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Pabouass mporpamma ydueOHoM mucruminabl OJ1.07 «Matematukay cocrtaBiera s [ BIIOY
PX «HUepHOropCcKHil TOPHO-CTPOUTEIBHBI TEXHUKYM», PEAINU3YIOLIETO OCHOBHBIE
npodeccuoHalibHble  oOpaszoBatenbHble mporpamMmbl  CIIO Ha 6a3e ocHOBHOro 0OIIEro
00pa3oBaHUs C OJHOBPEMEHHBIM MOJyYEHUEM CPEIHETO 00IIero 00pa3o"BaHUs.

[Toryuenue cpegHero obmero odpa3oBaHUs B MpeesiaXx COOTBETCTBYIOIICH 00pa3oBaTEIbHON
pOrpaMMbI CPEIHETr0 MPO(HECCHOHATBHOTO 00pa30BaHMs OCYIIECTBISETCS B COOTBETCTBHU CO
CICAYIOIUMA HOPMATHUBHBIMH JOKYMCHTAMMU:

- @enepanbHbIM 3aKkoHOM Poccuiickoit @enepauuu ot 29 gexabpst 2012 r. Ne273-03 «O6
obpazoBanuu B Poccuiickoit @eneparuny (B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016) (nanee —
®denepalibHbII 3aKOH 00 00pa3oBaHuN);

- Ilpukazom MunucrepctBa obpazoBanus u Hayku P® ot 31 gekabps 2015 r. N1578 «O
BHECCHUHU M3MEHEHHI B (eiepaIbHbIi TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT CPEAHETO
oOmiero o0pa3oBaHUs, YTBEPXKACHHBINM MNpukazoM MUHHCTEpCTBA OOpa3oBaHHMs U HAyKH
Poccuiickoit ®eneparuum ot 17 mast 2012 . N 413»;

- IlpumepHoii ocHOBHOW 00pa30BaTEILHON MPOTrPaMMON CpeaHEro o0mero oOpa3oBaHUS.
//Onobpena pemieHueM (deaepaabHOro y4eOHO-METOJUYECKOr0 OOBEIUHEHHUs IO 00IeMy
o0pa3zoBanuto (mmpotoko ot 28 utons 2016 . Ne 2/16-3);

Pabouas mporpamma paspabotana ¢ yaeroM TpedoBanuii ®I'OC cpeanero obmiero
obpazoBanus, PI'OC cpeqnero npodeccruoHanbHOro 00pa3oBaHuUs U PO
po(ecCHOHATLHOTO 00pa30"BaHUS U C YIETOM yueOHoro iana OY

Pacemorpen na 3aceaannn MO ecrecrsenno- Yisepxaao
HAYYHOTO UHKIA M PCKOMCHIOBAH K 3aMecTHTeNh AMPCKTOPA
YTBCPAACHIIO no yueGuoii pabore
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1. O6mas xapakTepucTUKa NPUMePHOH padoueii mporpaMmMbl 001e00pa3oBaTeIbHOM
AucHUIINHBI « MaTemaTuka

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpogeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammbl CII1O:
O6meoOpa3oBarenpHas aucuuiuiiHa — «MaTtemaTukay  ABISIETCS  00s13aTE€BbHOM  4acThlO
0011e00pa30BaTeIPHOTO IHMKJIA 00pa3oBaTeNbHOM MporpaMMbl B cooTBercTBHM ¢ DPI'OC
09.01.03 OnepaTop nH(PpOPMALMOHHBIX CHCTEM H PecypcoB

1.2. lleau 1 nJIaHUpPyeMble Pe3yJibTAThl 0CBOCHUS IUCIUIJINHBI:

1.2.1. Heap AMCHUILIHHBI

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI  «MareMaTukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHUsl B cOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom npodeccronanibHoi HarpaBiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHMSI 001Ie00pa30BaTeIbHON JANCUMILUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne AUCUUIUTHA UMeeT rpu popmupoBanmnu u pazsutuu OK u I1K



IlnanupyemMblie pe3yabTaTbl 00y4eHUs
O0uue KoMneTeHUNH y

O01mue JAucnunimHapHbie
OK 01 Bei6upats criocoOsl - TOTOBHOCTB K TPYZAY, OCO3HaHHME LIEHHOCTH MAacCTEPCTBA,-BIAIETh METOAAMHU JOKA3aTEIbCTB, A ITOPUTMAaMU PEIICHUS
pelIeHns 3a1a4 Tpyaonooue; 3agad; yMeHue GopMyaupoBaTh ONpeAeIeHHs, aKCHOMBI U
podeccuoHaIbHON - TOTOBHOCTb K aKTUBHOMN JESATEIbHOCTHTEOPEMBL, IPUMEHATD UX, IPOBOJAUTH JOKA3aTEIbHbBIE
NeATEIbHOCTH IPUMEHHUTEIBHO TEXHOJIOTMYECKOM M COLMAJIbHOW  HAIIPABIECHHOCTH,|PACCYKICHHS B XO/I€ PEICHUs 3a/1a4;
K pa3JINYHbIM KOHTEKCTaM CIIOCOOHOCTh MHULIUAPOBATH, IIJIAHUPOBATH U- YMETb OIIEPUPOBATH IIOHATUSIMU: CTEIIEHb YHCIIA,
CaMOCTOATEIIBHO BBIIOJIHATH TAKYIO IESTEIBHOCTD; irorapu@m 4ucia; yMEHHE BBIIOJIHATH BBIUMCICHHUE
- HMHTEpeC K pa3nuyHbIM cdepam mnpodeccnoHanbHONBHAYCHHUI U TPE0Opa30BaHHs BEIPAKEHUH CO CTENICHIMHU U
NEATEILHOCTH, iorapumamu, npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU[BBIPAXKECHUH;
[103HABATECIIbHBIMU JIEHCTBUAMMU: - YMETb OIIEPUPOBATH IIOHATUAMU: PALIMOHAJIBHEIE,
a) 6a30BbIe JOrMUYECKUE IEHCTBUSA: VPPAaLMOHAIBLHBIC, [I0KA3aTEIbHBIE, CTEIIEHHBIE,

- CaMOCTOSITENIbHO (DOpMYNIHpOBaTh M aKTyalM3UpPOBAThiIOrapu(PMUUYECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U
Ipo0JIEMY, paCCMaTPUBATh €€ BCECTOPOHHE; HEPABEHCTBA, UX CUCTEMBI;

- yCTaHaBIUBaThb  CYIIECTBEHHbBIN  MPHU3HAK  WIH- YMETh ONEPUPOBATh MOHATUAMU: QYHKIHUS, HETIPEPbIBHAS
OCHOBaHUSl /s  CpaBHEHHUs, Kiaccuukanmuu  U{QyHKIUSA, TPOU3BOIHAS, IEPBOOOpA3HAsL, ONPEEeIEHHBIN

O606H_IGHI/I§I; MHTCI'paJI; YMETh HAXOAUTDh IIPOU3BOJHBIC 3JICMCHTAPHBIX
- ONIPCHACIIATh LEINU ACATCIBbHOCTH, 3a1aBaTb HapaMeTpLI(I)YHKHHﬁ, HCIOJIb3YA CIIPABOYHBIC MAaTCPHUAJIbI; UCCIICAOBATH
1 KPUTCPUU UX NOCTHIKCHUA, B l'IpOCTCfIIJ.IHX clrydadax (I)YHKI_II/II/I Ha MOHOTOHHOCTD,

- BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEUMS BHAXOAUTH HAMOOJBIINE U HAMMEHBIINE 3HAaUeHUS (PYHKIHI;
[pacCMaTpUBAEMBIX SIBJICHUSX; CTPOUTH rpa)IKi MHOTOUYIEHOB C HCIIOJIb30BaHUEM

- BHOCHTH KOPPEKTHBBI B JIESATEIIBHOCTh, OLICHUBATh@IIIapaTa MaTEMaTUYECKOTO aHAIN3a; IPUMEHATh
COOTBETCTBUE PE3YIbTATOB LEISAM, OLEHUBATH PHUCKUIPOU3BOAHYIO MPH PEIICHUH 3a]1a4 HA IBU)KCHHE; pelaTh
[TOCJIE/ICTBUI 1€ATEIIBHOCTH; [PaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha HAUOOJIbIINE U

- pasBUBATb KPEATHMBHOE MBIIIJIEHUE IIPpU PELICHUUHAUMEHbIINE 3HAYECHK, HA HAX0KICHHUE ITYTH, CKOPOCTU U
PKI3HEHHBIX po0JIeM [YCKOPEHHUS;

0) 6a30BbIE UCCIIEIOBATENBCKUE ICHCTBUS: - YMETh OIEPUPOBATH MOHATHIMHU: PallMOHATbHAs (PYHKLIN,
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[POCKTHOM  JCATEIbHOCTH, HABBIKAMH  pa3pelICHUs]
po0em;

- BBIABIIATh  NPUYUHHO-CICACTBCHHBIE  CBS3H |
AKTyallM3UpOBAaTh 3aJady, BBIIBHTaTh THUIOTE3Y €€

peHICHI/IH, HaXOIUThb apFYMCHTBI JIA  O0Kas3aTcJIbCTBA
CBOMX YTBEPKICHUM, 3a/1aBaTh IapaMeTpbl U KpPUTEpUU
[pEIICHUS;

- aHAJIM3MPOBAThH TOJYYCHHBIC B XOJIC PCUICHUS 3aJ1a4yM
PE3yIbTAaThl, KPUTHUECKU OLICHUBATh MX JOCTOBEPHOCTb,
[IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

= YMGTB HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJH)Hy'IO H
HpaKTquCKYIO O6J'IaCTI/I KHU3HEACATCIIbHOCTH,

- YMCTB I/IHTerI/IPOBaTI) 3HAHUA U3 paSHI)IX Hpe}]MeTHI)IX
00J1aCcTEH;

- BBIIBUTaTh HOBBIE HUJEH, MpeiaraTb OPUTHHAIBHBIC
[OIXOJIbI U PEIICHUS;

1 CIIOCOOHOCTh MX HCIIOJb30BAaHHSA B IO3HABATEILHOM U

COLTMAJIbHOM IMPAaKTHUKE

noka3zareiabHas QYHKIHS, CTeTIeHHAst ()yHKIIHS,
morapudmMudeckas GyHKIUs, TPHTOHOMETPHUYECKHUE
(byHKIIMH, 0OpaTHBIC (YHKIIMH, YMEHHUE CTPOUTH rpaduKu
M3ydeHHBIX (DYHKIIHIA, MCTIOIB30BaTh rpauKu Ipu
M3y4eHUH MPOIECCOB M 3aBUCUMOCTEH, IPH PEILICHUH 3a]a4
U3 IPYruX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeaIbHON
PKI3HH; BEIpAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXKITY
BEIINYMHAMUY;

- YMETh peliaTh TEKCTOBBIC 3a7[a4l Pa3HBIX TUIIOB (B TOM
YKCIIC Ha TPOIICHTHI, IOJIU M YaCTH, Ha JIBIXKCHHE, paboTy,
CTOMMOCTh TOBapOB M yCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH
YIIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (pHHAHCAMH);
COCTABIISAITH BBIPAKEHHUSI, ypaBHEHHSI, HEPABEHCTBA U HX
CHCTEMBI TI0 YCJIOBHUIO 33]1auH, UCCIIE0BATh MOIYYEHHOE
[pEeIlICHIE U OLEHUBATh MPAB/ONOI00HOCTh PE3yIbTaTOB;

- YMETb ONEpPUPOBATH MOHATHIMHU: TOUKA, NPpsMas,
[JIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIN yroI,
CKPELIMBAIOIUECS MPSIMbIE, ApaIIEIbHOCTh U
[EepIEHIUKYIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXTy
MPSIMBIMH, YTOJI MEXTY MPSIMOH | TIIOCKOCTBIO, YTOJI MEXTY
MIOCKOCTSIMH, PACCTOSTHAE OT TOYKH IO TUIOCKOCTH,
[pacCTOSTHUE MEXKIY TPSMBIMHU, PACCTOSTHHE MEXKIY
TUIOCKOCTSIMHU; YMEHHE UCTIONB30BATh TMPU PEIICHUH 3a/1a9
M3ydeHHBIE (PaKThl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- YMETb ONEpPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHUKA, KyO, MapaieNenurie]l, mpu3Ma, TupaMu/a,
(urypa 1 moBepXHOCTh BpAILLICHUS, IIMIIMH/P, KOHYC, 1Iap,




cdepa, ceueHus GUrypsl BpalieHus, MiI0CKOCTh,
Kacarolasicsi cepbl, HUIUHAPA, KOHYCa, IJI0a1b
[NOBEPXHOCTU MTUPaMU/Ibl, IPU3MbI, KOHYCA, HIUIUHIPA,
riomaab chepsl, 00beM KyOa, MPSIMOYTOIBLHOTO
Mapajuiesienune1a, TMpaMu/bl, IPU3MbL, IWIMHIPA, KOHYCA,
1apa; yMEeHHE H300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpalLlEHUs, UX CEYEHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacIio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh PABUIIbHBIE MHOTOTPAHHUKY;

- YMETb ONIEPUPOBATH MMOHATUSIMU: IBUKEHHUE B
IPOCTPAHCTBE, OJ00HBIC (DUTYPBI B TPOCTPAHCTBE;
MCMOJIb30BATh OTHOILICHHE TUIOIIAIEH MTOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (PUTYp MIPU PEIICHUH 33]1aY;

- YMETb BBIYUCIIATH T€OMETPUUECKNE BETUUNHBI (IJIMHA,
yToJ1, IJI01Ia (b, 00bEM, MJIOIA (b TOBEPXHOCTH ), HCIIOJIB3YSI
M3yueHHbIE (POPMYIIBI U METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIUHATBI
BEKTOpa, CKAJIIPHOE IPOU3BE/IEHUE, YTOJI MEXKAY BEKTOPAMU,
CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOPA HA YUCJIO;
HaXOUTh C TOMOIIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CepeNHBI OTpEe3Ka, PaCCTOSHUE MEX]Ty IBYMS TOUKAMU;
-yMETh BbIOMpaTh MOAXOAAIIUN U3y4YEeHHBIH METOJT AJIst
[pEIICHUS 3a/1a4M, PAacllO3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTHYeCKUEe MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU




MaTeMaTHYeCKOW HayKH.

-YMETb ONEPUPOBATh NOHATHAMMU: ONpPE/EICHNE, aKCUOMA,
Teopema, ClIeICTBUE, CBOMCTBO, IPU3HAK, 10KA3aTeIbCTBO,
[pPaBHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE (POPMYIHPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPHI, HCII0JIb30BATH METO
MaTeMaTUYeCKON UHIYKIIUH; POBOJIUTH JOKa3aTeIbHbIE
[paccy>XJIeHMs IIPU PELICHUH 3a/1a4, OLICHUBATh JIOTUYECKYIO
PaBUIBHOCTb PACCYKACHUH;

- YMETb ONEPUPOBATH MOHATHAMU: MHOXKECTBO,
[IOJJMHOKECTBO, OTIEPALIUU HAJl MHO)KECTBAMH; YMEHUE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Jyist
ONMCAaHUS PEAIbHBIX IPOIIECCOB U SIBJICHUM MPHU pELIEHUH
3a/1a4, B TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEIMETOB;

- YMETh OIIEpUpPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
nepeBo, UKL, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh U
OTIHCBIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOIB30BaTh
rpadbl IpU pPELIeHNH 3a/1a4;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,
[epeCcTaHOBKA, YUCIIO COUETAHUMN, UUCIIO NIEPECTAHOBOK;
6uHOM Hpl0TOHA; yMEHNE MPUMEHSATh KOMOUHATOPHBIE
(haKTbI ¥ pacCcyXIeHUs JUIsl pellleHus 3a/1ay;

-YMETh ONEPUPOBATh MOHATUSMU: HATYypaJIbHOE YHUCIIO,
[1€JI0€ YK CII0, OCTATOK 110 MOJYJII0, PallMOHAIBHOE YUCIIO,
M ppaloOHAIbHOE YHCII0, MHOYKECTBA HATYPaIbHbIX, IIEJIBIX,
[pallMOHANBHBIX, JEHCTBUTEIBHBIX YHCET; YMEHHE
MCTI0JIH30BATh MPU3HAKHU IETMMOCTH, HAUMEHBIINI 0OLIHit
NeTUTeNh 1 HauMEeHblIee o0I11ee KpaTHOE, allrOpUTM




EBKiIMIa P pellIeHUH 3aay; 3HAKOMCTBO € Pa3IU4HbIMU
[O3ULIMOHHBIMU CUCTEMAaMH CUMCIICHHUS;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHSIMHU: CTETIEHB C
L[EJIbIM TIOKAa3aTeNIeM, KOPEHb HaTypaJlbHOM CTEIEHH,
CTENEHb C PAllMOHAIBHBIM [10KA3aTENIEM, CTENIEHD C
NeiiCTBUTENILHBIM (BEIIECTBEHHBIM) ITIOKA3aTeNIeM, JIOTapupm
UKClia, CHHYC, KOCHHYC U TaHI'€HC IIPOU3BOJIBHOTO YHUCIIA;

- YMETb ONIEPUPOBATH OHATHAMMU: TOKAECTBO,
TOKJIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHNUE, HEPABEHCTBO,
crcTeMa ypaBHEHUI U HEpaBEeHCTB, PABHOCUIBHOCTb
YpaBHEHHI{, HEPAaBEHCTB U CUCTEM, PALlMOHAJIbHBIE,
MppalroHaIbHbBIE, TOKA3aTeIbHBIE, CTCTICHHBIE,
morapuMIUIecKue, TPUrOHOMETPUYECKIE YPaBHEHHS,
HEpaBEHCTBA U CHCTEMBI; yMEHHUE PeliaTh YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peIaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHSTh YpaBHEHUs, HEPAaBEHCTBA, UX CUCTEMBI /IS
[peILIeHHs] MaTeMAaTHYEeCKUX 3a/1a4 U 337a4 U3 pa3InyHbIX
o01acTeil HayKH U peaNbHOM KU3HH;

-yMeTh CBOOOIHO OTIEPHUPOBATH MOHATUSIME: TPpaduK
(byHKIMH, 0OpaTHas QYHKIMUS, KOMIIO3ULUS (QYHKIUH,
ITHeHAS QYHKIUS, KBaApaTUIHAs (QYHKIIHS, CTeTICHHAS
(YHKIUS C LIETBIM [TOKa3aTeIeM, TPUrOHOMETPUUECKHE
(byHKIIMHU, 00paTHBIE TPUTOHOMETpHUUYECKHE (QYHKIUHY,
MokaszaTesbHast U JjorapudmMudeckas QyHKIMH; yMEHUE
CTPOUTH TpapuKH (PYHKIHIA, BBITOIHATH IPe0Opa30oBaHus
rpaduKoB PyHKIIHIA;

[YMEHHUE HCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs




[IPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTuxX
[y4eOHBIX IPEMETOB U U3 PeanbHOM KU3HU; BbIPAXKaTh
(hopMysIaMy 3aBUCUMOCTH MEXJly BETMUMHAMU;

[yMEHHE CBOOOIHO ONIEPUPOBATH MTOHATUSIMU: YETHOCTD
(yHKINHU, TEPHOAUMYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(yHKIIMH, MOHOTOHHOCTB ()YHKIIUH, SKCTPEMYM (DYHKIIHH,
HauOoJbIlIee U HAUMEHbLIIee 3HaueHus1 (QYHKIUU HA
[POMEXKYTKE; YMEHHUE IPOBOAUTH HCCIeI0BaHNE (PYHKLIUY;
[YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku QyHKIMH AT
[peILIeHHs ypaBHEHU, HEpaBEHCTB U 3a/1a4 ¢ IapaMeTpamy;
M300pakaTh Ha KOOPJUHATHON MJIIOCKOCTH MHOXKECTBA
[PELLIEHUI YpPaBHEHUI1, HEPABEHCTB U UX CUCTEM;

-yMeTh CBOOO/IHO ONEPUPOBATh MOHATUAMU:
[1OCJIEI0BATEIbHOCTD, apu(PMeTHUECKast IPOrpeccus,
reoMeTpuuecKas mporpeccusi, 0eCKOHEYHO yObIBaroIIast
reoMeTpHUecKas POrpeccHsi; yMeHHe 3a1aBaTh
[10CJIE0BATENBHOCTH, B TOM YHCJIE C TOMOUIBIO
[PEKYPPEHTHBIX (HOpMYT;

- YMETb ONEPUPOBAThH MOHATHSIMU: HENPEPHIBHOCTD
(byHKIIMHM, aCUMIITOTHI Tpaduka GyHKIUH, TIepBas U BTOpas
MpOn3BOIHAS (DYHKIIMH, TEOMETPUUSCKUI 1 (U3HUECKHUI
CMBICJ IPOU3BOIHOM, IEPBOOOPA3HAs, ONIPEIEICHHbII
MHTETpaJ; YMEHHE HAXOIUTh aCUMIITOTHI rpaduka HyHKIHM;
[YMEHHE BBIYHCIISATH MPOU3BOIHBIE CYyMMBI, IPOU3BEICHUS,
YACTHOTO ¥ KOMITO3UIIMU (DYHKIIUN, HAXOIUTh YpaBHEHHE
KacaTenbHOU K TpaguKy GyHKINY;

[YMEHHE HCII0JIb30BaTh MMPOU3BOAHYIO JUIS HCCIICAOBAHUS

(yHKUIMH, UTs1 HAXO0XKICHHUS HAWTY4IIIero PELICHUs B
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[IPUKJIAJHBIX, B TOM YHCJIE COLMAIIbEHO-DKOHOMUYECKHUX U
(bu3nYecKUX 3a1a4ax, Ui ONpeIeeHUsl CKOPOCTH U
[YCKOPEHHMS; HaXOAUTh IIOLAU U 00beMbl GUTYp C
[TOMOILIbIO UHTErpajla; IPUBOAUTH IIPUMEPHI
MaTeMaTHYECKOr0 MOJEIUPOBAHUS C IIOMOLIBIO

Qg epeHIranbHbIX ypaBHEHUH;

- YMETb OIIEPUPOBATH MOHATHIMU: KOMILJIEKCHOE YHCIIO,
COIIPSKCHHBIE KOMIUIEKCHBIE YNCIIA, MOIYJIb U pTyMEHT
KOMILJIEKCHOT'O YKCIIa, popMa 3aMnuch KOMIUIEKCHBIX YUCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
[YMETb IPOM3BOIUTH apu(PMeTHUYECKUe IEHCTBHS C
KOMILJICKCHBIMH YMCJIaMU; IIPUBOJANUTH IIPUMEPHI
ICIIOIb30BAaHNS KOMIUIEKCHBIX YHMCEIT,

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: CPEHEE
apudMeTHIecKoe, MeIrnaHa, HanboIbIlIee U HAUMEHbBIIIEE
3HAYCHMs, pa3Max, JUCIIEPCHs], CTAHIaPTHOE OTKIIOHEHUE
ISl OIIMCAHMSI YMCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTATUCTUYECKUE JaHHBIC, B TOM YHUCIIE C IPUMEHEHUEM
rpadMUecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;
rpaduyecKy UCClieJ0BaTh COBMECTHBIEC HAOIIOIEHUS C
[TOMOIIBIO JUArpaMM PaCCEUBAHMS U INHEWHON PETPECCUU;
- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C MCIIOJIb30BaHUEM
rpadUyecKux METOA0B; IPUMEHSTD ISl pEIIeHUs 3a1a4
(hOpMyJIbI CIIO’KEHUSI U YMHOXKEHUSI BEPOSITHOCTEH, popmyty
[OJTHON BEpOSITHOCTH, popmyity bepHysuin, koMOuHAaTOpHBIE
(bakThl U POPMYJIBI; OLIECHUBATH BEPOSITHOCTU PeaTbHbBIX
COOBITHI; yMEHHE ONIEPUPOBATh MOHATUAMU: ClTydaifHas
BEJIMYNHA, PACIIPEIAECIICHUE BEPOATHOCTEN, MAaTEMAaTHUYECKOE
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OKUJaHKE, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE
CilydailHOM BeIMYMHBL, QYHKLUHU paclpeieeHus U
[UIOTHOCTU PABHOMEPHOTI'O, TIOKA3aTEIIBHOIO M1 HOPMAJILHOTO
[pacIIpeiesIeHU; YMEHHUE UCII0Ib30BaTh CBOWCTBA
M3y4YEHHBIX PaCIPENCIICHUN U1 pEeLICHUs 3a1a4;
3HAKOMCTBO C ITOHSITHSIMU: 3aKOH OOJIBIINX YHUCCJI, METOAbI
BBIOOPOYHBIX UCCIIEI0BAaHUI; YMEHUE IPUBOAUTH IPUMEPHI
[POSIBJIIEHUS 3aKOHA OOJIBLIMX YMCEIl B IPUPOIHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMM: TOUKA, IIpsMas,
[JIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YroJ,
NIBYTPAaHHBIN yrOJI, TPEXTPaHHBIM YIoJ1, IepeceKaromuecs,
[TapajuIeIbHbIE U CKPEIIMBAIOIINECS MIPSIMBIE,
MapalyIeIbHOCTh U MEPIECHANKYIIPHOCTD MPSIMBIX U
[IJIOCKOCTEH, YTOJl MEXAY IIPSAMBIMH, YTOJI MEKIY NPSAMOU 1
[IJI0CKOCTBIO, YTOJI MEXKAY INIOCKOCTSMU; YMEHUE
MICIIOJIb30BaTh MPH PEIICHUH 33]Ja4 U3y4eHHbIe (DaKThl U
[TeOpEMBI IIJIAHUMETPUU; YMEHUE OLICHUBATh Pa3Mephl
00BEKTOB B OKpYXKAIOIIEM MHpE; YMEHHE ONepHpOBaTh
IMTOHATUAMU: MHOI'OI'PAaHHUK, CCUHCHUEC MHOTI'OI'paHHUKa,
[paBIJIbHBII MHOTOIPaHHUK, IpU3Ma, upamMmuaa, Gpurypa u
[MOBEPXHOCTh BpallleHus, IIMIMHAP, KOHYC, map, chepa,
pa3BepTKa IIOBEPXHOCTH, CEYEHUS KOHYCA U LIUIUHIPA,
[TapaJuIeJIbHBIE OCH WM OCHOBAHUIO, CCUEHUE I11apa,
[IOCKOCTB, Kacaromasics chepbl, HWIMHIPA, KOHYCa; yMEHHE
CTPOUTH CEUCHHE MHOTOI'pPaHHHKA, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTHU BPAIICHUS, UX
CCUCHUS, B TOM YUCJIC C TIOMOIIBIO 3JICKTPOHHLIX CPCIICTB;
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YMEHHE IPUMEHSTh CBOWCTBA Nr€OMETPUUYECKHUX (Uryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONPEAEICHUS N3ydaeMbIX
(uryp, BbIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reOMETPHUYECKUX PUTYp, 000CHOBBIBATH WJIA OTIPOBEPTaTh
MX; YMEHUE MPOBOIUTH KIaccuPHUKaIuio GUryp mno
[Pa3IMYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOIMMBIE
ITOTTOJTHUTEIIBHBIE TOCTPOCHHS,

-yMeTb CBOOOJIHO ONEPUPOBATh NOHATUAMM: IUIOIIAb
(burypsl, 00beM QUrypbl, BETUYHHA yIila, PACCTOSHUE OT
TOYKH J0 TJIOCKOCTH, PACCTOSHUE MEX]Y MPSIMBIMH,
[paccTOsIHUE MEXAY MIIOCKOCTSIMH, IUIOIaab chepsl,
TUTOINA/Ib TOBEPXHOCTH MTUPAMHU/IBI, TIPU3MBI, KOHYCA,
MIAHAPA, 00BEM Ky0a, IPSIMOYTOJIEHOTO Mapajuiesenuiena,
MTUPaMUIbI, TPU3MBI, HWIMHAPA, KOHYCA, [1apa; yMEHHe
HaXOUTh OTHOILLIEHHE 00bEMOB MOJOOHBIX (UTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: JABHKEHHE,
apasieNbHbIi IepeHOC, CHMMETPHsSI Ha TNIOCKOCTH U B
[POCTPAHCTBE, TIOBOPOT, MpeodpazoBaHKue Mo00us,
MoJ00HBIE (PUTYPBI; YMEHUE paclio3HaBaTh PaBHbIE U
mo00HbIe GUTYPHI, B TOM YHCII€ B PUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE UCTIONHh30BATh TE€OMETPUIECCKHE
OTHOIIEHHS, HAXOTUTh TEOMETPHUECKUE BETMUNHBI (JTHHA,
yTOJ1, TUIOoMIaib, 00BEM) MPHU PELICHUH 3a/1a4 U3 APYTUX
YI€OHBIX TTPEIMETOB H U3 PEaThbHOH KU3HHU;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
[PSIMOYTOJIbHAS CUCTEMA KOOPIUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPIUHATHI BEKTOPA, CYMMa BEKTOPOB,

IIPOU3BCACHUC BCKTOPA HA YMUCJIO, PA3JIOKCHHUEC BCKTOpPA M0
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0a3ucy, CKaJsIpHOE IPOM3BEAEHUE, BEKTOPHOE
[IPOM3BEIECHUE, YOIl MEXKAY BEKTOPAMU; YMEHUE
MICII0JIb30BaTh BEKTOPHBIM U KOOPIAMHATHBIM METOA JUIs
[pELIEHNs FEOMETPUUECKUX 3a7a4 U 3a7a4 APYrux yueOHbIX
[IpEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3,
OIIpEAEIUTENb MaTPULIbl, TEOMETPUUECKHI CMBICIT
OIIPENICIIUTEIS;

- YMETh MOJICIUPOBATh PeabHbIE CUTYallUU Ha S3bIKE
MaTeMaTHKH; COCTABIIATh BBIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 331a4H,
MICCIIe1I0BaTh TOCTPOCHHbIE MOJIENIN C UCIIOJIb30BaHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATH MOTYUEHHbBIN
[pe3yJIbTaT; CTPOUTh MAaTEMAaTUYECKHE MOJEIHU C IIOMOILBIO
FEOMETPUUYECKUX MOHATUHN U BEJIMYHH, PEIIaTh CBS3aHHBIE C
HUMU IPaKTUYECKUE 33]]a4ul; COCTABISATh BEPOSATHOCTHYIO
MOJIEIb U HHTEPIIPETUPOBATH MOJTYUEHHBIN pPE3yibTar;
[peIIaTh NPUKIAIHBIE 3aJa4l CPEICTBAMU MAaTEMaTHYECKOIO
AQHaAJIN3a, B TOM YUCIIE COLIMAIIBHO-OKOHOMHUYECKOTO U
(bU3MYECKOTO XapakTepa;

- YMEHHE BBIOMPATh MOJXOIAIINI METOT I PEellIeHUs
3a/ayr; MOHUMaHUe 3HAYMMOCTH MaTeMaTHKU B U3Y4YE€HUU
[IPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBICHUM;
[yMEHHE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHKH B
MICKYCCTBE, YMEHHE MPUBOAUTH TPUMEPHI MaTEMaTHUYECKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU
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OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPEJ/ICTBA
[OKCKa, aHaJIn3a u
MHTEpIpeTay HHHOPMAIIUH,
1 TH(pOpMaITMOHHBIE
TEXHOJIOTUH VISl BBITOJTHCHUST
3aad mpodeccHoHaATBHON
NesITeNbHOCTH

B 005acTH IEHHOCTH Hay4YHOTO MIO3HAHUS:
-c(pOpMUPOBAHHOCTH
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS

MHPOBO33PEHUSL,

Trasiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MTOJIMKYJIbTYPHOM MHUPE;

SI3BIKOBOM ¥ YHMTATEIILCKOM
MEXY

COBEPIICHCTBOBAHUE

KYJIbTYpPbl KaK CpCEACTBa BSaHMOHeﬁCTBHH
JIFOAbMH U IIO3HAHHA MUPA,
OCHHOCTHU

OCYIICCTBJIATDH

OCO3HAaHHC HaquOﬁ

IMPOCKTHYIO

JeSITeIbHOCTH,
FOTOBHOCTb u
MICCIIEIOBATENbCKYIO JESATEIbHOCTh MHAWBUYAJIbHO U B
rpymre.

Osnanenue YHHUBEPCATHLHBIMU y4eOHBIMH
MMO03HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ MHpOpMaLueit:

BJIAJC€Th HAaBBIKAMM TOJY4EHUS HMHPOpPMALUU U3

MCTOYHHUKOB Pa3HbIX

THIIOB,

OCYLIECTBJIATh IIOUCK, aHalIu3, CHUCTEMAaTU3alUI0 U
MHTEPIpETAMIO HHPOPMAIIMH PAa3IUYHbIX BUI0B U (HOpM
[IPEACTABICHUS;

- CO3/1aBaTh TEKCTHl B Pa3M4HBIX (opMaTax C y4eToM
ayJIUTOPHH,

Ha3HavYeHWs WHOpPMANMM U IICJIEBOU

BbIOMpas ONTHMalbHYIO (QOpMYy MpEICTaBICHUS U
BHU3yalU3alUy;

OLICHUBATHb

JOCTOBCPHOCTD, JJICTUTUMHOCTD
HH(bOpMaL[I/II/I, €C COOTBCTCTBUC IMPABOBBIM W MOPAJIbHO-

ODTUYICCKHUM HOpMaMm;,

- YMETh ONEepPUPOBATH MOHITUSIMU: pallMOHaNIbHAS (YHKIHS,

dbyHKIIHS, byHKIIHS,
byHKIHSA, TPUTOHOMETPHUUYECKHE

IIOKa3aTcJIbHas1 CTCIICHHAasA

lmorapudmuyeckas

HAyKd W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HA(QYHKIUH, OOpaTHbIe (YHKIUH; YMEHHE CTPOUTH TIpadUKH

(GyHKUMH, HCIONB30BaTh  TpaduKH

M3YUCHUH MMPOUCCCOB U 3aBI/ICI/IMOCTeI71, Ipu pCICHUU 3aaa4

3y4EHHBIX npu
M3 JIpYyrux y4eOHBIX MPEAMETOB W 3a/lad U3 peajbHOM

PKU3HH, BbIPpAXATb (1)OpMyJ'IaMI/I 3aBUCUMOCTH  MCIKAY|
BCJINYHNHAMMU,
YMETH OIICPHUPOBATDH

TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHE, HEPABCHCTBO,

IIOHATUAMMU: TOXICCTBO,

CHCTCMA ypaBHeHI/If/'I N  HCPABCHCTB, PABHOCHIIbBHOCTD|

paloHaIbHEIE,
CTEIICHHBIE,

YPAaBHEHUI, HEPABEHCTB U  CHCTEM,

MppalvOHAJILHBIC, IIOKa3aTCIbHBIC,

lmorapu@muueckue, - TPUTOHOMETPUYECKHE  ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI, YMEThb peEIllaTbh YypaBHEHU,

HCPABCHCTBA U CUCTEMbBI C IIOMOMIIBIO PA3JIMYHBIX MPHUEMOB;

CaMOCTOATCIIBHOPCHIATE YPABHCHUA, HCPABCHCTBA U CUCTCMBI C IIapaMETPOM;

NPUMEHATh ypPaBHEHUS, HEPABEHCTBA, HMX CHCTEMBI JUIS
[PEIICHUA MaTEMAaTUYCCKUX 3adad M 3aJad U3 Ppas3IndHBIX|
oOacTel HayKH U pealibHOM JKU3HU;

- YMCTH CBO60,ZIHO OIICPHUPOBATE IIOHATHUAMU. JIBUIKCHUC,
MapauiebHBIA TIEPEeHOC, CHMMETPHUSI Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, npeoOpa3oBaHue  mojo0us,
mofo0Hble  (UTYpBI; yMEThb Ppaclo3HaBaTh
o/100HbIe (UTYpPBI, B TOM 4YHCJIE€ B IMPHUPOJE, HUCKYCCTBE,

rCOMCTPHUYCCKUC]

IIOBOPOT,

paBHBIC U

ADXUTEKType; yYMETb  HCIOJIb30BaTh

OTHOIICHU, HAXOAUTH T'COMCTPHUYCCKUC BCIINYMHDBI (I[JII/IHa,
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- HUCIIOJIB30BAaTh cpeacTsa I/IH(l)OpMaHI/IOHHBIX H

KOMMYHUKAI[HOHHBIX  TEXHOJIOTHIA B pelleHHY
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX
TpeOoBaHU

3aady ¢ CcOOJIIOEHUEM

TEXHUKU O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,

SPrOHOMHUKH,

MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOH

0e30IMacHOCTH;

- BIQJICTh HABBIKAMHU pACIIO3HABAaHUS ©  3alIUTH]
nH(pOpMaIuu, uH(OOPMAITMOHHOM 0€301aCHOCTH
ITUYHOCTH

yroJI, IUIOoIIaab, 00beM) MpH pEIIeHUH 3aJad U3 JPYTUx
[y4eOHBIX IPEIMETOB U U3 PEaIbHOM JKU3HU

OK 03 I[1nanupoBats u
[peaTM30BbIBATH COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesTeNbHOCTD B
podeccroHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(b1HAaHCOBON I'PaMOTHOCTH B
PA3IMYHBIX KU3HEHHBIX
CUTYyaIHsx

B o6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

cOPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHWS,
PTUYECKOTO MOBEICHUS,

- CIOCOOHOCTHh OIICHMBATh CHUTYallMI0O W TPUHUMATh
OCO3HAHHBIE PELICHUS, OPHUEHTUPYICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOUUYUBOTO
Oyymero;

- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJIUTEISAM U (WIIH )
IPYrUM 4JI€HaM CEMbBH, CO3JAHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO MPUHATUS LUEHHOCTEH CEMEMHON >KU3HU B

COOTBCTCTBHH C TpaAULIUAMU HAPOAOB POCCI/II/I;

OBnaneHue YHHUBEPCATbHBIMU PETYIATUBHBIMHY|
NICHCTBUSAMMU:

a) CaMOOPTaHU3AIIHS:

- CAMOCTOSITENIBHO ~ OCYIIECTBIISITh  MMO3HABATEIBHYIO
NesTeNbHOCTh,  BBISIBIIATH ~ MPOOJEMBI, CTaBUTh W
hopmyIupoBaTh COOCTBEHHBIC 3a1aun B

- YMETb OIEpUPOBATh IOHATHSAMHU:  PAUUOHAIBHBIC,
VPpaLOHAJIbHBIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
lmorapugmuueckre, TPUTOHOMETPUUYECKHE YpPaBHEHUS U

HEPABEHCTBA, UX CHCTEMBI,

- YMETh ONEpPHPOBATh TMOHITUSMH: MHOTOTPAaHHUK, CEUYCHUE
MHOTOTPaHHHKA, KyO, apaulelenure]], npu3Ma, nupamMmuia,
(urypa M NMOBEpXHOCTh BpaIICHUs, IMINHIpP, KOHYC, IIap,
chepa, ceueHuss  QUTYpHI
Kacaromasicis  cepbl, IUIMHApPA,
IMMOBECPXHOCTU ITHPAMH/BI,
iomanab  cdepsl, KyOa,
mapajuieenunea, MMpaMuabl, TPU3MbL, [IUIAHAPA, KOHYCA,

BpalicHus, IJIOCKOCTB,

KOHYyCa,  IUIOIIA/Ib
HWIHHAPA,

MPSIMOYTOJIbHOTO

MIPU3MBI, KOHYCA,

00BeM

[1apa; yMeHue n300pakaTb MHOTOIPAaHHUKH U TIOBEPXHOCTH,
BpAIllEHUs, UX CEYEHMsI OT PYKH, C INOMOUIbI YEPTEKHBIX
AEKTPOHHBIX yMETh
YMETh

MHCTPYMCHTOB n
[PaCIIO3HAaBAaTh

CPEICTB;
CUMMETPUIO B  TPOCTPAHCTBE;
[PACTIO3HABATb IMPAaBUJIBHBIC MHOT'OI'PAaHHUKH,

- YMETh ONEepUPOBATH MOHATHIMH: MPSIMOYrOJbHAs CUCTEMA]
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00pa3oBaTeNbHON  NEATEIBHOCTH M JKM3HEHHBIX
CHUTYaIHsIX;

- CAMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs IPOOIIeMBbl
C y4eTOM UMEIOIIUXCA PECypcoB, COOCTBEHHBIX|
BO3MOKHOCTEN U IIPEAIIOYTCHUM;

- 1aBaTh OLICHKY HOBBIM CHTYaIlHsM;

CIIOCOOCTBOBaTh ~ (JOPMHPOBAHUIO U TNPOSBICHHIO
[IMPOKOW OSPYyIUIMHA B pasHbBIX O00JacTAX 3HAHUIA,
[OCTOSHHO ~ IOBBILIATH CBOM  0Opa30BaTelbHBIA |
KYJIbTYPHBIH YPOBCHB;

0) CAMOKOHTPOJIb:

MCIIOJBb30BAaTh  MPHEMBl  pedIeKCHH JUIsi  OLEHKH
CUTYyalllH, BHIOOPa BEPHOTO PEIICHHS,;

- YMETh OIEHMBATh PUCKHA M CBOEBPEMEHHO MPHHUMAThH
[PEILICHHS TT0 UX CHUYKEHUIO;

B) SOMOLIMOHAJIBHBI ~ HMHTEIJIEKT,  Mpearojararoiuii
c(OPMHPOBAHHOCTH:!

BHYTpEHHEH MOTHMBAlLlMM, BKIIOYAIOIIEH CTpeMJIEHUE K|
TTOCTHIKEHUIO Leu u ycrexy, ONTHMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX
BO3MOXKHOCTEH;

- OMIIATHH, BKJIIOYAIOMIEH CHOCOOHOCTh TTOHUMATh
OMOITMOHAIBHOE COCTOSTHHE IPYTUX, YUUTHIBATH €T0 TPH|
OCYIIECTBIICHUH  KOMMYHHUKAI[MH,  CIIOCOOHOCTh K|
COYYBCTBHIO M COTIEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTb
BHICTpaWBaTh  OTHOIIEHHS C  JPYTMMH  JIIOJIbMH,
3a00TUTBCS, TPOSBIATH  MHTEPEC W pa3pelaTh

KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAHMHATH]
BEKTOPA, CKAJSIPHOE IIPOU3BEIEHUE, YTOJI MEKIY BEKTOpaMH,
CyMMa BEKTOpPOB, IIPOM3BEIEHUE BEKTOpa Ha YHCIIO;
HAaXOAUTh C TOMOIIBIO H3YYEHHBIX (POpPMYNT KOOPAWHATHL
CEPEIHUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOUYKAMHU
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KOH(JIUKTBI

OK 04 DddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaH 1€

FOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBNI/ICHUE  HaBbIKaMU  y4eOHO-HCCIIe0BaTEIbCKOM,
[MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;

OBnazieHue  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
NICHCTBUSAMMU:

0) coBMECTHAs NeSTCIILHOCTD:

- IOHUMAaTh W KCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON
1 MHAMBHUAYabHOM paboThI;

e

OpPraHHU30BbBIBATH W KOOPAWUHUPOBATH JEHUCTBHUS IO €€

-  [pUHUMAaTh COBMECTHON  JEATEIBHOCTH,
TOCTH>)KEHMIO: COCTABIIATh IUIAH JEUCTBUM, paCIIpeleisaTh
pomu ¢ o0cyXnaThb

[pe3yIbTaThl COBMECTHOU PabOTHI;

Y4€TOM MH SHUI Y4aCTHUKOB

- KOOPAWHHPOBATH U BBINOJJHATH pa60Ty B YCJIIOBHIIX
pEAIbHOTO,  BUPTYaJIbHOTO W KOMOWHUPOBAaHHOTO
B3aMMO/ICIICTBUS;

- OCYIIECTBIIATH TO3UTHBHOE CTPATETUYECKOE MOBEICHUE
B pa3MYHBIX CHUTYallUsiX, MPOSIBISITH TBOPUECTBO U
BOOOpaXkeHre, OBITh MHUITMATHBHBIM.

OBHa}IeHI/Ie YHUBCPCAJIbHBIMUA PEryJIATUBHBIMU
MENCTBUSIMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMAaTh MOTUBBI M apryMEHTHI APYTUX JIOACH Ipu

- YMETb OIIEpUPOBATh IOHATUAMM: CIy4dallHBIA OINBIT U
cilyyaiiHOoe COOBITHE, BEPOSATHOCTh CIy4alHOTO COOBITHS,
YMETb  BBIUHCIATH  BEPOATHOCTb C  HCIOJIB30BaHUEM
rpadUuecKuX METOJO0B; MPUMEHATh (POPMYIBI CIOKEHUS U
[YMHOKEHHUSI BEpPOSITHOCTEH, KOMOHWHATOpHBIE (aKTBl H
(dopMyJIBl TIpU pPEUICHWH 3ajad; OLEHUBATh BEPOSTHOCTH
[peambHBIX  COOBITHI;  3HAKOMCTBO CO  CIy4alHBIMHU
BEIIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI IPOSBIICHUS]
3aKkoHa OOJBIIMX YHCEN B TNPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSAX,

- YMETb CBOOOJHO OINEPHPOBATH IOHATHUSMHU: CTENEHb C
LEIBIM  IIOKa3aTelleM, HaTypaJbHON

KOpPCHb CTCIICHH,

CTENEHb C pallMOHaJIbHBIM I[OKA3aTeleM, CTENeHb C
NeIICTBUTENBHBIM (BEIIECTBEHHBIM) TIOKa3aTesIeM, JIoTapu(m
4KClia, CHHYC, KOCHHYC U TAaHT€HC ITPOU3BOJIBLHOTO YUCIIA;

- yMeTb CBOOOJHO OINEPUPOBATH MOHATUSAMH: Tpaduk|
(GyHkuuu, oOparHas QYHKUUS, KOMIIO3UIMS (YHKIUH,
imuHelHas (QyHKOMS, KBaapaTuyHas (YHKIHS, CTEHEHHas
(GyHKIMS € [eJIbIM  [oKa3aTeleM, TPUTOHOMETPHUYECKHUE
byHKIIIH, byHKIINH,
MoKaszareiabHass U Jorapudmuyeckas (QyHKIUH; YMETh
CTpoUTh Tpaduku (PYHKIUH, BBIMOIHATH MpeoOpa3OBaHMS]
rpauKoB PyHKITUI;

- YMEeTh HUCHOJb30BaTh Ipaduku (QYyHKIUH AT H3ydeHHs

oOpaTHbIE  TPUTOHOMETPUYECKHE
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QHAJIN3€e PE3YJbTATOB JICATCIBHOCTH;
- MPU3HABAaTh CBOE MPABO M MPABO JAPYrHX JIHOACH Ha
OIIOKU;

- pa3BHBAaTh CIIOCOOHOCTH IMMOHUMATh MHpP C TO3HIIUU
IPYTOro YeIoBeKa

[IPOLIECCOB U 3aBUCUMOCTEH IIPHU PELIECHUU 3a/1ad U3 IPYrux|
y4eOHBIX MPEAMETOB M U3 PEabHOM KU3HU; BBIPAXKATH
(hopMyJiaMy 3aBUCUMOCTH MEXIy BEJIMUYUHAMU;

- CBOOOZHO OINEPHPOBATH MOHATHUSAMH: YETHOCTh (DYHKIIUH,

MEPUONUYHOCTh  (PYHKLUH, OrPAaHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTb GyHKIIMH, IKCTPEMYM ¢byHKINH,
HauOoNblllee M HaUMEHbLEe 3HaueHus (YHKUUHU Ha|

POMEKYTKE; YMETh MPOBOUTH HCCIEI0BaHUE (PYHKIIHH;
- YMETh HCMOJb30BaTh CBOWMCTBA W TpaduKu (QYHKUIMNA IS
[pElIeHUs ypaBHEHHI, HEPABEHCTB M 3a/lay C MapamMeTpamu;

n300pakaTb Ha KOOPAUMHATHOM IIOCKOCTH MHOXXECTBA
[PELLICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM
OK 05 OcyuiecTBisiTh YCTHYIO [B 0051acTH 3CTETUYECKOTO BOCIIUTAHUS: - YMETh OIIepUpOBATH HOHSITUSIMU: cpenHee

VI MICbMEHHYIO
KOMMYHUKAIAIO Ha
FOCYTapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4ETOM OCOOCHHOCTEN
COIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

- OCTCTUYCCKOC OTHOHICHUC K MHUPY, BKIIOYass 3CTCTHUKY]
6BITa, HAaYYHOTO M TEXHUYECCKOI'O0 TBOPYECTBA, CIIOPTA,
Tpyda U O6I.I.[CCTB€‘HHBIX OTHOH_IeHI/II\/’I;

CIIOCOOHOCTH BOCIIPHUHUMATDH pa3JInYHbIC BHUbI
MCKYCCTBa, TpaAullUh U TBOPYECTBO CBOCTO U APYIUX|

OLIYIIATh

HapOI0B, BO3JICHCTBUE]

ICKYCCTBA;

OMOIIMOHAJIbHOC
- Y6€)K)ICHHOCTI) B 3HAYUMOCTH JId JIMYHOCTHU WU
O6HICCTB3. OTCYCCTBECHHOTO W MHPOBOI0 HCKYCCTBA,
OTHUYCCKUX  KYJIBTYPHBIX TpaIlI/II_II/Iﬁ U HapOJHOIO|
TBOPYCCTBA,

TOTOBHOCTHL K CaMOBBIPAKCHUIO B PA3HBIX BHAAX]

MCKYCCTBA, CTPCMJICHUC NIPOABJIATHL KaUCCTBA TBOp‘-ICCKOﬁ

IIMYHOCTH;

OBJ'Ia,I[eHI/IC YHUBCPCAJIbHBIMU KOMMYHUKaTHBHBIMU

apudmeTnueckoe, MeaMaHa, HauOoOJIblIee U HaWMEHbLIee
3HAUEHUsS, pa3Max, OUCIEpPCUs, CTaHAAPTHOE OTKIOHEHUE
YMCIOBOTO HaboOpa; yMEHHE M3BJIEKATh, UHTEPIPETUPOBATH,
MH(POPMALIMIO,  MPEICTaBIECHHYIO TabIuIax,
arpaMmax, rpadukax, OTpakarollylo CBONCTBA peasibHBIX

B Haj

[POLIECCOB U SIBJICHMH; MpPEICTaBIsATh HH(OPMAIUIO0 C

TTOMOIIIBIO Ta6J'II/III n Auarpamm; HUCCICI0BATH

CTATUCTUYCCKUC JTaHHBIC, B TOM YHUCJIC C MNPHMCHCHUCM
rpa(l)nqecm/lx MCTOJOB U 3JICKTPOHHLIX CPCACTB,

- YMCTb OICPUPOBATHL IMOHATHAMHU: TOYKa, IIpdAMasd,
TIJIOCKOCTD, MMPpOCTPAHCTBO, I[ByI’paHHLIﬁ yrou,
CKPCIIUBAIOIIHECS IpsMBIC, napajijieJIbHOCTb H

[EPIEHIUKYISIPHOCTD NPSAMBIX M IUIOCKOCTEH, Yrojl MEXIY
[IPSIMBIMU, YTOJI MEKIY IIPSIMOM U INIOCKOCTBIO, YTOJI MEXKIY
[1JIOCKOCTSIMU,

pacCTodHUEC OT TOYKM OO0 IIJIOCKOCTH,
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MENCTBUSIMU:

a) oO1IcHueE:

- OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;
- pacmo3HaBaTh HeBepOanbHBIC CPEACTBA OOIICHUS,
[MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, PACIIO3HABATH
[PESAMOCHUIKA  KOH(IMKTHBIX CUTyallMid W CMATYaTh
KOH(JINKTEI,

- pPa3BEpPHYTO U JOTHYHO HM3J1araTh CBOIO TOUKY 3PEHUS C

M CITIOJIb30OBAHHUEM A3BIKOBLIX CPCACTB

[PACCTOSAHHUC MCKOY IIpsAMbIMU, PacCTosAHNC MECXKIY]

IIJIOCKOCTAMMU,

YMETh HCIOJB30BAaTh IPH PCHICHUH 3aJad HU3YYCHHBIC

q)aKTBI n TCOpPCMbI IINIAHUMCTPHUHU, YMCHHC OLCHUBATDH

[pa3Mepbl 0OBEKTOB OKPY)KAIOIETO MUPA

OK 06 IIposiBiATh
pa)XTaHCKO-TIATPUOTHICCKYIO
[TO3UITUIO, ICMOHCTPHUPOBATH
0CO3HAHHOE MOBEICHHUE Ha
OCHOBE TPaIUITHOHHBIX
001I1eYeIIOBEUECKIX
LICHHOCTCH, B TOM YHCIIE C
y4eTOM rapMOHU3ALIUN
MEKHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIICHHUIH,
[IPUMEHSITh CTaHIAPTHI
QHTHKOPPYIITHOHHOTO
[TOBEIEHUS

- OCO3HAaHHC 06y‘IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ
MICHTUYHOCTH,

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHEW MO3ULUY
JIMYHOCTU Ha OCHOBE NYXOBHO-HPAaBCTBCHHBIX HGHHOCTCﬁ
HaponoB Poccuiickon @enepannu, HCTOPUYECKUX U
HAIMOHAJIBHO-KYJIBTYPHBIX ~TPaaulMi, (OPMHPOBAHUE,
CHUCTEMBI 3HAYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYILMOHHOIO MHPOBO33pEHUS, NPAaBOCO3HAHUSA,
HKOJIOTUYECKOM KyJIbTYpHhl, CHOCOOHOCTH CTaBUThH LIETH U
CTPOUTH JKU3HCHHBIC IIJIAHBI;

B gacti TpaXXJIaHCKOI'O BOCITUTAHUA:

OCO3HAHUC CBOUX KOHCTUTYIHHUOHHBIX npaB H

00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;
- MIPUHSATHE TPaIUIIUNOHHBIX
00111€4eTIOBEYECKIX TYMaHUCTUYECKUX

JICMOKPATUYCCKUX HCHHOCTCﬁ;

HalmMOHAJIbHBIX,
u

- TOTOBHOCTb HNPOTUBOCTOATH HJICOJIOTHMH SKCTPECMHU3MA,

HAI[MOHATU3Ma, KCeHOPOoOWH, AWCKPUMHUHAIMK  TIO

COIIMAJIBHBIM, PCIUTIHO3HBIM, paCOBbIM, HallMOHAJIBHBIM

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPANHATHI
BEKTOpA, CKAJSIPHOE IPOU3BEICHUE, YTOJI MEXIY BEKTOPAMHU,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOUTh C IOMOIIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEKIY IBYMs TOYKAMY,
-yMETb BBIOMPATh MOJAXOIAIIMNA U3yYSHHBIH METO JUIs
[peILIeHH s 3a]1a4H, paclo3HaBaTh MaTeMaTuYeckue (PakThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE IPUBOJIUTH IPUMEPBI
MaTeMAaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMEThb OIIEpUPOBATh IOHATUSMHU: CIYYaWHBIA OIBIT W
cilyyaiiHoe COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS,
YMETb  BBIUHCIATH  BEPOSATHOCTb € HUCIOJIb30BaHUEM
rpadUuecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIOXKEHUS U

YMHOXKEHHUSI BEpOATHOCTEH, KOMOWHATOpHblEe (aKThl U

€abHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4YalHBIMH

EOPM}’HH IpU PELICHUM 3a]ay; OLEHUBATH BEPOATHOCTH
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[IPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIIBHOCTH B
MHTEpecax TpakIaHCKOro oOlIecTBa, Y4YacTBOBAaTh B
CaMOYTpaBlieHUH B 00I1e00pa30BaTEIbHON OpTraHu3alun
1 IETCKO-IOHOILIECKUX OpPraHu3alusiX;

- YMEHHE B3aUMOJICHCTBOBATH C  COLIMAJIbHBIMU
WHCTUTYTAMU B COOTBETCTBHH C WX (QYHKIUSAMH H
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHUTApHOHM U  BOJOHTEPCKOMU
NesATEeIbHOCTH;

[MaTpUOTHYECKOTO BOCIIMTAHUS:

- cpOpMHUPOBAHHOCTH  POCCHUHCKOW  TpaKTaHCKOH
WJICHTUYHOCTH, NAaTPUOTU3MA, VYBAXKEHUS K CBOEMY|
HAapoay, 4YyBCTBa OTBETCTBEHHOCTHM mnepen PoauHoi,
FOPJIOCTA 3a CBOW Kpal, cBOKO PoauHy, CBOW S3BIK H
KYJIbTYPY, HPOLIJIOE U HACTOALLEE MHOTOHALMOHAIBHOIO
Hapozaa Poccuu;

- LIEHHOCTHOE OTHOUIEHHWE K TI'OCYJapCTBEHHBIM
CUMBOJIAM, HMCTOPUYECKOMY U INPUPOJHOMY HACIEIUIO,
[MaMSITHUKAM, TpagulHsIM HapOJ0B Poccun,
moctmkeHnsiM Poccun B Hayke, HCKYCCTBE, CHOpPTE,
TEeXHOJIOTUSIX U TPYIE;

- uaeiHas yOeXJICHHOCTh, TOTOBHOCTh K CIY)KCHHIO U
BamuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYIL0Y;
OCBOEHHBIE O0YUYAIONTUMUCST MEXKIPEIMETHBIC TIOHSATHUS U
YHUBEpCAIbHbIE Yy4eOHbIEe JeHCTBUS (PETyNsSTHUBHEIE,
[M03HABaTEJIbHbIE, KOMMYHUKATHUBHBIE);

- CIIOCOOHOCTh WX HWCIOJB30BAaHUS B TMO3HABATEIHLHOU U

BCIIMYMHaAMHU, YMCHUC IIPUBOJUTH IIPHUMEPBLI IPOABICHUSA
3aKoHa OOJBIIMX YHCEI B IMPUPOJHBIX H 06I_HGCTB6HHBIX
MIBJICHHAX
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COLIMAJIbHOU MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIIEHOMY|
[IAaHUPOBAHHIO OCYIIIECTBIICHUIO yueOHOU
NesITeNIbHOCTH, OpraHU3alui y4eOHOTO COTPYJHUYECTBA

u

C IEJarorn4eCKUMH PaOOTHHKAMU M CBEPCTHUKAMH, K
y4acTHUIO
00pa3oBaTEeNbHON TPACKTOPHH;

B MMOCTPOCHUU PIHI[HBHI[yaJILHOfI
- OBJIaJICHUEC HaBbIKaMU y‘~I€6HO'HCCHCHOB&TGHBCKOﬁ,

HpOGKTHOﬁ 1 COIMabHOMN ACATCIIBHOCTH

OK 07 CogeiicTBOBaThH
COXPAaHEHMIO OKPY>KarolleH
Cpelbl, pecypcocOepeKeHH IO,
[IPUMEHSTH 3HaHUsI 00
M3MEHEHUHU KJIuMarTa,
[IPUHLIMIIBI OEPEKITMBOTO
[PON3BO/ICTBA, 3P (HEKTUBHO
NICHCTBOBATH B UPE3BbIYaNHBIX
CUTYyalUsX

- HE [PUHUMATh JECHUCTBUS, MPUHOCSIINE Bpe.
OKpY’Karolllel Cpee;

- YMETH MPOTHO3UPOBATH HEOJIarONPHUATHBIC
PKOJIOTUYECKHE MTOCJIEACTBUS MpEeANPUHUMAEMBIX

e CTBUMN, TPEAOTBPAIATh UX;
JKOJIOTUYECKOH|

pacliupuTh ONBIT ACATCIIBHOCTU
HaIIPaBJICHHOCTH;

- paspalaTbIBaTh IUIAH PEIIEHUS NPOOJEMbI C Y4ETOM
aHaJIN3a UMEIOLINXCS MAaTEPUAIBHBIX U HEMATEPHAIIbHBIX
[pECYpCOB;

- OCYLIECTBIATh IEJICHANPABICHHBI IOMCK IEPEHOCA)
CPEICTB M CIOCOOOB NEHCTBUS B MPOQPECCHOHAIBHYIO
cpeny;

- YMCTb IICPCHOCHUTL 3HAHHWA B IIO3HABATCIIBHYIO H

IIPAKTUYCCKYIO obmactu KHU3HCACATCIIBHOCTH,
OocHuUBaTh HMACH C

npeajaratb HOBBIC IIPOCKTHI,

MIO3UIIMKM HOBU3HBI, OPUI'MHAJIBHOCTH, HpaKTI/I‘{eCKOI‘/’I
BHAYUMOCTHU,
- JaBaThb OLICHKY HOBBIM CUTyalluiIM, BHOCHUTD

KOPPEKTHBBI B ACATCIBHOCTb, OLICHHMBATH COOTBETCTBHUC

- YMETh ONEpPUpPOBATh MOHATUSAMU: (YHKIIUS, HEMpephIBHAL
(yHKIUS, TPOU3BOAHAS, IEPBOOOpa3Has, OMpPEICICHHBIH
MHTEIPAJI; YMETh HAXOAWTh IPOU3BOJHBIE 3JIEMEHTaPHBIX
(yHKINH, UCTIONB3YS CIIPABOYHBIC MAaTEPUAIIbI; UCCIIET0BAT
B MpOCTEWIIMX ciydyasXx (YHKIMM Ha MOHOTOHHOCTb,
HaXOIUTh HAUOOJIBIINE U HaUMEHbIINE 3HauUeHUs! (YHKIIHI;
C  HCIOJIb30BaHUEM

NIPUMCHSTH

rpaduKd  MHOT'OYJICHOB
MaTeMaTH4ECKOIr 0

CTPOUTH
arnmapara aHaIn3a;
MPOU3BOJAHYIO TMPHU PEIICHUH 3a/1ady Ha JABUKEHUE; peuiaTh
MPAKTUKO-OPUEHTUPOBAHHBIE 33Jauyd Ha HaubOoyblIue WU

HANMMCHBIINEC 3HAYCHHA, HA HAXOXICHUC IIYTH, CKOPOCTU U

[YCKOpEHUSI;
- yMeTb ONEepUpoBaTh  TMOHATHUAMU: JABIKEHHE B
[pOCTpaHCTBE, TMOAOOHBIE (QUIYpHl B  NPOCTPAHCTBE;

MCIIO0JIb30BAaTh OTHOLIEHWE IUIOIAJEH IOBEPXHOCTEN WU
00BEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

YMETh BBIUUCIIATH T'€OMETPUYECKUE BEIUYHMHBI (JUIMHA,
yYToJI, TUIO0IIA/lb, 00BEM, IUIONIAAb TOBEPXHOCTH), UCIIONIB3YS]

M3ydeHHBIC (POPMYIIBI U METOBI

22



PE3YIBTATOB LCIISIM

[1K 2.1 CtpykTypupoBaTh
[ pOBBIC TaHHBIC TS
MyOIuKaIuu

TOTOBHOCTH K aKTUBHOM JICATCIBHOCTH TEXHOJIOTHUECKOHN
1 COLMATBbHOW HANPABIEHHOCTH, CIIOCOOHOCTH
MHULMUPOBATH, INIAHUPOBATh U CAMOCTOATEIIBHO
BBINIOJIHATH TAKYIO €SI TEIbHOCTD;

- HHTEpeC K pa3Iu4HbIM cepam npodhecCuOHATHHOM
NesITeNIbHOCTH,

- YMGTB HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJIBHy10 nu
HpaKTI/IqGCKy}O OGHaCTI/I KHU3HECACATCIIbHOCTH,

- YMGTB I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI)IX HpeIIMeTHI)IX
o0OJIacTe;

- BbIJIBUI'aTh HOBBIC UJICHU, HpC}IHaFaTI) OpI/IFI/IHaJ'IBHI)Ie
[OJTXO/IbI M PEIICHHS,

1 CIIOCOOHOCTB MX MCIIOJB30BaHMS B [TI03HABATEILHON U
COIMAIILHOW MTPAKTUKE

OIPCACIIATH LCIIN ACATCIIbHOCTH, 3a/1aBaTh IIapaMETpPhbl U
KPUTCPUN UX JOCTHIKCHUS,

- pabota ¢ nHpopMaIuen:

- BJIJIETh HABBIKAMH TTOJTyYeHHs HH(POPMAIHH U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATH MOUCK, aHAJIN3, CUCTEMAaTU3alluI0 U
MHTEepIpETaIio HHPOPMALIUK PA3TUYHBIX BUIOB U (OpM
[IpECTaBICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (opMaTax ¢ y4eTomMm
Ha3zHauYeHUs MH()OPMAIMK U 1IeJIEBON ayAUTOPHUH,
BHIOMPast ONITUMANIBHYIO (DOPMY MIPEICTABICHUS U
BH3YyalIU3aIiH;

- OICHUBATb NOCTOBCPHOCTDL, JICTUTUMHOCTDb

BJIAJICTh METO/IAMH JI0KA3aTEJIbCTB, AITOPUTMAMH PELICHUS
Banad; ymMeHue GopMyIupOBaTh OMPECIICHHUs, AaKCUOMBI
T€OPEMBI, IPUMEHATH UX, IPOBOJUTH JOKA3aTEIbHbIE
[pacCyX/1I€HUsI B X0J1€ PELICHUS 3a/1a4;

- YMETb peliaTh TeKCTOBBIC 3a7a41 PA3HBIX THIIOB (B TOM
4KCIie Ha MPOILIEHTHI, TOJU U YaCTH, Ha ABM)KEHHUE, padoTy,
CTOMMOCTh TOBapOB U yCIyT, HAJIOTH, 334U U3 00J1acTh
YIIpaBIECHUS JIMYHBIMUA U CEMEMHBIMU (PUHAHCAMH);
COCTABJISITh BBIPAXKEHUS, YPABHEHUSI, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBUIO 33J]a4l, UCCIIEIOBATD [TOJIy4YEHHOE
[peIIEHUE U OLICHUBATh MIPABAONOJ00HOCTh PE3YIIHTATOB;

YMETb MOJEIUPOBAaTh pPEAJIbHBIE CHUTyallUM Ha SA3BIKE
MaTeMaTHKH;  COCTaBJATh  BBIPaKEHUS,
HEPAaBEHCTBA M HX CHCTEMBl II0 YCIIOBHUIO
MICCIIEIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM|
arnmapara  aiareOpbl, UHTEPHIPETUPOBATh  IOJyYEHHBIH

ypaBHEHHS,
3aJauu,

[pe3yJbTaT; CTPOUTh MATEMAaTHYECKHUE MOJEIH C TMOMOIIBIO
TEOMETPUYECKHUX MOHATUNA U BEJIIMYWH, PEIIATh CBS3AHHBIC C
HUMH TPAaKTHYECKUE 337a4M; COCTABIATH BEPOSTHOCTHYIO
MOJEIb W HWHTEPIPETUPOBATH TOJYYECHHBIM PpE3yJIbTaT;
pelaTh MPUKIAAHbIE 3aa4 CPEACTBAMU MAaTEMAaTUYECKOIO
QHaAIN3a,
(bU3MYECKOTO XapakTepa;

B TOM 4YHCIC COLOHMAJIBHO-3KOHOMHYCCKOIO U
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MH(OPMAIINY, €€ COOTBETCTBHE ITPABOBBIM M MOPAJIbHO-
ATUYECKHM HOPMaM;

- HCIOJB30BaTh  CPeACTBA  MH(POPMAIMOHHBIX U
KOMM YHHKAITHOHHBIX TEXHOJIOT M B pelIeHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3ajad ¢ coOiomeHueM TpeOOBaHWW  IPrOHOMHKH,
TEXHUKU O€30TaCHOCTH, TUTHEHBI, PECypcocOepeKeHus,
[IPABOBBIX M 3THUYECKUX HOPM, HOPM HH(OPMAITIOHHOM
0€301I1aCHOCTH;

[1K 2.4 CobupaTb CTaTUCTUKY
10 pe3ynbTaTaM padoThl

- TOTOBHOCTb K TPY/Y, OCO3HaHUE LIEHHOCTH MacTepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU
TEXHOJIOTUYECKOM U COLMalIbHON HaNpaBIEHHOCTH,
CIOCOOHOCTh MHUIIUMPOBATH, INITAHUPOBATH U
CaMOCTOSITEITFHO BBITTOJIHATH TAKYIO I€ATEIbHOCTB;

- UHTEpEC K pa3Iu4HbIM cepaM npodhecCuoHaATBLHOM
NesITeTbHOCTH,

OBnazieHne YHUBEPCATBHBIMHA y4e€OHBIMU
MMO03HABATEIbHBIMH JCHCTBUSIMH:

a) 0a30BBIC JIOTUYECKUE JICHCTBHS:

- CAMOCTOSTENBHO (POPMYITHUPOBATh U aKTYaIN3HPOBATH
MpoOJIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK FITH
OCHOBAHUS JJISl CPAaBHEHHS, KJIacCU(PUKAITIH U
0000IICHMS;

- OTIPE/IEIIATD LENN AEATEIbHOCTH, 3a/1aBaTh apaMeTphbl
1 KPUTEPUU UX JTOCTHKECHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
[paccMaTpUBAEMBbIX SBJICHUSX;

-BJIAJICTb MCTOJaMHU 10Ka3aTCJILCTB, aJITOPUTMaMU PCIICHUS
3a1a4; YMCHHUC (bOpMYHHpOBaTL OIpcaCICHUA, aKCHOMbBI U
TCOPCMBI, IIPUMCHATDL UX, IIPOBOJUTDL JOKA3aTCJIbHBIC
[PACCYXKJACHUA B XOA€ PCHICHUS 3a/1a4,

- YMETh peliaTh TEKCTOBBIE 3a/1a4K Pa3HbIX TUIIOB (B TOM
UKClie Ha MPOLIEHTHI, OJIU U YacTH, Ha JABM)KEHUE, padoTy,
CTOMMOCTb TOBapOB U yCIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH
YIIpaBJIEHUS JIMYHBIMU U CEMEMHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPA)KECHUS, ypAaBHEHUSI, HEPABEHCTBA U MX
CUCTEMBI 110 YCIIOBHIO 3aJ1a4H, UCCIEA0BATh IIOJIy4YCHHOE
[peIlICHHE U OLEHUBATh PABIONOJ00HOCTh PE3yabTaTOB;

- YMETh BBIOUPATh MOAXOIAIINN H3yYEHHBIH METO IS
[pEIIeHU 3a/1a4M, paclio3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

[YMETb OIEpPUPOBATH MOHATHIMU: CpeHEE apu(METHUECKOE,

- BHOCUTb KOPPCKTHUBBI B ACATCIIbHOCTb, OLICHUBATDH
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COOTBETCTBHUE PE3YJITATOB IICJISIM, OLICHUBATH PUCKU
[TOCJIEJCTBUI JAEATEILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIILJICHUE ITPU PEIICHUH
PKU3HEHHBIX TIPO0OJIeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIJICTh HABBIKAMH YUYE€OHO-HCCIICI0BATEIIBCKON U
[MPOCKTHOH JIeATEIbHOCTH, HABBIKAMH Pa3peIICHUs
pooJieMm;

- BBISIBIISITH TIPUYUHHO-CJIC/ICTBEHHBIC CBS3H U
AKTyaJIM3UPOBAThH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
[pPEIICHN S, HAXOAUTh aPTyYMEHTHI JIJIS JIOKA3aTelIbCTBA
CBOMIX yTBEPIKJICHUH, 337aBaTh MapaMeTPbl U KPUTCPUU
[pEIICHUS;

- aHAJTM3UPOBATH MOJTyYECHHBIC B XOJIE PEIICHHS 33191
PE3YIIbTAThI, KPUTHYECKH OI[CHUBATH MX JIOCTOBEPHOCTb,
[MPOTHO3MPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTD 3HAHUS B NTO3HABATENBHYIO U
[PaKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX
oOJacreii;

- BBIJIBUTATh HOBBIC UJCH, IIpeIIaraTh OpUTHHATILHBIC
[MOIXO/IbI U PEIICHUS;

1 CIIOCOOHOCTh MX HCIIOJIB30BAaHHS B IO3HABATEILHOHN U
COLIMATTLHON MPAKTHKE

MesnaHa, HauOoJIbllIee M HAaMMEHbIIee 3HAUCHU I, Pa3Max,
criepcus, CTaHAAPTHOE OTKIOHEHHUE YHUCIIOBOTO HAbopa;
[YMETb U3BJI€KaTh, UHTEPIPETUPOBATH HHPOPMALHIO,
MPEICTaBICHHYIO B Ta0JIMIaX, HA JarpaMmax, rpadukax,
OTPAKAIOILYI0 CBOMCTBA PEATIbHBIX IIPOLECCOB U SBICHUM;
[IPEJICTaBISITh UH(POPMALIHIO C TOMOLIbIO TaOIUI] U
uarpamm; UCciieIoBaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qrcie ¢ IPUMEHEHHEM Irpaduyeckiux MeTo10B U
HJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBAThH MOHATHIMU: CIIy4aiHbII OIBIT U
cilyyaiiHoe cOObITHE, BEPOSITHOCTD CIIy4aifHOro COOBITHS;
[YMEHHE BBIYMCIISATH BEPOSITHOCTD C UCIIOJIb30BAHUEM
rpaduyecKux METOAOB; IPUMEHSITH (POPMYJIbI CIIOKEHUS U
[YMHO>KEHUS BEpOSATHOCTEN, KOMOMHATOPHBIE (DaKTHI U
(hOopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
[peaTbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alfHBIMU
BEJIMYNHAMU; YMEHUE IPUBOJUTH IPUMEPHI MIPOSIBICHUS
3aKoHa OOJIBIINX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETb OIIEPUPOBATH IIOHATUSIMU: MHOKECTBO,
[TOMHOKECTBO, ONIEPALIMH HAJI MHOKECTBAMHU; YMEHHUE
MICIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN aIapar JAJis
OMMCAHUs PEATBHBIX MPOLECCOB U SIBJICHUM IIPU PELICHUN
3ajad, B TOM YHCIIE U3 IPYTUX YU€OHBIX IPEIMETOB;

- YMEHHUE HCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[IPOLIECCOB U 3aBUCUMOCTEH IIPU PEILEHUU 3a/1a4 U3 JPYIUX

[y4eOHBIX TPEIMETOB U U3 PealbHOM JKU3HU; BBIPAKATh
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(bOpMYJ'IaMI/I 3aBUCUMOCTH MCKAY BCIIMUNHAMMU

- YMETh CBOOOJTHO ONIEPUPOBATH IMOHSATUSIMU: CPETHEES
apudmeTnueckoe, Mearana, HauOOJIbIIee U HAMMEHbIIIEE
BHAUCHUS, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKIIOHCHHE
TSI OTTMCAHMSI YUCIIOBBIX JAHHBIX; YMCHHE UCCIICIOBATh
CTATHCTUYECKUE JIAHHBIC, B TOM YHUCIIC C IPUMEHEHUEM
rpadUUECKUX METOIOB U JJIEKTPOHHBIX CPEJICTB;
rpadU4ecKy Uccae10BaTh COBMECTHBIE HAOIIOICHHS C
MOMOIIIBIO JIHATrPAMM

- yMETb MOJEIHUPOBATh pEaJbHBIE CHUTyallMd Ha S3BIKE
MaTeMaTUKH;  COCTaBJISATh  BBIPDAKEHHUS,  ypaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBl II0 YCIOBHUIO 3aJ/IauH,
McClIeIoBaTh IOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM|
anmnapata  anreOpbl, HUHTEPHPETUPOBATH  IOJYYECHHBIH
[pe3yJbTaT; CTPOUTH MATEMAaTHYECKHUE MOJIEIH C TTOMOIIBIO
FEOMETPUUYECKHUX MOHATUNA U BEJIIMYMH, PEIIaTh CBSI3AHHBIE C
HUMU [PAKTUYECKHE 337aud; COCTaBISATH BEPOSTHOCTHYIO
MOJIEJIb U HMHTEPIPETUPOBATh IOJYYEHHBI pe3yibTarT;
[peraTh MpUKIAIHbIE 337a4l CPEICTBAMH MaTEMAaTUYECKOIO
aHaJIM3a, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOTO W
(bU3UIECKOTO XapaKTepa,
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2. CTpyKTypa U copep:kaHue 00111e00pa30BaATeJIbHOM TN CIUTIINHbBI

2.1. O0beM QM CHUIIMHBI K BUAbI YU4eOHOI padoThI

Bua yueOHoii padoThl

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 326
B T.Y.

OcHoBHOe cojiep:KaHue 316
BT. U..

TEOPETHUUECKOE 00yUueHue 202
IIPAaKTUYECKUE 3aHATUS 114
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 40
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOpEeTUIEeCKoe 00ydeHNe 10
MPaKTUYECKHE 3aHATHS 30
IpomexxkyTouHnasi aTrecTaius (IK3aMeH) 4
KoncyabTanus 6
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE U CHUTIHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PO ecCuoOHAIBHO-

HanmenoBanue pa3nesioB . O0bem dopmupyemMble
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
H TeM 4acoB KOMIIeTCHIIM U
MOIYJIb (IIPH HAJTHYHU)
1 2 3 4

OcHoOBHOe co/iep:KaHue

Pa3nea 1. IloBTopenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 22

Tema 1.1 Coneprkanue y4eOHOro Marepuana

Lens u 3a1auM | ba3oBble 3HAHMS W yMEHHS 10O MaTreMaTuke B MPO(EecCHOHANBPHOM U B

MaTeMaTUKU IIPH | TIOBCEJHEBHOM JESATEIBHOCTH.

OCBOCHUH CIELUAIBHOCTH | KoMOMHUPOBaHHOE 3aHATHE 2

Tema 1.2 Coneprkanue y4eOHOro Marepuana

Uucna w  BbryMcieHus. | JlelicTBUS HAJ MOJTOXHUTEILHBIMEA U OTPUIATEIIEHBIMEA YUCIIAMU, OOBIKHOBCHHBIMU H

Bripaxkenus U | JECSITUYHBIMH IPOOSMHU.

npeoOpa3oBaHus JeiicTBus co cTeneHsaMu, (GOpMYIIbl COKPAIIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
KomOuHMpOBaHHOE 3aHATHE OK-03, OK-04,
[IpakTuueckoe 3aHsTHE 2 OK-05, OK-06,
Brimonnenne apudmMeTniecKux ASHCTBUN HAJ| YUCIAMU, CPABHEHUE YHCIOBBIX BBIPAKCHUH OK-07
[IpakTuueckoe 3aHsTHE 2 [IK2.1 TIK 2.4.
Haxoxpaenne mnpuOMMKEHHBIX 3HAYEHWH BENMYMH W TOTPENIHOCTEH  BBIYMCIICHHH
(aOCcoIIOTHOM U OTHOCHTEIHHOM )

Tema 1.3 Coneprkanne y4eOHOro MaTeprana 2

VYpaBHenus u HepaBeHCTBA | JIMHeWHbIC, KBaJIpaTHbIC, IPOOHO-TUHEHWHbBIC YpaBHEHUSI U HepaBeHCTBA CHUCTEMBI
YpaBHEHU U HEPABEHCTB
KomOuHMpOBaHHOE 3aHATHE
[IpakTHYecKoe 3aHATHE 2
Jluneiineie, KBaApaTHEIC, TPOOHO-THHEHHBIC YPABHEHUS

Tema 1.4 Copneprxanue yueOHOro MaTepuaa

Cucrembl ypaBHeHHil U | CrocoOBI peIIeHUs] CHCTEM JHHEWHBIX ypaBHeHHH. [ToHsTus: marpuma 2x2 u 3x3, 2
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HEpPaBEHCTB onpeaenuTens matpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM.
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansatue

Tema 1.5 IIpodeccrnonaibHO-OpEeHTHPOBAHHOE coJep:KaHue (copep:xaHue

HpOHeHTHbIe BBIYUCIICHUA

MPUKJIAJTHOI0 MOAYJIfAA)

[TpocTbie MPOIEHTHI, pa3HbIE CIIOCOOBI X BHIYUCICHUS. CII0KHBIE TPOIICHTHI 2
KomOunmnpoBaHHoe 3aHsATHE
[pakTHyecKoe 3aHsATHE 2
MPOLEHTHbIE BbIYUCNEHUA B MPOPECCMOHANBHBIX 3aa4ax
Tema 1.6. IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (copep:xanue
I'eomeTpus Ha IUIOCKOCTH | NPUKJIAJHOTO MOAYJIST)
Buzp! miockux Guryp v ux miomaib.
[TpakTHKO-OpHEHTHPOBAHHbIE 337aUl B KypCce T€OMETPUU Ha TUNIOCKOCTH 2
KomOunupoBanHoe 3aHstue
Tema 1.7 Coneprxanue yueOHOro MaTepuaa
BxoaHoii KOHTPOJIb Borunicnenus u npeoOpa3oBaHMs. YpaBHEHHs] W HepaBeHCTBAa. ['eomeTpus Ha
IJIOCKOCTH 2
KonTponbnas pabota
Paspen 2. MpAamble U NNOCKOCTU B NpocTpaHcTBe. KOOPAMHATBI U BEKTOPbI B MPOCTPAHCTBE 40
Tema 2.1. Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEpEOMETPHH. npoctpancTtBo).  OcCHOBHBIE  akCHMOMBI  cTepeomerpuu.  Ilepecekaromuecs, 4
PacnionoxkeHne mpsAMBIX M | apajulelbHbIe W CKpeIIMBaolIuecs mpsiMble. [Ipu3Hak ©W  CBOMCTBO OK-01. OK-03
IJI0CKOCTEN CKpeIIMBaIOIUXCS NpIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. OK-O4’ OK- 07’
)
KomOunmpoBanHoe 3aHsATHE K21 TIK 2 4.
Tema 2.2. Coneprxanue yueOHOro MaTepuaa
[Mapamnensnocts npsamelxX, | [lapamnensHbie npsimas M 1wiockocTh. Ompenenenue. Ilpusnak. CpoiictBa (c
OpsAMOM M IIJIOCKOCTH, | JIoKa3aTtelabcTBOM). [lapamtensHbie uiockoctr. Onpenenenne. [Ipusnak. CroiicTBa
IJIOCKOCTEM (c nmokazatenbcTBOM). Terpa’ap W ero sieMeHTH. [lapamnenenumen u ero
aneMeHThl. CBOMCTBA MPOTUBOIOI0KHBIX TPAHEH U AUAroHayiel mapapienenumnesaa. 6
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[TocTtpoenue ceuenuii. Pemienue 3amay.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.3.
[lepneHquKyISIPHOCTD
IIPSAMBIX, IPSIMOA U
IIOCKOCTH, TNIOCKOCTEH

Conepxanue yyeOHOro MaTepHraia

[lepnenaukynapuele npsiMble. llapamienbHble NpsiMble, NEPHEHAMKYISPHBIE K
mwiockoctu.  [lpu3Hak  NEpPHEHAMKYISAPHOCTH  IOPSIMOM M INIOCKOCTH.
HoxasarensctBo. Ilepnenaukynsap n HakioHHasA. llepneHAuKyIIApHBIE IIOCKOCTH.
[Tpu3sHak neprneHIuKyIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO.

PaccTosHus B npocTpaHcTBe

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.4. Coneprkanue y4eOHOro Marepuana
T M X v

copema 0 pe Teopema 0 Tpex mneprneHauKyisapax. Jloka3aTenbCTBO. YTONI MEXIAy IpsSMOH M
MePIEHIUKYIISIpax

CPHICHIMKYIAPA IJIOCKOCTBI0. YTOJI MEXAY IIOCKOCTAMH

KomOunnpoBanHoe 3aHsaTHe

Tema 2.5. IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
Paccrosinus B | IPUKJIAJHOTO MOIYJIs1)
MPOCTPAHCTBE Pacnonoxxenne mnpsmMbpIX W IUIOCKOCTEH B MNpocTpaHcTBe IlepneHauKyIsipHOCTH

IpSAMOM M IJIOCKOCTH, IApaJUIEIbHOCTh JIBYX MPSAMBIX, IEPHEHIUKYISIPHBIX
IUIOCKOCTH, MEPIEHIUKYISIPHOCTD MIockocTel CKperuBaroyecs npsmbie

HpaKTI/IquKOC 3aHATUC

Tema 2.6 Mpamble n
NJ0CKOCTU B CTPOUTENbLCTBE,
aAPXUTEKType

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJIA)

coJepkaHue (copep:xanue

[TapannensHble MpsIMbIE, CKPELIMBAIOIIMECS MPSMbIE, MEPHIEHAUKYISIPHbIE TPSIMbIe
B apXUTEKTYpE, CTPOUTETHCTBE

KomMmOuHMpoBaHHOE 3aHSTHE

HpaKTI/IquKOC 3aHATHE MNpAamble M NAOCKOCTU B NPAKTUYECKUX 3aJa4ax

HpaKTquCKoe 3aHATHE PeweHne NPAaKTUKO-OPUEHTUPOBAHHDbIX 3a4a4

HpaKTquCKOC 3aHATHE PacrnonoxeHue npAmMmbIX n niaocKocTen B NPOCTpPaHCTBE.

Tema 2.7
JlexapToBBl KOOPIMHATHI B
npocrtpaHcTBe. Paccrosinue

Copepxanue yaeOHOTO MaTepuana

JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. [IpocTeiimme 3amauun B KOOpAMHATAaX.
Paccrosgnne Mexny n1ByMs TOUKaMH, KOOPAMHATHI CEPEAUHBI OTPE3KA
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MCXKAY OBYMs TOYKaMH.

KoMmOuHMpOBaHHOE 3aHSTHE

Koopnunatel  cepenuHsl
oTpe3Ka
Tema 2.8 Bektopsl B Cogepxanue yaeOHOTO MaTepuaa OK-01, OK-02,
IIPOCTPAHCTBE. BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE OK-03, OK-04,
Yrois Mexay BEKTOpaMH. BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE ITPOU3BEIEHNUE BEKTOPOB. OK-05, OK-06,
CkansipHoe npousBeJicHuE | Pa3nokeHue BEKTOpa MO TPeM HEKOMILIaHAPHBIM BekTopaM. KoopauHaTel BeKTOpa, OK-07
BEKTOPOB CKaJISIPHOE NPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXIY BEKTOPAMHU, YO 6 [IK2.1 11K 2.4.

MEXy MPSIMOU U TUIOCKOCTBIO, YTOJl MEXKIY IIIOCKOCTSIMH. Y paBHEHHUE MIIOCKOCTH.

['eomeTpuyeckuii CMbIC ONpeaeauTes 2x2

KomMmOuHupoBanHoe 3aHsTue

[TpakTnueckoe 3ansTHe ClI0)KEHHE M BBIUMTAHUE BEKTOPOB. YMHOMKEHUE BEKTOpa 2

Ha YUCII0
Tema 2.9 Cogepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | /lekapToBbl KOOPAMHATHI B MPOCTpAHCTBE. BekTophl B nmpocTpancTe. CiloxkeHue u
Koopannatsl u BEKTOPBI BBIUNTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4ucio. KoMIlmaHapHblE BEKTODBI.

CkansgpHoe Mpou3BEeACHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM

HEKOMIUJIaHApHBIM BeKTopaM. [Ipocreitmme 3agaum B koopauHaTax. KoopauHatsl

BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPAUHATHI CEpEANHBI OTPE3Ka, CKaISPHOE

IIPOU3BE/IEHNE BEKTOPOB B KOOpJAMHATAX, YroJl MEXAY BEKTOpaMH, Yroyl MEXIy 2

MPsIMOM M MJIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU

KonTponbnas pabota
Pasznen 3. OcHoBbl TpUTrOHOMeTpHH. TpUroHoMerpuyeckue GPyHKINHU 42
Tema 3.1 Coneprkanne y4eOHOro MaTeprana
Paguannas wMepa  yrma | Pagmannas mepa yria. [ToBopoT Touknm BOKpYr Hadana KoopawHat. OnpenencHue OK-01, OK-02,
Tpuronomerpuyeckue CHUHYyCa, KOCMHYyCa, TAHT'€HCA M KOTAHIeHCa. 3HAKH CMHYCA, KOCUHYCA, TAHT€HCA U 6 OK-03, OK-04,
(GYHKIMM CHHYC, KOCHHYC, | KOTAHTEHCA M0 YE€TBEPTSIM. 3aBHCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT'€HCOM OK-05, OK-06,
TaHTeHC, KOTaHI'€HC | 1 KOTAaHT'€HCOM OJIHOT'O M TOTO )K€ yria OK-07
MIPOU3BOJIBHOIO yria, | KoMOHHHPOBAHHOE 3aHSITHE [IK2.1 TIK 2.4.
qucia.
Tewma 3.2 Coneprkanue y4eOHOr0o MaTeprasa
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OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YTJIOB OH

TPUTOHOMETPUUYECKHE - o.. opMyIIbl IPUBEAECHUS

TOKIECTBA. ®opmynsl | KoMmOrHMpOBaHHOE 3aHATHE

IIPUBEEHUSA [Ipaktuuyeckoe 3anstue IIpeoOpa3oBaHusi NPOCTEHIINX TPUTOHOMETPUUYECKHX
BBIPAKCHUI

Tema 3.3 Copepxanue yaeOHOTO MaTepuaa

Cunyc, KOCHHYC, TaHI'€HC
CYMMBI M pa3HOCTH [BYX
yIJIOB

Cunyc u KOCHUHYC
NBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yIJIa

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHMHYC M KOCHUHYC
nBoiiHoro yrna. @®opmynsl monoBMHHOro yria. IIpeoOpa3zoBaHust CyMMBbI
TPUTOHOMETPUUYECKUX (QYHKUMH B NPOM3BEAEHUE M IPOU3BEACHUS B CyMMY.
BolpaxkeHue TpPUrOHOMETPUYECKMX (YHKIMH 4Yepe3 TaHIMEeHC I10JOBUHHOTO
aprymeHnrTa. [IpeobpazoBanust npoCTEHIINX TPUTOHOMETPUUECKHUX BbIPAXKEHUM

KombOunupoBanHoe 3ansTue

Tema 3.4 Cogepxanue yueOHOro MaTepuana

OyukuuM, HX CcBOHCTBA. | O0NacTh ONpeneneHUs] U MHOKECTBO 3HaYeHH QyHKuui. YETHOCTh, HEUETHOCTD,
CriocoOsl 3aJaHus | MepuoaANYHOCTh (PyHKIMHA. CriocoObl 3ajaHus QyHKIUN

GyHKUMHI KoMOMHHPOBaHHOE 3aHATHE

Tema 3.5 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpuyeckue OO6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

byHKIMH Y = COS X, Y = Sin
X,y =tg X, y = ctg X, ux
CBOMCTBA U TpapUKu

YétHOCTh, HEYETHOCTD, IEPUOJUUHOCTh TPUTOHOMETpUYeCcKUX (yHKuui. CBoicTBa
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

[IpakTrueckoe 3ansTrE NpeobpasosBaHue rpadnKoB TPUrOHOMETPUYECKUX DYHKL NI

Tema 3.6 Coneprxanue yueOHOro MaTepuaa
OO6patHsble OO6parHble Tpuronomerpuyeckue GpyHkuu. Mx cBoicTBa u rpaduku
TPUTOHOMETPHUUYECKHE
KoMmOuHMpoBaHHOE 3aHSTHE
byHKIIUU
Tema 3.7 Coneprkanne y4eOHOT0 MaTeprana
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHEe tg X = a, ctg X = a.

YpaBHEHHUS U HEPABEHCTBA

PemieHne TPUTOHOMETPUYECKUX YPABHEHHH OCHOBHBIX THIIOB: MPOCTEHIIME
TPUTOHOMCTPHUYCCKUC YpPaBHCHUA, CBOAAIIHUCCA K KBaApPaTHBIM, pPCIIaCMBbIC
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pa3I0KEeHNEM Ha MHOKUTEIH, OTHOPOAHBIE.
[Ipocreiimume TpUroHOMETpUYECKUE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 3.8 Cogepxanue yaeOHOT0O MaTepuaa

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2

TPUTOHOMETPUYCCKUX Komb6unupoBanHoe 3ansatue

ypaBHEHHI [IpakTHyeckoe 3aHATHE PelleHWe TPUTOHOMETPUYECKUX YPaBHEHWUI 2
[IpakTrueckoe 3aHsATHE PelweHne TPUroHOMETPUYECKUX HEPABEHCTB 2
[IpakTrueckoe 3aHsITHE PelweHne TPUroOHOMETPUYECKMX YPABHEHWUI C UCMO/Ib30BAHUEM 2
CBOMCTB QYHKLNM
[IpakTuueckoe 3aHATUE PeleHWe TPUrOHOMETPUYECKUX HEPABEHCTB C UCMO/b30BAHUEM 2
CBOMCTB QYHKLNM

Tema 3.9 Coneprkanue y4eOHOro Marepuana

Pemienne 3amay. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHUU W HEPABEHCTB B TOM YMCIIE C MCIOJb30BaHUEM 2

Tpuronomerpuueckue CBOWCTB ()yHKLIUH.

byHKIIUU KonTponbnas pabota

Pasgen 4. NpoussogHana u nepeoobpasHan GyHKUUN 54

Tema 4.1 Cogepxanue yaueOHOT0O MaTepuana

Ilonatne  mpousBoaHOM. | OmnpeseneHne YKUCIOBOM MOCIEA0BATENBHOCTH M CIOCOOBI ee 3amanus. CBoiicTBa

@opMynel M TpaBWia | YUCIOBBIX MOCIenoBaTeNbHOCTEH. OrmpeneneHue Ipenena MoCiIe0BaTeTbHOCTH.

g hepeHIIPOBAHIS Brerancnenne — mpenmenoB  mociiepoBarenbHocTed.  [Ipemen  Qynknmm  Ha 4 OK-01, OK-02,
Oeckoneunoctu. [Ipenen Gpyukuun B Touke. [Ipupainenne aprymenta. [puparienne OK-03, OK-04,
Gynkuuu. 3amaumM, NPUBOAAIIME K MOHATHIO NPOM3BOAHON. Omnpenenenue OK-05, OK-06,
IPOM3BOAHON. AJITOPUTM OTBICKAHHS MPOM3BOIHOM OK-07
KoMOunmpoBanHoe 3aHsTue [IK2.1TIK 2.4.
[IpakTrueckoe 3aHsATHE BhrunciieHne npou3BOAHBIX (QYHKIIMI 2
[IpakTnueckoe 3aHATHE BbIUKCICHHE MPOM3BOMHBIX 3JIEMEHTApHBIX (GYHKIMHA C 2

UCIOJIb30BaHUEM MTpaBUI U Gopmyit quddepeHInpoBaHus

Tema 4.2

Cogepxanne yaeOHOTO MaTepuana
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ITonsTie o
HETMIPEPHIBHOCTU (PYHKITUH.
Mertoa nHTEpBaIOB

[Tonsitne nHenmpepwiBHOW ¢GyHKIMH. CBolcTBa HempepbiBHON (yHKIuu. CBS3b
MEXly HEeMPephIBHOCTHIO U U epeHupyeMocThio (PYHKIIUU B TOYKE. AJITOPUTM
pelleHns] HEPaBeHCTB METO/I0M UHTEPBAJIOB

KomOunupoBanHoe 3anstue

IIpakTudeckoe 3ansaTre Penenns HepaBeHCTB METOIOM HHTEPBAIIOB

Tema 4.3 Coneprkanue yaeOHOro MaTepuaa
I'eomerpuueckuii U | ['eoMeTpUYecKUil CMBICT TIPOU3BOJHONW (YHKIUH — YIIIOBOW KOX(P(UIIUEHT
buznveckuit CMBICJI | KacaTeIbHOH K TpaduKy (yHKIMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. ANTOPUTM COCTABIICHHS YpaBHEHHS KacaTeIbHOW K rpaduky (QyHKIHH
y=f(x)
Komb6unupoBanHoe 3aHsTue
[Ipaktyeckoe 3aHsThe CocTaBlicHHE YpaBHEHHs KacaTenbHOH K Tpaduky (HyHKIUU
y=f(x)
IIpakTnueckoe 3aHsaTue ['eomeTpuuecknit W (U3NYECKUH CMBICT TPOM3BOAHON IIPH
peUICHuH 3a1a4.
Tema 4.4 Coneprxkanue yaeOHOro MaTepuana

MOHOTOHHOCTb  (DYHKITUH.
Toukn sxcTpemyma

Bo3pacranue u yObIBaHuE (QYHKIUMH, COOTBETCTBHE BO3pACTaHUs U YOBIBAaHUS
¢GyHKIMM 3HaKy nOpou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIETO MOPSAIKA,
COOTBETCTBUE 3HAKa BTOPOM NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHUHUMYM. [loHsTHE acMMNTOTHI, COCOOBI MX
onpezeneHus. AJITOPUTM HCCIEIOBaHUS (YHKIMHM W IOCTPOEHHUS ee rpaduka c
MOMOIIbIO TPOU3BOAHOM. J[poOHO-TMHEHAs PyHKIINS

KomMmOuHMpoBaHHOE 3aHsTHE

HpaKTI/ILIeCKOC 3aHATUC 321,[[21‘11/1 Ha MAaKCUMYM U MUHUMYM.

Tema 4.5
HccnenoBanune QyHKIHA U
MOCTPOEHUE TPaPUKOB

Cogepxanue yaeOHOTO MaTepuana

HccnenoBanue pyHKIIMU HA MOHOTOHHOCTb U ITOCTPOEHUE I'PaUKOB.

KoMmOuHMpoBaHHOE 3aHSTHE

[Tpaktuyeckoe 3ansarue MccnenoBanue GyHKIIMM HAa MOHOTOHHOCTb U TOCTPOEHHUE
rpauKOB C TOMOILBIO TPOU3BOIHON
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Tema 4.6 HauOospliee u

Copepxanue yueOHOro MaTepuana

HalMeEHblIIee 3Ha4yeHus | Haxoxxaenne HauOONBIIEro M HAMMEHBIIEro 3HA4YeHUH (QYHKUUH, MOCTPOEHUE
byHKIIN rpaMKOB MHOTOWICHOB C UCIIOJIH30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIHU3a
KomOunupoBanHoe 3anstue
[Ipaktuyeckoe 3aHatue  IlocTpoeHue rpaduKOB € HCHOJIB30BAHHEM arapara
MaTeMaTHYECKOT0 aHaIIN3a
Tema 4.7 IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Haxoxnenue NPHUKJIATHOTO MOIYJISA)

ONTHUMAJIBHOTO pPe3yibTaTa
C TIOMOIIBIO MPOU3BOTHOM
B MMPAKTHYECKHUX 3a7a4ax

Haumensliee 1 HanOoIbIIIee 3HAYEHUE q)YHKI_[I/II/I

HpaKTI/IquKOG 3aHATHUC

Tema 4.8

AHanutudeckue peuieHus

Coneprkanue ydeOHOro Marepuana

@opmyiel 1 npaBuita auddepennupoBanusi. MccnenoBanue GyHKIUN ¢ TOMOIIBIO

3amaqu 0 CBOWCTBAX | mpou3BoHOl. Hanbonbinee n HauMeHbIIee 3HAYEHNS (yHKIIHHI
TIPOU3BOHOH [IpakTHYECKOE 3aHSATHE
Tema 4.9 Coneprxanue yueOHOro MaTepuaia

[TepBooOpazHas (pyHKIMH.
[IpaBuna HaXO0KICHUS
epBOOOPA3HBIX

3amaya O BOCCTAaHOBJIEHUM 3aKOHA ABW)KEHHs 0 M3BECTHOM ckopocTH. [loHsTHE
uHTerpupoBanus. O3HAKOMJICHHE C TIOHSITHEM HMHTETpajia W TEepBOOOPA3HOM s
¢yukun y=f(x). Pemenue 3amauy Ha CBA3b MEPBOOOpPA3HON M €€ MPOU3BOJIHOM,
BBIYHCIICHHE TEepBOOOpa3HOM it maHHOW (QyHkiuu. Tabmuma Qopmyn s
HaXO0X/IeHUs NepBooOpa3HbIX. M3ydueHne npaBuiia BEIYMCICHUS IEPBOOOpa3HON

KOM6I/IHI/IpOBaHHOC 3aHATUC

[IpakTrueckoe 3ansTHE V3ydeHne npaBuiia BBIYUCICHUS IEPBOOOPa3HON

Tema 4.10

[momane KpUBOIMHEUHOU
Tpamennu. dopmyna
HrroTona — JleiiOaunma

Conepxanue yuaeOHOro MaTepHasa

3agauu, MPUBOMSIIME K TMOHATHIO OINPENETICHHOTO HHTErpaja — O BBIYUCICHUH
IJIOMIAAN  KPUBOJWMHEWMHOW Tpamenuu, O TnepeMemeHud Todku. [loHsTue
ONPEAECNEHHOIO  HMHTETpaa. I'eomeTpuyeckuidi ©  (QUIUYECKHA  CMBICT
omnpeneneHHoro uaterpaita. ®@opmyna Hetotona— JleitOnuma

KoMOuHMpoBanHOE 3aHsTHE

Tema 4.11

Copepxanue yaeOHOTO MaTepuana
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HeonpegeneHHbIi n
onpeaeneHHbI MHTerpabl

Heonpep,eneHHbu‘/'l n OI'IpEAEﬂEHHbII\;I UHTErpanbl MoHsATHe 06 onpegeneHHoOMm UHTerpane
KakK naowaan KpMBOI]MHel\/‘IHOﬁ Tpaneuun Oﬂpeﬂ,e!’leHHblﬁ NUHTErpan B XnM3Hum

KomOuHupoBanHoe 3aHsTue

Tema 4.12 Pemrenue 3aga4 Ha
MPUMEHEHUE WHTETpalia Jyis
BBIYUCIICHUS (hu3HYECKUX

BEJINYNH U IUIOAACH

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJepKkaHue (coneprkanue

MPUKJIATHOTO0 MOYJIf)

['eomeTprueckuii cMmbIC ONpenesieHHOro wuHrerpaita. Popmyna HproTona -

JleiiOHuLa.
[IpakTHyecKoe 3aHsATHE 2
Tema 4.13 Coneprxkanue y4eOHOro Marepuana
Pemenue 3aj1aq Ha | TlepooOpa3nas Gpyukiuu. [IpaBuia HaxoxaeHus iepBooOpasHbix. Ee npumenenne
NPUMEHEHHE MPOU3BOHON | TpakTyueckoe 3ansTHe [IpuMeHeHHE TPOH3BOAHON 2
1 niepBoobpasHoi [TpakTuueckoe 3anstue [puMeneHue nepBoodpasHoit 2
KourposnbHas paboTa 2
Pa3nes S. MHOrorpaHHHMKH H TeJ1a BpallleHust 56
Tema 5.1 Coneprxanue yueOHOro MaTepuaa
Bepmmnbl, pebpa, rpanu | [ToHsTHe MHOrorpaHHuka. Ero sneMeHThI: BepuIMHBI, peOpa, rpanu. JluaroHains.
MHOTOTpaHHHUKa Ceuenue. Boimykibie M HEBBIITYKIIbIE MHOTOTPAHHUKH
KomMmOuHupoBaHHOE 3aHsTHE 2
Tema 5.2 Coneprxanue yueOHOro MaTepuasa OK-01, OK-02,
lpusma (HakionHast, npsivasi, | [Tousitie npu3Mel. Ee ocHoBanust 1 GOKOBBIe rpaHu. Beicota mpusmbl. [IpsiMast u OK-03, OK-04,
paBUIIbHAS) U €€ JNEMEHTBI | gakgoHHas npu3Ma. [IpaBuisHas npusma. Ee ceuenne OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE 2 OK-07
Tema 5.3 Copepxanue yueOHOro Marepuana [IK2.1 IIK 2.4.
Napannenenunes, Ky6 [Tapannenenunen, cBoWcTBa NPSIMOYTOJIBHOTO Mapaenenunena, kyo. CeueHue
KyOa, mapajuienenumnesaa
KombOunupoBanHoe 3aHstue 2

Tema 5.4
[Tupamupa, ee 3eMEHTHI

Copepxanue yaeOHOTO MaTepuana

Ilupamuga u ee »snemeHThl. Ceuenne mnupamunbl. [lpaBuibHas nupamuaa.
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VYcedenHnas nupamuia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 5.4

CeyeHnA MHOrorpaHHMKOB

Copnepxanue yueOHOro MaTepuana

Ceuenue (mapajiesnibHOE OcH. OCHOBaHUIO). CeueHue Ky0a, CEUEHHE IPU3MBI,
CEUYCHHUE MUPaAMUIbI

KomOunupoBanHoe 3anstue

Tema 5.5
CummeTpusn B Kybe,
napannenenunene, npusme,

Conepxanue yueOHOro MaTepraia

Cummerpus. Cummerpuunble Gurypsl. CummeTpuyHsie Tesna. Ocbh CHMMETPUU

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

nupamuge
Tema 5.6 Copneprxanue yueOHOro MaTepuaia
IIpaBuibHbBIE [TonsiTHE NpaBUILHOIO MHOrOrpaHHUKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKHU ux | KomOMHUpOBaHHOE 3aHATHE
CBOMCTBa
Tema 5.7 Coneprkanue y4eOHOro MaTepuana
Ilnomans noBepxHocTH | [Tnomane 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUJIbI
MHOTOTpaHHHUKOB. KoMOMHHPOBaHHOE 3aHSTHE
[TpakTHdeckoe 3aHATHE BbluncneHme nnowaseit NoBepxXHOCTe MHOTOrpaHHUKOB
Tema 5.8 Coneprkanue y4eOHOro MaTepuana

[Ipocreitmue KoMOMHAIIUN
MHOTOTPaHHUKOB

KoM0OuHarmu reomeTpuieckux Tell.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.9
Tena Bpamenus. Llunuuaap

Cogepxanue yaeOHOTO MaTepuana

Hunmuuap u ero anemenTsl. CedeHne MUIMHAPA (MapauieIbHOe OCHOBAHUIO U OCH).
Pa3Beprka nmimHapa

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 5.10
Tena Bpamenus. Konyc

ConeprxaHue 3aHATUS

KOHyc u ero osiaemeHThl. (CeucHue KOHYCa (napannem,Hoe OCHOBAaHUIO H
mpoxoadmec 4epe3 BepH_II/IHy), KOHHYCCKHEC CCUCHUA. Pa3BepTKa KOHYCa

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 5.11
Tena Bpamenus. [lap

Cogepxanue yueOHOro MaTepuala

Hlap u cdepa. B3aumuoe pacronoxkenue cdepsl U 1iockoctu. Cedenue mapa,
cdepsl

KomOunupoBanHoe 3anstue

[IpakTrueckoe 3ansaTHE M300paskeHue TeN BpalIeHHs Ha TUIOCKOCTH.

[TpakTrueckoe 3ausTue CeueHus KOHyca, HIIHHIPA, Iapa

Tema 5.12 Cogepxanue yueOHOro MaTepuana
O6bem npsMoyroneHoro | [Tousatue o6 oOobeme Tena. O0beM Kyba W TPSMOYTOJBHOTO IMapaJUICIICIHIIC/A. .
napamienenunena.  O6veM | Orpomenne 06bEMOB MOTOOHBIX TEll.
Kyba. KoMOMHHPOBaHHOE 3aHSTHE
Tema 5.13 Cogepxanue yueOHOTro MaTepuana
OOBembl MPAMOM TIPU3MBL 1 [ OFpen npusMbl  O0beM  1uamHapa. DOpMyIbl UId  HAaXOXKICHUS OO0BEMOB
IR ADA. MHOTOTPaHHHUKOB U TE€J BPAIICHUS
KomOuHMpoBaHHOE 3aHATHE
Tema 5.14 Coneprkanue y4eOHOro MaTepuana
OGbembl HHpaMUbl n | O0beMbl mnHpamMuAbl U KoHyca @opMynbl i1 HaXOXAEHUS OO0BEMOB
KOHyCa. MHOT'OIPaHHHUKOB U TEJI BpallleHUs
Komb6unMpoBaHHOE 3aHATHE
Tema 5.15 Copepxanue yaueOHOTO MaTepuana

Ob6vem mapa. OrtHouIeHHE
00BEMOB TOJJOOHBIX TEI

O6bem mrapa. @opmynbl s HAXOXIEHHS 00beMOB Ten BpamieHus. [logoOue
ITogoOHbIE TEIa

KoMmOuHMpoBaHHOE 3aHSTHE

Tema 5.16
O6o00menne mpeacTaBiIeHUi
(0} IIPpaBUJIBHBIX
MHOTOTpaHHUKax (TeTpaszp,
KyO, OKTa’ap, IOJeKa’Jp,
HUKOCadIP).

Conepxanue yuaeOHOro MaTepHasa

Hcnonb3oBanre KOMOWHAIIMNA MHOTOTPAaHHUKOB. TeTpasap, Ky6, OKTasap, AoAeKasap,
MKocasap.

HpaKTI/ILIeCKOC 3aHATUC
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Tema 5.17 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJep;KkaHue (copep:xanue 2
[lpumepsl  CUMMETPHA B | MPUKJIAJTHOTO MOXYJIsI)
npodeccuun
CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3aHsTHe
Tema 5.18 Cogepxanue yaeOHOTO MaTepuaa
Haxoxnenue 06beMoB, O6bem Kkyba u mnpsMmoyroibHoro mnapamwienenunena OTHoIIeHHE OOBEMOB
TIOMIa/eH TOBEPXHOCTEH MOMOOHBIX TEIL. O0bembl mHpamMuabl ¥ KoHyca. OObem 1mapa Ilmomanb
MHOTOTPaHHHKOB, TCII MOBEPXHOCTHU Ky0a, mapasuieNenuneia, Ipu3Mbl, TUPAMUIbI
PPATIEHI [IpakTrueckoe 3aHsTHE HaxoxaeHue 00beMOB MHOTOIDAHHUKOB 2
IIpakTrueckoe 3aHsTue HaxoxaeHne 00beMOB Te BpalCHUsI 2
[Ipaktuyeckoe 3anaTHe [Tnomaau NOBEPXHOCTEH MHOTOTPAHHUKOB 2
[Ipaktyeckoe 3anATHE [Tn0IMAaAM TOBEPXHOCTEN TEJ BpAILICHHS 2
Tema 5.19 Cogepxanue yueOHOro MaTepuana
KombuHauum v >
HaXO)KI[eHI/Ie O6’BGMOB, miomaaen MOBEPXHOCTCHU MHOTI'OI'PaHHUKOB, TCJI BpalllCHHA.
MHOTOTPaHHMKOB 1 Ten KomOunanuu ten. KoMOuHamm MHOMOrpaHHUKOB
Bpatienna KomM6unupoBanHoe 3aHsTue 2
KonrtposnbHast pabora 2
Pa3nea 6. Crenenn n xopHu. CteneHHas GyHKuus 52
Tema 6.1 Coneprxanue yueOHOro MaTepuasa
CrenenHass QyHKUus, e | [IonsaTHe KOPHS N-Of CTENeHM W3 JAeicTBUTeNnbHOro uncna. OyHkmun y = VX ux
CBOHCTBA cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-Oi CTENEHU
KomMmOuHMpOoBaHHOE 3aHSTHE 2 OK-01, OK-02,
Tema 6.2 Coneprkanne y4eOHOT0o MaTeprana OK-03, OK-04,
[Ipeobpa3zoBanue I[Ipeo6Gpa3zoBanKe UPPALMOHATBHBIX BBIPAXKEHUH OK-05, OK-07
BBIDAKEHUN C KOPHAMH N- | [IpakTHUYeCKOE 3aHATHE 2 I1IK2.1 TIK 2.4.

OU cTeneHu

Tema 6.3
CBoiicTBa CTEIICHU C
paIrMoHaTbHBIM u

Coneprkanne y4eOHOro MaTepurana

[ToHsATHE CTeTeHu ¢ MOOBIM pallMOHAIBHBIM TIOKa3areneM. CTeneHHble (yHKIINH,
WX CBOMCTBA U Tpaduku
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JNIEUCTBUTEILHBIM KoMmOuHMpOBaHHOE 3aHSTHE
MOKa3aTesIMU
Tema 6.4 Cogneprkanue ydeOHOro Mareprasa

CteneHHble  QYyHKUMM,  UX
CBOWCTBA U rpadmKn

Onpenenenne creneHHoi (yHkuuu. Vcmonb30BaHWE €€ CBOWCTB MPHU PEHICHUU
YpaBHEHUI U HEPABEHCTB

HpaKTI/I‘IeCKOC 3aHATUC

Tema 6.5
HppanuonanbHble
YPaBHEHUs U HEPaBEHCTBA.
Meroas! ux pemeHus

Copepxanue yueOHOro MaTrepuana

PaBHOCHIIEHOCTH HppalMOHAJIbHBIX ypaBHeHI/Iﬁ MeTtoapl uX PCLICHUA. Pemenue
HppalMOHAJIBbHBIX ypaBHeHI/Iﬁ Pemenue HppalliOHAJIbHBIX HCPABCHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHC

[IpakTyeckoe 3aHATHE PelweHne MppaLMoHabHbIX YpaBHEHWI

Tema 6.6

CTeneHHas GyHKUMA
[TokazarenbHast QyHKIMS,
€e CBOMCTBA

Cogepxanue yueOHOTo MaTepuana

CreneHb ¢ INpOU3BOJBHBIM JIEHCTBUTENBHBIM IOKazareneM. OrnpexneneHue
nokaszareiabHON (pyHKIMM, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C IPUMEHEHHUEM
nokasareinbHON (QyHKUIMU. PerieHue mokazareiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpauyecKuM MeToI0M

KombunnpoBanHoe 3ansTre

Tema 6.7
[Toka3zarenbHbIE
ypaBHEHUS U HEPABEHCTBA

Cogepxanue yaeOHOT0O MaTepuana

Pemienne moka3aTellbHBIX ypaBHeHPII’I METOAOM YpaBHUBAHUA HOKaSaTeHeﬁ,
METOJIOM BBEICHHUS HOBOM HepeMeHHOﬁ, (bYHKI_II/IOHaJ'IBHO'Fpa(I)I/I"IeCKI/IM MCTOA0M.
Penienne nmoka3aTeabHBIX HEPAaBCHCTB

KomMmOuHMpOoBaHHOE 3aHSTHE

Tema 6.8
Cucrempl TOKa3aTEJIbHBIX
ypaBHEHUH

Coneprkanne yuebHoro matepuana. [lokazarens crenenn. CriocoObl pereHust

CucreMbl TOKa3aTeIbHBIX ypaBHCHI/Iﬁ. Pemenue cucreMsl criocooom IOACTAaHOBKHU,
3aMCHBI HCpCMCHHOfI

[IpakTrueckoe 3aHsTHE PelueHne nokasaTesibHbIX YPaBHEHWI

HpaKTI/ILICCKOC 3aHATHE PewleHne noKasaTesibHbIX HEPaBEHCTB

Tema 6.9
Jlorapudpm qucia
Jecatuunspiit u

Conepxanue yuaeOHOro MaTepHrasa

Jlorapupm umcna. Omnpenenenue jorapudma. JlecATUUYHBII W HaTypalbHBINA
aorapudmsl. Yucio e

40




HaTypaJbHbBIN Jorapudmsl,
YHCIIO €.

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.10 Cogneprkanue ydeOHOro Mareprasa

CaoiicTBa norapupmoB | OcHoBHOE Jstorapupmuyeckoe ToxaecTBO. CBoiictBa Jorapudmo. Ormeparius
Onepanus JorapupMUpPOBAHUS

norapupMUpPOBaHUS KombunupoBanHoe 3aHstue

Tema 6.11 Cogneprkanue ydeOHOro MaTepuasa

Jlorapudpmuueckas Jlorapugmuueckas pyHkuus . CBOHCTBaA J0rapupmMuueckon (yHKINU.

¢byHKLUs, ee CBOWCTBA

KombOunupoBanHoe 3ansTue

Tema 6.12

Coneprkanue ydeOHOro MaTepuana

Jlorapudpmuueckue [lonsartne norapudmuyeckoro ypaBHeHHs. Omnepanus TNOTECHIUPOBaHUS. Tpu
YPaBHEHUH. OCHOBHBIX METOJa pelIeHHs Jorapu(MUUECKUX YpaBHEHMH: (YHKIMOHAIBHO-
Jlorapudpmuueckue rpa¢puyeckuif, MeTOj NOTEHIMPOBAHUSA, METOJ BBEACHUS HOBOW IEPEMEHHOM.
HEPAaBEHCTBA. Cucremsl | Jlorapudmudeckne HepaBeHCTBA AJTOPUTM pPELICHUS CHUCTEMBl ypaBHEHHI.
JorapupMUUECKUX PaBHOCHIIBHOCTD JIOrapupMUUECKUX YPaBHEHUH U HEPABEHCTB

ypaBHEHUH KomM6unupoBanHoe 3aHsTre

Tema 6.13 IIpojeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NPHUKJIATHOT0 MOAYJIfA)

[Tpumenenune norapudpma. Jlorapupmuueckas coupans B npupope. Ee
MaTeMaTUYECKHUE CBOMCTBA

[IpakTuueckoe 3anarue Jlorapudmsl B IpupoJe U TEXHUKE

[TpakTueckoe 3austue [Ipumenenue porapudma.

Tema 6.14 Vcnonb3oBanue
OCHOBHBIX METOJIOB PEIICHUS
JOTapUPMHUIECKUX
ypaBHEHUI

Conepxanue yuaeOHOro MaTepHasa

Metonapl perieHus: JOTapuMHUUECKUX ypaBHEHHUH :(yHKIMOHATBHO-TpaUIECKui,
METO/J] MOTCHIUPOBAHUA , METO/] BBEICHUSA HOBOH HepeMeHHOﬁ

[IpakTueckoe 3aHATHE Hcnons3oBanue OCHOBHBIX METOJI0B peuieHust
norapupMUIecKuX ypaBHEHU: QYHKIIMOHATBHO-TPApUUECKUIA, METO]I TIOTCHITUPOBAHUS

IIpakTudeckoe 3aHsaTHe Vcrmonbp3oBaHHE OCHOBHBIX METOJIOB PEUICHHS JIOTapH(PMHUUISCKUX
YpaBHEHUI: METO/] BBEICHUSI HOBOM MTEPEMEHHOMN
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Tema 6.15

CopneprkaHuie yueOHOTO MaTepraia

Pemenune cucreM | Cuctema Jorapu()MUUECKUX ypaBHEHUH, CUCTEM JIOTapU(MUIECKIX HEPABEHCTB
ITOKa3aTCIIbHBIX 1 | [IpakTdeckoe 3anaTue Pellenne cucTeM 1OKa3aTeabHbIX YPABHEHHUN
Norapu)MUYECKUX [TpakTyeckoe 3ansTre Pemenue cucteM JorapupMUIECKUX ypaBHEHUIH 4
YpaBHEHUU
Tema 6.16 Cogepxanue yaeOHOTO MaTepuaa
Pemenue 3ana4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedmmx — norapupMHYECKHX
Jlorapudmer. YpaBHEHUI, HEPABEHCTB 2
Jlorapudmuaeckas KoHTtposbHas padota
byHKIUSA
Pa3nesa 7. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BePOSITHOCTEM 30
Tema 7.1 Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE noustus | [lepecranoBku, pasmenieHusi, coueranusi. COBMECTHbIE U HECOBMECTHBIE COOBITHS.
koMOuHartopuku CoObiTue, | TeopeMbl 0 BEpPOSITHOCTH CyMMBI COOBITHIL. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCHUMBIC U 2
BEPOSTHOCTH COOBITHS. He3aBUCHMBbIE COOBITUS. TeopeMbl O BEpOSITHOCTH IPOU3BEACHUS COOBITHIA.
KomOunupoBanHoe 3aHsTHE.
[TpakTrueckoe 3ansTue CiaoxeHne BeposITHOCTEN 2 OK-01, OK-02,
I VMHOKEHHE BEPOSITHOCTEN 2 OK-03, OK-04,
PaKTHUYECKOE 3aHATHE p OK-05, OK-07
Tema 7.2 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue K2 1 [IK 2.4.
BepositHOCTB B | IPHKJIATHOTO MOLYJIs1)
npodeCcCHOHATBHBIX OTHOCHUTENBHASA YacTOTa COOBITHSA, CBOMCTBO ee YCTOW4YMBOCTH. CTaTHCTHYECKOE
3aa4ax omnpezeneHue BepossiTHocTU. O1leHKa BEPOSTHOCTU COOBITHS
[TpakTrueckoe 3ansATHE BeposTHOCTD B MpoeccroHabHBIX 3aa4ax 2
ITpakTrueckoe 3aHsaTHE CTaTUCTUYECKOE ONPEICTICHHE BEPOSTHOCTH. 2
IIpakTrueckoe 3aHsaTHE OLieHKa BEPOSTHOCTU COOBITHS. 2
HpaKTI/ILIeCKOC 3aHATHE Pemenne MPpUKIIAAHBIX 3a/la4 C IMPUMCHCHUCM BCPOATHOCTHBIX 2
METOJIOB
Tema 7.3 Copneprxanue yueOHOro MaTepuaa
JuckperHas  ciy4aiHas | Bugel cnyvaiiHbix BennuuH. OrmnpeneneHue JAUCKPETHOM Cyd4aifHOW BEMYMHBI.
BEIIMYHMHA, 3aKOH ee | 3aKkoH pachpefeneHus JTUCKPETHOM CciydyahHoW BenuuuHbl. Ee  4ucioBbie
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pacrpeiesneHus XapaKTEePUCTHKU 4
KomOunmnpoBaHHoe 3aHsATHE
IIpakTrueckoe 3ansTue OnpezeneHue AMCKPETHON CIy4aifHOW BETHYHHBI 2
Tema 7.4 Cogepxanue yaeOHOT0O MaTepuaa
3agaun  MmaremaTtudeckod | Bapuanmonneiii  psn.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTEePUCTHKH psiia HAaOII01aeMbIX JTaHHbBIX
KomOunmnpoBaHHoe 3aHsATHE
4
Tema 7.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
[lepBuunas 00paboTKa | MPUKJIATHOT0 MOTY.JIS)
CTaTUCTHYECKUX  JaHHbIX | CocTaBieHHne TaONUIl M AWAarpaMM Ha mpakTuke. ['padudeckoe ux mpeacTaBieHue.
Mpaduueckoe Haxoxaenue cpelHUX XapaKTepUCTHK, HAOII0JaeMbIX JTaHHBIX
npeacrasneHue KoMOuHHMpOBaHHOE 3aHATHE 4
CTATUCTUYECKMX AAHHbBIX
Tema 7.6 Coneprkanue y4eOHOro MaTepuana
Pemenue 3a1a4. | DneMeHThl KoMOMHaTOpuKU. CoOObITHE, BEpPOSITHOCTH COObITHA. CrloXeHue Hu
OneMEHThI YMHOKEHHE BEPOATHOCTEN
KOMOUHATOPUKH, KonrponsHas pabora 2
CTaTUCTUKM U TEOPHUH
BEPOSATHOCTEMN
Pa3nen 8. YpaBHeHUs1 M1 HEPABEHCTBA 20
Tema 8.1 Coneprkanne y4eOHOT0 MaTeprana
PaBHOCMIIBHOCTB PaBHOCMIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHUI M HEPABEHCTB. | pABHOCWIBHBIX TIEpeXoJaX B YpaBHEHHSIX M HepaBeHCTBax. OOIIMe MeETOIb OK-01, OK-02,
OO1ye METObI PEIIEHNsT | peleHHs YpaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMH K PaBEHCTBY apryMEHTOB 4 OK-03, OK-04,
JUIE MOHOTOHHBIX (DYHKLMH, METOJ Pa3oKeHUsI Ha MHOXXHUTEJH, METO] BBEIACHUS OK-05, OK-06,
HOBOM NEPEMEHHOH, PyHKIIMOHAIbHO-TpapUUIEeCKU METOT OK-07
KomMmOuHMpoBaHHOE 3aHSTHE [IK2.1 TIK 2.4.

Tema 8.2
I'padpmueckuit METOJ
peleHns yYpaBHEHUH,

CopneprkaHuie yueOHOTO MaTepraia

OO01re MeTo/bI pelIeHUs HEPaBEHCTB: TIepEX0/1 OT CPABHEHUS 3HAYCHUN (PYHKITHIA
K CPaBHEGHUIO 3HAYCHUH apryMeHTOB [UII MOHOTOHHBIX (YHKIMHA, METOA
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HEPaBEHCTB WHTEPBaJIOB, (PyHKIIMOHATbHO-Tpadudeckuii MmeTo. ['paduueckuii MeTo peIICHUS
yYpaBHEHUU U HEPABEHCTB 4
Komb6unupoBanHoe 3ansatue

Tema 8.3 Cogepxanue yaeOHOT0O MaTepuaa

VYpaBuenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Monynss mo onpeaenenuto. Ilpocreiimme

C MOJYyJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCHIIBHBIX MEPEXOJ0B B
OTIpe/IeNICHHBIX TUIaX YpaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
KombOunnpoBanHoe 3aHsaTHE

Tema 8.4 Cogepxanue yueOHOro MaTepuana

VYpaBHEeHHs U HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpoM. [IpocTeiive ypaBHEeHUS U HEPABEHCTBA C MApaMETPOM

C mapameTpaMu KomOuHmpoBaHHOE 3aHATHE 4

Tema 8.5 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cojiepKaHue (conep:xanue

CocraBiieHHE M pELICHUE | MPUKJIATHOTO MOTYJIsI)

npodeccHoHaNbHBIX 3a/au | PemieHne TEKCTOBBIX 337124 MPOPECCHOHATBLHOTO COICPIKAHHS

C TMIOMOIIIbIO YpaBHEHHH [TpakTHyeckue 3aHATH 4

IIpomexyTounasi arrectanus (JK3amMeH) 4

KoncyabTanus 6

Bcero: 326
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILTHHBI

3.1. lna peajM3anuy MPorpaMMbl TUCHUILUIMHBI NMPEIyCMOTPEHBI CJEAYIOIIHe CrennajibHbie
MOMeIeHHsI:

Peanusanus mporpaMMbl AUCIUILTMHBI OCYIIECTBIISICTCS B YIeOHOM KaOMHETe MAaTEMAaTHKH.
O6opynoBanue yaeOHOTo KabUHeTA!

- I0CAI0OYHBIC MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MeCTO MPEernoIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHAIIOB;

- 3aJ1aHus U1 KOHTPOJIBbHBIX padoT;

- mpo(heCCHOHAILHO OPUCHTUPOBAHHbIC 3a/1aHU;

- MaTepUaIbl IK3aMCHA.

TexHuveckue cpeacTBa OOyUCHHUS:

- IEPCOHAIIBLHBIN KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPAMMHBIM 00ECIICUCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UnpopMmannoHHoOe obecrniedeHne peajn3alui NPOorpaMmMbl

1. st peanu3anuu mporpaMMbl OMOTHOTEYHBIN (OHT 00pa30BaTEIBLHON OPraHU3alud UMEET
NIeYaTHbIE W/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HH(POPMALIMOHHbBIE PECYPChI, PEKOMEH/IOBaHHbIE
JUISL UCII0JIb30BAaHUS B 00pa30BaTENIbHOM MPOIIECCE, HE CTapIle MATH JIET C MOMEHTA U3AaHMUsL.

Jlureparypa

Jas1 o0yuaommxcst

OcHOBHbBIEC HCTOYHHKH:

1. MaremaTuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHAIN3a, TeOMETpHs. Anredpa u Havaa

MaTeMaTHyecKoro a”ainusa (B 2 yvacrtsax) (B 2 wactsx). 10-11 kmacc. Yacts 1: MopakoBuy

A.T'., Cemenos I1.B.; Yacte 2: Mopakosud A.I'. u apyrue; nox peaaknueit Mopakosuua Al

"MOLL MHEMO3HNHA".

2. Marematuka: anreOpa M Hayaja MaTeMaTHYECKOro aHaiausa, reomeTpus. ['eomerpus. 10-11

kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsenienue, 2022.

I[OHOJIHI/ITEJII)HLIG HCTOYHUKH:

1. BammakoB M.M. Matemartuka: yueOHUK JUIS CTY/l. YUPSKICHUH cpea.npod. oOpazoBanus. — M.,
2021.

2. Aranacsu JI.C. u qp. MaTtemaruka: anreOpa u Hauyaja MaTeMaTHUECKOTO aHaJIM3a, TeOMETPUSL.
I'eomerpust. 10-11 k., I[Ipocemenne 2022

3. Mopaxosud A.I'., Cemenos I1.B. Matemaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHAIIN3A,
reoMeTrpus. Anrebpa u Hayana MateMaTHdeckoro anainmsa. B 2 4. 10-11 k. [IpocBemenne 2021

DJIeKTPOHHBbIE U3IAHMS

1. Beepoccuiickue uatepreT-onmumnuansl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 3eKTPOHHBIH.

2. Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbBIX pecypcos. - URL: http://school-
collection.edu.ru (mata oopamenwust: 08.07.2022). - TekcT: 3JIEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EanHoe 0KHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (nata oopamenus: 02.07.2022). - TekcT: 37eKTPOHHBIH.

4. Hayunas snexkrponnas 6udnuoreka (HObB). - URL: http://wwwe.elibrary.ru (nara
obpamenusi: 12.07.2022). - TekcT: 2IeKTPOHHBIH.
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5. OTkpbITHIH KOUTEK. Matematuka. - URL: https://mathematics.ru / (mata obpareHwust:
08.06.2022). - TekcT: 2NeKTPOHHBIH.

6. [ToBTropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

1. CrpaBOYHUK 110 MaTEMaTUKE JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparmenus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpennsis MaTemMaTudeckasi ”HTepHeT mkodia. - URL: http://www.bymath.net/ (nata

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. depepanbsiii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nara
obpamienust: 02.07.2022). - TekcT: 37IeKTPOHHBIH.
denepanbHbIi HEHTp HHGOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 37eKTPOHHBII

10. Sunpekc xiacc
https://www.yaklass.ru/p/matematika-spo/programma-340-ch/povtorenie-kursa-matematiki-
osnovnoi-shkoly-7446274

11. https://sites.google.com/view/fedinatp/mMaremMaruka-1-kypc

12. https://nyummuitne garor.pd/component/djclassifieds/?view=item&cid=7:isbn-
s0&1d=2190:MeToMYeCcKUE-TIPUEMBI-PENICHUS-TPAKTUKO-OPUESHTUPOBAHHBIX -3a1a4-[10-T€OMETPUU -
Ha-puMepe-3aaHuii-orn-u-era&ltemid=464
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4. KOHTPOJIb U OLIEeHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUNIMHBI

KoHTpo.1b ¥ OLeHKa pe3ynbTaToB OCBOEHUS 00IIe00pa30oBaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCS

qcpes3 AUCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dopmupoBaHue

o0mmx wu

npoeCCHOHATTBHBIX KOMIETEHIUH 0 pa3/iesaM U TeMaM CO/Iep)KaHus yueOHOro MaTepHara.

Oo6masi/mpogeccuoHanbHAS Pa3zpgen/Tema THI OLleHOYHBIX
KOMIIETeHIUS MepONpUsITUSs
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

peleHus 3a1a4
npodeccnoHaTbEHOM
ACATCIIBHOCTH MTPUMCHUTCIIBEHO
K Pa3IMYHBIM KOHTEKCTaM

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6,2.7,2.8, 2.9,2.10

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7I1-o0/c, 4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Temn! 6.1, 6.2, 6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,

VYceTHbII onpoc
MaremaTudeckuii JUKTAHT
NupuBunyanbHas
caMOCTOATeNIbHAs paboTa
IIpencraBnenne
pe3ynbTaTOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX paboT
3amuTa UHIUBUAYATbHBIX
MPOEKTOB

KonTposabnas padora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJTaHUN

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPEJCTBA MTOUCKA,
aHaJIM3a U UHTEPIPETALUU
uHpopmanuu, u
WH()OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BHITIOJTHEHUS 337124
npodeccnoHanbHOM
JeSITeIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6, 4.7 Il-o/c, 4.8, 4.9, 4.10,
4.11,4.12

P 5, Temnr 5.1,5.2,5.3,5.4,5.5,
5.6,5.7,5.8,5.9,5.10, 5.11,
5.12,5.13,5.14, 5.15, 5.16,

5.17

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-

TectupoBanue

VYceTHBII onpoc
MaremaTi4ecKuii TUKTaHT
NuauBunyanbHas
camocTosiTeNbHas padoTa
IIpencrasnenue
pE3yJIbTaTOB
NPaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
3aiuTa MHIMBUyaTIbHBIX
IPOEKTOB

KonTposabnas pabora

Bremonnenue
o/c, 6.11 9K3aMEHAIIMOHHBIX
P7, Temsr 7.1,7.2,7.3,7.4,7.5, .
3aJaHui
7.6,
OK 03. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

peann30BBIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NIPEAIIPUHUMATEIBCKYIO
ACATCIIBHOCTH B

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7I1-o0/c,4.8,4.9,4.10,4.11

VYceTHBIT onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue
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npogeccuoHanbHOH chepe,
UCIIOJIb30BaTh 3HAHUS 110
(uHAHCOBOW TPAaMOTHOCTH B

P 5, Temrr 5.1, 5.2
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-

pe3yabTaToB
NPaKTUYECKUX paboT
3ammra TBOpUECKUX padoT

Pa3IMYHBIX KU3HEHHBIX o/c, 6.11 3amuTa MHIMBUYaTbHBIX
CUTYaUAX P7,Temnt 7.1,7.2,7.3,7.4,7.5, MPOEKTOB
7.6, Konrpossnas pabora
P 8. Tems! 8.1, 8.2, 8.3, 8.4, 8.5 BhIIOMHCHUE
9K3aMEHAIMOHHBIX
3aJaHui
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

B3aMMOJICHICTBOBATh U PabOTATh
B KOJUUIEKTHBE U KOMaHE

15,16

P 2, Temsr 2.1, 2.2, 2.3, 24, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.71I1-o0/c, 4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

P 6, Temn! 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temw1 7.1,7.2,7.3,74,7.5,
7.6,

VYeTHbII onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
IIpencraBnenne
pEe3ynbTaTOB
IPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX paboT
3amuTa UHIUBUAYATbHBIX
MPOEKTOB

KontponpHas padora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJTaHUN

OK 05. OcymiecTBisiTh yCTHYIO
Y TIMCbMEHHYI0 KOMMYHHKAIIUIO
Ha TOCYapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4€TOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7I1-o0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4,
15,16

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,

TecTtupoBanue

VYeTHBII onpoc
MareMaTH4ecKuil TUKTaHT
NunuBunyanpHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ynbTaTOB
NPaKTUYECKUX paboT
3aiuTa TBOPUECKUX paboT
3aiuTa MHIMBUyadbHBIX
IIPOEKTOB

KonTpomabnas pabora

4.6,4.711-o0/c, 4.8,4.9,4.10,4.11 Brinonuenue
P 5, Temsr 5.1, 5.2 9K3aMEHALIMOHHBIX
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 3aJJaHui
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,
OK 06. IposiBnsaTs rpakaancko- | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

MaTpUOTUYCCKYIO MO3UIHUIO,

15,16

VYceTHBIT onpoc
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JIEMOHCTPHPOBATh OCO3HAHHOEC
MTOBEJICHUE HA OCHOBE
TpaJIUuLIHOHHBIX
00111eUeI0BEUEeCKUX 1IEHHOCTEM,
B TOM YHCJIE C YIETOM
rapMOHHU3AIUH
MEXHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIECHHUH,
HpI/IMeHHTB CTaHI[apTBI

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6,

Maremarudeckuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHas pabora
IIpencraBinenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPYECKUX padoT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

AHTHUKOPPYIIIUOHHOTO KonTponbHas padbora

[MOBEICHUS Brinonnenue
9K3aMEHAI[MOHHBIX
3alaHUuN

OK 07. ConencTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, | TectupoBanue

COXPaHEHHIO OKpYXKarollen
Cpelbl, pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHITUITBI OEPEKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
IeWCTBOBATh B UPE3BbIYAHBIX
CHUTYaIUIX

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.25.7, 5.8, 5.9,
5.10,5.11,5.12,5.13, 5.14,

5.15, 5.16,5.17

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temn1 7.1,7.2,7.3,74,7.5,

YcrHbIi onpoc
MaremaTruecKkuil JTUKTAHT
NuauBunyanbHas
camocTosTeNbHas padoTa
[IpencraBinenue
pe3yIbTaToOB
MPAKTHYECKUX paboT
3amuTa TBOPUYECKUX paboT
3almuTa UHIMBUIYaIbHBIX
IIPOEKTOB

KonTponbnas pabora

Brimonnenue
7.6, 3K3aMEHAIlMUOHHEBIX
3aJaHuN
IIK 2.1 CrpykTypHupoBaTh P 1, Tema 1.1, 1.2, 1.3 [I-0/c, 1.4, | TectupoBanue

1n(poBbBIE TaHHBIE TS
MyOIMKaIuU

15,16

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,

P 8. Temsr 8.1, 8.2, 8.3, 8.4, 8.5

VYcTHBIT onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
camocTosTeNbHas padboTa
[IpencraBnenue
pe3yJIbTaTOB
MpaKTUYECKUX padoT
3amuTa TBOPUYECKHUX padoT
3amuTa UHIMBUAYaTbHBIX
MIPOEKTOB

KonTpomnpHas pabota
Brmonaenne
9K3aMEHAIMOHHBIX
3aJaHuN

[1K 2.4 Cobupath CTaTUCTUKY
10 pe3yibTaTam paboThl

P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4,
1.5, 1.6
P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5

TectupoBanue
VYceTHBIT onpoc
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IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7I1-o/c, 4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6,

Maremarudeckuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHas pabora
IIpencraBinenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPYECKUX padoT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

KonTposabHas padora
Brmonaenune
9K3aMCHAI[MOHHBIX
3alaHUuN
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