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- OBIIAA XAPAKTElzl/ICTI/IKA UPAEO‘IEFI IMTPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIVIMHBI OV]/.11
MaremaTHnka

e MecTOo IMCHMILIMHBI B CTPYKTYpe OCHOBHOM NPpo(deccHOHATbHOM
00pa30BaTeJIbHON MPOrPAMMBI
OO6meoOpazoBaTenbHas AUCHMIUIMHA «MaTtemaThuka» SBJISETCS YacTbiO

O6Hl€06p8,30BaTCJIBHOFO OUKIIa O6p3.30B&T€JIBHOﬁ IMpOorpaMmel 110 CIICHUAJIBHOCTH

09.02.12 Texuuueckass OSKCIUTyaTallisi M COMPOBOXJIEHHE WH(GOPMAIIMOHHBIX
CHCTEM.

[Ipu peanuzanuu coaepkanus 001eo0pa3oBaTeIbHON yUeOHON TUCIUTIITUHBI
«Maremaruka» B npegenax ocBoeHus [IIICC3 CIIO Ha 0a3e OCHOBHOIO OOIIEro
o0pa3oBaHMsl C MOJYYEHHEM CpPEIHEro oOLero oopa3oBaHuUs MO CIEHUATbHOCTH
09.02.12 Texuuueckass SKCIUTyaTalluss W COMPOBOXKICHUE HHPOPMAIIMOHHBIX
cucTeM OoOmui 00beM yueOHOW Harpy3ku oOyuaromierocsi 348 yacoB, U3 HHX
aynutopHas (oOsi3aTenpHasi) yuyeOHash Harpy3ka ooOywaromuxcsi 312 yacos,

BKJIIOYAs PAKTUYECKUE 3aHATHSA, — 1 14 acos.

* ean u njiaHupyemble pe3yJabTaThl 0CBOCHHS TUCIUNIHHBI

Conepxanue mporpaMMmbl  0011Ic00pa3oBaTEILHOMN JTUCHUTUTHBI
«MareMaTuka» HalpaBJICHO Ha JOCTHXKEHHWE pe3yJbTaTOB €€ M3Yy4YeHUs
B cootBeTcTBUM ¢ TpeOoBanusiMu PI'OC COO c¢ yuderoMm mnpodhecCHOHAIBHOM
HanpasyieHHocTH OI'OC CIIO.

. Ilianupyembie pe3yjbTaThl OCBOCHHS 001Ie00pa30BaTeJbHOM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO Ha ocHoBe ®I'OC COO.

Oco6oe 3HaueHne TUCIUILTMHA UMeeT npu hopmupoBannu u pazButun OK u
[1K.



Kon u nHaumeHnoBaHue
¢opMupyembIX KOMIIeTEeHIIU

IInanupyemble pe3yJbTaThl 0CBOCHHS AUCHUILIMHBI

Oomme

JucnuninHapHselie (MpexMeTHbIE)

OK 01. Beibupats criocoOsbr
pelieHus 3a1a49
npoeCCHOHATEHON
JEATeTbHOCTH
NPUMEHHTEIIHHO

K Pa3JIMYHBIM KOHTEKCTaM

JIM9HOCTHBIE PE3yAbTATHI TOJKHBI OTPAKATH
B YaCTH: TPYJOBOTO BOCTIUTAHUS:

- TOTOBHOCTH K TPY/ly, OCO3HAHUE IEHHOCTH
MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTH K aKTHBHOU JCSITEILHOCTU
TEXHOJIOTHYECKOM U COITMATbHOM HAITPABICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IJIAHUPOBATH
CaMOCTOSITEIIbHO BBITIOJHATH TaKYIO JICATEIHHOCTD;
- HHTEpeC K pa3IrnuHbIM cepaM MpohecCHOHATEHON
IEeATENLHOCTH/

- TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHHIO
1 caMooOpa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU
MertanpeamMeTHbIe Pe3yIbTaThl TOJDKHBI OTPAKATH:
OgnaneHue yHUBepcaIbHBIMU YU€OHBIMU
MO3HABATEIILHBIMU JICHCTBUSMMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBUS:

- CaMOCTOSITENIbHO (JOPMYIIUPOBATh
U aKTyaJIu3upOBaTh IPOOIEMy, paccMaTpUBaTh
€¢ BCECTOPOHHE;

- YCTaHABIMUBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS JJIsI CPABHCHMSI, KJIACCUPUKAIINN
1 0000IICHUS;

- OIPEJICISITH IEJIN JISATEIIBHOCTH, 3371aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,

- BBISABIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS
B PacCMaTpPUBACMBbIX SIBJICHUSX;

- BHOCHUTBH KOPPEKTHUBHI B JICATSIIBHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKU
MHOCJIENCTBUN IEITEILHOCTU

- pa3BHUBATh KPEATUBHOE MBIIIIJICHHE
IIPH PEIICHUH KU3HESHHBIX MPOOIeM

0) 6a30BbIE MCCIICIOBATEILCKHIE ICHCTBUS:

- BJIaJIETh HaBbIKAMU y4eOHO-HCCIICIOBATEIBCKOM 1
MIPOEKTHOM NIeATETHbHOCTH, HABBIKAMU PAa3PEIICHUS

I1P61. Bnanenue MeTo1aMu 10Ka3aTeabCTB, AITOPUTMAMHU
peleHus 3a/1a4; yMeHue GopMysInpoBaTh ONpEeIeHHs,
AKCHOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOJAHUTH
JI0Ka3aTeIbHbIE PACCYXKACHUS B X0JI€ pEILIeHU 3a/ay;

I1P62. YMenue onepupoBaTh NOHIATUSAMU: CTENIEHb YUCIIA,
Jorapu(m 4ucia; yMEHUE BBINOIHATh BBIYUCICHNE 3HAYCHUN U
peoOpa3oBaHus BRIPAKEHHH CO CTETIEHAMU U JIorapupmMamu,
npeoOpa3oBaHus IPOOHO-pALIMOHAIBHBIX BBIPAXKEHUN;

[1P63. YMenue onepupoBaTh MOHITHIMU: pallUOHATBHBIC,
UppalroHaIbHbIE, T0OKa3aTeIbHbIC, CTEIIEHHBIE,
J0rapupMUUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS

Y HEPABEHCTBA, UX CUCTEMBI,

I1P65. YMmeHue onepupoBaTh NOHITUIMHU: pallMOHAIbHAS
(byHKIMS, TOKa3aTenbHas PYHKINS, CTETIeHHAs (yHKIIHS,
norapudmudeckas GyHKIHS, TPUTOHOMETPUYECKHIE (PYHKITUH,
oOpaTHble PYHKLIUHU; YMEHHE CTPOUTH TPapUKH U3yUEHHBIX
(GyHKIUH, UCTIONB30BaTh rpadUKy MPU U3YUYEHUU MPOIIECCOB

Y 3aBUCUMOCTEH, NIPH PEeIICHUH 3a]a4 U3 APYIUX Y4eOHBIX
MPEIMETOB U 33/1a4 U3 PEeATbHON )KU3HU; BBIpAXKaTh (hOpMyIaMu
3aBHCHUMOCTH MEX/1y BeTMUHHAMM;

[TP66. YMeHue pemaTh TEKCTOBbBIE 33/1a4U Pa3HbIX TUIIOB (B
TOM YHMCJIE Ha MPOLIEHTHI, JOJM U YacTH, Ha JIBUXKEHUE, padoTy,
CTOMMOCTb TOBapOB U yCIyT, HAJIOTH, 3a7jauu U3 00JIacTu
yTIpaBJICHUS TMYHBIMU U CEMEMHBIMM (PMHAHCAMMU ); COCTABIIATH
BBIpA)KCHUSI, ypaBHEHUS, HEPABEHCTBA U MX CHCTEMBI IO
YCJIOBHIO 33J1auH, UCCIIEJOBATH MOTYYEHHOE PEIICHUE U
OLICHHMBATh MPaBA0NO0I00HOCTh PE3yNIbTAaTOB;

[TP69. YMenue onepupoBaTh NOHATUSAME: TOUKA, TIpsAMasi,
TUIOCKOCTh, IIPOCTPAHCTBO, IBYTPAHHBIA yrod,
CKpPELIMBAIOIIUECS MPSIMbIE, ApAIIEIbHOCTD U
MEPIIEHAUKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXTy
MPSIMBIMH, YTOJI MEXKY NPSMON U TNIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMH, PACCTOSTHUE MEXK]Y TUIOCKOCTSIMU; YMEHHE




npo0iem;

- CIIOCOOHOCTH ¥ TOTOBHOCTb

K CAMOCTOSITEJIBHOMY [TIOMCKY METOJIOB PELICHUS
IIPAaKTUYECKUX 33/1a4, IPUMEHEHHUIO Pa3IMYHBIX
METO/I0B ITO3HAHUS

- BBISIBJIATH IPUYMHHO-CIICJCTBEHHBIC CBA3U

Y aKTyaJIM3UpOBaTh 33J1a4y, BBIABUTaTh TUIIOTE3Y €€
pELICHUS, HAXOAUTh apT'yMEHTBI ISl J0Ka3aTeIbCTBA
CBOMX YTBEpXICHUH, 3a1aBaTh [1apaMeTpbl U
KPUTEPUU PEILICHHUS;

- AHAJIU3UPOBATH MOJYYECHHBIE B X0JI€ PEIICHUS
3a/1a4M pe3yibTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE

B HOBBIX YCJIOBUSIX;

pa3pabarbIBaTh IJIaH PELICHUS TPOOIEMbI

C YYETOM aHaIN3a UMEIOIIMNXCS MaTepUaTIbHbIX

Y HEMaTepHAIbHBIX PECYPCOB;

- YMETb IIEPEHOCUTH 3HAHMS B II0O3HABATEIBHYIO

U IPaKTHUYECKYIO 00J1aCTH JKU3HEIESTENbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE UAEH, TPEATIaraTb OPUTMHAIIbHBIE
MOAXOAbI U PEILIECHUS

- CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE
CHOCOOHOCTh MX MCIOJIB30BaHUS

B ITI03HABATEILHOW U COLMATIbHOU IPAKTUKE
OBnazieHne YHUBEPCATbHBIMU PETYISTUBHBIMU
JEHCTBUSIMU: a) CAMOOPTaHU3AIUS: JAJIaTh OCO3HAHHBIM
BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a penieHue

WCIOJIb30BATh MPH PEIICHUH 3a7a4 U3y4YeHHBIE (PaKThl U
TEOpEMbI IUTAHUMETPHH; YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKPY’KaroIllero MUpa;

I1P610. YMeHnue oneprupoBaTh NOHATUSMU: MHOTOIPAHHUK,
ceueHre MHOTOTpaHHMKa, Ky0, apaJiiesenumnes, npu3ma,
nupaMua, purypa u moBepXHOCTb BPALICHUS, IWIMHIP, KOHYC,
miap, cepa, ceueHus: GUrypsl BpaleHus, MIOCKOCTb,
Kacaromascs cepsl, MUINHIPA, KOHYCA, IIOMIAIb
MOBEPXHOCTU MUPAMHU/IBI, IPU3MBbI, KOHYCA, IWJINHPA,
wiomaab chepsl, 00beM KyOa, MPSIMOYTOIBLHOTO
napajuienenuneaa, MMpaMu/ibl, IPU3Mbl, HIUJIUHAPA, KOHYCA,
11apa; yMeHHe n300paxaTb MHOIOIPaHHUKH U IOBEPXHOCTH
BpAIlCHUS], UX CEYEHUS OT PYKHU, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE paclO3HaBaTh
IIpaBUJIbHbIE MHOTOI'PaHHUKH;

I1P611 YMeHue onepupoBaTh MOHATHSIMU: JBUKECHHE B
IPOCTPAHCTBE, NOJ00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCII0JIb30BaTh OTHOIIIEHHUE IJI0Ia/1eH TOBEPXHOCTEN U 00BHEMOB
NOJOOHBIX (DUTYp IPU PELICHUHU 3a7ay;

ITP612. YMeHue BBIUUCHATh TEOMETPUYECKNE BETUUUHBI
(mmuHa, yrou, miomanb, 00beM, MIOma s TOBEPXHOCTH),
HCIOJIb3YSl U3yUEHHBIE (POPMYIIBI U METOBL;

ITP613. YMeHue oneprupoBaTh MOHATUAMU: PSAMOYTOJIbHAS
CUCTEeMa KOOPAMHAT, KOOPJIMHATHI TOUKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEIEHHE, YTOJI MEXY BEKTOPaMH,
CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA HA YNCIIO; HAXOUTh
C TMOMOIIBIO U3YYEHHBIX (POPMYJT KOOPIUHATHI CepEeTUHBI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMs TOUKaMU;

[1P614. YMeHue BRIOMPATH TTOAXOMSIIANA U3YICHHBIA METO/T

JJId pCHICHUA 3a1a4u, paCllO3HaBaTh MAaTCMATHYICCKUC (l)aKTBI

1 MaTe€MAaTU4YCCKNUE MOJC/IN B IIPUPOJHBIX U O6HICCTBCHHBIX
SIBJICHUAX, B HCKYCCTBE; YMEHUE IIPUBOAUTD IIPUMEPHL
MaTE€MaTUYECKHUX OTKPBITHHA POCCUNCKON 1 MUPOBOH MaTEMaTHYECKOM
HayKu

OK 02. Ucnons3oBars
COBpEMEHHBIE CPE/ICTBA

JImgyHOCTHBIE PE3YIbTAThI JOJIPKHBI OTPAaXAaTh B YaCTH:
ONCHHOCTH HAYYHOI'O ITO3HAHUA:

[TP64. YMmenue onepupoBaTh MOHATUIMU: (QYHKITHS,
HenpepbIBHast QYHKINA, IPOU3BOIHAL, IEPBOOOpa3HAs,




MOWCKa, aHATTN3a U
WHTEepIpeTaIiN
nHpopManuu, u
MH(POPMAIIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodeccrnoHabHOM
JeATeNbHOCTH

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOLECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha
JMaiore KyJibTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOET0 MECTa B [OJUKYJIbTYPHOM MHPE;
MeTtanpeaMeTHbIe pe3yIbTaThl JOJIAKHBI OTPAXKaTh:
OBgnazieHre yHUBEPCATIbHBIMU Y4EOHBIMU
MIO3HABATEIbHBIMU ACHCTBHUSIMH:

B) paboTa ¢ nH(pOpMaIIECi:

- BJIJIETh HABBIKAMU TTOJTy4EHUS HH(POPMALIUH U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO
OCYIIECTBIISATh IOUCK, aHAIU3, CHCTEMaTU3aLUIO U
UHTEpIpeTanno HHGOpMaIMK Pa3IMUHbIX BUJOB U
dbop™m npeacTaBIeHUs;

- CO371aBaTh TEKCTHI B PA3JINYHBIX OpMaTaX C y4ETOM
Ha3HaueHUs UH(OPMAIMU U LIEJIeBON ayAUTOPHH,
BbIOMpas ONTUMAaJIbHYIO (POPMY IIpEICTaBICHUS U
BU3YyaIHU3aLUH;

- OLIEHUBATh JOCTOBEPHOCTb, IETUTUMHOCTb
UH(pOpPMalIH, €€ COOTBETCTBHE TPABOBBIM

Y MOPaJIbHO-3TUYECKUM HOpMaM;

- UCTI0JIb30BaTh CPeJICTBA HH(POPMAIIMOHHBIX

¥ KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA B PEIIICHUT
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX

Y OpPTaHM3aLMOHHBIX 33/1a4 ¢ COOJII0/IEHUEM
TpeOOBaHUI HIPrOHOMUKHU, TEXHUKHU OE30MIaCHOCTH,
TUTHUEHBI, pecypcocOepexeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e301acHOCTH;

- BJIaJI€Th HaBBIKAMHU PACIIO3HABAHUS U 3AILUTHI
uH(popManuu, nHHOPMallMOHHON 6€30MacCHOCTH
JMYHOCTHU

OIPEJIEIICHHBIN UHTETPaJl; YMEHUE HAXOAUTh IIPOU3BOJHBIC
AJIEMEHTAPHBIX PYHKIUH, HCTIONIB3YsI CIPABOYHBIE MAaTEPUAIIbI;
HCCIIEN0BAaTh

B MIPOCTEHINNX Citydasix (yHKIIMKA HA MOHOTOHHOCTb, HAXOUTh
HanOOoIbIIME M HAUMEHbIINE 3HAaUeHUs QYHKIUN; CTPOUTD
rpaduKyu MHOTOYJICHOB C HCIIOJIb30BAHUEM arlapara
MaTEMaTUYECKOI0 aHAIN3a; IPUMEHATH IPOU3BOIHYIO

IIpY PELICHUH 3a7a4 Ha JIBUKEHUE; PELIATh IIPAKTUKO-
OpUEHTUPOBAHHbBIC 331a41 Ha HAOOJIbIIINE U HAUMEHBIITHE
3HA4YECHU, HAa HAXOXJIECHUE IIyTH, CKOPOCTH U YCKOPEHU
[TP66. YMeHue pemiats TEKCTOBbBIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJIC Ha TIPOLICHTHI, IO U YaCTH, Ha JIBUKEHHUE, padoTy,
CTOMMOCTH TOBapOB U yCIyT, HAJIOTH, 33/1a4u U3 00J1acTh
yIpaBICHUS TUYHBIMU U CEMEHHBIMH (DHAHCAMU); COCTABIISATH
BBIPAXCHHUsI, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 3a1a4M, UCCIIENOBATh NIOIYYEHHOE PELIEHUE U
OLIEHUBATH MIPaB/I0N0100HOCTb PE3yJIbTAaTOB;

[1P67. YMeHue onepupoBaTh NOHATUSMU: CPEIHEE
apupmMeTHyecKoe, MeJuaHa, HauboJbIllee U HauMEHbIIIee
3HA4YEHUs, pa3Max, JUCIIEPCUs, CTAHIAPTHOE OTKIIOHEHUE
YHCIOBOTO HA0OPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATh
nH(pOopMaINIo, IPEICTABICHHYIO B TaOIUIaX, Ha AMarpaMMax,
rpadukax, OTpa)karollyro CBOMHCTBA pealbHbBIX IPOIIECCOB

U SIBJICHUH; IPEACTaBIATh HHPOPMAIUIO C IIOMOILBIO TaOJINIL
U [uarpaMM; UCCIIEI0BaTh CTATUCTUYECKHUE JAHHEIE, B TOM
YHCclie C IPUMEHEHUEM IpapuecKUX METOAO0B U AIEKTPOHHBIX
CPEICTB;

[1P614. YMeHue BEIOMpATh MOAXOAAIINN H3YYEHHBIA METO

JUISL pelIeHUs 3aJa4l, paclO3HaBaTh MATEMAaTHYECKUE (PAKThI

1 MaTeMaTHYECKHEe MOJIEIIH B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX,
B HICKYCCTBE; YMEHHUE MIPUBOJANUTH IPUMEPHI MAaTEMaTHUECKUX
OTKPBITUH POCCUHCKON U MUPOBOM MaTEMaTUYECKON HayKH

OK 03. IInanupoBatb
U peai30BbIBATh
COOCTBEHHOE
npoQeccCHOHaTIbHOE

JIM4YHOCTHBIE PE3YIbTATHI JOJIKHBI OTPpaXaThb
B HaCTU: IYXOBHO-HPABCTBCHHOI'O BOCIITMTAHUA:
- C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUA,
OTHUYCCKOI'O IMTOBCACHM A,

[1P61. Bnanenue MeTo1aMH JOKa3aTeNbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue (popMyIupoBaTh ONpPEAEICHHUS,
aKCHUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH
JI0Ka3aTeNIbHbIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/iay;




Y JINYHOCTHOE Pa3BUTHE,
MPEaNPUHUMATENBCKYIO
JeATeNbHOCTD

B IIpodecCHOHANIbLHOM cdepe,
MCIOJIb30BATh 3HAHUS 110
MPpaBOBOM

1 (MHAHCOBOI rPaMOTHOCTH
B PA3JIMYHBIX )KU3HEHHBIX
CUTYyalUAX

- CIOCOOHOCTH OLIEHUBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh Ha MOPAIbHO-
HPaBCTBEHHbIC HOPMBI U [ICHHOCTH;

- OCO3HAHHUE JIMYHOIO BKJIa/1a B IOCTPOCHUE
YCTOHYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTEISIM U
(WK) ApyrUM 4YjieHaM CEMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O IIPUHATHUS UEHHOCTEN CEMENHOMN
JKU3HHU B COOTBETCTBUHU C TPAJULUSIMHU HAPOJIOB
Poccun;

MeranpeaMeTHbIe pe3yJbTaThl JOKHBI OTPAXKATh:
OBnazieHue YHUBEPCATBHBIMU PETYISITUBHBIMU
EUCTBUSIMH:

a) CaMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYILIECTBIIATH I03HABATEIbHYIO
JESITCIIbHOCTb, BBISIBIISATH TPOOJIEMBI, CTABUTH H
(dopMynupoBaTh COOCTBEHHBIE 33]]a41 B
00pa30BaTeNbHOM NEATEIbHOCTH U JKU3HEHHBIX
CUTYaIUAX; CAMOCTOSATEIbHO COCTABIIATh IUIaH
peleHus IpodIeMbl ¢ yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUI; TaBaTh
OIICHKY HOBBIM CUTYalIUsIM;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSIBIICHUIO
HIMPOKOH SPYAUIIMH B Pa3HBIX 00JIaCTAX 3HAHUH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIb30BATh MPUEMBbI PEQIICKCHH [Tl OLICHKH
CUTYyaIliH, BBIOOpA BEPHOTO PEIICHMUS,;

- YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIN HHTEIJIEKT, TIPETOJIar aFoIIHiA
c(hOpPMHPOBAHHOCTH:

BHYTPEHHEN MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTH>KEHUIO €U U YCTIEXY, ONTUMU3M,
WHULIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXOMS U3

[TP64. YMmenue onepupoBaTh MOHATUIMU: (QYHKITHUS,
HeTpepbIBHAS (PYHKITHS, TPOU3BOAHAS, IEPBOOOpa3Has,
OIpe/Ie/ICHHBI UHTETPpaJl; yMEHHE HAXOAUTh IIPOU3BOIHBIE
3JIEMEHTApHBIX QYHKIUH, UCIOJb3Ys CIIPAaBOYHBIE MaTepUAIbI;
WCCIIEI0BATh B MPOCTEHINNX CiTydasx (GpyHKIMH Ha
MOHOTOHHOCTb, HAXOIUTh HaKOOJIbIINE U HAUMEHbLINE
3Ha4YeHUs1 PYHKUUH; CTPOUTH I'pa)MKU MHOTOUIEHOB C
HCII0JIb30BAHUEM allapaTa MaTeMaTHUYECKOIO aHAJIN3a,;
IPUMEHSTH IPOU3BOAHYIO

IIpY pELICHUN 3a]a4 Ha IBUYKEHUE; peIlaTh IPAKTUKO-
OpPUEHTUPOBAHHbIC 33]1a4l Ha HauOOJIbIINE U HAUMEHbLINE
3HAYEHUs, HA HAX0X/IE€HUE MYTH, CKOPOCTU U YCKOPEHUS
[TPG5. YMmenue onepupoBaTh NOHATUSMU: PALlMOHATbHAS
GbyHKIMsA, MoKa3aTenbHas QYHKIHS, CTeICHHAS (QYHKITHS,
aorapudmuueckas QyHKIMsL, TPUTOHOMETpUYecKue (PyHKINY,
oOpaTtHbIe PYHKIIUN; YMEHHE CTPOUTH rPpaduKy N3yIeHHBIX
(GyHKINH, HCTIONB30BATh TPAQUKH MTPHU U3yYSCHUH TPOLIECCOB

Y 3aBUCHMOCTEH, IPU PEIIeHUH 3a/1a4 U3 IPYTUX YUeOHBIX
IPEAMETOB U 3a/1a4 U3 pealbHOM KU3HU; BBIpaXaTh GOpMyIaMU
3aBUCUMOCTH MEKy BEINYMHAMU;

[TP66. YMeHue pemaTs TEKCTOBbBIE 33/1a4U Pa3HbIX TUIIOB (B
TOM 4YHCJIE€ Ha MPOLIEHTBHI, I0JIM U YacTH, Ha IBUKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCJIYT, HAJIOTH, 3a/1a4M U3 00JacTu
yTIpaBJICHUS TUUHBIMU M CEMEHHBIMU (PMHAHCAMM); COCTABIIATh
BBIPAKEHUS], YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a4, UCCIIE0BATh MIOJyYEHHOE PELLIEHUE U
OLIEHUBATh IIPAB/IONOJ00HOCTH PE3YJIbTATOB;

[TP67. YMeHue onepupoBaTh MOHATUAMU: CpeTHEE
apupMeTHIecKoe, MeIaHa, HauboJIblIee ¥ HaUMEHbIlee
3HAuYEHUs, pa3Max, JUCIepPCHsl, CTaHAApTHOE OTKIIOHEHUE
YHCIIOBOTO HAOOPA; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATH
nH(pOpMaInIo, MPEACTABICHHYIO B Ta0IUIAX, HA JUarpaMmax,
rpadukax, OTpaXkarollyio CBOMCTBA peabHbIX MPOLIECCOB

U SIBJICHMI; IPEICTaBIATh UH(POPMAILIMIO C TOMOIIBbIO Ta0IHNIT
U IMarpaMM; UCCIIE0BAaTh CTATUCTUYECKHUE JaHHBIE, B TOM




CBOMX BO3MOKHOCTEIH;

- AMIIATHUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE JIPYTUX, YIYUTHIBATH €T0
IIPH OCYIIECTBICHIUN KOMMYHUKAIINH, CTIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINUX CIIOCOOHOCTh
BBICTPAUBaTh OTHOUIEHUS C IPYTUMU JIIOJIbMHU,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3peniaTh
KOH()JTUKTBI

YHCclie C IPUMEHEHHEM rpaQuecKuX METOO0B U AIEKTPOHHBIX
CPELCTB;

[TP68. YMenue onepupoBaTh NOHATHAMU: CITYYAHHBIA OTIBIT

U CIIy9aifHOE COOBITHE, BEPOSITHOCTh CIIY9allHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpadUUECKUX METOIOB; MPUMEHSTH POPMYITBI CIIOKECHUS U
YMHOXEHHS BEpOSITHOCTEH, KOMOUHATOPHBIE (DaKTHI U
(hopMyIIBI IPU pEIICHUH 3a]1a4; OIECHUBATH BEPOSITHOCTU
peaIbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4allHBIMU BEJTHUNHAMU;
yMEHUE TPUBOJAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIITNX
Yyucell B IPUPOIHBIX

1 OOIIECTBEHHBIX SIBJICHUSIX;

[1P614. YMeHue BoIOMpATh MOAXO AN N3YICHHBIA METOT

JUTSL peIIeHHs 3aJa4H, PacIO3HaBaTh MaTeMaTHYeCKue (paKkThl

1 MaTeMaTHYEeCKHE MOJIEIH B IIPUPOIHBIX M OOIECTBEHHBIX SIBJICHHSX,
B UCKYCCTBEC; YMCHUC IIPUBOJUTH ITPUMEPBI MATCMATHICCKUX
OTKPBITUH POCCUHCKON U MUPOBON MaTEMATUUYECKON HayKH

OK 04. D¢ dexTuBHO
B3aUMOJICHCTBOBATh

1 paboTaTh B KOJUICKTUBE U
KOMaH/ie

JImaHOCTHEIC PE3YIbTATHI JOJIKHBI OTPaXXaThb B 4YaCTU:

LEHHOCTU HAayYHOTO MTO3HAHUS: OCO3HAHHUE LIEHHOCTHU
HAay4YHOU AEeSATETbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO €I TEIBHOCTD
VHIUBUYAJIBHO U B TPYIINE

MeranpeameTHble PE3yabTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEpPCATbHBIMU KOMMYHUKATHBHBIMU
JIEHCTBUSMU:

0) coBMeCTHas I TEIIbHOCTb:

- IOHUMATh U UCTI0JIb30BATH ITPEUMYIIECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- IPUHUMATH LIEJIM COBMECTHOM JAEATENBHOCTH,
OpPTraHU30BbIBaTh M KOOPJIMHUPOBATH ICUCTBHUS 1O €€
JOCTHKEHHIO: COCTABJISATh TUIaH JSHCTBUH,
pacrpenensaTh poJiv ¢ y4eTOM MHEHUN y4aCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJUHUPOBATH U BBITIOJIHATH Pa0OTy

B YCJIOBHUSIX PE€AIbHOT0, BUPTYAJIbHOTO

1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

- OCYUIIECTBJISATh MO3UTUBHOE CTPATETUUYECKOE

[1P61. Bnanenue MmeToiaMu J0Ka3aTenbCTB, AITOPUTMAMHU
peleHus 3aa4; yMeHue (GopMyaupoBaTh OnpeaeIeHUs,
aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JIOKa3aTENbHBIE PACCYXKIECHUS B XO/I€ PEIICHHUS 3a/ay;

I1P67. YMmeHue onepupoBaTh NOHATUSMU: CPEIHEE
apupmMeTHyecKoe, MeJuaHa, HauboJbIllee U HaMEHbIIIee
3HAuYEHUSs, pa3Max, AUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHHE
YHCIOBOTO HA0OPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATh
nH(popMalNIo, IPEICTABICHHYIO B TaOIUIaX, Ha AMarpaMMax,
rpadukax, OTpa’karollyro CBONCTBA pealbHbBIX MIPOIIECCOB

U SIBJICHUH; IPeACTaBIATh HHPOPMAIUIO C ITOMOILBIO TaOJINIL
U AMarpaMm; UCCIEe10BaTh CTATUCTUYECKUE IaHHBIE, B TOM
YHCclie C IPUMEHEHUEM rpapuuecKiX METOJI0B U SJIEKTPOHHBIX
CPEACTB;

[TP68. YMmenue onepupoBaTh MOHATHSIMUA: CITyYalHBIN ONBIT
U ciy4yaifHoe coObITHE, BEPOATHOCTh CIy4aiiHOTO COOBITHS;
YMEHHE BBIYUCIISATH BEPOSATHOCTD C UCIOJIB30BAHUEM
rpadu4ecKuX METOA0B; MPUMEHATH (POPMYJIIBI CIIOKEHHS U
YMHOKECHHSI BEPOATHOCTEH, KOMOMHATOpHBIE (haKThI 1
(hopMyJIbI IPU PEIICHUH 33]]ay; OLIEHUBATh BEPOSITHOCTH




MOBE/ICHUE B PA3ITUYHBIX CUTYAIIUSX, IPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH NHUIIMATUBHBIM.
OBnazieHUEe YHUBEPCATBHBIMH PETYISITABHBIMU
JICUCTBUSMHU:
T') IPUHATHE ce0s U APYTHUX JIHOJCH:
- MPUHUMATh MOTHBBI M QpTYMEHTHI APYTUX JIOIEH
IIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;
- MPU3HABATh CBOE MIPABO ¥ MIPABO JAPYTUX JIOJCH Ha
OIIIHOKY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP

C MO3HIIMU APYroro 4yeaoBeKa

peanbHBIX COOBITHIT; 3HAKOMCTBO CO CITyYailHBIMH BEJIMYNHAMU,
YMCHHC NPUBOAUTH NPUMEPLI TPOSABJICHUS 3aKOHA 6OJII>H_II/IX
YHUCeN B IPUPOTHBIX
)51 OGH.IGCTBGHHBIX SABJICHUAX,
-MP614. YMeHue Bbl6MpaTb NOAXOAALMM U3YYEHHbBIM METOZ
ANA peleHna 3a4a4M, pacnosHaBaTb MaTeMaTMYeCKMe haKTbl
M MaTeMaTU4eCKue MoAeNN B MPUPOAHbIX M OBLLECTBEHHbIX
ABNEHUAX, B MCKYCCTBE; YMEHWE MPUBOANTb NMPUMEPDI
MaTemMaTMYeCKMUX OTKPbITUM POCCMMCKOM M MMPOBOM
MaTeMaTMYEeCKOM HayKu

OK 05. Ocy1iecTBasiTh
YCTHYIO U MIUCbMEHHYIO
KOMMYHHKAITUIO

Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOEHHOCTEH
COLMAJIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

JInyHOCTHBIE pE3yJIbTAaThl JOJIKHBI OTPAXKATh
B YAaCTHU: 3CTETHYCCKOTO BOCIIUTAHMUS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas
ACTETHKY OBITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX
OTHOIICHUM;

- CITOCOOHOCTH BOCIIPUHUMATD PA3INIHBIC BHIBI
HCKYCCTBA, TPAIULIMU U TBOPYECTBO CBOETO

Y IPYTUX HAPOJOB, OLIYIIATh SMOI[MOHAIBLHOE
BO3JICHCTBUE UCKYCCTBA;

- YO©XKJIEHHOCTh B 3HAUUMOCTH ISl TUYHOCTH

u O6H_ICCTBa OTCYCCTBCHHOT'O U MUPOBOT'O UCKYCCTBA,

STHUYCCKHUX KYJIbTYPHBIX TPAIUIIAN

¥ HapOJIHOTO TBOPYECTBA

MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OgajicHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

a) OOIIEHHE: - OCYIIECTBIATH KOMMYHHKAITUU

BO BceX cepax KU3HU;

- pacro3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHUS,
MMOHUMATh 3HAYE€HHE COIMAIBHBIX 3HAKOB,

pacio3HaBaThb NPCAINIOCBUIKA KOH(I)J'II/IKTHBIX CI/ITyaLII/Iﬁ

U CMATYaTh KOH(b.]'H/IKTBI;
= Pa3sBECPHYTO U JIOTUYHO HU3J1araTb CBOIO TOUKY 3pE€HUA C
HCIIOJIb30BAHUEM SA3BIKOBBIX CPEACTB

[1P61. Bnanenue MeTo1aMu J10Ka3aTeabCTB, AITOPUTMaMU
peleHus 3a1a4; ymeHue popMynrpoBaTh ONpeIeIeHHs,
AKCHOMBI ¥ TEOPEMBI, IPUMEHATH UX, IPOBOJUTH
JIOKa3aTelIbHbIE PACCYXKACHUS B XOJI€ PEILICHHUS 3a/1a4;

[TP66. YMeHue pemaTs TEKCTOBbBIE 3314 Pa3HbIX TUIIOB (B
TOM YHCIIE Ha IPOIEHTHI, TOJIU ¥ YaCTH, Ha IBUKEHHE, padoTy,
CTOMMOCTb TOBapOB U yCIIyT, HAJIOTH, 331a4u U3 o01acTu
yTIpaBJIeHUS TUYHBIMU U CEMEHHBIMU (PUHAHCAMMU ); COCTABIIATh
BBIPa)KCHUS!, YPABHEHHUSI, HEPABEHCTBA U UX CHCTEMBI 110
YCIIOBHIO 33J1a4H, UCCIIEI0BATh MIOJIYYEHHOE PELICHUE U
OLICHUBATh MPaBA0N0I00HOCTb PE3yJIbTAaTOB;

ITP68. YMeHue onepupoBaTh HOHATUAMHU: CIIy4aiiHBIN OMBIT

U CIy4aiiHOE COOBITHE, BEPOSATHOCTD CIIy4aifHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadUyecKuX METO/10B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHbIE (PaKThI U
(hopMyIIbI IPU pelIeHUH 3a/1a4; OLEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU BEIMUMHAMU;
YMEHHE MTPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YHUCeNl B IPUPOAHBIX

1 OOIIECTBEHHBIX SBJICHUSAX;

[1P614. YMeHue BHIOUPATh MOAXOISAIINN U3yUYSHHBIA METOT JIJIst
pelIeHHUs 331a4H, PAacllO3HABaTh MaTeMAaTHIEeCKHE (DaKThI

Y MaTeMaTHYECKUE MOJICIIN B IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; yMEHHUE IPUBOAUTH IPUMEPBI MATEMAaTHUECKUX
OTKPBITHHA POCCUIICKON M MUPOBON MaTeMaTU4eCKON HayKH
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OK 06. [TposiBasiTH
rpak1aHCKO-
MaTPUOTHYECKYIO MTO3UILIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE MOBE/ICHUE
Ha OCHOBE POCCHUMCKHX
JyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIC
C y4€TOM rapMOHM3aLUN
MEKHALIMOHAIIbHBIX

1 MEXPEJINTUO3HBIX
OTHOILUEHUM, IPUMEHSATH
CTaH/1apThl
AHTUKOPPYILIMOHHOIO
MOBE/ICHUS

JIM4HOCTHBIE PE3YIBTATHI OJKHBI OTPAKATH

B 4aCTH:

- TPAKIAHCKOTO0 BOCIIUTaHUS: IIPUHATHE
TpaJMLIHOHHBIX HALIMOHAJIbHBIX, 00IIEYETIOBEUECKUX
TYMaHUCTUYECKUX

U IEMOKPaTUUYECKUX LIEHHOCTEH;

-IIaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOE OTHOLLIEHHUE K FOCYJapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY U IIPUPOTHOMY HACIIEIHIO,
naMsATHUKaM, TpaJulusaM Hapo1oB Poccun,
noctrxkeHusMm Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYIE;

MetanpeaMeTHbIE PE3yJIbTaThl JOJKHBI OTPaXKaTh:
OBnazieHne yHUBEPCaIbHBIMU PETYISITUBHBIMU
NEUCTBUSIMH:
B) YMOLIMOHAJIbHBIN HHTEIIEKT, IPEIIO0JIaraomui
c(OPMUPOBAHHOCTb:
--CaMOCO3HAHUs, BKITFOYAIOIIETO CIIOCOOHOCTh
MIOHMMATbh CBOE YMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUs Pa3BUTHUS COOCTBEHHON SMOITMOHATBHON
cdepsl, ObITh YBEpEHHBIM B cebe;
- CaMOpEryJIMpPOBaHUs, BKIIIOUYAIOLIET0 CAMOKOHTPOJIb,
YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSIM U MIPOSIBISITh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;
- BHYTPEHHEN MOTUBALMH, BKIIIOYAIOLIEH CTPEMIIEHHE
K JOCTHKEHUIO 1IeJIN U YCIEeXY, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHUE IEHCTBOBATh, UCXOS U3
CBOHX BO3MOKHOCTEH;
- HMIIATUH, BKJIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YYUTHIBATH €r0
IPY OCYIIECTBICHUN KOMMYHUKAIIH, CTIOCOOHOCTD K
COUYYBCTBHIO U COIEPEKUBAHUIO;
- - COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb
BBICTPAauBaTh OTHOIICHHUS

[TP61. Branenue meToiaMu 10Ka3aTeIbCTB, AITOPUTMAMHU
pelIeHus 3a1a4; yMeHue GopMyIupoBaTh ONpeaeeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSTh X, IPOBOJIUTH
JI0Ka3aTeNIbHbBIE PACCYXIECHUS B XO/I€ PELICHUS 3a/iay;
ITP66. YMeHue pemaTh TEKCTOBBIE 3a7]a4H PA3HBIX THUIIOB (B
TOM YHMCJIC HA TIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUKEHHUE, padoTy,
CTOMMOCTb TOBapOB U yCIIyT, HAJIOTH, 331a4u U3 001acTu
yIIPaBICHUS TUYHBIMU U CEMEHHBIMH (DMHAHCAMU); COCTABIISATH
BBIPAKEHMUSI, YPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBUIO 33J1a4M, UCCIIE0BATh ITOJIy4YEHHOE PELICHHE U
OLICHUBATH MPABAONOI00HOCTh PE3YNIbTATOB;
[1P67. YMeHue onepupoBaTh NOHATUSMU: CPEIHEE
apudmernueckoe, MearaHa, HauboJbIlIee U HAaMMEHbIIIEe
3HAuYEHUSs, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHHE
YHICIIOBOTO Ha0Opa; yMEHUE U3BIIEKAaTh, UHTEPIIPETUPOBATD
UH(POPMALIUIO, TPEJICTABICHHYIO B TA0INIIAX, HA IUarpaMMax,
rpadukax, OTpaskarolly0 CBOWCTBA PEaTbHBIX MPOIIECCOB
¥ SIBIICHUI; IPEJICTABIATH HH()OPMAIIHIO C TIOMOIIBIO TaOJIHIT
U AuarpaMM; UCCIeq0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
YHUCJIe ¢ MPUMEHEHHEM rpaduuecKrX METO/I0B U SJIEKTPOHHBIX
CPEACTB;
[TP68. YMmenue onepupoBaTh MOHATUSIMU: CITyJaWHBIN OMBIT
U cllydaifHOe COOBITHE, BEPOSITHOCTH CIIy4aifHOTO COOBITHS;
YMEHUE BBIYHUCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpadUueCcKUX METO/I0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHS BEpOSITHOCTEN, KOMOUHATOpHBIE (DaKThI U
(hopMyIIBI TP pelIeHUH 3a/1a4; OIEHUBATh BEPOSITHOCTU
peantbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMH BEJIMYNHAMU,
YMEHHE MPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIITNX
YUCEN B MPUPOTHBIX
1 OOIIECTBEHHBIX SBICHUSAX;
[1P614. YMeHue BHIOUPATh MOAXOISAIINA U3ydEeHHBIH METO JIJIS
PEeICHUA 3a1a49u, paCliO3HaBaTb MaTEMaTUUCCKUEC (1)aKTI)I
U MaTCMAaTHYCCKNUEC MOCIIU B IIPUPOAHBIX U O6HI€CTB€HHBIX SABJICHUSAX, B
HUCKYCCTBC; YMCHUC NNPUBOAUTL ITPUMECPBI MATEMATUYCCKUX OTKpBITI/Iﬁ
POCCHUICKON 1 MUPOBOM MaTEMAaTUYECKON HAyKU
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C ApyrumMu JrOJAbMH, 33.6OTI/ITBCH, MPOABJIATH HHTCPEC U
paspemniaTh KOHQIUKTHI

OK 07. CoxmelicTBOBaTHL
COXPAHEHUIO OKPYKaIoIIeih
CpelIbl, peCcypcocOepeKeHUI0,
MPUMCHSITh 3HAHHUS

00 U3MEHEHUH KI1Mara,
MIPUHITUITBI OEPEXKIINBOTO
MPOU3BOJICTBA, YHPEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CUTYAIUSIX

JIugHOCTHBIE  pE3yNbTaThl  JOJDKHBI  OTpa)kaTh
B YaCTH: YKOJIOTUYECKOTO BOCIIUTAHUS:

- aKTUBHOE HEINIPUATHE TCUCTBUH, TPUHOCSIINX BPE/T
OKpYXKaroIlEeH Cpese;

- YMEHHE TPOTHO3UPOBATh HEOIArONMPHUATHBIC
HKOJOTUYECKUE  TOCIEJACTBUS  MPEANPUHHUMACMbBIX
JIEUCTBUI, IPEIOTBPALIATH HX;

- PaCHIMPEHHE OIbITA ACATEIHLHOCTH 3KOJIOTHUECKOM
HaIPaBJICHHOCTH;

MetanpeameTHble pe3yabTaThl JOJKHBI OTPAXKAaTh:
Ognasnenue YHUBEPCATLHBIMU y4eOHBIMH
MMO3HABATEIIbHBIMU JICHCTBHUSIMMU:

0) 6a30BBIC HCCIICAOBATEILCKUC ACHCTBUS:

- paspabaTeiBaTh IIaH pPEHICHUS MPOOJIEMBI
C YYEeTOM aHalu3a MMEIOIUXCS MaTepHaIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

- OCYHIICCTBJISITh  II€JICHANIPABIEHHBIN  TOUCK
nmepeHoca  CpeAcTB M crmoco0oB  AecTBUA
B MPOECCUOHAIBHYIO CPENY;

- YMETh MEpPEHOCHUTHb 3HAHHsS B TO3HABATEIHHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

OBnaseHre yHUBEpPCATbHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSIMU:

0) COBMeCTHas JIeATEIBHOCTD:

- Tpenjaratb HOBBIC MPOEKTHI, OIEHWBATH HJIEU
C MO3UIIUYA HOBHU3HBI, OPUTUHATBHOCTH, MPAKTUIECKON
3HAYUMOCTH;

OBnaseHrne  yHUBEPCAIBHBIMU  PETYISITHBHBIMU
NEUCTBUSIMU:

0) CAMOKOHTPOJIb:

- TaBaTh OIICHKY HOBBIM CHTYAIIHsIM, BHOCHTh
KOPPEKTUBBI B ACSITETLHOCTD, OLICHUBATh COOTBETCTBHE
PEe3yIBTATOB IIEJISIM

[IP61. Bnamenne wMerogamMu JI0Ka3aTENbCTB, aJTOPUTMAMHU
pemieHust 3amad; yMeHue (GOpMyIUpoBaTH  ONpEACICHHUSA,
AKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOJIUTH 10KA3aTEIbHBIC
paccyX1eHHUsl B X0/1€ PELICHMs 3a/1a4;

[IP64. YMmeHue omepupoBaTh  NOHATHUSAMH:  (QYHKIHS,
HenpepbiBHass — (QYHKIMA, TPOM3BOAHAS,  IEepBOOOpasHasi,
ONpENEICHHbIN MHTErpajl; YMEHUE HAXOJIUTh IIPOU3BOJHBIC
AMIEMEHTAPHBIX (DYHKIUH, UCTIONB3Ys CIIPABOYHBIC MaTEpPHAIbI,
UCCIIEJIOBaTh B MPOCTEUIIMX  ciydasx (QyHKUIMH  Ha
MOHOTOHHOCTb, HAXOJIUTh HaWOONbIIME ¥ HAUMEHBIIUE
3HAUeHUs (PYHKIMA, CTPOUTh TpadUKH MHOTOUICHOB C
UCIIOJIb30BAaHUEM  anmapara  MaTeMaTU4YecKOro — aHalu3a;
MPUMEHSTH MPOU3BOJHYIO MPH PEIICHUU 3a/1ady Ha JBUKEHUE;
peliaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4 Ha HAMOOJIbIINE U
HAaMMEHBIIINE 3HAYCHHS, HAa HAXOXICHUE NyTH, CKOPOCTH U
YCKOpEHUS

[TP65. VYmeHue omepupoBaTh TMOHATUAMH: pPaIlMOHAJbHAS
GbyHKIUS, TOKazarenbHass (QYHKIUS, CTeneHHas QyHKIUsA,
norapupmuueckas (QyHKIMS, TPUTOHOMETPUUYECKHE (DPYHKIIHH,
oOpatHble (YHKIIUU; YMEHHE CTPOUTHh TpaduKh H3yYEHHBIX
(GyHKIMH, UCHOIB30BaTh I'paUKU NMPU H3YYEHUU IPOIIECCOB
U 3aBUCUMOCTEH, MpHU pEIICHUH 3a]ad U3 JAPYTrUX YUeOHBIX
MIPEeIMETOB U 33/1a4 U3 PeaIbHOM JKU3HU; BBIpaXKaTh GopMysiaMu
3aBUCUMOCTH MEXAY BETUUYNHAMU;

[1PG6. YMeHue pemars TEKCTOBBIE 3aJJa4l Pa3HbIX THIOB (B TOM
4yCclie Ha TPOLEHTHI, JOJM M YacTH, Ha JBIKEHHUE, padory,
CTOMMOCTh TOBapoOB M YCIyI, HAJOTH, 3aJayd M3 00JacTH
yIpaBICHUS JTUYHBIMU U CEMEHHBIMH (PMHAHCAMU); COCTaBIATh
BBIPDOKCHUS, ypPaBHEHHS, HEPAaBEHCTBA M UX CHCTEMBI IO
YCIOBUIO 3aJauyd, MCCIEN0BaTh IOJIYYEHHOE pEUICHHE U
OLICHUBATh MPaBA0NO0I00HOCTH PE3yNIbTATOB;

[1P614. YMenue BoIOUpATh MOAXOASIINI H3yUEHHBIA METO JJIs
pPEeICHUA 3a1a4u, paCliO3HaBaTb MaTEMaTUUCCKUEC @aKTLI

1 MaTEMAaTHYCCKUE MOACIIN B IIPUPOAHBIX U O6H.IeCTBeHHBIX SBJICHUAX, B
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HCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHI MATEMATHIECKUX OTKPBITHI
POCCHUICKON 1 MUPOBOM MaTEMAaTUYECKON HAyKU

[IK 1.4.BbImonHsTh
TECTUPOBAHUE
MH(GOPMAILIMOHHBIX CUCTEM
(Bepudukanmio) B
COOTBETCTBUU C TEXHUYCCKHM
3aJJaHUEM.

- BBINOJIHATh MATEMATHYECKUE BBIYUCIICHUS TPH
pazpaboTke TpadUUECKUX, BBIYUCIUTEIBHBIX H
MPOEKTHBIX  pabOT C  HCIOJIb30BAHUEM  CHUCTEM

ABTOMATUYCCKOT'O ITPOCKTUPOBAHUA

-yMeTh ONEpUPOBATh MOHATUSAMU: cpelHee apu(pMeTHUECKOoe,
MeaMaHa, HauOosblllee M HaUMEHbIlee 3HAYECHUS, pa3Max,
JUCIepcusi, CTaHJApPTHOE OTKJIOHEHUE YHUCIOBOrO Halopa;
YMEHHME  U3BJIEKaTb,  HUHTEPIPETUPOBATh  HH(OPMALHIO,
MPEICTaBICHHYI0 B TaONMIaX, Ha Juarpammax, TIpadukax,
OTPaXKaKOIlyl0 CBOMCTBA pPEAJbHBIX IPOLIECCOB M SIBJICHUN;
MPEACTABIATh MH()OPMAIMIO C MTOMOIIBIO TAOJIUIl U JHArPaMM;
UCCJENOBATh CTATUCTHYECKHE JIaHHBbIE, B TOM YHCIE C
PUMEHEHUEM TpadUIECKUX METOJIOB M SJICKTPOHHBIX CPEJICTB;

- YMETb BBIYUCIATH T'€OMETPUUECKUE BEIUYMHBI (JJIMHA, Yrod,
wIomaab, o0beM, IUIOL[aJb IOBEPXHOCTH), HCIIOJIb3YS
U3Yy4EHHbIE POPMYJIIbI U METO/IBL;

- YMETh CBOOOHO ONEpUPOBATh MOHATHIMHU: Tpaduk GyHKINH,
oOpartHas GyHKIUsS, KOMIO3HIUS (DYHKIHA, THHEHHAS ()yHKIIHSA,
KBaJpaTH4Has (QYHKLUS, CTeNeHHas (QYHKLUUA C LEeIbIM
1oKazarejaeM, TPUTOHOMETpHUecKue (YyHKIUH, OOpaTHBIC
TPUTOHOMETPUUYECKHE byHKLHY, noka3aresbHas U
aorapugmuueckas QyHKIMH; YMETb CTPOUTH rpaduku QyHKIUH,
BBINOJIHATH MpeoOpa3zoBaHus rpaduKoB QyHKIIHIA;

[1IK 2.4 BeinonHATh
MOHUTOPHUHT COOBITHH,
BO3HHMKAIOIIMX B MPOIIECCEe
GbyHKIIMOHUpOBaHUs 0a3
JTAHHBIX.

- BBIIOJHATL MAaTCMATHUYCCKUC BBIYUCIICHUA IIPpU
TEXHOJIOTHYCCKUX pacucTax Ha OCHOBC HOp
HOPMATUBOB TCXHOJIOTUYCCKUX PCIKUMOB, TPYJAOBBIX U

MaTCpHAJIbHBIX 3aTpar.

- YMETh pellaTh TEKCTOBbIE 33/1a4l Pa3HbIX THUIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, IO U YacCTH, Ha JABIKEHUE, paboTy, CTOMMOCTh
TOBapOB M YCIyI, HaJOTH, 3aJauyd M3 O0JIaCTU YIpaBIIEHUS
JUYHBIMHU U CeMEUHBIMH (DMHAHCAMU); COCTABISATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U WX CHUCTEMBI MO YCJIOBHIO 3aJ1a4H,
HCCIEA0BATh MOJYYEHHOE  peIIeHHe U  OLIEHHUBaTh
MPaBAONO0I00HOCTh PE3YIbTATOB;

- YMCTH OICPHUPOBATE TMOHATHAMMU: CJ'Iy‘-IaI\/'IHBII\/'I OIIBIT H
cilyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYyYaHOTO COOBITHS,
YMCHHC BBIYUCIIATH BEPOATHOCTDH C HUCIIOJBb30BaHUEM
rpau4ecKux METOJIOB.

13



- Crpykrypa u coaep:kaHue 0011e00pa3oBaTeIbHON U CHUIIIMHBI

* OO0beM IUCUMILIMHBI M BUABI Y4eOHOI padoThI

Buj yueOHoI padoThI

Oo0BeM B yacax

O0beM o0pa3oBaTeIbHOM MPOrPAMMbI AUCHHUIINHBI 348
B T.4.

1. OcHOBHOE coep:KkaHue 216
B T.4.

Teopernueckoe o0yueHue 136
IIpakTH4yeckne 3aHATHSA 80
2. IlpodeccuoHa/IbHO OpPHEHTHPOBAHHOE COJEpP:KaAHHE 96
(conep:kaHue MPUKJIATHOTO MOYJIs1)

B T.4.

Teoperuueckoe o0yuenmne 62
IIpakTn4yeckne 3aHATHSA 34
NuauBuayaJ bHbIN NPOEKT (J1a/HeT) HET
3. [Ipome:kyTouHas aTrecTanus (3K3aMeH) 36

CamocrosiTesibHast padoTa o0yuaromerocs (Bcero)
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TemaTnueckui nu1aH u cogep:kanue y4eoHoi nucunminabl OY /.11 MaremaTuka

Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M MPodeccCHOHAILHO

HaumeHoBaHue pa3aesioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), 1a00PATOPHbIE H NPAKTHYECKHUE 3aAHATHS, IPUKJIATHON
U TeM MOY.Tb (IIpH HATHIHH) 4acoB KOMIIETeHIMH
1 2 3 4
OcHoBHoOe coiep:kaHue

Pa3nea 1. IloBTopenue kypca 20

MaTeMaTHUKH OCHOBHOM

LIKOJIBI

Tema 1.1. Conep:xxanue y4eGHOro MaTrepuasia 2

Llenb v 3a1a4n MaTeMaTHKH Llenp ¥ 3amauM MaTEMaTUKU IPU OCBOCHUHU CICLUAIBHOCTHU. ba3oBble 3HaHMSA U 2

pyA OCBOCHUH YMEHHUSI TI0 MaTeMaTHKe B MPO()ECCHOHAIBLHOW U B MOBCETHEBHOW JAEATEIHHOCTH.

CIICHUAIbHOCTHU. MHokecTBO, Omepanud HaJ, MHOXECTBAMH, JUArpamMMbl Bﬁnepa-BeHHa.

MHoOXxecTBa U JIOTHKa Hcrnonbs30BaHHe TEOPETHKO-MHOKECTBEHHOI'O arlapara Uil ONMCaHUs pPEAbHBIX
IPOLIECCOB U SIBJICHUHN B MPO(ECCHOHAIBHON AESATENbHOCTH, IPH PEILIEHUH 3a]a4 U3
JPYrUuX IACUUILIIVH

Tema 1.2. Conep:xxanue y4eGHOro MaTrepuasia -

Hucna 1 BBIYMCIICHUS IIpakTHyeckue 3aHATHSA: 2
[Tpaktueckast padora Nel mo Tteme: Harypanphbie u nensle uucna. [IpusnHaku 2 OK-01 OK-02. OK-03
JIETUMOCTH 1IeTbIX uucel. PanuonanbHble uyncia. OOBIKHOBEHHBIE U JIECATUYHBIE OK-04 bK—OS bK—OG ’
IpoOH, TPOIEHTHI, OECKOHEYHBIE TMEPUOJMUYECKHE Ipodu. ApudmeTHuecKue " OK-07 '
Olepalyu C PALMOHAJIBHBIMM YHCIaMH, MPeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUIL. MK 1.4, 2.4
[elictBuTenbHble  4uciaa.  PalmoHanpHble W HMppalMOHAIbHBIE  YHUCTA.
Apudmernueckue omnepanuu ¢ JEHCTBUTENbHBIMU 4YuciIaMu. [IpuOnmxEHHBbIE
BBIYNCIICHHS], TPAaBUJIA OKPYTJICHHUs], IPUKKUJIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUN

Tema 1.3. Copepxanue yueOHOro MaTepuaJia 2

ToxnecTBa u TOXKAECTBEHHBIE | ToXKIECTBa M TOXIECTBCHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPCHb YPaBHCHHUSL. 2

npeoOpazoBaHus Y paBHEHNUS, HepaBenctBo, pelnieHne HepaBeHCTBa. MeToj HWHTEpBANOB. PemieHune uensix u

HEPaBEHCTBA U UX CHCTCMBI JIpOOHO-pallMOHATIBHBIX YpPaBHEHUI W HepaBeHCTB. lIpuMeHeHue ypaBHEHHHA H
HEPAaBEHCTB K PEIICHHI0 MaTeMaTHYeCKUX 3aad U 3aJay W3 Pa3IM4HbIX oOacteit
HAyKH U peasibHOM kn3HU. CHCTEMBI U COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U
HepaBeHCTB. CHCTEMBI TMHEWHBIX YPAaBHEHHH.
IIpakTuyeckue 3aHATHS: 2
[Tpaktuyeckas pabora Ne 2 mo teme: Pemienue mMpuKIagHBIX 33734 C ITOMOIIBIO 2

CUCTEMBI JINHEWHBIX YPaBHEHUN
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Tema 1.4,
[IporienTHBIC BBIYMCIIEHUS
B IPO(heCCHOHANIbHBIX 3a/1a4ax

IIpodeccrnonaibHO OPHEHTUPOBAHHOE COJAEPKAHUE (COEePKAHME TPUKJIATHOTO
MOJLYJIs1)

HpI/IMeHeHI/Ie I[pO6€I>i " IPOLUCHTOB JJIA pCHICHUSA IMTPUKIAAHBIX 3aaa4 U3 pa3JIMYHbIX

oTpaciell 3HaHUW W peaqbHON XU3HH. [IpuOIMKEHHBIC BBIYMCICHUS, IPaBHIIA 2

OKpYIJICHUS, MPHUKHUIKA M OIEHKA pe3yJibTaTa BbIUUCICHHHA. Pa3Hbie criocoOb!

BBIYMCIICHHSI IPOIICHTOB. [IpOLIeHTHBIC BEIYMCIICHHS B TPO(ECCHOHANBHBIX 3aJa4ax.

IIpakTHyeckue 3aHATHS: 2

[Tpaktuueckas padora Ne 3. [IpumeHeHne ypaBHEHHI M HEPABEHCTB K PEIICHHUIO 2

MaTeMaTHYECKUX 3aja4 U 3aa4 U3 Pa3InYHbIX 00IacTeil HAYKU U pealbHON SKU3HU
Tema 1.5. Coaep:xanue y4eOHOro MmarepuaJia -
[locnenoBarenbHOCTH IIpakTHyeckue 3aHATHS: 2
U TIPOrpeCCUU [Ipaktnyeckas  paGora  Ned.  [locnenoBaTenbHOCTH,  CHOCOOBI  3a7aHuUs 2

nocienoBarenbHOCTell. MOHOTOHHBIE IOCIENOBAaTEIbHOCTU. Apudmernueckas u

reoMeTpuueckas  nporpeccud. beckoHedHO — yObIBawomiasi  I'eOMETpHuYecKas

nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH TE€OMETPUYECKON IPOrpeccuu.

@dopMyna CIOXHBIX MpPOLEHTOB. Vcrmosb30BaHWE NPOrpeccud i PELICHUs

peabHbIX 3aJjau MPUKIATHOIO XapaKTepa
Tema 1.6. Conep:xxanue y4eGHOro MaTrepuasia 4
OYHKIMU U TpaPUKH 1. ®ynxuus, crnocoOwl 3ananus GyHkuuu. I'paduk yHkuuu. B3aumuo obparHble 2

byHKIHN.

2. O6nacTh onpeeNeHnst U MHOXKECTBO 3Ha4eHUH (pyHKIMN. 2

IIpakTH4yeckue 3aHATHA: 2

[Tpaktuyeckas padora Ne 5. Hymu ¢ynkumu. IIpoMexyTKH 3HAKOMOCTOSIHCTBA. 2

UYErHble 1 HeYETHBIE PYHKIIUN
Paznen 2. CTeneHu U KOPHHU. 56
CreneHHasi, moKa3aTejbHas
H JIorapugmuyeckas OK-01, OK-02, OK-03,
byukums OK-04, OK-05, OK-06,
Tema 2.1. Copaepxanue y4eO0HOro MaTepuaJia 2 OK-07
Apudmernueckuil kopeHb N— | 1. ApupMeTHUeCKHil KOPSHb HATYPATbHOW CTEIICHH. 2 IK'1.4,2.4
Oif cTenenu IMpakTHyecKkue 3aHATHA: 2

[Tpaktuyeckas padota Ne 6. JleiicTBus ¢ apudMeTHuecKuMu KOPHIMU N—OH CTEeTeHH 2
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Tema 2.2. Conep:xxanue yueOHOro MmaTepuaJia 2
Crenenu. Ctanmaptaas popma | Crenensb ¢ uenbiM nokaszareiaeMm. CtanaaptHas ¢opma 3amucu AeHCTBUTEIHHOTO 2
3aIucH JCUCTBUTENIFHOTO | yKcia. Mcnonb3oBaHue Moaxosimei (popMbl 3anucu IeHCTBUTENBHBIX YHCEN IS
qucna peleHHs TPaKTUYECKUX 3a/1a4 U ITpeJICTaBIeHMs JaHHbIX. CTeleHb C paljMOHaIbHBIM
nokasaresneM. CBOMCTBa CTENIECHHU.
IIpakTHYyecKue 3aHATHA: 2
[IpakTuueckas padora Ne 7. [IpeoOpa3zoBanue BIpaKEHUH, COJIEPHKAIUX CTETICHU C 2
paLMOHAIILHBIM [T0KA3aTeNIeM
Tema 2.3. Conep:xanue y4eOHOro MaTrepuasia 2
Crenennas QyHKIHS Crenennas pyHKIMS C HATYpaJIbHBIM U LIEJIBIM IIOKa3areneM. E€ cBolicTBa u rpaduk. 2
CaoiicTBa 1 rpaduK KOpHs N-0if cTeneHu
Tema 2.4. Conep:xxanue y4eOHOro MarepuaJia 4
Wppaunonaneselie ypaBHeHus | 1. Penenue uppalimoHaabHbIX YpaBHEHUN 2
U HEpaBEHCTBA 2. Pemienue uppannoHaIbHbIX HEPABEHCTB 2
IIpakTHyecKue 3aHATHA: 2
[IpakTrueckast pabora Ne 8. Pemenne nppannoHaibHBIX ypaBHEHUN 1 HEPABEHCTB. 2
Tewma 2.5. Conep:xxanue y4eOHOro Marepuajia 2
[Ipumenenne CBOMCTB | Mcnonbp3oBaHHE CBOMCTB CTENEHHOM (YHKUMU IpU PpEIHIEHUH YpaBHEHUH U 2
CTENeHHON (YHKINUU HEPABEHCTB
Tema 2.6. Conep:xxanue y4eOHOro MarepuaJia 2
[Toxa3zarenbHast ¢bynkuys, | [lokazaTenpHast GyHKIMA, €€ CBOWCTBA U Tpaduk 2
€e CBOICTBa IIpakTHyecKue 3aHATHA: 2
[Tpaktuyeckas pabora Ne 9. [TokazatenbHas QpyHKIM, €€ cBOiicTBa U rpaduk 2
Tema 2.7. Copeprxanue y4e0HOro MaTepuaJia 4
[Toka3zaTenbHble ypaBHEHUS 1. [TokazaTenpHbIC YpaBHEHHUS 2
Y HEPaBEHCTBA 2. ITokazarenbHbIe HEPABEHCTBA 2
IIpakTH4eckue 3aHATHS: 2
[Tpaktudeckas padora Ne 10. [TokaszarenpHbIE ypaBHEHHS U HEPABEHCTBA 2
Tema 2.8. Conep:xxanue y4eOHOro Marepuasia 2
[Mpumenenue cBoiicTB | PemeHue noka3zaTenbHbIX YpaBHEHHH U MOKa3aTEeIbHBIX HEPABEHCTB 2
NOKa3aTeIbHON (PYHKIUU
Tema 2.9. Copaepxanue y4eOHOro MaTepuaJia 2
Jlorapugpm yucna. | Jlorapudm uncna. JlecATuuHbIN U HATYpaNbHBIHA Jorapumbl 2
JecaTnyHblit IIpakTHyeckune 3aHsATHA: 2
Y HaTypaIbHBIN JOTapudMbI [Tpaktuueckas pabora Ne 11. Berunciienue norapudma yucia 2
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Tema 2.10. Conep:xanue yueOHOro MmaTepuaJia 2
CsoticTBa norapumMoB [IpeoOpa3zoBanme BeIpaXXKCHUH, COAEPIKAIITUX JIOTAPHU(PMBI 2
IIpakTHyeckue 3aHATHS: 2
[Tpaktryeckas pabora Ne 12. TIpeoOpazoBaHue BBIpAKEHUH, COAEpIKAIIIX 2
JorapumMbl
Tema 2.11. Conep:xanue y4eGHOro MaTepuasia 2
Jlorapudmuueckast  ¢ynkuus, | Jlorapudpmuueckas GyHKius, €€ CBOWCTBa U rpaduK 2
ee CBOICTBa IIpakTuyeckue 3aHATHS: 2
[Tpaxtuueckas padora Ne 13. Jlorapudmudeckas GpyHkims. 2
Tema 2.12. Copaepxxanue y4eO0HOro MaTepuaJia 4
Jlorapudmudeckue ypaBHeHUs | 1. JlorapudMudecKue ypaBHEHUS 2
1 HCpABCHCTEA 2. JlorapudMuueckre HepaBEHCTBA 2
IIpakTHyeckue 3aHATHS: 4
1. Ilpaktuueckas padora Ne 14. Jlorapupmuyeckue ypaBHEHUS 2
2. Ilpaktrueckas padora Ne 15. JlorapupMudeckrue HepaBeHCTBA 2
Tema 2.13. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COePKAHME (COePKAHUE PUKJIIATHOTO 2
Jlorapudmel B mpupone U | MOZYJIst)
TEXHHKE [Tpumenenue norapudma. Vcropust pazputus matematuku. Jlorapubmudeckas 2
cnupaip B npupoje. Ee matematndeckue cBOMCTBA.
IIpakT4yeckue 3aHATHA: 2
[Mpaktnyeckas pabora Ne 16. Wcmonp3oBanue rpadukoB (OYHKIOWA IS 2
HCCIIIOBAaHHSI MIPOIIECCOB M 3aBUCHUMOCTEH, KOTOPhIE BO3HHUKAIOT MPU PEIICHUU
3aJa4 U3 Pa3IMYHBIX 00JacTel HAyKU M pealbHON JKU3HU
Tema 2.14. Conep:xanue y4eOHOro MaTrepuaJia -
IIpumenenue IIpakTHyeckue 3aHATHSA: 2
norapuMoB K pemenuto 3a1a4 | [paktudeckas pabora Ne 17. Pemenue norapupMuueckux ypaBHEHHI U HEPABEHCTB 2
Pa3nea 3. [Ipsimble u 18
MJIOCKOCTH B MPOCTPAHCTBE
Tema 3.1. Conep:xxanue y4eOHOro Marepuasia 2
[ToBTOpEHNUE TITAHUMETPHH. OcHoBHble (urypbl, (aktel ¥ TeOpeMbl IIaHUMETPHH. OCHOBHBIC MOHSTHUS 2 OK-01, OK-02, OK-03,
OcCHOBHBIE IOHATHS crepeoMmeTpun. Touka, npsiMasi, IIIOCKOCTb, IIPOCTPAHCTBO. OK-04, (())II<<%57 OK-06,
CTEPEOMETPUU IIpakTHyeckue 3aHATHS: 2 1K 1.4, 2.4
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[MpakTnueckas pabGora Ne 18. [lonsarne 00 aKCHOMAaTHYECKOM MOCTPOCHUH

CTEPCOMETPHHN: AKCUOMBI CTECPCOMETPHUH U CIICACTBUA U3 HUX

Tema 3.2.
[IpsiMbIe U IITIOCKOCTH
B IIPOCTPAHCTBE.

[TapamienbHOCTD NPSMBIX,

HpﬂMOfI H IIJIOCKOCTH,

Conep:xanue y4eOHOro MaTrepuasia

B3aumHOe  pacrmono)keHue IHpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECS,
napajuleJbHble M CKpellMBarouuecs Inpsmelie. [lapamienbHOCTE MHpSAMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IApaJJICIIBHBIE INPAMBIE B IPOCTPAHCTBE,
NAapaJUIEIIbHOCTh TPEX IPSAMBIX, MAPAIUICIBHOCTh NPAMONW M IUIOCKOCTU. YTJBI C

IUIOCKOCTEH COHAIPABJICHHBIMA CTOPOHAMH, YTOJI MEKIY IIPSIMBIMU B [IPOCTPAHCTBE.
IpakTnyeckmne 3aHATHS:
[Tpaktuyeckas pabora Ne 19. IlapannenbHOCTh IIOCKOCTEH: INMapasulelbHbIE
IJIOCKOCTH, CBOMCTBA NIapaJLJIEbHBIX IUIOCKOCTEN. [IpocTelme npocTpaHCTBEHHBIE
(GUrypsI Ha TUIOCKOCTHU: TETPAdP, KyO, mapajuiesienune 1, IOCTPOSHHE CCUCHUN

Tema 3.3. Copepxanue y4eO0HOro MaTepuaJia

IlepnieniMKyIpHOCTD IIpakTH4eckue 3aHATHSA:

IPSMBIX [Tpaktuyeckas padora Ne 20. [leprneHAUKYIIPHOCTH MPSMON U IMIIOCKOCTH:

U IJTIOCKOCTEN

NEPIEHIUKYJIIPHBIC IPSIMBIE B IPOCTPAHCTBE, MPAMBIE TAPAJIIEIIbHbBIE U
NEPNCHAUKYIIAPHBIC K IIJIOCKOCTH, ITPU3HAK IICPIICHAUKYIAPHOCTHU HpﬂMOfI n
IJIOCKOCTH, TEOpEMa O MPSIMOU NTEPIEHTUKYISIPHON IIJIOCKOCTH

Tema 3.4.
VYTII6I MEXTY IPSIMBIMH
U IUIOCKOCTSAMHU

Conep:xanue y4eOHOro MaTrepuaJia

VYrisl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM U INIOCKOCTBIO, IBYIPAHHBIA YIOI,
JIMHENHBIN Yroj IBYIPaHHOrO yria. lleprneHaukyisap U HaKJIOHHBIE: pacCTOSTHUE OT
TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 TUNIOCKOCTH, IPOEKIMs PUTyphl Ha
IIJIOCKOCTb.

HpaKanecm[e 3aAaHATHA:

[Tpaktuyeckas padora Ne 21. IleprneHaAUKyYIIPHOCTh MIOCKOCTEN: MPU3HAK
NEePIEeHIUKYIIPHOCTH IBYX IUI0cKOCcTel. Teopema o TpéX nmepneHauKyIspax

Tema 3.5.
[IpsiMbIE 1 ITOCKOCTH
B IIPAaKTHUUYECKUX 3a7adax

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COepKaHUe (COAepPKAHUE PUKJIIATHOTO
MOJLYJIs1)

IIpakTHyeckue 3aHATHSA:

[TpakTrdeckas padora Ne 22. PacronoxeHre IpsMbIX U TUIOCKOCTEH B OKPYKaOIIEeM
Mupe (TpuUposie, WCKYCCTBE, AapXUTEKType, TEXHHUKE). PereHne mpakTUKO-
OPUEHTHUPOBAHHBIX 3a7a4

Tema 3.6.

Conep:xanue y4eOHOro Marepuasia
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OcHOBHBIE TPOCTPAHCTBEHHBIE

burypsr
U MX B3aHMOPACIIOJIOKECHUE

B3anmHoe pacrnosio’keHre MpsIMBIX M TUIOCKOCTEN B mpocTpaHcTBe. [locTpoeHue
CEeYEHU M

Paznen 4. KoopanmHatel H 14
BEKTOPBI B IPOCTPAHCTBE
Tema 4.1. Coaep:xxanue y4eOHOro MmarepuaJia 2
BexTopsl B ipocTpaHCTBe. Bektop Ha miockocTy U B mpocTpaHcTBe. CII0KEHHE U BBIYUTAHHE BEKTOPOB. 2
JIeHCTBHsI C BEKTOpaMHK YMHOKEHHE BEKTOpa Ha 4ucio. PaznoikeHue BeKTOopa 1o TpPEM HEKOMIUIAHAPHBIM
BekTtopam. [TpaBuiio napamienenunena.
IIpakTHyeckue 3aHATHS: 2
[TpakTtuyeckas padora Ne 23. Pemienue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII 2
JIEHCTBUM C BEKTOPAMHU
Tema 4.2. Conep:xxanue y4eGHOro Marepuasia 4
Koopaunare! B mpoctpancTse. | 1. IpsMoyrosibpHas cucTeMa KOOPIMHAT B MPOCTpaHCTBE. KOOpAMHATBHI BEKTOPA. 2
Ipocreiume 3ana4u [Tpocreiiine 3agaun B KOOpJAMHATaX. YTosl Mexay Bekropamu. CkanspHoe
B KOOpAMHATAX IIPOM3BENICHUE BEKTOPOB. BrIunciieHNE yIiioB MeX Ay NPSAMBIMH U IIJIOCKOCTSAMHU.
2. KoopanHaTHO-BEKTOPHBIN METO/ TP PELLICHUH T€OMETPUUYECKHX 3a/1a4
Tema 4.3. IIpodeccnoHanbHO OPHEHTHPOBAHHOE CO/Iep:KaHMe (COAepPKaHHe IPUKJIATHOIO
[TpakTHKO-OpUEHTHPOBaHHbIE | MOAYJIS)
3a/1a4i Ha KOOpJMHATHON KoopaunatHas 110CKOCTb. 2
IUIOCKOCTH IIpakTHyeckue 3aHATHS: 2
[MpakTiueckas pabora Ne 24, BrplumcieHHe pacCTOSHUM W IDIOMAAEH Ha 2
KOOPAMHATHOU MIOCKOCTH. KoslnuecTBEHHbIE pacueThbl
Tema 4.4. Conep:xxanue y4eGHOro MaTrepuasia -
Pemenue 3aga4d Ha IIpakTHyeckue 3aHATHS: 2
KOOpIHHAThI [Mpaktdeckas padora Ne 25. KoopanHaTHO-BEKTOPHBII METO IPH PEIICHUHN 2
U BEKTOPBI reoMeTpUUYECKUX 3ajad. Perienre 3a1ay, CBA3aHHBIX C IPUMEHEHUEM IIPABUI

JIEMCTBUM ¢ BEKTOpaMu. 3a/1a4Ml INIAHUMETPUU U CTEPEOMETPUHN U METOABI UX
peneHus

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
[IK 14,24
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Pa3gen 5. OcHOBBI

34

TPUTOHOMETPHH.
Tpuronomerpuieckue
$ynKuun OK-01, OK-02, OK-03,
Tema 5.1. Coneprxanue y4eOHOro MaTepuasia 4 OK-04, (())II<<%57 OK-08,
OCHOBBI TPUTOHOMETPUU 1. Cunyc, KOCUHYC M TaHI'€HC YHMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, 2 K i 424
ApKTaHI'€HC YHCIIOBOTO apryMeHTa.
2. Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEICHHE TPUTOHOMETPUUECKUX 2
(YHKLUI YUCIIOBOI'O apryMEHTa
Tema 5.2. Conep:xanue y4eOHOro Marepuasia 2
OcHoBHbIE OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYIIBI 2
TPUTOHOMETPUUYECKHE IIpakTHyeckue 3aHATHS: 2
TOXJECTBa [TpakTrueckas padbota Ne 26. [IpeobpazoBanne TPUTOHOMETPUUECKUX BBIPAKEHUH. 2
Tema 5.3. Conep:xxanue y4eGHOro Marepuasia 2
ITeproauueckue GyHKIHMY. Oynkuus. [lepuoanueckue pynkuuu. Tpuronomerpuueckue GyHKIUU, UX 2
Tpuronomerpuueckue CBOMCTBA U rpaduKu
GyHkmm TpakTHYeCKHe 3aHATHS: 2
[Tpaktuyeckas padora Ne 27. Iloctpoenne rpagukoB GyHKIUIA 2
Tema 5.4. Conep:xxanue y4eOHOro MarepuaJia 2
ITpeobpasosanue rpadukos Cxartue U pacTspkeHHe TpaguKOB TPUTOHOMETPUUECKUX (QYHKIUH. 2
TPUTOHOMETPUUECKUX [Tpeobpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
byHKIUH
Tema 5.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJlep:KaHue (CoepKaHue 4
Omnucanne NpOU3BOJCTBEHHBIX | MPHUKJIAJTHOTO MOTYJIs)
IponeccoB € MOMOIIBIO 1. Ucnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIIMH B IpodeccCHOHaTbHBIX 2
rpaduKoB GyHKINH 3a1auax.
2. cnonb30BaHMe CBOMCTB TPUTOHOMETPHUYECKHIX (PYHKITUI B IPO(eCcCHOHATBHBIX 2
3aa4ax
IIpakTuyeckue 3aHATHS: 2
[TpakTideckass padora Ne 28. Vcmonp3oBanue rpadukoB GyHKIAN 115 2

HCCIIEIOBAHUS ITPOLIECCOB U 3aBUCUMOCTEM, KOTOPBIE BOZHUKAIOT IIPU PELICHUU
3a/1a4y U3 IPYruxX YYeOHBIX JUCIHUIUIMH U PEAThHOU KU3HU
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Tema 5.6. Conep:xanue yueOHOro MmaTepuaJia 2
OO6parHsble Ob6parnbie pynkuun. O6paTHBIE TPUTOHOMETpUYeckre pyHkuuu. VX cBoiicTBa 1 2
TPUT'OHOMETPHUICCKHUEC rpa(i)m(n
byHKIIN
Tema 5.7. Conep:xanue y4eOHOro MaTrepuasia 4
Tpuronomerpuueckue 1. PemieHue TpUroHOMETPUUECKUX YpaBHEHUI 2
ypaBHEHHUS 2. Penienre TpUroHOMETPUYECKUX YPaBHEHUN 2
IIpakTHYyecKue 3aHATHA: 2
[TpakTrueckas pabora Ne 29. Pemienre TpUroHOMETPUYECKUX ypaBHEHUI 2
Tema 5.8. Coaep:xxkaHnue y4eOHOr0 MaTepuasia 2
Tpuronomerpuyeckue [Tpumepbl perieHus: TPUTOHOMETPUIECKUX HEPABEHCTB. 2
HEpaBCHCTBA IIpakTn4yeckune 3aHATHSA: 2
[TpakTiaeckas pabota Ne 30. Pemenue mpocTedMx TPUTOHOMETPUICCKUAX 2
HEPAaBEHCTB B TOM YHCJIE C UCIIOJIb30BAaHUEM CBOMCTB (DYHKIIHIA
Tema 5.9. Conep:xxanue y4eGHOro Marepuasia -
Pemenue 3anau IIpakTH4yecKkue 3aHATHA: 2
TPUTOHOMETPUH [TpakTiaeckass padora Ne 31. TpuroHOMeTpUYeCKUE BBIpAXKCHUS, YPABHCHUS H 2
HEpaBEHCTBA
Pa3nen 6. [IpousBognas 34
(yHKIIMH, ee IPUMEHEHHE
Tema 6.1. MOHOTOHHOCTH Conep:xxanue y4eOHOro MaTepuasia 2
GyHKIMH. DKCTPEMYyMBI [TpomexyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMBbl 1 MUHUMYMBI (DYHKIIHH. 2
¢dynkuuu. Touku skcTpeMyma | HanbGosnbliee n HanMeHblee 3Ha4eHNne (PYHKIIMU Ha POMEKYTKE
Tema 6.2. Ilonatue Conepxanue y4e0HOro Marepuaia 2 OK-01, OK-02, OK-03,
0 HETIPEPBIBHOCTU (PYHKIIMH HenpepsiBabie hyHKITNN. 2 OK-04, OK-05, OK-06,
IIpakT4yeckue 3aHATHA: 2 OK-07
[TpakTuueckas pa6ora Ne 32. MeTo1 MHTEPBAIIOB /ISl PEIIEHNS HEPABEHCTB 2 1IK'1.4,2.4
Tewma 6.3. Conep:xanue y4eOHOro Marepuasia 2
[IpousBoanas pyHKIMU [TpousBoanas @ynkuuu. [IponsBoanble aneMeHTapHbIX QyHKIUNA. DOpMyIIbI 2
HaXO0’K/JICHUS IPOU3BOJHON CYyMMBI, IPOM3BEACHUS U YACTHOTO
IIpakTHyeckue 3aHATHS: 2
[Tpaktuyeckas padora Ne 33. [lpousBoaHas QyHKIMU 2




Tema 6.4. Conep:xanue yueOHOro MmaTepuaJia 2
I'eomeTpUUYECKHI CMBICTT ["'eomeTpuyecKkuii CMBICI TPOU3BOTHON (DYHKITMHU — YTII0BOM KOA(DGUIIUESHT 2
IIPOU3BOIHOM KacaTeJbHOHU K rpaduky QyHKIMHU B TOUKE. Y paBHEHHE KacaTelbHOU K rpaduKy
byHKIIUN
IIpakTHYyecKue 3aHATHA: 2
[Tpaktuyeckas padora Ne 34. 'eoMeTprUdeCcKHii CMBICI IPOU3BOAHON 2
Tema 6.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE (COAEePKAHME 2
DU3NYECKUN CMBICIT NMPHUKJIATHOTO0 MOLYJIS)
MIPOU3BOJHOMN ®dusndeckuit (MEXaHUYECKH ) CMBICT IPOU3BOAHON. [IprMeHeHne mpon3BoaAHON 2
B Mpo(heCCHOHAIBHBIX 3a/1auax | JAJIs ONpeAETIeHUs CKOPOCTH MPoLecca, 3alaHHOr0 (OpMyIoi Ui rpagukomM
Tema 6.6. Conep:xanue y4eGHOro MaTepuaJia 2
[Ipumenenre IpoU3BOAHON Boszpacranue u yobiBaHue QyHKIIMH, COOTBETCTBHE BO3pACTaHUs U YObIBaHUS 2
K MCCIIEJIOBaHUIO (DYHKIMH (yHKLUU 3HAKY IIPOM3BOIHOM.
Ha MOHOTOHHOCTH H
IIpakTHyecKue 3aHATHA: 2
IKCTPEMYMBI
[Mpaktuyeckas padora Ne 35. [IpumeHeHre MPOU3BOIHOMN K UCCIIETOBAHHIO 2
(GyHKIMI HA MOHOTOHHOCTH M 9KCTPEMYMBI
Tema 6.7. Conep:xxanue y4eGHOro MaTrepuasia 2
Uccnenosanue pynkumii ANropuT™ uccienoBaHus (YHKIMNA U TOCTPOEHUS ee rpaduka ¢ MOMOIIbI0 2
U TIOCTPOEHUE IrpaHKOB pou3BOIHON. MlcTOopHs pa3BUTHA MaTeMaTHYECKOTO aHAIH3a
IIpakTH4yeckue 3aHATHS: 2
[TpakTiaeckas padota Ne 36. [Tocrpoenne rpadikoB MHOTOUICHOB C 2
UCTIOJIF30BaHUEM alliapaTa MaTeMaTHYECKOTO aHaIH3a
Tema 6.8. Conep:xxanue y4eOHOro MarepuaJia -
Haunbonpmee n Hanmensinee | [pakTHueckue 3aHATHS: 2
3HaueHMs QyHKIMHU Ha OTpe3ke | [Ipaktuyeckas pabota Ne 37. HaxoxkaeHne HanOOBIIErO M HAUMEHBIIETO 2
3Ha4YeHUs1 QYHKIIMHU Ha OTpe3ke. [IpuMeHeHne mpor3BOTHON /ISl HAX 0K ICHHS
HAWTYYIlero peleHus B MPUKIaIHbIX 33aauax, A ONpeeseHHs] CKOPOCTH
npoiiecca, 3aJaHHOTo (hopmMyoii wiu rpadukom
Tema 6.9. IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE CO/Iep:KaHue (coAepKaHHe 6
HaxoxxaeHne onTuManbHOTO MPUKJIATHOTO MOTYJIsA)
pe3ysbTarta ¢ MOMOIIBIO 1. [puxagHple 3a/1a91, B TOM YHACIIE COMUATBHO-)KOHOMUYECKOTO U (PHU3HYECKOTO 2
IIPOM3BOJIHOM B MPAKTHUECKUX | XapaKTepa, X PelIeHne CPEICTBAMHI MaTeMaTHIeCKOTO aHAIIN3a
3aaqax 2. HaxoxeHue onTuMalibHOTO Pe3ylIbTaTa ¢ IOMOIIIBIO TPOU3BOIHON B 2

MMPAKTUYCCKUX 3aJadax
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3. HaxoaeHue onTUManbHOTO pe3yibTaTa ¢ IOMOIIbIO IIPOU3BOHOM B 2
MPAKTUYECKHX 3a/1a4ax
Tema 6.10. Pemenne 3amau. | Cogepxxanmue yueOHOro Mmarepuasa -
[IpousBonnas ¢yukuu, | [IpakTuyeckue 3aHsATHS: 2
ec IPUMEHEHUe [Tpaktuyeckas padora Ne 38. luddepenunposanue pynkuunii. ccienoBanue 2
GbyHKIM ¢ moMolIbI0 Tpou3BogHON. Hanbonbiiee 1 HanMeHblIee 3HaUeHUs
byHKIIUH
Pa3nes 7. MHOTOrpaHHUKH H 46
TeJla BpallleHUs!
Tewma 7.1. Conep:xxanue y4eGHOro MaTrepuasia 2
MHororpaHHUKH [ToHsITHE MHOTOTpaHHHKA, OCHOBHBIE 2JIEMEHTH MHOTOTPAHHUKA, BBITYKJIBIE U 2
HEBBITYKJIbIE MHOTOTPAaHHHUKH; pa3BEPTKA MHOTOTPAaHHUKA
Tema 7.2. Conep:xxanue y4eGHOro Marepuasia 2
[Tpuzma. IIpsimast | TIpu3sma: N-yrospHas Mpu3Ma; TPaHu U OCHOBAHUS IIPH3MBIL; IPSIMast ¥ HAKJIOHHAS 2
U NpaBUJIbHAS IPU3MBI pU3Mbl; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTH MPU3MBI. DIIEMEHTHI IPU3MBI.
IIpaBunpHas nmpusma
Tema 7.3. Copepxanue y4eO0HOro MaTepuaJia 2
[Tapannenenunen, kyo [Tapannenenunen, NpsMOYTroJibHBIN Mapajienenunesa u ero ceoicrna. Kyo. 2
Ceuenue ky0a, mapajienenurneia
Tewma 7.4. Conep:xxanue y4eGHOro MaTrepuasia 2 OK-01, OK-02, OK-03,
[Mupamuna. IpaBuneHas | [Tupamupaa: N-yroypHas MUpaMKa, TPAaHA U OCHOBAHHE MTUPAMUJIbL; OOKOBAs 2 OK-04, OK-05, OK-06,
nupamMua. VYceueHHas | rmoyiHas MOBEPXHOCTb MMPaMU/Ibl; IPABUIIbHAS U yCeUEHHAsI TUpaMHia. DIEMEHTBI OK-07
nupamua nupamMubsl. Beraucienune 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUaroHalu, yribl K 1.4,2.4
Tewma 7.5. Conep:xxanue y4eOHOro MaTepuasia 2
BoxoBast u nosiHas | ITnomaab 60KOBON MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMON IPU3MBI, 2
MOBEPXHOCTh NPU3MBI, | TUIOIIAb OCHOBAHHI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsIMOil pu3Msbl. [Tnomans
TPaMHUTBI OOKOBOI TOBEPXHOCTH M MTOBEPXHOCTH MPABUIIBHOW MTUPAMUJIBI, TEOPEMa O
TUTOIAAM OOKOBOW TTOBEPXHOCTH YCCUEHHOMN MUPAMUJIBI
Tema 7.6. Conep:xxanue y4eOHOro Marepuasia 2
JIBrkeHHe B IIPOCTPAHCTBE. | J[BMiKeHHE B pocTpaHcTBe. CHMMETPHSI B IPOCTPAHCTBE: CHMMETPUS 2
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEJBHO TOYKH, TPSIMOM, TNTOCKOCTH. DJIIEMEHTH CHMMETPUH B TIMPAMHJIAX,
napaJulelenuneaax
Tema 7.7. Conep:xxanue y4eOHOro Marepuasia 2
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[IpaBuiibHBIE MHOTOTPAHHUKH,
UX CBOMCTBa

[TonsiTHE TPaBUIBHOTO MHOTOI'PAaHHMKA; TPaBUJIbHAS IPU3Ma U MTPABUJIbHAS
MUPaMUJIA; PAaBUIIbHAS TPEYTOIbHAS TMPAMHK/IA ¥ TPABIIIBHEIA TETPadAp; KyO.
ITpencraBieHue o MpaBUIIbHBIX MHOTOIPAHHUKAX: OKTAdp, 10AEKAAP U UKOCAIP.

I[BI/I}KCHI/IC B ITPOCTPAHCTBE. OneMeHTHI CUMMCTPHUHU B ITPABUIIBHBIX
MHOT'OI'paHHHUKaX

Tema 7.8. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJepsKaHMe (CoepKaHue 4
CummeTpus B ipodeccu. MPHUKJIATHOT0 MOTYJIA)
Ceuenust MHOTOIPaHHUKOB 1. CummeTpus B mpupo/ie, apXUTEKType, TEXHUKE, B OBITY, B Ipodeccuu. 2
B IPO(eCCUOHANIBHBIX 3a/1auax | Mcrnosib30BaHUE ABUKECHHUI B TPOCTPAHCTBE MPH PEIICHUU MPOPECCUOHATBHBIX
3aga4. CedeHus MPU3MBbI U IUPAMUIBL.
2. [TocTpoeHue ceueHuil MHOTOrpaHHUKOB, UCIIOJIb3YSI METO]] CIIEIOB. 2
IIpakTHyecKue 3aHATHA: 2
[Tpaktuyeckas padora Ne 39. BbinosHEeHHE BBIHOCHBIX MJIOCKHUX YepTexXen U3 2
PUCYHKOB MPOCTBIX 00beMHBIX GUTyp (BUI CBEPXY, COOKY, CHU3Y)
Tema 7.9. Conep:xxanue y4eGHOro MaTrepuasia 2
Hunuaap, ero cocrapisomue. | [uiuHapryueckas MoBepXHOCTh, 00pa3yIoOIINe MITHHIPUICCKON TOBEPXHOCTH, OCh 2
Ceuenue nuMHIpa HUWIMHIpUYECKOi moBepXHOCTH. L{unuHap: ocHoBaHUS 1 OOKOBasi MTOBEPXHOCTb,
oOpa3yro1as U ocb; IJI01aAb OOKOBOM 1 NOJHON oBepxHOCTU. M300paxenue
IWIMHPA Ha MI0cKocTU. Pa3BépTka nmnunapa. CedeHus HUIMHAPa (TTIOCKOCTbIO,
napajuIeJIbHOM WM MEePHEeHIUKYIISIPHON OCH IWIIMHAPA)
Tewma 7.10. Conep:xxanue y4eGHOro MaTrepuasia 2
Konyc, ero cocrasnsromue. | Konnueckas moBepXHOCTh, 00pa3yroIIHe KOHUYECKON MOBEPXHOCTH, OCh U 2
CeueHue koHyca BEpIIMHA KOHUYECKO! MOBepXHOCTH. KoHyc: ocHOBaHuUE U BeplIMHA, 00pa3yrouas u
0Cb; TUIOIIAh OOKOBOH M TIOJHOM MMOBEPXHOCTH
IIpakT4yeckue 3aHATHA: 2
[TpakTiaeckas padota Ne 40. KoHyc, ero cocraBisronue. 2
Tema 7.11. Conep:xanue y4eOHOro Marepuasia 2
Veeuennnlii konyc. Ceuenune | Vced€HHBIN KOHYC: 00pa3yroIie U BHICOTa; OCHOBAHHS M OOKOBast TOBEPXHOCTb. 2
YCEYEHHOTO KOHYCa N300pakeHne KoHyca Ha TuIockocTH. Pa3BépTka koHnyca. CeueHust KOHyca
(MI0CKOCTHIO, MApaNJIeIbHOW OCHOBAHHUIO, M INIOCKOCTBIO, IPOXOAIIEH yepes
BEPIINHY)
Tewma 7.12. Conep:xxanue y4eOHOro Marepuasia 2
Hlap u cepa, ux ceuenus Cdepa u map: neHTp, paanyc, InamMeTp; IJIoNa s MOBEPXHOCTH cepbl. BzanmHoe 2
pacrionioskeHue cepbl U INIOCKOCTH; KacaTellbHas MII0CKOCTh K cepe.
W3ob6pakenue cepsl, mapa Ha minockoctu. CedyeHus mapa
Tema 7.13. Coaep:xanue y4eOHOro MmarepuaJia 2
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[Tonsitue 06 oOBeMe Tena. [Tonsarue 06 00pEMe. OcHOBHBIE CBOMCTBAa 00BbEMOB Tesl. O0BEM THUpaMHUTIbI, 2
OO0beMbl MHOTOTPAHHHKOB U MpU3MBI HWIMHJPaA, KoHyca. O0BEM 1mapa u miomaas chepsl
TEJ BpalleHUs IIpakTHYyecKue 3aHATHA: 2
ITpakTtrueckas padora Ne 41. O6GbeMbI MHOTOTPAHHUKOB U TEJ BPAIICHHS 2
Tema 7.14. Copaepxxanue yueOHOro MaTepuaJia 2
OO6beMbl 1 IIOIAIM [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TIOMIAISIMH TOBEPXHOCTEH 2
HOBerHOCTeﬁ HO,I[O6HI>IX TCII u OG'béMaMI/I HO,[[O6HBIX Tell
Tewma 7.15. Conep:xanue y4eOHOro MaTepuaJia 2
KomOunarmu MHororpaHHuK, OMMCaHHbIN 0Kk0s10 cdepbl. Chepa, BOUCaHHAS B MHOTOTPAaHHUK 2
MHOTOT'PaHHHUKOB H TEJ WM B TEJIO BpalieHusl. MHOTOrpaHHUK, BOMCAHHBIN B TE€JIO BPAILLICHUS
BpaLICHHUS IIpakTuyeckue 3aHATHS: 2
[Ipaktudeckas padora Ne 42. KoMOMHAIMU MHOTOTPAaHHUKOB U TEJ BPAILICHUS 2
Tema 7.16. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJlepKaHMe (CoepKaHue 2
KoMOunHnanuy reoMeTpu4ecKix | MpUKJIATHOT0 MOXYJIsA)
TEJI Ha TIPAKTHKE Hcnonp30Banne KOMOMHAIMI MHOTOTPaHHUKOB U TEJI BPALICHHUS Ha MIPAKTHUKE 2
IIpakTHyecKue 3aHATHA: 2
[TpakTrueckas padbota Ne 43. Micnionp3oBaHne KOMOWHAIIMN MHOTOTPAHHUKOB U TEJ 2
BpallleHUs Ha MIPAKTHUKE
Tewma 7.17. Pemenue 3a1au. Conep:xxanue y4eOHOro MarepuaJia -
MHoOrorpaHHMKH U Tea IMpakTHyecKue 3aHATHA: 2
BpAILCHHS [Tpaktuyeckas padora Ne 44. BrruncieHnue BeTUYUH (JUIMHA, YOI, 00BEM, 2
IUIOIAb TOBEPXHOCTH ) TEOMETPUUYECKUX (PUTYD, UCTIONB3Ys U3YyUEHHbIE (JOPMYIIbI
Y METOJIBI
Paznen 8. IlepBooOpa3nas 14
(yHKIMH, ee IPHMEHEHNe OK-01, OK-02, OK-03,
Tema 8.1. Coaep:kaHue y4eOHOro MaTepuaia 4 OK-04, (())If{%f; OK-06,
[TepBooOpasnas GyHKIIH 1. TlepBooOpa3zHasi. 2 [IK 1 424
2. Tabnura nepBooOpa3HbIX 2
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Tema 8.2. ITnomans Conep:xxanue yueOHOro MmaTepuaJia 4
KPHUBOJIMHEWHOW TPANIELUH. 1. UnTerpan, ero reoMmeTpruuecKuii 1 PU3HMIECKUil CMBICIL. 2
ﬁ;g (15\; };I]jaHHOTOHa ; 2. Beiuucnenue unterpaina no ¢popmyne Herotona-JlelioHuia 2
Tema 8.3. IIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IePKaAHUE (COepKAHUE PUKJIIATHOTO 4
OrnpesiesieHHbIN UHTETpal MOJTYJIsl)
B IIpo(eCcCHOHATBHOMN 1. Pemienue 3a1a4 Ha IPUMEHEHUE HHTETPaA AJIsl BBIYMCICHUS (PU3UUECKIX 2
JeSITeIbHOCTH U JKU3HU BEJIMYMH U IUI0LIa1eit
2. OnpeneneHHbIH HHTETPall B PO(PECCUOHATBLHON AEATEIbHOCTH U )KU3HU 2
Tema 8.4. Conep:xanue y4eOHOro MaTepuaJia -
Pemenue 3anay IIpakTH4yecKkue 3aHATHA: 2
Ha HaxOXKJICHHUC [TpakTrueckas padota Ne 45. IlepBooOpa3Has U HHTErpa 2
nepBOOOpa3HO
U €€ IPUMCHEHHE
Pa3nen 9. Teopusn 30
BEPOSITHOCTEH M CTATHCTHKA
Tema 9.1. Copepxanue y4eOHOro MaTepuaJia 2
[IpencraBienue JaHHBIX [IpencraBieHre qaHHBIX C TOMOIIBIO Tabui U quarpamm. CpenHee 2
U OmMcaTellbHas CTaTUCTHKA apudMeTHuecKoe, MeMaHa, Hauboblee M HauMEHbIIIee 3HAUSHHs], pa3Max,
JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPAKAHUE (COLCPKAHUE 2
CocraBienune TabuIl NPUKJIATHOTO MOAYJISA)
U IarpaMM Ha MPaKTHKe [TepBuunas 06paboTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHue. 2
HaxoxneHne cpeHIX XapakTEepUCTUK, HAOII0JaeMbIX TaHHBIX.
IIpakT4yeckue 3aHATHA: 2
[Tpaktudeckas padora Ne 46. [IpumeHEeHNE CTATHCTUIECKUX METOJIOB ISl PEIICHHS 2
npodeccuoHaIbHBIX 3aa4
Tema 9.3. Conep:xxanue y4eOHOro Marepuasia 4
Onepanyu HaJl COOBITHAMH, 1. Cny4aiiHbie SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiiHbIe COOBITHS. DJIeMEHTapHbBIE 2

HaJl BEPOSITHOCTSIMHU.
VYcnoBHas BEpOATHOCTH

coObITHs (MCX0bI). BeposTHOCTH CitydaitHOTO COOBITHS. BAM30CTh 4acTOTHI 1
BEPOATHOCTH COOBITHIA. CITy4aifHbIE OTIBITHI C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU
coObITHsAMH. BeposTHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITHSIMHU.
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2. Oneparuu HaJK COOBITHSIMU: TIEpECEUCHHE, 00beTMHEHNUE, TPOTUBOIIOIOXKHBIC
coObITus. [lnarpammsl Ditnepa. @opmyria ClI0KEHUS BEpOATHOCTEH. Y clIoBHAs
BEPOSATHOCTh. Y MHOXKEHHE BEPOSTHOCTEH. J[epeBo CllydaifHOro SKCIepruMEHTa.
®dopmya MoaHoM BepossTHOCTH. He3aBucruMble COOBITHS

Tema 9.4.
Dj1eMeHThl KOMOMHATOPUKH

Conep:xanue y4eOHOro MaTrepuasia

1. Kom6unaTopHoe npasuiio ymHokeHus. IlepectanoBku u pakropuai. Yucno
coueranuii. TpeyronpHuk [lTackais.

2. ®opmyna 6buaoma HeroToHa

Tewma 9.5.
BepostHocTh
B MMpodheCCHOHATBHBIX 3a/1a4ax

IIpodeccnonaIbHO OPUEHTUPOBAHHOE COIEPKAHUE (COAEepPKAHUE
NMPHUKJIATHOTO0 MOYJISA)

Brruucnenue BCpOHTHOCTeI;'I C UCIIOJIb30BaHHUCM (I)OpMy.]'I KOM6I/IHaTOpI/IKI/I. OI_ICHKa
BCPOATHOCTH COOBITHS B Hpoq)eCCHOHaHLHOﬁ ACATCIIBHOCTH.

HpaKaneCRue 3aHATHA:

[TpakTuueckas padota Ne 47. Pemienue npodeccHoHaIbHBIX 3a/1a4 Ha BEPOSTHOCTD
COOBITHSI

Tema 9.6.
Cepun nocieoBaTeIbHbIX
UCHBITAHUN

Conep:xanue y4eOHOro MarepuaJia

BunapHblii ciryyaiiHbIi ONBIT (MCIIBITaHUE), yerex U Heyaaya. HesaBucumblie
ucnelitanus. Ceprs HE3aBUCUMBIX MCIIBITAaHUM 10 epBoro ycnexa. Cepust
HE3aBHCHUMBIX UCIIBITaHU bepHysum

Tema 9.7.

Crny4daiiHble BEJIMYUHBI

U pacIpeieieHusl.
MaremMarnueckoe 0KuaaHNE
CIIy4ailHON BEJTMYMHBI

Conep:xxanue y4eOHOro MaTepuasia

Cny4aifHas BennunHa. Pactipenenenue BepossTHOCTE!. Jmarpamma pacrpeieeHus.

HpI/IMepLI pacnpeﬂeneHI/Iﬁ, B TOM YHUCJIC, TCOMCTPHUICCKOC U OMHOMHMAIIBHOE.
YwucaoBwie XaApPaKTCPUCTHUKU C.]'Iy‘IElﬁHBIX BCIIMYHH: MAaTEMATHUYCCKOC OKHUJaHNUCEC,
AUCTICPCHUA U CTAaHAAPTHOC OTKIIOHCHUC. HpI/IMepLI MPUMCHCHUSA MAaTECMATUUYCCKOT'O
OXXHJAaHUus, B TOM YUCJIC B 3aJja4ax U3 HOBCGI[HGBHOﬁ KU3HU.

HpaKanecm[e 3aAaHATHA:

[TpakTuyeckas padota Ne 48. MatemaTnueckoe oKuganue OMHAPHOHN CIydaiHOM
BEJIMYUHBL. MaTeMaTH4ecKoe 0KUIAHNE CYMMBI CITy4alHbIX BEJINYHUH.
MareMaTHuecKoe 0XKHIaHUE U TUCTIEPCHS T€OMETPUUYECKOT0 M OMHOMHAILHOTO
pacnpeneseHuil
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Tema 9.8. Conep:xanue yueOHOro MmaTepuaJia 4
3aKOH OOJIBIIUX YHCEI 1. 3akoH OOJBIIMX YKCEI U €ro POJIb B HAyKe, MPUpojIe U od1ecTBe. BeIOOpoUuHbIif 2
HenpepriBHbIE CiyyaliHbIe MeToJ ucciaeaoBanuil. [[pumepsl HENpephIBHBIX CIy4alHbIX BEIUYUH. OYHKIHS
BEJIMYMHBI (pacipeieeHUs). IUIOTHOCTHU PACIIPEAETICHUS.
HopmaieHoe pacnipenenenue 2. PaBHOMepHOE pacmpezeneHue u ero cBoiicta. [ToHsATHE 0 HOpMATBHOM 2
pacripeielieHun
Tema 9.9. Pemenue 3amau Conep:kanue yueOHOro MaTepuaJia -
KOMOWHATOPUKH, CTATUCTUKN | [IpakTHYecKHe 3aHATHS: 2
¥ TEOPUH BEPOATHOCTEN [Ipaktuueckas padora Ne 49. DnemenTsl kKoMOUHAaTOpHKU. COOBITHE, BEPOITHOCTH 2
coObITus. Cro’keHue U YMHOXKEHHE BEPOSTHOCTEH
IIpodeccnonabHO OPUEHTHPOBAHHOE COAEPKAHNE 46
BapuaTuBHBII NPUKIATHON MOY/Ib
Pa3pnen 10. 46
MaremaTu4eckui
NPAKTUKYM
Tema 10.1. Copepxanue y4eO0HOro MaTepuaJia 8 OK-01, OK-02, OK-03,
MaTtpH1ibl ¥ OIPEAETUTENN 1. CnocoOb! penieHns CUCTeM JUHEHHBIX ypaBHeHUN. [[puMenenne matpul B 2 OK-04, OK-05, OK-06,
nH(pOpMaTHKE OK-07
2. llonsarus: matpumna 2x2 u 3x3, onpeaenuTesab MaTPUILIbL. 2 [IK14,24
3. Meron 'aycca pemieHus: CUCTeM JTMHEHHBIX YpaBHEHUI. 2
4. PerieHre MpUKIIAIHBIX 3a/1a4. 2
IIpakTH4eckue 3aHATHA: 2
[TpakTrueckas padora Ne 50. MaTpuiibl ¥ onpeaeaIuTenu 2
Tema 10.2. Conep:xxanue y4eOHOro MaTepuasia 6
D1eMeHTHI BekTOpHOU | 1. KommiaHapHbIe BEKTOPBI. 2
anreOpbl 2. PaznoxxeHune BeKTOpa 1Mo TpeM HEKOMILIAHAPHBIM BEKTOPaM. 2
3. YpaBHEHHUE TUIOCKOCTH. [ 'eOMEeTpUYeCcKuil CMBICI OTpeAeTUTENs 2X2. 2
IIpakTHyeckue 3aHATHS: 2
[Tpaktuyeckas pabora Ne 51. Pemenre npukiaaHbIx 3a1a4 2
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Tema 10.3. Conep:xanue yueOHOro MmaTepuaJia 4
KomruiekcHele unca 1. ITonsiTue komiekcHoro yucna. Conps>keHHbIe KOMIUIEKCHBIE YUCIIa, MOJIYJb U 2
apryMeHT KOMIUIEKCHOTO YHCIIa.
2. ®opma 3anucu KOMIUIEKCHOTO 4Kcia (reoMeTpuuecKas, TPUrOHOMEeTpUiecKas, 2
anreOpanyeckasi).
IIpakTHyeckue 3aHATHS: 4
[TpakTrueckas padora Ne 52. KoMriekcHbIe Yncia 2
[Tpaktuyeckas padora Ne 53. Apudmernyeckre 1eWCTBUS ¢ KOMIUIEKCHBIMH 2
YHCIIAMH
Tema 10.4. Coaep:xanue y4eOHOro MmarepuaJia 4
I'padmr 1. TToustue rpada. Csi3HbIM rpad, 1epeBo, MUKI rpad Ha MIIOCKOCTH. 2
2. Pemenue npukiiagHbIX 3a71ad. 2
IIpakTHyeckue 3aHATHS: 2
[TpakTaeckas padorta Ne 54. [Ipumenenue rpada B uHpopmMaTuke 2
Tema 10.5. Copeprxanue y4eO0HOro MaTepuaJia 4
3azauy MaTeMaTHYECKOM 1. Bapuanuonssiii ps. [Tonuron 4acToT u rucrorpaMma. 2
CTaTHUCTUKU 2. CTaTUCTHYECKUE XapaKTEPUCTHUKH Psiia HAOII0JaeMbIX JTaHHBIX 2
IIpakTHyecKue 3aHATHA: 2
[TpakTunyeckas padora Ne 55. 3agaun MaTeMaTu4eCcKOl CTaTUCTHKH 2
Tewma 10.6. Conep:xxanue y4eOHOro MaTepuasia 4
Jlormueckue onepanun 1. Jlornueckue onepanum. 2
C MHOXXECTBaMH 2. [Ipumenenue quarpamm Ditniepa—BeHHa 1515 pelieHue TeopeTHKo- 2
MHOECTBEHHBIX 3314 MPo(hecCHOHAIBHOM HAIIPaBIEHHOCTH, 33124 HH()OPMATUKH
U JIpYTUX Y4eOHBIX JUCHUIUIMH U JUIS ONMCAHMS peabHBIX MPOLIECCOB U SBICHUN
IIpakTH4yeckue 3aHATHA: 2
[TpakTiaeckas padota Ne 56. Jloruveckue onepanyuy ¢ MHOKECTBAMHU 2
Tema 10.7. Conep:xxanue y4eOHOro Marepuasia -
Pewenue 3anau IIpakTHyeckue 3aHATHSA: 2
MaTEeMaTUYeCKOro npakTukyma | [Ipaktudeckas padota Ne 57. [IpuMeHeHHE U3YICHHBIX MaTeMaTHYECKUX (PAaKTOB K 2
pEIIEeHUIO 3a]1a4 U3 Pa3IMYHBIX 00acTell HAyKU U peaabHOU KU3HU
Bcero: 312
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YcaoBuss peaqu3anuud  padodeid mporpamMmbl  001Ie00pa3oBaTeILHOM

JUCIUTITHHBI

TpeGoBanusi K MUHIMAJIbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYeHU 0

Peanuzamus paboueil mporpaMMbl AUCHUILIMHBI TPEOyeT HaIUuus y4eOHOTO

KaOMHETa MaTEeMaTHKH.

~No ok, WwWwhN Bk

N

O6opynoBanue y4eOHOr0 KaOnHeTa:

. IOCaI0YHBIE MECTa MO KOJUYECTBY OOYyYarOIIUXCS;
. paboyee MecTO MpenofaBaTelis;

. KOMIUIEKT y4eOHO-HarJIsAHbIX OCOOUH;

. KOMIIJIEKT 3JIEKTPOHHBIX BHJIEOMATEPUAIOB;

. 3aJ1aHUS JUIsl KOHTPOJIBHBIX padoT;

. Ipo¢e€CCHOHAIILHO OPUEHTUPOBAHHBIE 33 IaHMS;

. MaTepHuaJIbl IK3aMEHa.

TexHuueckue cpcacCTBa O6y‘IeHH5[2

. IEPCOHAIIbHBIN KOMITBIOTEP C JUUEH3HUOHHBIM MPOrPaMMHBIM 00€CIIEUEHHEM;
. IPOEKTOP C IKPAHOM.

NudpopmanuonHoe odecnevyenne 00y4eHust

. Mopnkosuu A.I'. Anrebpa u Hauana MareMaTudeckoro aHanusza. Y4yeonuk. Y. 1. 10-

11. M.: Muaemo3uHa, 2024, rp.

. AranacsH JI.C. I'eometpust 10-11 kmaccel. — M.: IIpocsemenne, 2024, Tp.
. Uudopmatuka n matematuka: yueOHuK 1 npaktukyM s CI10 / A. M. Tlonos, B.

H. Cornukog, E. U. Haraesa, M. A. 3aiiueB; nmox pea. A. M. [loroBa. — 4-¢ u3n.,

nep. u gon. — M.: M3marensctBo IOpaiit, 2023. — 484 c. — (Cepus:
[Tpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534- 08207-4. — Pexum
JIOCTYyTIA: www.biblio-online.ru/book/AE3A8626- 75B9-430C-80A8-
A625AB3A1F6GA.

. baBpun, U. 1. Marematuka: yaeOHuk u npaktukyM ais CI1O / U. U. baspun. — 2-
e u3l., nep. u gon. — M.: U3narensctBo FOpaiit, 2023. — 616 c. — (Cepusi:
[IpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534- 04101-9. — Pexum
JOCTYTIA: www.biblio-online.ru/book/E70A2C44-5195- A67E-B71E-

/7DOEEB49640.
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HNuTepHeT-pecypcesl

I"azera «Matematuka» 3gaTensckoro qoma «llepBoe ceHTIOps»
http://mat.1september.ru

Marematuka B OTkpbeiToM KoJutemkehttp://www.mathematics.ru

Allmath.ru — Bcsa maTematrka B ogaHOM Mectehttp://www.allmath.ru
Exponenta.ru: o6pazoBaTenbHbII MaTeMaTUYECKUN CalT
http://www.exponenta.ru

Bcs snemenTapras Matematuka: CpeqHss MaTeMaTHIeCKass MHTEPHET-IITKOJIa
http://www.bymath.net

['eomerpuueckuit mopranhttp://www.neive.by.ru

3amauu Mo reoMeTpun: HHPOPMAITMOHHO-TIONCKOBAs CHCTEMA
http://zadachi.mccme.ru

3a1auyHuK JJ1 TOATOTOBKY K OJIMMITHAIaM 110 MaTeMaTHKE
http://tasks.ceemat.ru

Marematuka On-line: cripaBounast HH(GOpPMAIUS B TIOMOIIb CTYACHTY
http://www.mathem.h1.ru

MaremMaTika B TOMOIIb IITKOJLHUKY M CTYJCHTY (T€CThI 0 MaTeMaTHke online)
http://www.mathtest.ru

Mertopuka mpernogaBanus MmareMatukuhttp://methmath.chat.ru

CaiiT anemeHTapHoi MareMatuku JImutpus ['ymuaahttp://www.mathnet.spb.ru
HNHTepHeT - moaaepKKa yauTene MaTeMAaTHKA. 31€Ch MOXKHO HAUTH
AIIEKTPOHHBIE KHUTH, BUJICOICKIINHN, PA3IMYHBIC 10 YPOBHIO U TEMATUKE
3aJ1au, UICTOPUH U3 )KU3HW MaTEMAaTUKOB. Y YUTENSI HAMTYT MaTePHUAITbI 71
YPOKOB, O(hUIIHATIbHBIE TOKYMEHTHI MUHHUCTEPCTBA 00pa30BaHUs U HAYKH,
HeoOxouMbIe BpaboTe. WWw.math.ru

www.fcior.edu.ru (MadopManoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIBHBIE
MaTepuarbl).

www.school-collection.edu.ru
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- KOHTpOJIb 1 OlIeHKA Pe3yJIbTATOB 0CBOEHMSI 0011e00pPa30BaTeIbHOM

JUCIUTLTHHBI
Tum
OILICHOYHBIX
Oomras/mpodeccuonanbHas Pasnen/Tema MeponpHATHil
KOMITCTCHITHS
OK 01. Beibupats criocoOsbl Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanwue
peIIeHUS 3a1a4 Temer 2.1 - 2.12, 2.1311-o0/c, 2.14. Y CTHBIN ormpoc
npodeCCHOHATEHON Tewmsr 3.1 - 3.4, 3.5I1-0/c, 3.6. [IpencraBnenue
nesTeIbHOCTH puMeHuTensHo |(Tembr 4.1, 4.2, 4.311-o/c, 4.4. pE3YIIBTaTOB
K Pa3JIMYHBIM KOHTEKCTaM Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. MIPAKTHYECKHUX
Temnr 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
6.9 I1-o/c, 6.10. Brinonnenue
Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 [I- |[3amanwuii
o/c, 1.17. IPOMEKYTOUHOM
Temnr 8.1, 8.2, 8.3I1-o/c, 8.4. arTecTanuu
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.511-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 02. Ucnoas3oBaTh Tema 1.1, 1.2, 1.3, 1.4 II-0/c, 1.5, 1.6 TectupoBanue
COBPEMEHHBIC CPE/ICTBA Temur 2.1 - 2.12, 2.1311-o0/c, 2.14. Y CTHBIH oImpoc
[IOVICKa, aHaIH3a Temer 3.1 - 3.4, 3.5I1-o/c, 3.6. [IpencraBnenue
1 UHTEPIIPETALINN Temni 4.1, 4.2, 4.311-o/c, 4.4. pe3yJIbTaToB
uH(pOpMaIuy, Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. IPAaKTUYECKUX
1 HH()OpPMAIIMOHHBIE Tems1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, paboT
TEXHOJOTHH 6.9 IT-o/c, 6.10. Brimonnenue
TUTSL BBIOTHEHHUS 33124 Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 TI- [3amanwuii
npodeccoHaIbHOM o/c, 7.17. IIPOMEKYTOUYHOM
IeATEIEHOCTH Temnr 8.1, 8.2, 8.311-o/c, 8.4. arTecTanun
Temser 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5II-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 03. [TnanupoBatb Tema 1.1, 1.2, 1.3, 1.4 I1-o/c, 1.5, 1.6. TectupoBanue
U peann3oBbIBaTh coocTBeHHOoe |Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. Y cTHBIN onpoc
poeCCHOHATTLHOE Tewmsr 3.1 - 3.4, 3.5IT-0/c, 3.6. [IpencraBienue
1 JINYHOCTHOE Pa3BUTHE, Temb1 4.1, 4.2, 4.311-0/c, 4.4. pE3yJIBTaTOB
MpEeANPUHUMATEIIbCKYIO Tewmsr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. MPAKTHYECKUX
EeATENLHOCTD Temel 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
B mpoeccuonanbHoi chepe, 6.9 I1-o/c, 6.10. BrimonHeHne
KCIIOIb30BaTh 3HAHUSA Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 II- [3amanwuii
o MpaBoBOM U ¢uHaHCOBOM  |o/c, 7.17. [IPOMEXYTOYHON
rPAMOTHOCTH B PA3IUYHBIX Temnr 8.1, 8.2, 8.311-o/c, 8.4. aTTecTaluu

PKU3HCHHBIX CUTYyallUsIX

Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.

P10 IT-o/c
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OK 04. Db dexTruBHO Tema 1.1, 1.2, 1.3, 1.4 IT-0/c, 1.5, 1.6. TectupoBanue
B3aMMOJIEIICTBOBATh Temer 2.1 - 2.12, 2.13I1-0/c, 2.14. Y CTHBIN ormpoc
U paboTaTh B KOJUICKTHBE Temsr 3.1 - 3.4, 3.5IT-0/c, 3.6. [IpencraBienue
1 KOMaHIIE Temn1 4.1, 4.2, 4.311-o/c, 4.4. pE3YIIBTaTOB
Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MPAKTUYECKUX
Temer 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
6.9 I1-o/c, 6.10. Brinonnenue
Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 II- [3amanwuii
o/c, 71.17. MIPOMEKYTOYHOMN
Temnr 8.1, 8.2, 8.3I1-o/c, 8.4. aTTecTanuu
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5I-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 05. OcymectBasats yctHyto (Tema 1.1, 1.2, 1.3, 1.4 I1-o/c, 1.5, 1.6. TectupoBanwue
U TICbMEHHYIO Temer 2.1 - 2.12, 2.1311-0/c, 2.14. Y CTHBIH oImpoc
KOMMYHHUKAIHIO Temsr 3.1 - 3.4, 3.5I1-o/c, 3.6. [Ipencrasienue
Ha rOCYJAapCTBEHHOM SI3bIKE Temn1 4.1, 4.2, 4.311-o/c, 4.4. pe3yJIbTaToB
Poccuiickoit denepanun Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MPAKTUYECKUX
C Y4eTOM 0COOEHHOCTEMH Temnl 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8, pabot
couuanpHOro U KyasTypHoro  [6.9 IT-o/c, 6.10. Brimonnenue
KOHTEKCTa Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 [I- |[3amanwmii
o/c, 1.17. IPOMEKYTOUHOM
Temnl 8.1, 8.2, 8.311-o/c, 8.4. arrecraluuu
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5II-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 06. ITposBasTh Tema 1.1, 1.2, 1.3, 1.4 I1-0/c, 1.5, 1.6. TectupoBanue
rpaxxaancko-narpuorndeckyro (Temsr 2.1 - 2.12, 2.1311-o/c, 2.14. Y cTHBIN onpoc
No3uLMIO0, leMoHcTpupoBath  [Temsl 3.1 - 3.4, 3.511-o0/c, 3.6. [IpencraBnenue
OCO3HAHHOE ITOBEJICHUE Temb1 4.1, 4.2, 4.311-0/c, 4.4. pE3yIbTAaTOB
Ha OCHOBE TPAJUIIMOHHBIX Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MPaKTUYECKHUX
POCCHIICKHUX AyXOBHO- Tewmsl 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pabot
HPaBCTBEHHBIX IICHHOCTEH, 6.9 IT-o/c, 6.10. Brimonnenue
B TOM YHCJIE C yYETOM Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 II- [3amanwmii
rapMOHU3aLNN o/c, 7.17. IIPOMEXKYTOYHON
MeEKHAIIMOHAIBEHBIX Temnr 8.1, 8.2, 8.311-o/c, 8.4. aTTecTaluu
U MEXPETUTHO3HBIX Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
OTHOIIEHHA, IPUMEHSTh 9.5I1-0/c, 9.6 - 9.9.
CTaH/apTHI P10 IT-o/c
AQHTHKOPPYIIIHOHHOTO
MOBEICHUS
OK 07. CoxeiicTBOBaTh Tema 1.1, 1.2, 1.3, 1.4 IT-0/c, 1.5, 1.6. TectupoBanue
COXPaHEHMIO OKpYKarolei Temsr 2.1 - 2.12, 2.1311-o0/c, 2.14. Y cTHBIN onpoc
cpensl, pecypcocoepexennto, |Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6. [IpencraBienue
MIPUMEHSATH 3HAHUS Tems1 4.1, 4.2, 4.311-0/c, 4.4. pE3yNbTaTOB
00 M3MEHEHUH KJIMMaTa, Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MPAKTUYECKHUX
TIPUHIUITBI OEPEKITNBOTO Temsr1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, paboT
npou3BoJICTBa, d3pdexktuBHo (6.9 I1-o/c, 6.10. Brimonnenue
IeliCTBOBATH Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 II- [3amanuii
B Upe3BBIYAMHBIX CUTyalusix  |o/c, 7.17. IIPOMEXKYTOYHON
Temnr 8.1, 8.2, 8.311-o/c, 8.4. arrecTranun

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.51IT-0/c, 9.6 - 9.9. P10 IT-o/c
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K 25. OcymecrBisats | Tema 1.4, TectupoBanue
paspaGoTky u oQopmienue | lema 2.13, Y cTHBII onpoc
adHCCKIX Tema 3.5, [IpencraBnenue
P ’ Tema 4.3, pPE3YIIBTaTOB
BBIMHCITUTCIILHBIX 1| Tema 5.5, HPaKTUYECKUX
MIPOEKTHBIX pabot ¢ | Tema 6.5, 6.9, pabot
HCIIONE30OBAHHEM cucrem | Tema 7.8, 7.16, Beinonnenne
aBTOMAaTU3UPOBAHHOI'O Tema 8.3, 3aJ1aHui
P Tema 9.2, 9.5, IPOMEKYTOYHOM
HPOCKTUPOBAHUAL. Tema 10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7 |arrecTamuu
K 4.2 [TpousBonuts | Tema 1.4, TectupoBanue
TexHonornueckue  pacuers | LeMa 2.13, YCTHBIH onpoc
Tema 3.5, [IpencraBnenue
HA  OCHOBE  HOPMAaTHBOB
Tema 4.3, PE3yJIbTaTOB
TEXHOJIOTUMECKNX PEXKHUMOB, | Tema 5.5, NPAKTHYECKHX
TPYIOBBIX M MarepualbHbIX | Tema 6.5, 6.9, pabot
saTpar Tema 7.8, 7.16, Beinonnenne
Tema 8.3, 3aIaHUN
Tema 9.2, 9.5, IPOMEKYTOUHOM
Tema 10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7 |aTTecTanuu
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