEHHE
CTPOUTH CEYCHHE MHOTOI'paHHMKA, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTHU BPAIICHUS, UX
CEUEHUs, B TOM YHCJIIE C IOMOILBIO IJIEKTPOHHBIX CPEACTB;
yYMEHHE MPUMEHSTh CBOMCTBA T€OMETpUYECKUX (uryp,
CaMOCTOSITENIbHO (POPMYITUPOBATH ONPEAETICHUS U3y4aeMbIX
¢buryp, BBLABUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuUYecKux GuUryp, o00CHOBBIBATh WJIK ONPOBEPTaTh
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YX; YMEHUE MPOBOIUTH KIaccuPuKauio Guryp mno
Pa3IMYHBIM MPU3HAKAM, BBIIOIHATH HEOOXOMMBIE
JIOTIOJTHUTEIbHBIE TOCTPOCHHUS,

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUSAMU: ILIOIIAbH
(burypsl, 00beM GUTYpBI, BEIMUHMHA YTJIa, PACCTOSHHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEX]TY MPSMBIMH,
paccTosTHUE MEXKY MIIOCKOCTSMHU, TUIOIIAIL ChEpHI,
IUTOIAb MOBEPXHOCTH MTUPAMHU/IBI, TIPU3MBI, KOHYCAa,
IMHIpa, 00beM Ky0a, MPSMOYToJIbHOTO Hapaliesenuie/a,
NUpPaMUJIbI, TPU3MBI, IMIIMHAPA, KOHYCa, [Iapa; YMEHHE
HAXOJUTh OTHOIIEHUE 00EMOB MOJOOHBIX (pUryp;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JBIKEHUE,
napasuieIbHbINA IEPEHOC, CHMMETpPHUSI Ha TUIOCKOCTH U B
POCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHUE MOA00uS,

noJJ00HBIE (PUTYPBI; YMEHUE paclio3HaBaTh PaBHbIE U
1o00HbIe GUTYPBI, B TOM YHUCJI€ B PUPOJIE, UCKYCCTBE,
apXHUTEKType; YMEHHE UCTIONH30BATh TE€OMETPUIECKHE
OTHOIIEHHS, HAXOIUTh TEOMETPHUECKUE BETMUNHBI (JUTHHA,
yTroJl, TUI0IIa/lb, 00BbEM) IIPU PEIICHUH 3aJa4 U3 IPYTUX
y4eOHBIX PEAMETOB U U3 PEAIbHOM KHU3HH;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: MPSIMOYTOJIbHAS
cucTeMa KOOpAHHAT, BEKTOP, KOOPIAMHATHI TOUKH,
KOOP/AMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOpa Ha YHCJIO, pa3jiokKeHne BeKTopa mo 6asucy,
CKaJISIPHOE TIPOU3BEICHUE, BEKTOPHOE TIPOU3BEICHUE, YTOI
MEXTy BEKTOpaMH; YMEHHE UCTIOIH30BaTh BEKTOPHBIN H
KOOPJAMHATHBIN METOT IJIsl PEIICHHSI TEOMETPUICCKHX 3a/1a9
W 33/1a4 IPYTUX YIeOHBIX IPEIMETOB; ONIEPUPOBATH
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HMOHATUSMM: MaTpuLa 2X2 U 3x3, olpeAeauTellb MaTPULIbI,
TE€OMETPUYECKUN CMBICT ONPEAEIUTENLS;

- YMETb MOJEIMPOBATh PEAIbHBIC CUTYyallU! Ha S3bIKE
MaTEMAaTHUKH; COCTaBIISITh BBIPDAKECHUS, ypPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H,
MCCIIEI0BATH ITIOCTPOCHHBIE MOJEIIN C UCIIOIb30BaHUEM
anmnapara ajreOpbl, HHTEpIPETUPOBATH MOJTyYSHHBIH
pe3yiabTaT; CTPOUTh MATEMATHYECKUE MOJIEIH C IIOMOLIBIO
reOMETPUUYECKUX MOHATUHN U BEJIMYMH, PEILIATh CBA3AHHBIE C
HUMH ITPAKTHYECKUE 3a7a41; COCTABIATh BEPOSTHOCTHYIO
MOJIEJIb ¥ HHTEPIPETUPOBATH MTOIYYEHHBIN PE3yJIbTaT;
pelaTh NpUKJIaJHbIE 3aJa4X CPEICTBAMU MAaTEMATHYECKOTO
aHaJIM3a, B TOM YUCJIE COLIMAIILHO-OKOHOMHMUYECKOTO U
(bU3NYECKOro Xapakrepa;

- YMEHHUE BBIOMPATh MOAXOAIINN METOJT AJIS peIeHUs
3a/1a4; MOHUMAaHHE 3HAYMMOCTHA MAaTEMATHKU B U3yYEHUN
MIPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
YMEHUE PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMATHKH B
HCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MaTEMaTHUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MAaTeMAaTHUYECKOW HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPECTBA
MMOMCKA, aHaIN3a U
WHTEPIpETAIN
uHpopmanuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIs1 BHITIOJTHEHUSI

B obnactu HEHHOCTH HAYYHOT'O [TO3HAHUA:

'C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHUA,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON MpPaKTUKU,
OCHOBaHHOTO Ha Janore KYJBTYP,

CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MIOJIMKYJIETYPHOM MHMPE;

- YMETb OIEpPUPOBATh MOHATUSAMH: pallMOHAIbHAS (QYHKIHSA,
NIOKa3aTeNbHasI byHKIMS, CTETICHHAs byHKIMS,
byHKIHSA, TPUTOHOMETPHUUECKHE
(GbyHKIMM, 0O0paTHble (YHKIHMH;, YMEHUE CTPOUTH Tpapuku
M3Y4YEHHBIX (YHKIIMHA, HCIIOJB30BaTh IpaMKU MPU U3YUYEHUHU

norapudmuyeckas

MPOLIECCOB U 3aBHCUMOCTEH, MU PElIeHUN 33134 U3 JIPYrux
y4eOHBIX IPEIMETOB U 33/1a4 U3 PeasibHOM KU3HM; BBIPAXKAaTh
(opMyIaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;
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3as1a4 npodeccuoHaATbHON
JeSATEIIbHOCTH

- COBEPLIEHCTBOBAHUE SI3BIKOBOM 51

YUTATEIbCKOM  KyJAbTYphl  Kak  CpEICTBa
B3aMMOJEHCTBUSL MEXAY JIIOJbMU M IO3HAHUS
MUDA;

- OCO3HaHHEC IECHHOCTH HaquOﬁ JACATCIIBHOCTH,

FOTOBHOCTb  OCYILLECTBJIATH  IPOCKTHYIO U
UCCIIEN0BATEIBCKYIO JIeATEIIbHOCTD
WHJVBHIYAJIbHO U B IPYIIIIE.

OBnaseHne  YHUBEPCAJIbHBIMH  y4EOHBIMU

MIO3HABATEIbHBIMU ACHCTBUSIMH:

B) pabota ¢ napopmarmei:

- BJaJIeTh HaBbIKAMM MOJY4YEeHUs MHPOpPMaLUU
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYILECTBIIATh OMCK, AHAJIU3, CUCTEMATU3ALUI0
U UHTepHpeTanuio HHGOpMaIUK pa3IUYHBIX
BUIOB U (POPM TIPEIICTABICHHUS;

- CO3JIaBaTh TEKCTHI B PAa3JIMYHBIX (opmarax c
y4eTOM Ha3Ha4YeHUs WHPOpPMAalUU M IIeTIeBOU
ayIUTOpUH, BbIOMpas ONTUMAJIbHYIO (GOpMYy
NPEeCTaBICHNS U BU3yaTH3alH;

- OIICHHMBATh JOCTOBEPHOCTb, JIETMTUMHOCTh
UHPOpPMALIUU, €€ COOTBETCTBUE IPABOBBIM M
MOpPaJIbHO-ITUYECKHUM HOpMaM;

- UCIIOJIb30BaTh CPEACTBa MH()OPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTUH B pEHICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX 33Ja4 C COOJIOJEHUEM
TpeOoBaHU SPrOHOMHUKH, TEXHUKHU

- YMCTb OIICpHUPOBATH IIOHATUAMMU: TOXICCTBO,

TOXJIECTBEHHOE TpeoOpa3oBaHKe, YpaBHCHUE, HEPABEHCTBO,

CUCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIIBHOCTH
yYpaBHEHUW, HEPaBEHCTB M  CHUCTEM, palMOHAJIbHEIE,
UppalMOHATIbHBIE, MOKa3aTesbHbIE, CTCTICHHBIE,
jgorapumuyueckue,  TPUTOHOMETPUUECKHE  YpaBHEHWS,

HEpPaBEHCTBA M CUCTEMbl; YMEThb pElIaTh YpPaBHEHWS,
HEPAaBEHCTBA M CUCTEMBI C MOMOUIbIO PA3IUYHBIX IPUEMOB;
peliath ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C [TAPAMETPOM;
NPUMEHSATh YpaBHEHHWS, HEPABEHCTBA, HX CHUCTEMBI s
pelleHrs MaTeMaTUYeCKUX 3aJad U 3aJad U3 pa3InyHbIX
o0jacTell HAyKH U pealibHOM JKU3HH;

- yMeTb CBOOOJHO OMNEPUPOBATH MOHATHSIMH: IBUKECHHE,
napajuieibHbIl MEPEHOC, CUMMETpPUsS Ha IUIOCKOCTM U B
OpOCTPaHCTBE,  IOBOPOT,  IpeoOpazoBaHMe  MOJ00US,
oA00HbIe (PUTYPBI; YMETh PACIiO3HABATh PABHBIC U MTOA00HbIE
(dburypsl, B TOM 4YuCJ€ B MPUPOJE, UCKYCCTBE, apPXUTEKTYPE;
YMETb HCI0JIb30BATh FEOMETPUUECKNE OTHOIICHUS, HAXOAUTh
T€OMETPUUYECKHE BEJIMUMHBI (JIJTMHA, YTOJl, TUIOHIadb, 00HEM)
IpU pelIeHUH 33/a4 U3 JPYTHX Yy4eOHBIX MPEeIMETOB M U3

peanbHOU KU3HU
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0€301aCHOCTH, THTHEHBI, pecypcocOepexeHus,

NPaBOBBIX W OTUYECKHX  HOPM,  HOPM
nH(OPMAIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HAaBBIKAMHU PACIIO3HABAHUS U 3aIUTHI
nHpopmanu, “HPOPMAITMOHHON 0€301MacHOCTH

JIMYHOCTHU

OK 03 I[1nanupoBath u
peann30BHIBATH
coOCTBEHHOE
npodeccHoHaAEHOE U
JMYHOCTHOE Pa3BHUTHE,
PEIIPUHUMATETBCKYIO
JeSITEIBHOCTD B
npodeccuoHabHOU chepe,
WCTIOJIB30BaTh 3HAHUS 110
(uHaHCOBON I'PaMOTHOCTH
B Pa3JIMYHBIX KHU3HECHHBIX
CUTYaITUSX

B obnacTu JyXOBHO-HPABCTBEHHOI'O
BOCIIUTAHMUSL:

-- c(OpMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMsI, STUYECKOIO ITIOBEJICHNS;

- CcrocOOHOCTh  OLIGHWBATH

OCO3HAHHBIC

CUTyallUl0 U
IMPpUHUMATb
OpUCHTHPYACH HaA

peleHus,
MOpaJbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

- OCO3HAaHHME JMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIIETO;

- OTBETCTBCHHOE€ OTHOIICHHE K CBOUM
poauTensM W (WIU) JPYTHUM WIEHAM CEMbH,
CO3JJaHHI0 CEMbH Ha OCHOBE OCO3HAaHHOTO
NPUHATUS LEHHOCTEM CEMEWHOW KU3HU B
COOTBETCTBUU C TpaauLIUsIMU HaponoB Poccuu;
OBnajgeHue yHHUBEPCATbHBIMU PETYJISITUBHBIMU
NEUCTBUSIMU:

a) cCaMOOpTaHMU3aIIUS:

- CaMOCTOSITEIIBHO OCYIIECTBIIATh
MO3HABATEIIbHYI0  JESTENbHOCTb,  BBISBISATH
npoOsiieMbl,  CTaBUTh U (opMyIHpoBaTh

- yYMETb ONEPUPOBATH  NOHATUSAMU:  PALMOHAJIBHBIC,
UPpaLMOHAJIbHBIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapu(pMUyUecKre, TPUTOHOMETPUUYECKUE YpaBHEHUS W

HEPaBEHCTBA, UX CUCTEMBI,
- YMETh ONEPUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHMKA, KyO, Mapajjienenumnes, npu3Ma, nupammuia,
¢durypa u MOBEpXHOCTb BpAILICHUS, IWIMHIP, KOHYC, HIap,
cdepa, ceueHust GUrypbl BpalleHUs, INIOCKOCTb, Kacaromascs
chepsl, UUITUHIpA, IIOIIAab
MUPaMUJIbI, TTPU3MBI, KOHYCA, IMIJIMHIAPA, IUIOMIAb Chepsl,

KOHYCa, MTOBEPXHOCTH
00beM Ky0Oa, TPSMOYTOJILHOTO MapajlieNIenuIie/1a, MUPaMu/IbI,
MpU3MBbI, IWIWHApPA, KOHYyCa, IIapa, yMEHHe H300pakarhb
MHOTOTPAaHHUKU M MOBEPXHOCTU BpAILEHUS, UX CEUEHUsS OT
PYKH, C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMETh pacro3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE;
yYMETh pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;

- YMETh ONEPHPOBATH MOHITHIMH: NPSIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, KOOPJHWHATHI TOYKH, BEKTOP, KOOPJWHATHI
BEKTOpPa, CKAISIPHOE TIPOU3BEICHUE, YTOJ MEXTY BEKTOPaMH,
CyMMa BEKTOPOB, TPOU3BEICHUE BEKTOPA HA YHCII0; HAXOIUTh
C TIOMOIIBIO HM3yYEHHBIX (OPMYN KOOPIUHATHI CEPEIUHBI

OTpPEC3Ka, paCCTOAHUC MCKIAY ABYMS TOYKaMU

17



COOCTBEHHBIE 3aJjaud B  00pa3zoBaTeIbHOMN
JIEATETbHOCTH U )KU3HEHHBIX CUTYyaIIUsX;

- CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUS
npo0JieMbl C YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTECHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;
CIoco0CTBOBATH (hopMUPOBAHHIO u
IPOSIBJICHUIO IIUPOKOW HPYAHULIMUA B Pa3HBIX
001aCcTIX 3HAHMH, ITOCTOSHHO IOBEIIIATH CBOM
00pa30BaTeNIbHbII U KYJIbTYPHbBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPUEMbI peICKCUU AJIs OLICHKU
CUTYyalluH, BEIOOpA BEPHOTO PELICHUS;

- YMEThb OLEHUBAThb PUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) DMOIIMOHAJIbHBIN MHTEIJIEKT,
npenoararouii ¢OpMUPOBAHHOCTD!
BHYTpEHHEH MOTHBAIIHH, BKJIIOUAIOLIEH
CTpEMJICHHE K JOCTMKEHHIO L€ U YCHexy,
ONTHUMU3M, MHULIUATUBHOCTb, YMEHHE
JENCTBOBATH, UCXOS U3 CBOUX BO3MOYKHOCTEN;
- OMIAaTuW, BKJIIOYAIONIEH  CHOCOOHOCTh
MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JIPYIHX,
YUHUTHIBATH ero npu OCYILIECTBIEHUH
KOMMYHHKAIIH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

- COLMAaJbHBIX  HABBIKOB,  BKJIIOYAIOIIHUX
CIIOCOOHOCTh ~ BBICTPaWBaTh  OTHOIICHUS C
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JPYTMMH JIOJIbMH, 3a00TUTHCS, IPOSBIATH
MHTEPEC U pa3pemaTh KOH(IUKTHI
OK 04 DddexTrnBHO TOTOBHOCTH K CaMOPA3BUTHIO, - yYMETb ONEPUPOBATH IOHATUAMU: CIyYalHBIA OIBIT U

B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHJIE

CaMOCTOATCIIBHOCTU U CAaMOOIIPCACIICHUIO,

-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHON U COIMAIbHOM
JIEATEIIbHOCTH;

OsnaneHue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMU JEHCTBUAMM:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- TMIPUHUMATH 1T COBMECTHOM NIeATEeITbHOCTH,
OpraHU30BBIBAaTh U KOOPJAMHHUPOBATH JICUCTBUS
I10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JICVCTBUM,
pacupenensiTb poiAM € Y4eTOM  MHEHUH
YYaCTHUKOB o0cyxaTh pe3ynbTaThl
COBMECTHOM paboTHhI;

Clly4yallHO€ COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS;

YMETh
rpaduyecKux METOJIOB; MPUMEHATh (DOPMYIBI CIOKEHUS U

BBIYUCIIITD  BEPOSITHOCTb  C  HCIOJIb30BAHMEM
YMHOXXEHUSI BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl M
¢dopMysIBl IpU pelIeHUH 3a7ay; OLIEHWBATh BEPOSITHOCTU
pea’bHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEIUYMHAMU; YMEHHUE IPUBOAUTH MPUMEPHI IPOSABICHUS
3aKOHa OOJBIIMX 4YHMCET B HPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- yMeTb CBOOOAHO OIEPUPOBATh MOHATHSIMHU: CTEHEHb C
LETIBIM [T0Ka3aTeIeM, KOPEHb HATYpaIbHOW CTETIEHH, CTEIICHb
C PALMOHAJIBHBIM ITOKA3aTeJIEM, CTEIIEHb C JIEUCTBUTEIIbHBIM
(BelecTBEHHBIM) IOKa3aTeneM, Jorapudm duciaa, CHHYC,

KOCHMHYC U TAHTCHC IMTPOU3BOJIbHOI'O YHCJIA,
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- KOOPJMHHMPOBATh U BHINOJHATH pPabOTy B

YCIIOBUSIX ~ PEabHOTO0,  BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYIIECTBIJISITh IMO3UTUBHOE CTPATETHMYECKOE
MOBE/ICHUE B PA3JINYHBIX CUTYAIUSIX, IPOSBISATH
TBOPYECTBO u BOOOpaXxeHHeE, OBITh
MHUIIUATUBHBIM.

OBnajicHUe YHUBEPCAIBHBIMHU PETYJISTUBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTUX
JIOJIeH U aHaJIN3e Pe3yIbTaTOB AEITeIbHOCTH;
- IPU3HABATh CBOE MPABO U MIPABO IPYTHUX JIFOeH
Ha OIIMOKH;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHpP C

HO3ULIMYU IPYTOTo YesIoBeKa

rpaduk
KOMITO3UIUS  (DYHKITHIA,

- yMeTb CBOOOJHO OIEPUPOBATH IOHATUSAMHU:

byHKIUY, byHKIWHS,
nuHeWHas (QYyHKOUS, KBaapaTudHas (QYHKIUSA, CTEIeHHAas

oOparHas

GyHKIUS C LeIbIM [OKaszareiaeM, TPUTOHOMETPUUYECKUe
GbyHKIIMM, O0OpaTHBIE TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasarenbHass W Jorapupmuueckas (yHKUUU; YMETh
CTpouTh Tpadukd (QYHKIMHA, BBIIOIHATH HpPeoOpazoBaHUs
rpadukoB QpyHKUNH;

- YMETh HCIOJIb30BaTh Tpaduku (QyHKOHMHA I WU3ydeHUs
IPOIIECCOB M 3aBHCUMOCTEH TPU PEUICHUHU 3a7ad U3 APYruxX
y4eOHBIX TMPEAMETOB W W3 pealbHOW KHW3HU; BBIPAXKATH
(hopMyIiaMy 3aBHCUMOCTH MEXKIy BEJTMUYUHAMU;

- CBOOOAHO OMNEpUPOBaATh MOHATHSAMHU: YETHOCTh (PYHKIIMH,
NEPUOANYHOCTh  (PYHKIMHM, OTPAaHUYEHHOCTh (PYHKIIHH,
MOHOTOHHOCTH ()YHKITHH, SKCTpEMYM (PYHKIIMH, HAaUOOJIbIIIEe
Y HaWMCHbINIee 3HAYCHUS (YHKIIUU HA TPOMEXKYTKE; YMETh
MIPOBOIUTH UCCIICIOBAaHUE (PYHKIIHH;

- YMETh HUCIIOJIb30BaTh CBOMCTBA W Tpapuku (YHKIUNA IS
peleHusl ypaBHeHH, HEPABEHCTB M 3aj[ad C NapaMeTpamu;
u300paxaTb Ha KOOPAMHATHOM TIJIOCKOCTH MHOXKECTBA
peleHuit ypaBHEHH, HEPaBEHCTB U UX CUCTEM

OK 05 OcymecTBnATh
YCTHYIO ¥ TUCHBMEHHYIO
KOMMYHHUKAITHIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eToM ocoOeHHOoCTeN

B o0nactu 3¢TeTHYECKOr0 BOCIIUTAHUS:

- ACTETUYECKOE OTHONIEHHWE K MUPY, BKIIOYAs
ACTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIOpPTA, TPyJda W OOIIECTBEHHBIX
OTHOIIICHHH;

- CIOCOOHOCTh BOCIPHUHUMAThH PA3THYHBIC BUIBI

HCKYCCTBa, Tpaaullukl U TBOPYCCTBO CBOCTO U

- YMETh ONEPUPOBATH MOHATHIAMHU: CpeiHee apudmMeTndeckoe,
MeauaHa, HauOoJbIllee W HAWUMEHbBINEE 3HAYCHUS, pa3Max,
JUCTepCcusi, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa;
YMEHHE nHdOopMaIuio,
MPEeACTABICHHYIO B TabiMIax, Ha AuarpaMmmax, rpaduxax,

W3BJIEKaTh, HWHTEPIPETUPOBATH

OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX IMPOIIECCOB U SIBJICHHIA,

OpeACTaBIATH I/IH(I)OpMaL[I/IIO C IIOMOIIBIO Ta6J'II/II_[ n

20



COLIMAJIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JIpYrUX HapoJOB, OIIYIIATh 3MOILMOHAIBLHOE
BO3/EHCTBUE UCKYCCTBA;

- yOSXKIIEHHOCTh B 3HAYUMOCTHU ISl JTMYHOCTH H
o0miecTBa MHPOBOTO

HCKYCCTBA, 3THUYECKUX KYIbTYPHBIX TPAIULIMHA U

OTCYCCTBCHHOI'O u

HapOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BHJIAX
UCKYCCTBA, CTPEMJICHHE TIPOSIBIIATH KAdecTBa
TBOPUYECKOMN JTUYHOCTH;
OBnanenue YHHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

a) obmieHue:

- OCYLIECTBJIATh KOMMYHHKAIIUU BO Bcex chepax

JKH3HU,

- paciio3HaBaThb HeBep6aJIBHBIe cpeacrTBa
O6HIGHI/I$[, IIOHUMAaTh 3HA4YCHHUC COIHMAJIBbHBIX
3HaKOB, paciio3HaBaThb MMpEANOCBUIKA

KOH(MJIMKTHBIX CUTYyallUl U CMSATYaTh KOH(MIUKTHI,
- Pa3BEpHYTO M JIOTMYHO H3J1aratb CBOK TOUYKY
3pEHHUs C UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB

AuarpaMm; HCCJICAOBATb CTATUCTUYCCKHUC HOAaHHBIC, B TOM

gyuciae ¢ [pUMEHEHHEM TpapHuyuecKuX  METONOB U
AJIEKTPOHHBIX CPE/CTB;

- YMETb OIIEpUPOBATH MIOHATUAMU: TOUKA, IPSIMast, INIOCKOCTb,
IIPOCTPAHCTBO,  JBYIPaHHBIM  yroJl, CKPEILIHMBAIOIIHAECS
IpsIMbIE, IIAPALIEIbHOCTD U NEPIEHIUKYIIAPHOCTD NPSMBIX U
IUIOCKOCTEM, YroJl MeXAy NPSAMBIMH, YIOJ MEKIY HNPSIMOU U
IUIOCKOCTBIO, YTOJI MEXJY IIJIOCKOCTSIMH, PAcCTOSHHUE OT
TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH,
paccTosiHUE MEX]Y IIIOCKOCTSIMY;

- YMETh UCTIOJIb30BaTh MIPU PEIICHUH 33/1a4 N3y4SHHBIE (PaKThI

U TCOPEMbI IUIAHUMCETPpHUH, YMCHHC OLCHUBATH PA3MCPLL

00BEKTOB OKpYyKaromero Mmmupa

OK 06 ITposiBnsaTh
IpaxaaHCKO-
MATPHOTHIECKYIO
MTO3HIIMIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaIUITHOHHBIX
00IIIeYeIIOBEUECKIX

- OCO3HaHHEe O0O0ydJarUMMHCA

Fpa)KHaHCKOﬁ UACHTUYHOCTH,

POCCUICKON

- IeJICHANpaBIEHHOE pa3BUTHE BHYTPEHHEH

JyXOBHO-
HPaBCTBEHHBIX LICHHOCTEN Hapo10B Poccuiickoin

MNO3MIIMM JMYHOCTH Ha OCHOBC

®denepaiv, UCTOPUYECKUX W HAUMOHAIBHO-

KYJIbTYPHBIX TpaauLUi, (dbopMupoBaHue

CHUCTCMBI 3HA4YMMbIX IEHHOCTHO-CMBICIIOBBIX

- YMETb OIIEPUPOBATH ITOHATUAMU: IIPSIMOYIOJIbHAs CUCTEMA
KOOPJAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHHUE, YTOJ MEXAY BEKTOPAMH,
CyMMa BEKTOpOB, IPOU3BEACHUE BEKTOPA HA YNCII0; HAXOIUTh
C TIOMOIIIbIO U3YYEHHBIX (OPMYJT KOOPAUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSHUE MEXY IByMsI TOUKAMH;

-yMeTh BBIOMPATh MOAXOIALINI U3y4YEHHBIA METO ISt
peleHus 3a1auu, paclo3HaBaTh MaTeMaTH4eckue (akThl U
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IIEHHOCTEH, B TOM YHCIIC C
YYETOM TapMOHU3ALUU
MCKHAIIUMOHAJIBbHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHUH, TPUMEHSTh
CTaHIapThI
AHTUKOPPYILUOHHOTO
IIOBCACHUA

YCTaHOBOK, AHTUKOPPYILMOHHOTO
MHUPOBO33pEHUS, IIPaBOCO3HAHUS,
DKOJIOTMYECKOM  KYJIbTYpbl,  CIHOCOOHOCTH

CTaBUTH LICJIU U CTPOUTD KU3HEHHBIE IIJIaHBI,

B yactu rpaxxaaHcKoro BOCIUTaHUS:

- OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIPAaB U
o0s13aHHOCTEH, yBaXkKCHUE 3aKOHa u
IIPaBONOPSAJIKA;

- NPUHATHE TPAJAMLMOHHBIX HAlUOHAIbHBIX,
OOLIEYETIOBEUECKUX  T'yMAaHUCTUYECKUX "

ACMOKPAaTUUICCKHUX HGHHOCTGﬁ;

-  TOTOBHOCTh IHPOTHBOCTOSITH  HJICOJIOTHH
SKCTpEMH3Ma, HalMOHAIM3Ma, KceHOpoOHH,
JTUCKPUMHUHAITUN o COIIMAJILHBIM,
PENUTHO3HBIM,  PAacoBBIM,  HaI[MOHAJIHHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIHHOCTD
B MHTEpecax  TPaXIAHCKOrO  OOIIECTBa,
y4acTBOBaTh B CaMOYTIpaBJICHUN B

0011e00pa30BaTeIbHOM OpraHU3aIK U JIETCKO-
FOHOILIECKUX OpPTaHU3aIUIX;

- YMEHHE B3auMOJICHICTBOBATh C COLMAIBHBIMU
UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLUHUAMHU
U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU M BOJIOHTEPCKOMI
NeSITeTTbHOCTH;

NaTPUOTUIECKOTO BOCTIHTAHUS:

MaTeMaTHYeCKUE MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETb OIEPHUPOBATh IOHATUSAMHU: CIy4alHBId OIBIT MU
cillydyaiiHOe€ COOBITHE, BEPOATHOCTh CIIy4ailHOrO COOBITHS;
YMETb  BBIUUCISATH  BEPOATHOCTb  C  HCIOJb30BAaHUEM
rpadUUecKuX METOAOB; TMPUMEHSTH (OPMYIBI CIOXKECHUS |
YMHOXXEHHUSI  BEpOSITHOCTEH, KOMOWHATOpHBIE (AaKTBl U
GopMyInibl pU pElIEHWH 3aJad; OLICHUBAThb BEPOSATHOCTH
peasibHbIX  COOBITUH;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IPUMEPHI IMPOSBICHUS
3aKkoHa OOJBIIMX 4YHUCEI B MPUPOAHBIX M OOLIECTBEHHBIX

SABJICHUAX
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- COPMUPOBAHHOCTH POCCUICKOM TPakIaHCKOM
WJCHTUYHOCTH, TMAaTPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoOJly, 4YYyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoM, ropaocTtu 3a CBOM Kpai, CBOKO
PonuHy, cBOM S3bIK M KYJIbTYpYy, HPOILIOE U
HACTOAIllEE  MHOTOHAIIMOHAJIBHOTO  Hapoja
Poccum;

- LIEHHOCTHOE OTHOUIEHUE K T'OCYJapCTBEHHBIM
CHMBOJIaM, HMCTOPHUYECKOMY U HIPUPOJHOMY
HACJICJIMIO, TAaMSITHUKAM, TPAJWLUSM HapOJO0B
Poccnn, noctmxenusm Poccnm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUIX U TPYIE;

- uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K
CIIY’KEHUIO u 3alIHTe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOCHHBIE OOYYAIOIIUMHCS MEXIPEIMETHBIE
MOHSITUSL M YHUBEPCAJIbHBIE YUCOHBIE IEUCTBUS
(perynsTuBHBIE, IM03HABaTEIbHbIC,
KOMMYHUKATHUBHEIE);

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAJIBHOU
JIEATEIbHOCTH

OK 07 CopeiicTBOBaTH
COXPAHEHUIO OKPYKArOIIEeH
Cpenbl, pecypcocOepeKeHHUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHUHU KIIuMarTa,
MPUHIUIIBI OEPEXKIINBOTO

- HE NPUHMMATH JEUCTBUS, MPUHOCAILIUE BpEJ]
OKpY>Karolleu cpere;

- yMeTh MPOTHO3UPOBATH HEOJIArONpUATHBIE
9KOJIOTUYECKHE TOCIEACTBUS IPEANPUHUMAEMBIX
JNENUCTBHN, MPEAOTBPAILATh UX;

- YMETh ONEepUpOBaTh MOHATHAMH: (QYHKIIUS, HENpEpbIBHAS
GyHKIUS, MpPOU3BOJHAS, IEpPBOOOpa3Hasi, OIpeaeTeHHBIN
WHTErpai; yMeTh HAaXOIWUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIUH, UCIIONIb3YSl CIPABOYHbBIE MAaTE€pPHAJIbI; UCCIIEI0BATh
B IpocTedmux ciay4yasx (YHKOIUM HAa MOHOTOHHOCTD,
HaXO/JUTh HauOOJbIINE U HAMMEHBIINE 3HAYECHUS (YHKIIMA;
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MIPOU3BOJICTBA, 3((HEKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX CUTYAIHSIX

- paCliupUTh ONBIT ACATCIbHOCTU 3KOJIOTHYECKOU
HaIpPaBJICHHOCTH;

- pa3pabarbiBaTh IUIaH pELICHUS HpPOOJIEMbI ¢
YYETOM aHaIu3a MMEIOIIUXCS MaTepHaTIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

- OCYLICCTBJIATH IICJICHANPABICHHBIA  MOKMCK
MepeHoca CpeACTB U CIOCOOOB JICHCTBUS B
poecCHOHABHYIO CPeNy;

- YMCTb NEPCHOCUTH 3HAHH B ITIO3HABATCIbLHYIO U
IMPAaKTUYCCKYIO oOnactu KHU3HECACATCIIbHOCTH,

- IpeajiaraTb HOBBIC ITPOCKTHLI, OCHUBATL UACHU C
MO3UIUH
MPaKTHYECKON 3HAYMMOCTH;

HOBH3HBI, OPUT'MHAJIBHOCTH,

- HaBaTb OLCHKY HOBBIM CHTYyallUsAM, BHOCHUTD

CTPOUTH rpaQIKu MHOTOUWICHOB C MCIIOIH30BAHUEM arapara
MaTEMaTHYeCKOTO aHallh3a; MPUMEHSITh MPOW3BOIHYIO TPHU
pelieHny 3adad  Ha  JIBIDKEHWE; pellaTh MPaKTHUKO-
OPUEHTUPOBAHHBIC 3a/1a4yll Ha HAMOOJBIINE M HAMMECHBIINE
3HAUYCHUS, HA HAXOXKJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yMETb OIICPUPOBATH MOHATUSIMU: IBHKCHHUE B IPOCTPAHCTBE,
nonobHeie  Gurypsl B

OTHOIICHHE TUIONIAJICH MOBEPXHOCTEH U 00BEMOB TOJOOHBIX

MPOCTPAHCTBE,  HCIOJIb30BaTh
¢buryp npu pernieHuu 3aaad;

- YMCTI) BBIYHUCIIATH FeOMeTpI/ILIeCKI/IC BCIIMYNHBI (I{JII/IHa, erJI,
IUIOAab, OOBEM, IUIOLIALE

HN3YUCHHBIC (1)OpMyJ'IBI 1 MCTOBI

MOBEPXHOCTH), HCIIOJIb3YS

KOPPEKTHBBl B JCSTEIBHOCTb,  OLICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIEISIM
[IK 2.3. IlpoBoaute aynut |CobupaTh HCXOJAHbIE JaHHBIE, pa3padareiBaTh | POPMUPOBATH AITOPUTMBI pa3pabOTKK MPOrPaMMHBIX MOyJIEH

cucreM Oe3omacHoCcTH 0a3
NAHHBIX C HUCHOJb30BAaHUEM
perJamMeHToB

UHpOpMaLIUH.

o  3alImTe

QITOPUTM pEIICHHUS TOCTaBJICHHOW 3aJauu |

PCaIN30BbIBATH €ro cpeacTBaMu

ABTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUA.

B COOTBETCTBUU C TEXHUYECKHUM 33/JaHUEM.
OdopMIATh TOKYMEHTALIUIO Ha TPOIPaMMHBIE CPE/ICTBA.
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 340
B T.Y.

OcHoOBHOe cojiep:KaHue 328
BT. U..

TEOPETHUUECKOE 00yUueHue 214
IPAKTUYECKHUE 3aHSITUS 110
KOHCYJIbTAIlNH 4
B T. 4.: [IpodeccHnoHaAILHO-OPHEHTHPOBAHHOE CO/IePIKAHUE 12
TeopeTudeckoe o0ydeHue

[PaKTUYECKUE 3aHATUS 12
NuauBuayanbHblil IPOEKT (da/tem)

IpomexxkyTouHnasi arrecTaius (IK3aMeH) 12
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

HaumeHnoBanue pasae/ioB u Coaepixanue yueOHOro Mmarepuaa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | ®opmupyembie
TeM JadopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOLYJ/Ib 4yacos KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Coaeprxanue yueOHOro MaTepuasa
Hens u 3amaunm MareMaTvKy | ba3oBble 3HaHMS W yMEHHUS IO MaTeMaTHKe B MPO(EeCCHOHAIBHOW W B TIOBCEIHEBHOM
IIPY OCBOEHUHU CHELUAIIBHOCTH | JCSTCIHHOCTH.
KomOunupoBaHHoe 3aHsTHE 2
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJia
Yucna U BBIYMCIACHHA. | JIeHCTBUS HaJX MOJOXKUTEIbHBIMU W OTPULIATEIbHBIMU UYHUCIAMH, OOBIKHOBEHHBIMH U
BeipaxkeHus u npeoOpazoBaHus | AECATHUHBIMU APOOSMH.
JleWicTBUS cO cTeneHs MU, (POPMYITBI COKPAILICHHOTO YMHOXKCHUSI.
KoMOuHMpOBaHHOE 3aHATHE 2
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
['eomeTpus Ha IUIOCKOCTH IIpakTuyeckoe 3ansATHE OK-03, OK-04,
Buas! i1ockux GUryp v UX II0IIa b, OK-05, OK-06,
[IpakTuKO-OpHEeHTHPOBaHHbIE 337a4l B Kypce T€OMETPUH Ha TUIOCKOCTH 2 OK-07
K 2.3
Tema 1.4 Coaep:xanue y4eOHOro MaTepuasa
[TporieHTHBIE BBIUNCIIEHUS IIpakTnyeckoe 3ansTHE
[IpocTeie mpoLEHTHI, pa3Hble CIOCOObI MX BhluHcaeHUs . ClI0KHbIE MPOLIEHTHI 2
Tema 1.5 Coaep:xanue y4eOHOro MaTepuasa
YpaBHEHMS U HEPABEHCTBA IIpakTnyeckoe 3ansTHE
JIuneiinble, KBaJpaTHbIE, APOOHO-TMHEITHBIE YpPaBHEHUS 1 HEPABEHCTBA 2
Tema 1.6 Conep:kanue y4eOHOIro MaTepuaa
Cucrembl yYpaBHEHUM 1 | CriocoObl peleHns CUCTeM JIMHEHHbIX ypaBHeHu. [lonsaTus: Mmatpuna 2x2 u 3x3, onpeaenuTesb
HEPABEHCTB Matpuubl. Meron I'aycca. CucteMbl HEMTMHENHBIX ypaBHEHHUH. CHCTEMBI HEPAaBEHCTB 6
KomOunupoBaHHoe 3aHATHE
Tema 1.7 Conep:kanue y4eOHOIro MaTepuasa
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BxoHOM KOHTPOJIb

Brruucnienus u npeodpa3oBanusi. YpaBHEHUS M HEPABEHCTBA. | eoMeTpHs Ha MIIOCKOCTH

KonTponbHas pabota 2
Paszngea 2. KommiekcHbie 4yuc/ia 8
Tema 2.1 Conep:kanue y4eOHOIro MaTepuaa
Komnekchbie uncna [Mousitre KOMIUIEKCHOTO uncia. CONpsDKEHHBIC KOMIUICKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOrOo  uucina. Popma  3amucu  KOMIUIEKCHOTO — 4ucia  (reoMeTpuyeckas, 6
TpUTOHOMETpUYEcKast, anreOpanyeckas). ApudMeTHUecKue JeHCTBHSA € KOMIUIEKCHBIMU
quclIaMu
Komb6unupoBanHoe 3ansrue
Tema 2.2 Coaep:xanue yueOHOro MaTepuaJia
[Tpumenenne  komiuiekcHbIX | [IpakTHyecKkoe 3aHsITHE 9
yucel BoinonHenue pacdyeToB € IOMOIIbIO KOMIUIEKCHBIX uucenl. [Ipumepsl HCIIOIb30BaHUS
KOMIUIEKCHBIX YHCE
Pa3znen 3. Crenenu n kopHu. CreneHnas pyHkuus 18
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJia
Crenennass  ¢yHkuusi, ee | [loHaTHEe KOpPHS N-0Oil CTENEHU W3 JCHCTBUTEIBHOTO uMcia. DYHKIMM y=nX WX CBOKMCTBA H 4
CBOMCTBA rpaduku. CBoHCTBAa KOPHS N-0i CTENEHU
KomOunupoBanHoe 3aHsTHE
Tema 3.2 Coaep:xaHue yueOHOro MaTepuaJa
IIpeoOpasoBanue ITpeoOpa3oBanue UppaLMOHATBHBIX BBIPaKEHHH 4
BBIPAKEHHH ¢ KOPHAMH N-0i | KoOMOMHHUPOBAHHOE 3aHSATHE OK-01, OK-02,
CTeNeHn OK-03, OK-04,
Tema 3.3 Coaepixanue yueOHOIro MaTepuasa OK-05, OK-07
CaoiicTBa CTeleHHu ¢ | [Tonarue crenenu c TOOBIM pallMOHATBLHBIM MOKa3aresaeM. CTeneHHble PyHKIUU, X CBONCTBA U
PAaNMOHAILHBIM U | rpaduxu
NAedCTBUTEIbHBIM KomOunupoBanHoe 3aHiTHE 2
NoKa3aTeJsiMu
Tema 3.4 Coaep:xanue yueOHOro MaTepuaa

Pemienue uHppanMoHaIbHBIX
YPaBHEHUIl U HEPABEHCTB

PaBHOCWJIBHOCTb UppaLlMOHAIBHBIX YPAaBHEHUN U HEPAaBEHCTB. MeTobl ux peuieHus. Pemenue
HMPPALMOHAIIBHBIX YPABHEHNUH U HEPABEHCTB
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KomOunupoBanHoe 3aHiTHE

Tema 3.5

Conep:xanue yueOHOro MaTepuaJia

Crenennu U KOpPHH.

Omnpenenenue creneHHoN (QyHkuu. Vcnonap30BaHWe €€ CBOWCTB MPU PEIICHUH YPaBHCHUH H

Crenennasi GyHKuus HEpPABEHCTB 2
KonTponbnas pabora
Paznen 4. Iloka3atenbHass QyHKIHSA 18
Tema 4.1 Coaeprxanue yueOHOro MaTepuasa
IHoxasarenbnast pyHkuusi, ee | CTeneHb ¢ NPOMU3BOJIBHBIM JCHCTBUTENBHBIM MOKa3zaTeneM. OmpenencHue MOKa3aTelbHOM
CBOIiCTBA GbyHKIIMM, ee CBOMCTBAa M rpaduk. 3HAKOMCTBO C NPUMEHEHHEM IOKa3aTeNbHON (YHKIIUH.
Pemenue nokasarenbHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TpAdhUIECKUM METOA0OM
Komb6unnpoBanHoe 3anstue 4
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia
Pemenne noxkasareJbHbIX | [IpakTHueckoe 3aHsTHE 02
YPABHeHMIi 1 HEPABEHCTB Pemennie noka3aTeNbHBIX YPaBHEHHI METOJOM YpaBHUBAHUS MMOKa3aTesei, METOAOM BBEACHUS 8?:8;’ 8?: 0 4’
HOBOM TMepeMeHHOW, (QyHKIHOHAIBHO-TpadUYeCKUM MeTOJoM. PelieHue moka3aTeabHbIX 8 ' '
OK-05, OK-07
HEPaBEHCTB
Tema 4.3 Coaep:xanue yueOHOro MaTepuasa
Cucrembl  moKa3aTeJbHBIX | PenlicHrue CHCTEM MOKa3aTeIbHBIX YPAaBHCHUI
YPaBHeHUi KomOunupoBanHoe 3aHsTHE 4
Tema 4.4 Coaep:xanue y4eOHOro MaTepuasa
Pemenne 3aja4. | Pemienue nokasarenpHbIX YpaBHEHUH METOJIOM ypaBHUBAHUS MIOKAa3aTeNIed U METOJOM BBEJECHUS
IHoka3zareabHast QyHKIUSA HOBOW NEpeMEHHON. Pellienne noka3areibHbIX HEPABEHCTB
KonTponbnas padota 2
Pa3znen 5. Jlorapudmnbl. Jlorapudpmuueckas pynkuus 22
Tema 5.1 Conep:xkanue y4eOHOIro MaTepuaa
Jlorapugm uncaa. Jlorapudm umcna. JlecaTUUHBIN U HATYpAJIbHBIN JOTapu(pMBbI, YHCIIO € OK-01, OK-02,
JlecATHYHBIN | KoMOMHHPOBaHHOE 3aHATHE 2 OK-03, OK-04,
HATYpaJbHbIil Jorapupmsl, OK-05, OK-07
4HCIIO € [IK 2.3

Tema 5.2

Coneprxanue y4eGHOro MaTepuaJia

CgoiicTBa sorapupmoB. Oneparius JTorapupmMupoBaHusl.
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CBoiicTBa Jorapugmos. | KomOuHnpoBaHHOE 3aHATHE 4
Onepanus
JorapugmupoBanus
Tema 5.3 Conep:kanue y4yeOHOro MaTepuasa
Jlorapudpmmnueckast Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA
¢yukuus, ee cBoiictBa KomOuHMpoBaHHOE 3aHATHE 2
Tema 5.4 Conep:xanue yueOHOro MaTepuaJia
Pemenne Jorapudgmuyeckux | [Tonstue norapudmuueckoro ypasHenus. Onepanus moTeHIUPOBaHH. TpH OCHOBHBIX METO/a
YPABHEeHHIi 1 HEPABEHCTB pelieHus JOTaprUPMHUECKUX YpaBHEHUI: (byHKIMOHATBHO-TpapUIECKUH, METO]{
MOTEHIIMPOBAHUS, METOJI BBE/IEHUS HOBOM nepeMeHHO. Jlorapugmuueckie HepaBeHCTBa
KomOunupoBaHHoe 3aHsTHE 6
Tema 5.5 Conep:xanue yueOHOro MaTepuaJa
Cucrempl Jorapu)MU4ecKuX | AJITOPUTM pEIICHHS CHCTEMbl YpaBHEHHUH. PaBHOCHIBHOCTB JIOTapH(PMUYECKUX YpAaBHCHUH U
YPaBHeHHit HEPABEHCTB
KomOunupoBaHHoe 3aHsTHE 4
Tema 5.6 Coaep:xanue yueOHOro MaTepuaJia
Jlorapupmbl B npupone u | [Ipakruyeckoe 3aHsiTue
TEeXHHKe [Ipumenenue norapudma. Jlorapupmuyeckas cnupainp B mpupoae. Ee marematuueckue
CBOICTBa 2
Tema 5.7 Coaep:xaHue yueOHOro MaTepuaJa
Pemenne 3axad. | Jlorapudpmuueckas ¢pyHkuus. Pemenune npoctedmmx orapuMu4eckux ypaBHEHHUH
Jlorapu¢gmnbi. KonrtponbHas pabora
Jlorapudpmuyeckas pyHkuus
2
Pa3znen 6. OcHoBbI TpUroHOMeTpUH. TpUroHomerpunuyeckue GQyHKIMU 40
Tema 6.1 Coaep:kanue yue0HOro MaTepuaia OK-01, OK-02,
Tpuronomerpuueckue Pagunannas mepa yrma. [loBopoT TOYkM BOKpYr Hauyasna KoopauHaT. OmpeneneHue cHuHyca, OK-03, OK-04,
pynkuuu NMPOU3BOJILHOIO | KOCHHYCA, TAaHI'€HCAa M KOTaHINeHCa. 3HAKM CHUHYCA, KOCHMHYCa, TaHI'€HCa M KOTAHI€Hca IO OK-05, OK-06,
yria, vdcia. PagmanHasi M | yeTBepTsAM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT'€HCOM M KOTAHT€HCOM OJHOTO M OK-07
rpajycHasi Mepa yria TOT'O XK€ yrijia K 2.3
KomOunupoBanHoe 3aHsATHE 4
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Tema 6.2

OcHoBHBbBIE
TPUTOHOMETPHYECKHE
TOXK/IeCTBA.

DopmMyJibl NPUBEICHUS

Conep:xanue yueOHOro MaTepuaJia

Tpuronomerpuueckue Toxzaecrsa. CHHYC, KOCUHYC, TAHI€HC U KOTAaHI'€HC YIJOB O U - O.
@opMyIIbl IPUBEACHUS

Komb6unupoBanHoe 3ansrue

Tema 6.3
CuHyC, KOCHHYC, TAHI€HC
CYMMBbI M Pa3HOCTH [BYX

yIJIOB
CHuHYC M KOCHHYC /IBOITHOTO
yrJa. Dopmy.ibl

IMOJJOBHHHOI'0 yIJa

Conep:kanue y4eOHOIro MaTepuaa

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC M KOCUHYC JJBOMHOIO yrija.
@opmynel monoBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBl TPUTOHOMETPUYECKHX (DYHKIHMHA B
MIPOU3BEICHNE U MPOU3BEACHUS B CyMMYy. BbIpakeHHe TPUTrOHOMETpHUYECKHX (DyHKIHMHA depes
TAHT€HC TOJIOBUHHOTO aprymeHTta. IIpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPA)KCHUI

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.4
DyHKIUH, HUX  CBOMCTBA.
Cnoco0Obl1 3aganust GyHKIMi

Coaep:xanue yueOHOro MaTepuaJia

OOnacte ompenesneHUss W MHOXKECTBO 3HA4eHWH QyHKuud. YETHOCTh, HEYETHOCTH,
nepruoAnIHOCTh pyHKIMNA. CrtocoOBI 3a1aHus (PYHKITHIA

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5
Tpuronomerpuyeckue
(pyHkuumn, Hux cBOMCTBA H
rpagpuxku

Coaep:xanue yueOHOro MaTepuaJia

OO6nacTh ompeneieHus] U MHOXKECTBO 3HAUEHUN TpPUTOHOMETpUYeckuX (GyHKIuH. YETHOCTD,
HEYETHOCTb, IEPUOUIHOCTh TPUTOHOMETpUUeCcKuX (yHKIUi. CBocTBa U rpaduku PyHKIUN y
=C0s X, y=sinXx, y=tgXx,y=ctgx.

KoMOuHMpoBaHHOE 3aHsTHE.

Tema 6.6 Conep:xanue yueOHOro MaTepuasia
IIpeodpasoBanue rpaduxos | [IpakTHYecKOe 3aHATHE
TPUTOHOMETPHYECKUX "
. Cxarue 1 pacTshkeHHue TpaQKoB TPUTOHOMETPUUYECKUX (QYHKLIUH.
(bymmit IIpeoOpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIT
Tema 6.7 Conep:kanue y4e0OHOIro MaTepuaa
Onucanue IIpakTHYeckoe 3aHATHE
NPOU3BOACTBEHHBIX Hcnonb3oBaHne CBOMCTB TPUTOHOMETPUUECKHUX (YHKIINI B MPOQPEecCHOHANbHBIX 3a/1a4ax

NpOLEccoOB ¢ INMOMOIUbIO
rpa¢gukoB pyHKIUI
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Tema 6.8 Coaeprxanue yueOHOro MaTepuaa
Oo0paTHble OO6parHble TpuroHoMmerpuyeckune GpyHkuuu. MIx cBOHCTBa U TpapuKu
TPUTOHOMETPHUYeCKHe Komb6unupoBanHoe 3ansrue 2
byHkuun
Tema 6.9 Conep:kanue y4eOHOro MaTepuaa
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
YPABHEHHUS  HEPaBEHCTBA TPUTOHOMETPUUECKUX YPABHEHMH OCHOBHBIX THUIIOB: MPOCTEHMIINE TPUTOHOMETPUUECKHE
YPaBHEHUS, CBOASAIINECS K KBaJIPAaTHBIM, PEILIAEMBbIE Pa3JI0)KEHUEM Ha MHOXHUTEIHN, OTHOPOHBIE. 8
[Ipocreiime TPUroHOMETPUYECKHE HEPABEHCTBA
KomOunupoBanHoe 3aHsTue.
Tema 6.10 Coaep:xanue yueOHOro MaTepuaJia
Cucrembl CucreMspl MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN 2
TPUTOHOMETPUYECKUX KomOunupoBanHoe 3aHsTHE
YPaBHeHUi
Tema 6.11 Conep:xanue yueOHOro MaTepuaJia
Pemienne 3ama4y.  ocHOBBI | [I[peoOpazoBaHre TPUTOHOMETPHYECKUX  BBIPAKECHUH. PelieHHe  TPUTOHOMETPHUYECKUX
TPUTOHOMETPHUH. ypaBHEHU U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM CBOMCTB (PYHKIIHIA. 2
Tpuronomerpuyeckue KontponbHas pabora
byHkuun
[ToBTOpEHME NMpoiiIeHHOro0 MaTepuana 2
Pazgea 7. IlpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE 24
Tema 7.1. Conep:xanue yueOHOro MaTepuasia
OcHoOBHBIE nousiTus | [Ipenmer crepeomerpun. OCHOBHbIE HOHATHS (TOYKA, MpsiMas, MIOCKOCTb, MPOCTPAHCTBO).
CTepeoMeTpHH. OcHoBHbBIE akcHOMBI cTepeomeTpun. Ilepecekaronyecs, napamieiabHble M CKPEIIMBAIOIINECS 4 OK-01. OK-03
Pacnosioskenue nNpsIMbIX M | ipsimble. [Ipu3Hak M cBOMCTBO CKpeuuBaromuxcs MNpsAMbIX. OCHOBHBIE NPOCTPAaHCTBEHHBIE OK-O4, OK- 07’
. >
IIOCKOCTEH ¢buryps. K 2.3
KomOunupoBanHoe 3aHsaTHE
Tema 7.2. Conep:kanue y4e0OHOIro MaTepuaa

[Tapannensuele npsiMas u miaockocTb. Onpenenenue. [lpuznak. CBOMCTBa (C 10KA3aTEILCTBOM).
[Mapannensusie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa (¢ g0Ka3arenbcTBoM). Terpasap
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ITapanieJbHOCTh  NPSAMBIX, | U €r0 1eMeHTHl. [lapannenenunen u ero sneMeHTsl. CBOMCTBA MPOTHBOIIOJIOKHBIX T'PaHEH U
NnpSIMOM U IUIOCKOCTH, | [raroHanei napamenenumnena. [locrpoenne ceuenuii. Pemenue 3amay. 8
IVI0CKOCTel KomOunupoBanHoe 3aHiTHE
Tema 7.3. Conep:kanue y4eOHOTro MaTepuaa
IlepnieHAUKYISAPHOCTH [lepnenpukynspusie npsimelie. llapainensHpie NpsiMble, NEPHEHAUKYISIPHBIE K IUIOCKOCTH.
NPSAMBIX, IPAMOH 1 [Ipu3Hak nepneHAUKYISIPHOCTH HpsAMON M IulocKocTH. [lokaszarenbctBo. Ilepnenaukynsap u
IVIOCKOCTH, IJIOCKOCTEH HakJIOHHasA. IlepnenaukyisipHble IUIOCKOCTH. [Ipu3HAK NEPHEHIUKYISIPHOCTH IUIOCKOCTEH.
JlokazarenbcTBO. PaccTosiHUA B IPOCTPAHCTBE
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 7.4. Coaep:xanue yueOHOro MaTepuaJia
Teopema o Tpex Teopema o Tpex neprneHaukymspax. JlokazaTenbcTBO. Yo MEX 1y NPSAMOUN U IJIOCKOCTBIO. YOI
NepreHInKyJIApax MEXY IIOCKOCTSIMU 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.5. Conep:xanue yueOHOro MaTepuaJia
ITapannenabHsle, IIpakTHYeckoe 3aHATHE
HEPNECHAMKYJISIPHBIE, Axkcuomsl crepeomeTpud. lleprneHIuKyaspHOCTh NPSAMOI U MJIOCKOCTH, MAPAILUIENbHOCTh JBYX
CKPCIIMBAKOIIHUECH NPSIMbIC IPAMBIX, IEPIEHAUKYIAPHBIX IIIOCKOCTH, EPIEHIUKYIAPHOCTD IIJIOCKOCTEN 4
Tema 7.6. Coaep:xanue yueOHOro MaTepuasa
Pemenne 3apau. llpsimbie u Pacnonoxkenne mOpsAMBIX W INIOCKOCTEM B MpocTpaHCTBE. llepneHIMKyIsIpHOCTH U
IVIOCKOCTH B IIPOCTPAHCTBE NapajuieIbHOCTb NMPSAMBIX U MIockocTel. CKpelmBaromuecs npsimbie 2
KonrtponbHas pabora
Pa3nen 8. KoopauHatel 1 BeKTOpPBI 10
Tema 8.1 Coaep:xaHue yueOHOro MaTepuaJa
JexaproBbl KoOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B mpocTpaHcTBe. [Ipocrelimme 3amaun B KoopanHaTax. PaccrosHue
npocrpancree. PaccrosnHue | MexIy IByMs TOYKaMH, KOOPAWHATHI CEPEIUHBI OTPE3Ka 2 OK-02, OK-03,
MeXKAy  ABYMSl  TOYKaMH. | KoMOMHMpPOBAaHHOE 3aHATHE 1K 2.3
Koopannarsl cepeIrHBI
OTpe3Ka
Tema 8.2 Coaepsxanue yueOHOIro MaTepuasa

BekTops! B npocTpancrBe.

Bexrops! B mpoctpancTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.
Kowmmanapusie Bektopbl. CkansipHOe MpoU3BeeHHE BEKTOPOB. Pa3iioxkeHne BeKTopa mo Tpem
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Yron mexay BeKTOpaMH. | HEKOMIUIaHapHbIM BekTopaM. KoopauHaTbl BEKTOpa, CKaIsIPHOE INPOU3BEACHHUE BEKTOPOB B
CkansipHoe  npou3Be/leHHe | KOOPJIMHATaX, yrojl MEXIy BEKTOpaMH, Yroj MEXIy HpsIMOW M IJIOCKOCTBIO, Yroll MEXIy 4
BEKTOPOB IUIOCKOCTSIMU. Y paBHEHUE INIOCKOCTHU. | '€OMETPUUECKHIT CMBICIT ONpeAenInuTeNs 2X2
KomOuHupoBaHHoe 3aHsATHE
Tema 8.3 Conep:kanue y4eOHOIro MaTepuaa
IIpakTuko- IIpakTHYeckoe 3aHATHE
OpHEHTMPOBAHHBbIE 3a1a4H KoopaunatHass miiockocTe. BeruncieHue paccTossHUM W IUIOIIAJEH HA  IUIOCKOCTH.
HA KOOPIAMHATHOM IJIOCKOCTH | KOJMUYECTBEHHBIE PACUETHI 2
Tema 8.4 Coaeprxanue yueOHOro MaTepuasa
Pemenue 3axa4. Koopaunarel | JlekapToBbl KOOPJMHATH B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. Cl0KeHHE M BEIYUTAHHE
U BEKTOPBI BEKTOPOB. Y MHOXEHHE BEeKTOpa Ha yncio. KoMrutanapuele BekTopbl. CKalsipHOE IPOU3BEACHNE
BEKTOpOB. PaznoxeHue BeKTOpa 10 TpeM HEKOMIUIaHApHBIM BekTopaM. [Ipocteiimne 3anaun B
koopauHaTtax. KoopauHaTel BEKTOpa, pacCTOSHHUE MEXAYy TOYKaMHU, KOOPAMHATHI CEPEIHUHBI
OTpe3Ka, CKaJISPHOE MPOU3BEJCHUE BEKTOPOB B KOOPJIMHATAaX, Yroj MEXIy BEKTOpPaMH, yroil
MEX1y NPSAMOI U IJIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMHU 2
KonTponbhas padora
Pa3znen 9. IlpousBoanas pyHKINH, ee IPUMEHEHUE 42
Tema 9.1 Coaepixanue y1eOHOro MaTepuasa
IMousTue NPOU3BOAHOM. | OmpeescHre YHUCIOBON IOCIICIOBATEIFHOCTH M CIOCOOBI ee 3amanusi. CBONCTBA YHCIIOBBIX
Dopmy.abl " npaBuJIa | rociegoBarenbHocTel. OnpeneneHue npeziena MociefoBaTeIbHOCTU. Bhruncinenue mnpeenon
au(ppepeHUpoOBaAHUS nocnenosarenbHocTel. Ilpenen ¢yHkuum Ha OeckoHeuHocTH. [Ipenen ¢QyHKIMM B TOUKe. 4
[Ipupamenne aprymenrta. Ilpupamenune ¢yHkuun. 3anayu, OPUBOISIINE K TOHSTHIO OK-01, OK-02,
Ipon3BOIHON. OnpeeneHne Mponu3BoJHON. ANITOPUTM OTBICKaHHS IIPOU3BOIHON OK-03, OK-04,
Komb6unupoBanHoe 3aHsTHe OK-05, OK-06,
Tema 9.2 Coaeprxanue yueOHOro MaTepuasa OK-07
IIpoussoanbie cymmbl, | @opmynsl muddepennpoanus. [Ipasmna muddepernnpoBanus 6 K 2.3
pa3sHoCcTH npousBeaeHusi, | KoMOMHUPOBAaHHOE 3aHATHE
YacCTHOIO
Tema 9.3 Coaepsxanue yueOHOIro MaTepuasa
IIpounsBoanbIe Onpenenenue ciaoxHoi Gyakun. [IponsBognas Tpuronomerpudeckux ¢pyHkuuit. [Iponssonnas
TPUTOHOMETPHYECKUX CIIO’KHOW (PyHKIIMU
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(pynxuumii. IIpousBoanas | KomOunupoBaHHOE 3aHATHE
CJIOKHOM (PYHKIUH
Tema 9.4 Coaeprxanue yueOHOro MaTepuasa
ITonsitue o HenpepbIBHOCTH | [TonsTtue HenpepsiBHONH (yHKIMK. CBolicTBa HeNpepbiBHOW (QyHKIMH. CB3b MEXIY
(pyHkuuu. Meroa | HETIPEpPBIBHOCTEIO U TUPPEPEHIIMPYEMOCThI0 (YHKIIMA B TOYKE. AJTOPUTM pEIICHHUS
HHTEPBAJIOB HEpaBEHCTB METOJIOM MHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE
Tema 9.5 Coaeprxanue yueOHOro MaTepuasa
I'eomeTpnueckuii u | ['eomerprueckuii CMbICT TPOM3BOJHONW (YHKIMH — YIJIOBOH KOA((UIMEHT KacaTeIbHOH K
puznuecknii cMbICT | rpaduky (YHKIMKM B TOYKE. YpaBHEHHE KacaTelbHOW K Tpaduky QYHKIMH. AJNTOPUTM
NMPOU3BOTHOM COCTaBJICHHS YpaBHEHHsI KacaTenbHOU K rpaguky pyHkuuu y=f(x)

KomOunupoBaHHoe 3aHsTHE
Tema 9.6 Conep:xanue yueOHOro MaTepuasa

duznyeckuii CMBICT
MPOU3BOJAHOI B
npogeccuoHaIbLHbIX 321a4YaX

HpaKTI/I‘{eCKOC 3aHsATHE

dusnueckuii (MEXaHHMUECKUI) CMBICIT IIPOU3BOTHONM — MTHOBEHHAS! CKOPOCTh B MOMEHT BPEMEHHU
t:v==S'(t)

Tema 9.7
MoHOTOHHOCTH (pyHnkuumn.
Touku 3KcTpEeMyMa

Conep:xanue yueOHOro MaTepuaJa

Bozpactanue u yObIBaHUE (YHKIIMH, COOTBETCTBUE BO3PACTAHUS U yOBIBaHUS (PYHKIIMU 3HAKY
npou3BogHON. [IoHATHE NPOM3BOMHOM BBICIIETO TOPSAJIKA, COOTBETCTBHE 3HaKa BTOPOH
MIPOM3BOJIHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKUMH Ha OTpe3Ke. 3aJayd Ha MaKCUMyM H
MUHUMYM. [loHATHE aCUMIITOTBI, CITIOCOOBI UX OINpeAeIeHUs. AJITOPUTM HCCIeT0BaHUs PYHKIIUH
U TIOCTPOEHUS ee rpaduka ¢ MOMOILBIO TPOU3BOIHON. J[poOHO-TMHEHHAs QyHKINsS

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 9.8
Hccnenopanne QyHkumin u
MOCTPOeHHE IPAPUKOB

Conep:xanue yueOHOro MaTepuaJa

UccnenoBanmne pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHHE I'PpaUKOB.

KomOunnpoBanHoe 3aHsaTHE

Tema 9.9 HaubGoanniee u

Conep:xanue yueOHOro MaTepuaJa

HaMMeHblIee 3Havenus | Haxoxnenne HauOONBIIETO W HAaWMEHBIIETO 3HaueHUuN (yHKIUH, MOCTpoeHHe TpaduKoB
pynkuuu MHOT'OUYJIEHOB C UCIOJIb30BAHUEM ammapara MaTeMaTH4eCKoro aHajinsa

KomOunupoBanHoe 3aHsATHE
Tema 9.10 Conep:xaHue yueOHOro MaTepuaJa
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Haxo:xxaeHne ONTHMAJbHOIO

IIpakTH4Yeckoe 3aHATHE

pesyabrara ¢  nomomblo | Hanmensiee u HanOompInee 3HaueHNE (QyHKITH 4
NPOM3BOHOM B
NMPAKTUYECKUX 3a]a4ax
Tema 9.11 Conep:kanue y4eOHOro MaTepuaa
Pemenue 3agav. | Gopmynsr u  npaBuna auddepennupoBanus. HccnenoBanume (GYyHKUMH € TOMOIIBIO
IIpoussoanast (QyHkuuM, ee | npousBoaHON. Hanbosblee u HauMeHblee 3HAYCHUS () YHKIIUN 6
NpUMeHeHHe KonrponsHas pabora
Paznen 10. IlepBooOpa3znasi pyHKIMH, ee IPUMEHEHUE 18
Tema 10.1 Coaep:xanue yueOHOro MaTepuaJia
IlepBooOpasnasi ~ QyHKUOMH. | 3a71a4a O BOCCTAHOBJICHMHM 3aKOHAa JBIDKCHHMSI 10 W3BECTHOH cKopocTH. [loHsiTHE
IIpaBuna HAXO0KIeHusl | uHTerpupoBanua. O3HaKOMIIEHHE C TMOHSATHEM HHTErpaja U IMepBOOOpasHON it (GyHKIUH
NepBo00pa3HBIX y=f(x). Pemenue 3amau Ha CBS3b IEPBOOOPA3HOW U €€ MPOU3BOJIHOM, BBHIYMCIECHUE
nepBooOpazHoi s gaHHOW (GyHKIUU. Tabmuma GopMys JUisi HaAXOXKICHHUS TEPBOOOPA3HBIX.
N3ydenue nmpaBuiia BEIYUCIEHUSI IEPBOOOPA3HON 4
KomOunupoBanHoe 3aHsTHE
Tema 10.2 Conep:xanue yueOHOro MaTepuaJia
ILiomaas KpUBOJIUHEHHOM 3ajaud, TPUBOASAIIME K TMOHATHIO OMNPENEICHHOTO HMHTErpajga — O BBIYUCICHUU I[JIOIIAIN OK-01, OK-02,
Tpaneuuun. Popmyia KPHUBOJIMHEMHON Tpamnenuy, O IepeMelieHun TO4dku. lloHsATHEe ompenenéHHOro uHTerpania. OK-03, OK-04,
Hbiotrona — Jleiionnna 'eomerpuueckuii 1 (U3HMYECKUN CMBICT OIpeeneHHoro uHterpaina. @opmyna Herorona— OK-05, OK-06,
JleiiOHuna 2 OK-07
KomM0uHMpoBaHHOE 3aHsTHE K 2.3
Tema 10.3 Conep:xanue yueOHOro MaTepuaJa
Heonpeaesenubii H | [IoHsTHE HEONIpEAEIEHHOT0 HHTErpaAJIa
onpeseneHHbIil HHTErpanbl | KoMOGMHMpOBAHHOE 3aHSTHE 2
Tema 10.4 Conep:kanue y4eOHOIro MaTepuaa
ITonsiTne 00 omnpenejseHHOM | ['eoMeTpUYECKUN CMBICIT ONPEIEIIEHHOTO HHTErpaia
HHTEerpajie Kak IuIomaau | KoMOMHUPOBaHHOE 3aHATHE 4

KPHUBOJIMHEHOH Tpaneuuu

Tema 10.5

Conep:xanue yueOHOro MaTepuaJia

HpaKaneCKoe 3aHsATHE
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OmnpeneneHHblii MHTErpaa B

I'eomeTpuueckuii cMbIca onpeaeaeHHOro nuterpana. @opmyna Hetotona - JlelioHuna.

KU3HHU Pemrenue 3aa4 Ha MpUMEHEHHE UHTETPaIa IS BBIYUCICHUS (PU3NUECKUX BETMYUH U IUTOIIa1eH 4
Tema 10.6 Coaeprxanue yueOHOro MaTepuasa
Pemenne 3aja4. | [IepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbiX. Ee mpumenenue
MepBooGpasnas gynkuuu, ee | KourposnbHas paGota 2
NPHMEHeHHe
Pa3znesn 11. MHOrorpaHHMKH M TeJia BpalleHus! 50
Tema 11.1 Coaeprxanue yueOHOro MaTepuasa
Bepmmnel, pebpa, rpanu | [lonstue mHOrorpaHHuka. Ero ameMeHThI: BepuimHbI, peOpa, rpanu. [luaronanb. CedeHwue.
MHOTOTPAHHHUKA BrlInyKiible ¥ HEBBIITYKJIBIE MHOTOIPAaHHUKN

KomOunupoBaHHoe 3aHsTHE 2
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia
IIpusma, ee cocraBasiromme, | [Tonstue npusmel. Ee ocHoBanus u G0KOBBIE TpaHH. Bricota mpusmsl. [Ipsimas u HakiIoHHAs
ceyeHue. IIpsimas u | npusMma. [IpaBunpHas npusma. Ee ceuenue
NpaBHIbHAS IPU3MBI KomOunupoBanHoe 3aHsTHE 2
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJia
IMapanuenenunen, KyO. | [lapannenenunen, cBoiicTBa TNPSAMOYTOJILHOTO Napatenenunena, kyo. Ceuenume KyoOa, OK-01, OK-02,
Ceuenue Ky0a, | mapasurenenumnena OK-03, OK-04,
napaJjJjesjenurmnena KomM0uHMpoBaHHOE 3aHsTHE 6 OK-05, OK-06,
Tema 11.4 Conep:xanue yueOHOro MaTepuasia OK-07
IInpamuna, ee IIupamuna u ee anemenTsl. Ceuenue nupamusl. [IpaBunpHas nupaMua. Y cedeHHas nupamuia 1K 2.3
CoCTaBJIAOIIINE, CEYCHUE. Komb6unnpoBanHoe 3aHsTue
[IpaBuabHas nupamuaa. 2
Yceuennas nupamuaa
Tema 11.5 Conep:kanue y4eOHOIro MaTepuaa
bokoBas 1 noJsiHas [Tnomans 60k0BOM M MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI
MOBEPXHOCTH MPU3MBI, KombOunnpoBanHoe 3aHsTHe 8
NHPaAMHUIbI
Tema 11.6 Coaepsxanue yueOHOIro MaTepuasa

CumMmeTpHsi OTHOCUTENBFHO TOYKH, MPSAMOM, TutockocTH. CUMMETpuUs B KyOe, napajiesienunee,

2

IIpU3MEe, IMIpaMuac
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CummMmertpus B KyoOe,
napaJjjeJjenumnesne, npusme,

KomOunupoBanHoe 3aHiTHE

nupaMujae
Tema 11.7 Conep:kanue y4yeOHOro MaTepuasa

IIpumepsr  cummerpuii B | [IpakTHyeckoe 3aHsITHE

npodeccuun CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
Tema 11.8 Conep:xanue yueOHOro MaTepuaJia

IIpaBuiabHbIE IIpakTH4Yeckoe 3aHATHE

MHOTOTPAHHUKH, HX
CBOMCTBA

Ilousarue IMPpaBUJIbHOI'O MHOI'OI'paHHHUKA. CsoiicTBa IMpaBUJIbHBIX MHOI'OI'PaAHHUKOB

Tema 11.9

uaunap, ero
coctaBjgromue. Ceuenne
HUJIMHApA

Coaep:xanue yueOHOro MaTepuaJia

Hunuaap u ero snemeHTsl. CedyeHue IMUIMHAPA (TapaiieIbHOe OCHOBAHUIO U ocH). Pa3BepTka
HUAJTUHIPA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.10
Konye, ero cocrasasiromme.
Ceuenne Konyca

Conep:xanue yueOHOro MaTepuaJa

KOHyC h ero syneMeHThl. CedeHue KOHYCa (napanneanoe OCHOBAHHIO M IIPOXOAAIICC 4YCPE3
BepmnHy), KOHHNYCCKHNE CCUCHU. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 11.11
Yceuennbiii konyc. CedeHue
yYCEUYEeHHOr o KOHyca

Conep:xaHue y4eOHOro MaTepuaJia

VYceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KOHyca

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 11.12
Ilap u cdepa, ux ceyeHus

Conep:xanue yueOHOro MaTepuaJa

[Tap u cdhepa. Bzanmuoe pacnonoxenue chepsl u minockoctu. Ceuenue mapa, chepsl

KomOunupoBanHoe 3aHsTHE

Tema 11.13
IlousaTne 00 o0OBLeMe TeJAa.
OTHo1LIeHHE 00LEeMOB

MOJ00OHBIX TeJl

Conep:kanue y4eOHOIro MaTepuaa

ITonsatue 06 o6beme Tena. O0beM Kyba U MpsAMOYrosibHOTO napauienenuneaa. O0beM Npu3Mbl U
muiHApa. OTHOIIeHne 00beMOB MOJJOOHBIX Tell. ['eoMeTprudeckuil CMBICH OIpeseNnuTeNs 3-Tro
nopsiika

KomOunupoBanHoe 3aHsATHE

Tema 11.14

ConeprxaHue y4eGHOro MaTepuaJia

O6bemMbl mupamuabl U kKoHyca. O0bem mapa. [Tnomaau nosepxHocTelt Ten
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O0bembl U niaomanau | KomObunupoBaHHoe 3aHsTHE
MOBEPXHOCTEH TeJl

Tema 11.15 Conep:xanue yueOHOro MaTepuaJia
KomOunanuu IIpakTHYeckoe 3aHATHE
MHOTOTPAaHHMKOB W TeJs | KoMOMHALMU reOMeTpUYECKUX Tell
BpallleHusl

Tema 11.16 Conep:xanue yueOHOro MaTepuaJia
I'eomerpnueckue IIpakTH4Yeckoe 3aHATHE

KOMﬁI/IHaIII/II/I Ha MPaKTHUKE

Hcnonp3oBanne KOMOUHAIMI MHOTOTPAHHUKOB U T€J BPALICHUS B IPAKTUKO-OPHEHTUPOBAHHBIX
3a1auax

Tema 11.17
Penrenne 3aJa4.
MHOTOrpaHHMKHA ¥  TeJia
BpalleHus

Coaep:xanue yueOHOro MaTepuaJia

OO0OBeMEI U miomaau IMOBECPXHOCTU MHOT'OI'PAHHHUKOB U TCJI BpalllCHU S

KonTponbnas padora

Pasznen 12.
MHo:xecTBa. JJIeMEHTHI
Teopuu rpagos

Tema 12.1 Coaepixanue y1eOHOro MaTepuaa

MHoxecTBa ITonstue MHOXkecTBa. [TonMHOXkecTBO. Oniepaniii ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHsTHe

Tema 12.2 Coaep:xaHue yueOHOro MaTepuasa

Orneparuy ¢ MHOXKECTBAMU

IIpakTHYeckoe 3aHATHE

Onepam/m C MHOXKECTBaMU. PemeHnue MPUKJIAAHBIX 3a1a4

Tema 12.3 Coaep:xanue yueOHOro MaTepuasa
['padbr IIpakTHYeckoe 3aHATHE

[Tonsitue rpada. Ces3HbI Tpad, AepeBo, UK Ipad HA MIOCKOCTH
Tema 12.4 Coaeprxanue yueOHOro MaTepuasa

Pemenue 3amau. MHOXeCTBa,
I'padbr 1 ux npumeHeHne

Onepaunn ¢ MHoOXecTBaMH. OnucaHWE pPEATBHBIX CHUTyallMd C IOMOIIbIO MHOXECTB.
[Tpumenenue rpadoB K pelICHUIO 3a/1a4

KonTponbhas padota

38




Pasznen 13. DJIeMEeHThI
KOMOMHATOPUKHU, CTATUCTUKH
U TeOPUM BEPOSTHOCTEI

14

Tema 13.1

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE noHATHs | [lepecTaHOBKH, pa3MelIeHHs], COUCTaHUSI. 2
KOMOHHATOPUKH KomOunupoBanHoe 3aHsTue.
Tema 13.2 Conep:kanue y4yeOHOIro MaTepuaa
CoObitHe, BEPOATHOCTH | COBMECTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMbI COOBITUH. Y ClIOBHAs
COOBITHSL. Crnoxenue U | BEpPOSITHOCTb. 3aBUCHMbIE M HE3aBUCHMBbIE COOBITUS. TeopeMbl O BEpOSTHOCTU MPOU3BEICHMS 2
YMHOKEHHE BEPOATHOCTEN COOBITHIA.
KomOunupoBanHoe 3aHsTHE
Tema 13.3 Coaepixanue yueOHOIro MaTepuasa OK-01, OK-02,
BepositHoCTh B IIpakTHyeckoe 3aHsATHE OK-03, OK-04,
Npo(heCCHOHANBHBIX 3a/1a4ax OTHocHTeNbHAs YacTOTa COOBITUS, CBOMCTBO €€ yCTOHUMBOCTU. CTaTUCTHUUECKOE OIpeIesieHUEe 2 OK-05, OK-07
BepOATHOCTH. OLIeHKa BEPOSITHOCTH COOBITHUS K 2.3
Tema 13.4 Conep:xanue yueOHOro MaTepuaJa
JuckperHas ciydanHas | Buner crmywaiiHpix BenmuumH. OmnpeneneHne TUCKPETHOW CIy4alHOW BEIMYMHBL 3aKOH
BEJINYMHA, 3aKOH €¢ | pacupeneneHns JUCKPETHOM CIIy4ailHOM BEIMYHHBI. Ee YnCI0BbIe XapaKTEPUCTUKH
pacnpeneneHus KomOunupoBaHHoe 3aHATHE 1
Tema 13.5 Coaep:xanue yueOHOro MaTepuasa
3agaun MareMaTuieckol | Bapmanmonsstii psin. [Tonuron gactot u rucrorpaMMa. CTaTHCTUYECKHE XapaKTEPUCTUKHU psijia
CTaTUCTUKH Ha0J110/1aeMBbIX JaHHbBIX
KomOunupoBanHoe 3aHsTHe 1
Tema 13.6 Coaeprxanue yueOHOro MaTepuasa
Cocrasnenune TaOIIHI u | [IpakTnyeckoe 3ansTHe
JyarpaMM Ha IPaKkTHKe [lepBuunas o00paboTka CTaTHUCTUYECKUX JaHHBIX. ['paduueckoe uX mpeacTaBlieHUE.
Haxoxnenne cpeHuX XapakTepUCTHK, HAOTIOJaeMbIX JaHHBIX 2
Tema 13.7 Conep:xaHue yueOHOro MaTepuasa
OnemeHTsl KoMOMHaTOpUKU. CoObITHE, BEpPOATHOCTH COOBbITHA. CllO)K€HHE M YMHOXKEHUE
BEPOSITHOCTEH 4
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Pemmennie 3amau. DieMEHTEHI
KOMOWHATOPHUKH, CTATUCTUKH U

TEOPHUU BEPOATHOCTEN

KonrponsHas pabora

Paznen 14. VYpaBHeHuss mu 12
HePaBeHCTBa
Tema 14.1 Conep:kanue y4eOHOIro MaTepuaa
PaBHOCHIBHOCTE ypaBHEHUH M | PaBHOCWIBHOCTH ypaBHeHUH U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI PABHOCHIBHBIX
HepaBeHCTB. OOIIME METObI | Mmepexoiax B ypaBHEHHsX M HepaBeHcTBax. OOIIHE METOAbI PEIICHHUST YPABHEHHI: MEPEX0]] OT
pelieHus paBeHCTBA (DYHKIMI K PAaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIHIA, METOJ] Pa3JIOKEHUS 2
Ha MHOXKHTEJIN, METOJI BBEICHUS HOBOW NEPEMEHHOH, (DYHKIIMOHAILHO-TPpaUIEeCKUN METOT
Komb6unnpoBanHoe 3anstue
Tema 14.2 Coaep:xanue yueOHOro MaTepuaJia
I'pauueckuii Meton pemenus | OGIIre METOIBI PEIICHHS HEPABEHCTB: IMIEPEXOJT OT CPABHEHUS 3HAYEHUH (DYHKIMIA K CPDABHEHUIO
yYpaBHEHUI, HEPABEHCTB 3HAYCHUH apryMEHTOB ISl MOHOTOHHBIX (YHKIWH, METOJ HHTEPBAJOB, (YHKIHOHAIHHO-
rpadudeckuit meron. I'padudecknii MeTox pemieHnst ypaBHEHUI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE
2
Tema 14.3 Coaep:xanue y4eOHOIro MaTepuasa
VYpaBHenus u HepaBeHCTBa ¢ | OmpeneneHue moayns. Packpeite Moayns mo ompeneneHuto. Ilpocteiime ypaBHEHUs U
MOJlyJIEM HEpaBeHCTBAa ¢ MoayseM. [IpuMeHeHHe paBHOCHIIBHBIX IEPEXOJOB B OINPENEICHHBIX THIIAX
YpaBHEHUI U HEPABEHCTB C MOJYJIEM 1
KomOunupoBanHoe 3aHsTHe
Tema 14.4 Coaep:xaHue yueOHOro MaTepuaJa
VYpaBHEHUs M HEPAaBEHCTBA C | 3HAKOMCTBO ¢ mapameTpoM. [Ipocreiimme ypaBHEHNsI M HEPABEHCTBA C TTapaMEeTPOM
napaMeTpamu KomOunupoBaHHoe 3aHATHE 1
Tema 14.5 Coaep:xanue yueOHOro MaTepuasa
CocraBnenne u  peuieHue | [IpakTuveckue 3aHATHS
npo(pECCHOHANBHBIX  3alad  C | PeleHne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO COIEPIKAHUS
MOMOUIbIO ypaBHEHUI 2

Tema 14.6

Coneprxanue y4eGHOro MaTepuaJia

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 2.3
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Pewenne 3anau. YpasHenus u | Ilpakruyeckoe 3anstue

HCPaBCHCTBRA OO1u1rie METOBI pelIeHus] ypaBHEHUH. Y paBHEHUs ¥ HEPABEHCTBA C MOAYJIEM H C TapaMeTpamMu
4

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (COEePKAHUE TPUKJIIATHOTO MOXYJIS) 12
Paznea 15.

Conep:xanue yueOHOro MaTepuasa

Ponp MaTeMaTHKH B IPOrpaMMHUPOBAHUH. 2

Ponb MaTemaTHKy B IpOrpaMMUPOBAHUU. 2

Pemenue 3a1a4 ¢ MOMOIIBIO COCTABIICHUS AJITOPUTMA. 2

Pemrenue 3a1a4 ¢ MOMOIIBIO COCTABICHHS AITOPUTMA. 2

Pemrenue 3a1a4 ¢ TOMOIIBIO COCTAaBICHHE MTPOTPAMMHOTO KOJ[a Ha SI3bIKE ITPOTPAaMMUPOBAHUSI. 2

Pemrenue 3a1a4 ¢ TOMOIIBIO COCTABIICHHE MTPOTPAMMHOTO KOJIa Ha SI3bIKE MTPOrPaMMHUPOBAHUS 2
IloBTOpenue matepuasna. [loaroroska k s3x3ameny u BIIP 14
IIpome:xxyTounasi arrectanusi (JK3aMeH) 12
Bcero: ‘ 340
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lna peanu3anuu NMPOrpaMmMbl THCHUILUIUHBI JOJKHBI ObITh MPELyCMOTPEHbI
cjefylolUe crenuaabHble MOMeIleHus:

Peanuzamust mporpaMMbl  TUCHUIUIMHBL TpeOyeT Hamuuus y4eOHOro KaOWHeTa
MaTeMaTHKH.

O6opynoBanue yaeOHOro KabuHeTa!

- I0CA/I0YHBIE MECTa M0 KOJUYECTBY 00yUaIOUINXCS;

- pabodee MeCTO MPErnoIaBaTels;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIUICKT 3JIEKTPOHHBIX BUIEOMATEPUATIOB;

- 3aJ1aHUA U1 KOHTPOJIBHBIX padoT;

- mpoeCCHOHATBHO OPUCHTUPOBAHHBIC 33 JaHUS;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpeacTBa 0OyICHHUS:

- IEPCOHAIBHBIA KOMIBIOTED C JIMIIEH3UOHHBIM IIPOTrPAMMHBIM O0€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

1. OcHOBHBIE TeYATHbIE U3IAHUS

1.bammakos, M. W., Marematuka : yueOnuk /M. . BammakoB. —  Mocksa
Axanemus, 2024. —288c.c

2.Marematuka: y4yebnux/ bammakoB M.U.- 2-e usn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2.MaremaTuka: anrebpa W Havajga MaTeMaTUYECKOTO aHalu3a, reomMeTpus. Anredpa u
Hayaja MatemMatnyeckoro ananusa. 10-11 knacc. Anumos 111.A., Koasarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsenienue, 2022.

3.Marematuka: anrebpa U Hadajda MaTeMaTHYECKOTro aHanu3a, reomerpus. ['eomerpus.
10-11 xmacc. Aranacsa JI.C., Byry3zoB B.®., Kagomies C.b. u apyrue. - M: IIpocsemenue, 2022.

4. Marematuka: anredpa 1 Hayalla MaTeMaTHYecKoro aHanusa, reomerpus. 10—11 kmacchl.
Anrebpa u Hayala MareMaTH4eckoro anaimm3a. B 2 4. Yacte 1: YueOHMK aisl ydamuxcs
o0Opa3oBaTenbHbIX Oopranu3anuii (6a3oBsiii ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK JJ1 ydauxcs o0pa3oBaTelbHbIX Opranu3anuii (6a3oBslil ypoBeHb) Mopakosuy A.T.
u Apyrue; noa penakuueid Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. MaTtemartuka: anreOpa ¥ Hayajlla MaTeMaTHYeCKOTO aHalli3a, reoMeTpusi. Anredpa u
Hadaya MareMarudeckoro ananm3a. 10 knacc. Hukonbckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: [Ipocseuienue, 2021.

7.MaremaTtuka: anreOpa W Havajla MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u
Havaya MareMaruuyeckoro ananm3a. 11 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTnnkos
H.H. u npyrue. - M: IIpocsenienue, 2021.

2. DJIeKTPOHHbIE U31aAHUA

1. bammakos, M. ., Marematuka : y4eOnuk /M. . bammakoB. — Mocksa
Axanemus, 2024. —288c.c
Bcepoccuiickue wunTepHeT-onmmmmnuanbl. - URL: https://online-olympiad.ru / (mara

obparmenust: 12.07.2022). - TekcT: 37I€KTPOHHBIH.

2. Enunas xomtekiust mudpoBeIx 0O0pa3oBaTenbHbBIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.

3. HNudopmanmonnas cuctema «EnmHoe OKHO jgoctyma K 00pa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/  (mara ooOpamenus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.
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4. Hayunas snekrponnas 6ubimoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIIA.

5. OTkpeIThiii  KOUTeK. Marematuka. - URL: https://mathematics.ru / (mara
obparienusi: 08.06.2022). - TeKCT: 3JI€KTPOHHBIH.

6. [ToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (mara
obpamienusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

7. CnpaBoYHUK o MaTreMaTHuKe TUTS IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2022). - Tekct:
3JIEKTPOHHBIMN.

8. Cpennsis maremaruyeckas uHTepHer Imkosia. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

9. ®denepanbublii moptan «Poccuiickoe obpazosanue». - URL: http://www.edu.ru/
(mara obpamenus: 02.07.2022). - TekcT: 3JeKTPOHHBIH.

@denepanbHBI  [EHTp  WHPOPMAIMOHHO-00pa3oBaTeIbHBIX  pecypcoB. -  URL:
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM IUCHUNIMHBI
KoHTpoJib M OLlEHKA pe3ylbTaTOB OCBOCHHS O0OIIE00pPa30BATENLHON TUCITUTLIMHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThl, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U

npodecCHOHATBHBIX KOMIIETEHIIHIA M0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Ob6masi/mpogeccuoHanbHASA Pa3zgen/Tema THun oeHoYHbIX
KOMIIETE€HIUSA MeponpusiTUs
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-0/c® 1.4, | Tectupoanue
peleHus 3a1a4 15,16 VYeTHBII onpoc
po(ecCHOHATLHOM P2, Temer 2.1,2.2 MaremaTuueckuit
IeSTENBHOCTH P 3, Temst 3.1, 3.2,3.3,3.4,3.5 JUKTAHT
P4, Tems14.1,4.2,4.3,4.4
MIPUMEHHUTEIHHO WNuauBuyanbHas
K pa3JIMYHbIM KOHTEKCTaM PS5, Temnr 5.1, 5.2, 3.3 Tl-ofc, 5.4, CaMOCTOSTEIIbHAS
5.5,5.6I1-0/c, 5.7
P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | P300T
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11 Ipencrasnenue
P7,Temn1 7.1,7.2,7.3,7.4,7.511-0/c, | PE3YJIbTATOB
7.6 MPaKTUYECKUX
P 8, Temsr! 8.1, 8.2, 8.3 IT-o/c, 8.4 pabot
P9, Temr1 9.1,9.2,9.3,94,9.5, 3awmyTa TBOPUECKIX
9.6, 9.7 I1-0/c, 9.8, 9.9, 9.10 IT-o/c, pabor
9.11 3amura
P 10, Temsr 10.1, 10.2, 10.3, 10.4, HH By aTbHBIX
10.5, 10.6
P11, Tempr 11.1,11.2,11.3, 11,4, | [POCKIOB
11.5,11.6, 11.7 TT-0/c,11.8,11.9, Konrposbras
11.10 IT-o/c, 11.11, 11.12, 11.13, paGora
11.14, 11.15, 11.16, 11.17 Benonnenue
P12, Temsr 17.1,17.2,17.3,17.4 9K3aMCHAIMOHHBIX
P 13, Temsr 13.1,13.2, 13.3, 13.4, 3aJlaHuH
13.5 IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 07. Ucnonb30BaTh P1,Tema 1.1, 1.2, 1.3 II-0/c, 1.4, TectupoBanue
COBpPEMEHHBIE CPE/ICTBA 15,16 VeTHBIH ompoc
HOMCKa, aHaIN3a U P2, Tempr 2.1,2.2 MareMaTudeckuit
HUHTEpIpeTau P 3, Temn 3.1, 3.2,3.3,343.5 JTUKTAHT
MHpOpMALHH, 1 P4, Tems1 4.1,4.2,4.3,4.4 VHmBHayaIbHAs
MH(OPMAIOHHEIE PS5, Tempr 5.1, 5.2, 5.3 Il-o/c, 5.4, CaMOCTOATETbHAs
5.5,5.6I1-0/c, 5.7
TEXHOJIOTHH JIJIS pabora
BBIITOJIHEHUS 3a1a4 P 6, Temn1 6.1, 6.2, 6.3, 64, 6.5, 6.6, [IpencraBnenue
. 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
MpogdecCHORANBHOM P7, Tems1 7.1,7.2,7.3,7.4,7.5-0/c, | Pe3YILTATOB
JEATETLHOCTH 7.6 PaKTUYCCKUX
P 8, Temsl 8.1, 8.2, 8.3 IT-o/c, 8.4 pabor
3amnura TBOPUECKUX
pabot

8 Ipogheccuonanvroe-opuenmuposantoe cooepaicanue
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P9, Temr1 9.1,9.2,9.3,94,9.5, 3ammura
9.6, 9.7 IT-0/c, 9.8, 9.9, 9.10 IT-o/c, WHIUBHTyaJIbHBIX
9.11 MIPOCKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4, KoHTponbHast
10.5, 10.6 paGota
P11, Temsr 11.1,11.2,11.3,11.4, BRITOTHEHITE
11.5,11.6,11.7 IT-0/c,11.8,11.9,
9K3aMEHAIMOHHBIX
11.10 IT-o/c, 11.11, 11.12, 11.13, saamit
11.14,11.15, 11.16, 11.17
P12, Temer 17.1,17.2,17.3,17.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 03. IitanupoBats u P1,Temal.l,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue

pealn30BBIBATH COOCTBEHHOE

1.6
P2, Temn 2.1,2.2

YeTHBII onpoc

npodeccnoHabHOE U MaremaTuueckuii
JUYHOCTHOE Pa3BUTHE, P3, Temrr 3.1,3.2,3.3,3.4,3.5 JIUKTAHT
peaIpUHUMATEIbCKYIO P4, Tempr 4.1,4.2,4.3,44 NuauBunyanbHas
ESITEILHOCTD B P35, Temnt 5.1, 5.2, 5.3 I-ofc, 5.4, CaMOCTOSITENbHAS
. 5.5,5.6I1-0/c, 5.7
MPOGECCHONALHON COCPe, | b ¢ 1oyt 61 62,63, 6.4, 6.5, 6.6, | PAOOT
HCIIOJIB30BaTh 3HAHUS 110 6.7 IT-0/c, 6.8, 6.9, 6.10, 6.11 [IpencrasicHue
(prHAHCOBOI rPaMOTHOCTU B | P 7, Tempr 7.1, 7.2, 7.3, 7.4, 7.5 [1-o/c, | DE3y/IbTATOB
Pa3IMYHBIX KU3HEHHBIX 7.6 MPAKTUYECKHUX
CUTyalusIx P 8, Tembl 81, 82, 8.3 H'O/C, 8.4 pa6()T
P9, Temn1 9.1,9.2,9.3,94,9.5, 3awmyTa TBOPUECKHX
9.6, 9.7 I1-0/c, 9.8, 9.9, 9.10 IT-o/c, pabor
9.11 3ammra
P 10, Temsr 10.1, 10.2, 10.3, 10.4, HH By aTbHBIX
10.5, 10.6
P11, Tempr 11.1,11.2,11.3, 11,4, | TPOCKTOB
11.5,11.6, 11.7 Tl-0/¢,11.8,11.9, Komrporsras
11.10 Tl-o/c, 11.11, 11.12, 11.13, | Padora
11.14, 11.15, 11.16, 11.17 Brimonenue
P12, Temer 17.1,17.2,17.3,17.4 SK3aMCHAIIMOHHBIX
P 13, Temsr 13.1,13.2, 13.3, 13.4, 3aJlaHuH
13.5 IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. DddexTuBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
B3aMMOJAEHCTBOBATh 1 16 YcerHbIN onpoc
paboTaTh B KOJUIEKTUBE U 17) é’ Tempr7.1,7.2,7.3,74,75T1-0/¢, | Maremarnueckuit
roMare P 3, Temsi 8.1, 8.2, 8.3 [-o/c, 8.4 AHICTAtT
P 4, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | VIHAMBAIyaTbHAS
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11 CaMOCTOATEIbHASA
P 5, Temsr 2.1, 2.2 paborta
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P 6, Temn1 9.1,9.2,9.3,94,9.5, [IpencraBnenue
9.6,9.7 IT-0/c, 9.8, 9.9, 9.10 IT-o/c, pe3yibTaToB
9.11 PaKTUYCCKUX
P7, Temsr 11.1,11.2,11.3,11.4, paGor
11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aIuTa TBOPUECKHX
11.10 IT-o/c, 11.11, 11.12, 11.13, paGot
11.14,11.15, 11.16, 11.17 ama
1;08,5T1e(1)\421 10.1, 10.2, 10.3, 10.4, T —
P9, Temsi 3.1, 3.2,3.3,3.43.5 HpOCKTOB
P 10, Tempr 4.1, 4.2, 4.3, 4.4 Koutponeras
P 11, Temsr 5.1, 5.2, 5.3 [-o/c, 5.4, | Padora
5.5,5.6 II-o/c, 5.7 Bbinonnenue
P12, Temer 17.1,17.2,17.3,17.4 IK3aMCHAITMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3a/aHui
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 05. OcyiecTBasiTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
YCTHYIO U IIUCBMEHHYIO 16 VYeTHBII onpoc
KOMMYHHKAIIHIO Ha P2, Temwt 7.1,7.2,7.3,7.4,7.511-0/C, | Maremarnaeckuii
TOCYJapPCTBCHHOM SI3BIKE 17)2 Temer 8.1. 8.2, 8.3 Tl-o/c. 8.4 JIAKTAHT
Poccuiickoii ®enepanuu ¢ P 4” Tenbr 6.1,, 6.2’, 6.3. 6.4, ’6.5, 6.6, WnauBuyanbHas
Y4ETOM OCOOCHHOCTEH 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11 CaMOCTOSATENIbHAs
COLIMATBHOIO U KYJIbTYpHOTO | P 5, Temsr 2.1, 2.2 paboTta
KOHTEKCTa P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | IIpeacrasienue
16 pe3yIbTaToOB
5 é, Tems1 7.1,7.2,7.3,7.4,7.511-0/c, NPaKTHYECKNX
P3, Tewm 8.1,82, 83 Tl-olc, 8.4 | D207
P 4, Tembl 3amura TBOPUYECKUX
P 5, Temsr 2.1, 2.2 pador
P 6, Tems1 9.1,9.2,9.3,9.4,9.5, 3amura
9.6, 9.7 I1-0/c, 9.8, 9.9, 9.10 I1-o/c, WHJUBUTYAJIbHBIX
9.11 IIPOEKTOB
P7, Temsr 11.1,11.2,11.3,11.4, KontponbHas
11.5,11.6,11.7 I1-0/c,11.8,11.9, pabora
11.10 IT-o/c, 11.11, 11.12, 11.13, BLIIoIHenye
11.14, 11.15, 11.16, 11.17 SK3aMEHAIHOHHDIX
P 8, Temsr 10.1, 10.2, 10.3, 10.4, saaHuil

10.5, 10.6

P9, Temn 3.1, 3.2,3.3,343.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 5.1, 5.2, 5.3 I1-0o/c, 5.4,
5.5,5.6II-0/c, 5.7

P12, Temsr 17.1,17.2,17.3,17.4
P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 I1-o0/c, 13.6
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P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temr1 4.1, 4.2,4.3, 4.4
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 17.1,17.2,17.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 06. IIposiBATH P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue
rpak1aHCKO- 16 VYcrHblit onpoc
[aTPUOTHYECKYIO TIO3MIIUIO, P6, Tembt 9.1,9.2,9.3,9.4,9.5, Maremarudeckuii
[IeMOHCTPHPOBATS 9.6,9.711-0/c, 9.8, 9.9, 9.10 I1-o/c, JKTAHT
OCO3HAHHOE IIOBEACHUE HA 9.11 NunuBunyanpHas
OCHOBE TPaJULIMOHHBIX Il) 17‘;_?161\42 111117’ 1_1[}(5(’:’;_;;’, 11 11.'3,’ CaMOCTOATENIbHAs
OBIIETENOREeCKIX 1110 T-ofe, 1111, 11,12, 11.13, | Paoora
LIEHHOCTEH, B TOM YHCIIE C 11.14, 11.15, 11.16, 11.17 [IpencraBnenue
YACTOM TapMORHSati P 8, Temsr 10.1, 10.2, 10.3, 10.4, pesyTIbTaTon
MEXHAIIMOHAIBHBIX U 10.5, 10.6 MPAKTUYECKHUX
MEXPCINTHO3HBIX P 14, Temsr 14.1, 14.2, 14.3, 14.4, pabor
OTHOIICHHA, TPUMEHSTh 14.5 T-o/c, 14.6 3ammTa TBOPUECKUX
CTaH1apThl pabor
AHTUKOPPYIIIUOHHOTO 3amura
MOBE/ICHUS WHIUBHUIYaJIbHBIX
IPOEKTOB
KoHnTponbHas
pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. CoxeticTBOBaThH P1,Temal.l,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COXPaHEHUIO OKPYKAIoLICH 1.6 YceTHBIT onpoc
cpeibl, pecypcocbepexennto, | L 2> TeMbt7.1,7.2,7.3,74,7.511-0/c, | Maremarnueckuit
MPUMEHATS SHAHIA 00 17>§ Temwi 8.1,8.2,83 [-o/c, 84 | 000
M3MEHEHHUHU KJIMMaTa, P4 Tempi 4.1,42, 43,44, 45,46, NunuBuayanbHast
TIPUHITUITBI OEPEHKITUBOTO 4.7 -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
MPOU3BOJICTBA, Y3 (HEKTUBHO P 5, Temsi 2.1, 2.2 paborta
JICHCTBOBAThH B P 6, Temr1 9.1,9.2,9.3,9.4,9.5, [Ipencrasnenue
Ype3BBIYANHBIX CHTYAITHIX 9.6, 9.7 I1-o/c, 9.8, 9.9, 9.10 IT-o/c, pe3yJIbTaTOB
9.11 MPAKTHYECKUX
P7, Temsr 11.1,11.2,11.3, 11.4, pabor

11.5,11.6,11.7 I1-0/c,11.8,11.9,
11.10 I1-o/c, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

3amuTa TBOPYECKUX
pabot
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P 8, Temnr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P9, Temsr 3.1,3.2,3.3,3.4,3.5

P 10, Temr1 4.1, 4.2,4.3,4.4
P11, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6I1-0/c, 5.7

P12, Temm 17.1,17.2,17.3,17.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

3ammura
WHNBUIYaJIbHBIX
MIPOEKTOB
Kontposnbnas
paborta
Bremonnenue
9K3aMEHAIMOHHBIX
3aJaHUN

[IK 2.3. IIpoBOoUTH ayiUT
crucTeM 0€30ImacHOCTH 0a3
JIAHHBIX C UCIIOJIb30BaHUEM
PETIIaMEHTOB 10 3aIHUTe
nHpOpMaInu.

P7 Temsr 11.1,11.2,11.3,11.4,P
8, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P9, Temn 3.1,3.2,3.3,343.5

P 10, Temr1 4.1,4.2,4.3,4.4

P11, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6I1-0/c, 5.7

P12, Temm 17.1,17.2,17.3,17.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

3amuTa TBOPUYECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
TecTtupoBanue
YcrHbIil onpoc
IIpencraBnenne
pEe3ynbTaTOB
MPaKTUYECKUX
pabor
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