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MosicHUTeNbHas 3anucka
HopmaTuBHO-NpaBoBas 6a3a Npu peanunsaumm paboueli NporpamMmmbl:

» OefepanbHbIli 3aKOH 0T 29.12.2012 1. Ne 273-93 «O6 06pa3oBaHum B Poccuinickoin degepaumms;

* Mpuka3 MwuHnpocseuweHns Poccum oT 20 masa 2020 r. Ne 245 «O6 yTBepxAeHUM (hefepanbHOro nepeyHs Y4YeOHUKOB, [AONYLLEHHbIX K
MCNONb30BAHUIO MNPV peanu3aumn UMEKLWNX roCcyfapCTBEHHYIO akKpeauTauuio 06pas3oBaTefibHbIX MPOrpaMM HayasbHOro o6Lero, OCHOBHOIMO
obLero, cpegHero obuiero o6pasoBaHns opraHM3aLnamMmn, oCyLLEeCTBIAOLWNMM 06pa3oBaTe/IbHYO AeATeNbHOCTbY;

» Tpukas MuHnpoceelyeHmns Poccun ot 23 gekabps 2020 1. Ne 766 «O BHeCeHUM M3MEHEHWI B (hefepasbHblil nepeyeHb YH4eOHMKOB, 4ONYLLEHHbIX K
MCMOMb30BaHMIO NPU peann3auum UMERLMX roCyLapCTBEHHYHO aKKpeauTaumio o6pa3oBaTeflbHbIX NPOrpamm HayasbHOro 06Lero, OCHOBHOIO
obulero, cpefHero o6uero o06pasoBaHUA OpraHM3auMAaAMKU  OCYLLECTBAAIOWMMUN 06pa3oBaTe/lbHY0 [eATeNbHOCTb, YTBEPXAEHHbIN MprKasom
MwuHucTepcTBa nNpoceeLLeHnii Pocecuiickoin degepaunm ot 20 mas 2020 r. No 254»;

e QefiepanbHblii roCyfapcTBEHHbI 06pasoBaTe/lbHbIi CTaHAApPT OCHOBHOrO 06Liero 06pasoBaHWs, YTB. NpUKasoM MuHOGpHayku Poccun oT
17.12.2010 Ne 1897;

 Mpukas ot 31.12.2015 Nel577 « O BHECEHMM W3MEHEHUI B (hefepasibHblii 06pa3oBaTeNlbHbIA CTaHAAPT OCHOBHOMO 06LLEro 06pa3oBaHus,
YyTBEPX/AEHHbIV NpuKasom MuHucTepcTBa 06pa3oBaHms U HayKun Poccuiickoin degepauny ot 17.12.2010 Ne1897;

» OcHoBHasi obpasoBatesibHas nNporpaMMa OCHOBHOr0O 06uiero obpasoBaHua And 5-9 knaccoB HOBOLAXTUHCKONM LWKO/MbI-MHTEPHaTa Ha 2022-2023
y4Yeb6HbIN rof,;

* Mporpamma BocnutaHus N’6OY PO HOBOLWAXTUHCKON LIKO/bI-MHTEPHATA.

Paboyas nporpamma no anrebpe And 7kn. paspaboTaHa Ha OCHOBe (pefepasbHOr0 KOMMOHEHTa rocyAapCcTBEHHOro 06pa3oBaTe/IbHOr0 CTaHgapTa
o6Lero obpasoBaHus, coopHUKa paboumx nporpamm. Anrebpa. 7-9 knaccol / [coctaButens T. A. Bypmuctposa). - M. lMNMpoceeweHne, 2011.
Mcnonb3yembli yuebHUK: Anrebpa, 7 Knacc. Y4yebHoe nocobue/ byHumosny E.A., KysHeyosa J1.B., MuHaeBa C.C. VM3gaTenscTBO: lMpocBeLLeHuMe.
Cepus: Coepsbl, 2018
Kypc anrebpbl paccumtaH Ha 3 4aca B HefleNto B TeueHue 34 Hegenb oby4yeHus, Bcero 102 yaca B rog. daktuyecku - 99 yacoB B rof. YMeHbLLEHO
KO/IMYECTBO YacoB Ha NMOBTOPEHME B HaYasle U B KOHLE y4e6HOro roga.
OCHOBHbIE LN Kypca:

* OBflafi€HME CUCTEMOIN MaTeMaTUUYECKUX 3HaHUA U YMEHWA, HeOOXOAUMBIX AN NPUMEHEHUS B MPAKTUYECKON AeATeSIbHOCTU, WU3YYeHWUS

CMEXHbIX AUCLMUMNINH, MPOAO/HKEHNS 006Pa30BaHNS;



WHTENNEeKTYaNbHOe pasBUTME: SICHOCTb M TOYHOCTb MbIC/M, KPUTMYHOCTb MbILLMEHUS, WHTYULMS, NOFMYECKOE MbILL/IEHWE, 3/1EMEHTbI
aNropUTMUYECKON KyNbTypbl, MPOCTPAHCTBEHHbIX NPeACTaBNeHWIA;

(hopMmmpoBaHWe NpeacTaBieHNn 06 NAesx U MeTofax MaTeMaTWKN KaK YHUBEpPCasbHOIo si3bfca HayKW, CPeAcTBa MOAENMPOBaHNS SIBNEHWIA 1
MpPOLECCOoB;

BOCNMTaHMWE Ky/MbTypbl /IMYHOCTW, OTHOLUEHWS K MaTeMaTUKe KaK K 4acTW O6LLEeYeNOBEYECKO Ky/bTypbl, MOHUMaHWE 3HAYMMOCTM
MaTeMaTUKW AN Hay4HO - TEXHWUYECKOro Mporpecca.

Uanauu Kypca:

L
2.

3.

4.

5.

CucTeMaTm3npoBaTth 1 0606LNTb CBEAEHMS O AECATUUYHBIX U 0ObIKHOBEHHbIX ApPO6SIX.

CchopmumpoBaTh NpeacTaBieHne 0 NPSMOI NPONOPLMOHANBHOCTI U 06PaTHO NPONOPLMOHANILHOCTM BE/IMYMH; BBECTW MOHSATE NMPONOPLMN 1
Hay4MTb YYallMXca NCNONb30BaTb NPONOPLUM NPK PeLLEHNN 3ajay;

CchopmumpoBaTh NepBoHavasbHble NPeacTaBNeHMs 0 A3blke anrebpbl, 0 6YKBEHHOM WUCUUCNEHWU; HAYYUTb BbIMOHATL 3/1EMEHTapHble 6a30Bble
npeo6pa3oBaHMs 6YKBEHHbIX BbIPKEHWIA.

Pa3BMTb BbIYNC/UTENbHbIE W anrebpanyeckme 3HaHUS U YMEHWS, He06XOAMMble B MPaKTUYECKOW AEATENbHOCTW, AN M3YUYEHUS CMEXHbIX
AVNCLMNNH.

YCcBOMTb annapaT ypaBHEHWIA - KaK OCHOBHOE CpefjCTBO MaTeMaTUYeCKOro MOZENMPOBaHNSA NPAKTUYECKMX 3afau.

MnaHnpyemble pe3ynbTaThbl 06y4YeHUS

JINYHOCTHbIE, MeTanpeAMeTHbIE U NPeAMETHbIE Pe3y/ibTaTbl OCBOEHUSI KOHKPETHOT0 y4e6HOro npegmeTa, Kypca
[JaHHbI Kypc N03BONsSET A06MBATHLCA CNEAYHOLLMX Pe3ynbTaToB 0CBOEHMS 06pa3oBaTenbHOM nporpamMmmbl OOO.
JINYHOCTHbIM pe3ynbTaToM U3y4eHUs npeameTa ABASeTCS (POPMUPOBAHNE CNEAYIOLMX YMEHWI N KAYEeCTB:

(hopMUpoBaHMe OTBETCTBEHHOIO OTHOLLIEHWS K YYEHMIO, FTOTOBHOCTW M CMOCOBHOCTH K CamMOpasBUTUIO;

(hopMUMpOBaHME YMEHUS ICHO, TOYHO M FPAMOTHO M3naraTb CBOM MbIC/IN B YCTHOI peuu;

pasBUTME NIOTMYECKOTO N KPUTUYECKOTO MbILINEHUSA, KybTYPbl Peyn, CNOCOGHOCTM K YMCTBEHHOMY 3KCMEPUMEHTY;

(hopMMpOBaHME Y YHALLUXCH UHTENNEKTYa/IbHOM YECTHOCTM M 06BLEKTUBHOCTM, CMOCOGHOCTM K MPEOAONEHNIO MbICAUTENbHBIX CTEPEOTUMNOB,
BbITEKAOLLMX 3 0ObIJEHHOTO ONbITa;

BOCMUTaHME Ka4yecTB IMYHOCTU, 06eCNeUnBarOLLMX COLMAIbHYH MOBUIBHOCTb, CMNOCOBHOCTL MPUHUMATL CAMOCTOATE/IbHbIE PELLEHMS;
(hopMMpoBaHMe KauecTB MbILL/EHNS, HEOOXOAMMBIX 415 afanTauuy B COBPEMEHHOM UH(OPMaLMOHHOM 06LLECTBE;

pasBUTME NMHTepeca K MaTeMaTYeCKOMY TBOPYECTBY 1 MaTeMaTUUYECKMUX CMOCOBHOCTEN.

MeTanpeameTHbIM pe3ynbTaTOM U3YYeHUA Kypca ABNseTca hopMupoBaHme YY /.
PerynatusHbole YY .

(hopmupoBaHMe npeAcTaBNeHUA O MaTeMaTWKe KaK 4acTu 06LLeyYenoBeYeckoli Ky/nbTypbl, O 3HA4YMMOCTM MaTeMaTMKU B PasBUTUK
LMBUIM3ALIMN 1 COBPEMEHHOTO 06LLECTBA;

11o3HaBatesnibHble YY /.

YMEHNA OCYLLECTB/IATbL KOHTPO/b MO o6pa3u,y N BHOCUTb KOPPEKTUBHI,



* YMCWHS yCTaHaB/MBaTb NMPUUYNHHO-C/IEACTBEHHbIE CBA3U, CTPOUTL JIOTUYECKUE PaCCYXXAEHUS U BbIBOAbI;

* YMeHUsl MOHUMATb 1 UCNOJb30BaTb MaTeMAaTUYECKNe CPeACcTBa HArNALHOCTU (YePTEXHU, CXEMbI);

* YMeHUs CaMOCTOSTE/IbHO CTaBUTb LieNn, BblbMpaTb 1 CO34aBaTb airOPUTMbI 415 peLleHns yUYebHbIX 3a4au.

KomMMyHUKaT/BHble YY [:
*  pasBUTUA CMOCOBHOCTWN OPraHn30BbIBaTb COTPYAHUYECTBO U COBMECTHYIO AeATE/IbHOCTb C YUYUTENIEM U CBEPCTHUKAMU;
MpeLMeTHbIM pe3ynbTaToM M3yYeHUs Kypca ABMAeTCA CDOPMUPOBAHHOCTL CNefyLWUX YMEHUIA:

* OBNafleHVe MaTemaTUyeCKMMU 3HaHUAMU U YMEHUSMWU, Heob6XOLUMbIMW AN NPOAO/DKEHUS 06YyYeHWUs B CTaplleid LIKOMe WAN UHbIX
06LLle06pa3oBaTe/ibHbIX YUPEXAEHUAX, U3YUEHNE CMEXHbIX AUCLUMINH, NPUMEHEHWE B NOBCELHEBHON XU3HU;

* yMeHue paboTaTb C MaTeMaTUYeCKUM TEKCTOM (CTPYKTYpPUPOBaHWE, U3BNeYEHNe MH(OPMALLMKM), TOYHO M rPaMOTHO BbipaXaTb CBOW MbIC/N B
YCTHOM W MUCbMEHHOWN peyun, MPUMEHATb MaTemMaTUYeCKyr) TEPMUHOJMIOTMI0 U CUMBOJSIMKY, WCMO/b30BaTb pas/inyHble S3blKW MaTemaTuKu
(cnoBecHbIN, CUMBOMIMYECKN, FpanyecKui);

* BnageHve 6a30BbIM NOHATUIAHLIM annapaToM: UMeTb NpeACTaBeHNe 0 Yncne, Apoou, 06 OCHOBHbLIX FEOMETPUYECKMNX 00BbEKTAX;

YMEHWe BbIMOHATL apuimeTnyecKre Npeobpas3oBaHns BbIPAXKEHWIA, MPUMEHATL UX ANS PeLLUeHNs yUYebHbIX MaTeMaTUYecKnX 1 3afad v 3ajad B
CMEXHbIX YUYebHbIX npeagmeTax.

MpegmeTHas 06nacTb «ApudmMeTrKa»:

NepexoAnTb OT OAHOW (POPMbI 3anMnCK YMCen K APYroi, NpeacTaBNATh AECATUYHYIO Ap06b B BUAE 0ObIKHOBEHHOW 1 0OLIKHOBEHHYIO - B BUJE
[eCATUYHOM, 3an1cbiBaTb 60/bLIME U MaSible YMCA C UCNO/b30BAHNEM LiefblX CTeNeHen 4ecaTKu;

BbINOHATb apUPMeTUYECKME LeACTBUSA C paLlMOHabHbIMU YACIaMK1, CPABHUBATL paLVOHaIbHble N AeiCTBUTE/IbHbIE YACNA; HAXOAUTb B HECIOXHbIX
CNyyasx 3HaYeHUs CTeNeHen ¢ LefbIMU NoKasaTeNsMmn; Haxo4UTb 3HAYEHUS YNCIOBbLIX BbIPQXKEHWA;

OKPYINISTb Lefible Yncna v AeCATUYHbIE APO6U, HAXOAUTL NPUBNXKEHUS YMUCeN C HEAOCTATKOM U C M3ObITKOM, BbINOMHATL OLEHKY YMC/OBbIX
BbIPaXXeHWIA;

No/b30BaTbCs OCHOBHbLIMW eAVHULAMU ANNHBI, MacCbl, BPEMEHW, CKOPOCTU, MAoLWaM, 06bema; BbipaxaTb 60nee KpynHble eAnHULbI Yepe3 6oee
MefiKne 1 HaobopoT;

pellaTb TEKCTOBbIE 3aayn, BKIOYasa 3aayun, CBA3aHHbIE C OTHOLLIEHMEM 1 C NPOMOPLMOHANIbHOCTLIO BENNYMH, AP06AMU U NPOLEHTAMMN.
Wcnonb3oBaTb NPUoOGpPeTEHHbIE 3HAHUA U YMEHWSA B MPaKTUYECKOW [eATeNbHOCTU Y NOBCEAHEBHON XU3HU AN1S:

PeLLEHNS HECTOXKHbIX NPaKTUYECKMX pacyeTHbIX 3a4ay, B TOM YMC/ie C UCNO/b30BaHWEM NP HEOOXOAMMOCTM CNPaBOYHbIX MaTeprasnos,
KaNlbKynATOpa, KOMMbIOTEPa,;

YCTHOM NPUKUAKA W OLEHKWN pe3y/ibTaTa BbIYMCNEHWIA; NPOBEPKUN pe3ynbTaTta BblYUCIEHUS C UCMNOb30BaHWEM Pa3/IMYyHbIX NPUEMOB;
MHTepnpeTaLmmn pesynbTaToB peLleHns 3a4ay ¢ y4eTOM OrpaHMyeHuil, CBA3aHHbIX C peasibHbIMU CBOMCTBaMU paccMaTpuBaeMbiX MPOLLECCOB U
SBNEHNIA.

MpeameTHasa 06nacTb « Anrebpax:



COCTaBNATb OYKBEHHbIE BbIpaXKeHUs U (hOPMY/ibl NO YCNOBUAM 33ay; OCYLLECTBAATb B BbIPAXEHUAX U (POPMYyNax YMCNOBbIE NOACTAaHOBKM U
MbINONHATL COOTBETCTBYHOLLME BbIYUCNEHNS, OCYLLECTBAATL NOACTAHOBKY OHOI0O BbIPaXXEHWS B APYTrOe; BbipaXaTb U3 JOpMyN O4HY NEPeMEHHYHO
Yepes OCTa/lbHbIE;

BbIMONHATL OCHOBHbIE JeACTBMS CO CTEMEHAMU C LieNIbIMM NOKa3aTensiMu, C MHOFOYIeHaMU 1 C anrebpanyeckumu apo6saMm; BbIMOMHATL PasfioXKeHne
MHOFOY/IEHOB Ha MHOXWUTENN; BbIMOMHATL TOXAECTBEHHbIE NPe06pa3oBaHns paLoHanbHbIX BblPaXXEHWIA;

pellaTtb SIMHeHbIe YpaBHEHNS;

peLlaTb TEKCTOBbIE 3adaun anrebpanyecknM MeToLoM, MHTEPNPETUPOBATb MONYYEHHbIN pe3ynbTaT, NPOBOAUTL 0TOOP PeLLeHnii, NCXoAsa 13
(hopMynMpoBKK 3agauu;

1306paXxaTb UYMCa TOYKAMU Ha KOOPANHATHOW NPSMOIA;

onpefensiTb KOOPAMHATLI TOUKM NAOCKOCTW, CTPOWUTL TOYKM C 33AiaHHbIMI KOOpPAUHATaMMU.

cnonb3oBaTb NPUOGPETEHHbIE 3HAHUSA Y YMEHUS B NPaKTUYECKOW AeATeNbHOCTU 1 MOBCEAHEBHOM XWU3HW AN1:

BbIMO/IHEHUSA PacYeTOB MO (hopMyam, 418 COCTaBNEHNS (HOPMY, BbIpaXKaOLLMX 3aBUCMMOCTM MEXAY peanbHbIMW BENNMUNHAMU; 415 HAXOXKAEHNS
HY)XXHOV (hopMy/ibl B CMPaBOYHbIX MaTepuanax;

MO/ENMPOBaHNSA NPaKTUYECKNX CUTYaL A 1 MCCNea0BaHNsA NOCTPOEHHbIX MOAENEN € NCNOb30BaHWEM annapaTa anrebpbl;

OMNMUCaHNA 3aBUCUMOCTEN MEXAY (U3NYECKUMUW BENNYMHAMMW COOTBETCTBYOWMUMK (hOpMYynaMmn, Npu NCCNef0BaHNN HECNOXHbIX NPaKTUYECKUX
CUTyauui.

MpeaMeTHas 06nacTb «3NEMEHTbI TOrMKN, KOMOMHATOPUKN. CTaTUCTUKNA 1 TEOpUN BEPOSTHOCTEM»

NPOBOAUTL HEC/TOXHbIE [JOKa3aTeNbCTBa, NONyYaTb NPOCTelLune CNeACTBUSA U3 U3BECTHBLIX WM paHee NoayUYeHHbIX YTBEPXKAEHWU, OLeHBaTb
NOTUYECKYH0 NPaBUIbHOCTb PACCYXXAEHWUIA, NCNONb30BaTb MNPUMEPbI 418 UAMKOCTPALMM U KOHTPNPUMEPBI 415 ONPOBEPXEHNS YTBEPXKAEHWA;
13BNEKaTb MHOPMaLMIO, MPeACTaBNEHHYIO B Tabnnuax, Ha gnarpammax, rpagmkax; cocTaBsaTb TabnuLbl, CTPOUTL AnarpamMMbl U rpaduki;
pellatb KOMBUHATOPHbIE 3a4a4n NyTEM CUCTEMATMYECKOro nepebopa BOIMOXHbIX BApMAHTOB ¥ C UCMO/b30BaHNEM MpaBuia YMHOXEHUS;
BbIUMCNATL CPeHME 3HAUYEHUS Pe3y/IbTaTOB U3MEPEHNIA.

Mcnonb3oBaTh NPpUOGPETEHHbIE 3HAHUA U YMEHUS B NPaKTUYECKOW AeaTeNbHOCTU U NOBCEAHEBHOM XU3HUN ANS:

BbICTpaMBaHNA apryMeHTaLMmn npu foKasaTensCTBe U B AMaNOre;

pacno3HaBaHMsA 10rMYECKN HEKOPPEKTHbIX PaCcCy>XAeHWIA;

3anncu MaTeMaTUYecknX yTBEPXKAEHWNIA, A0Ka3aTeNbCTB;

aHanm3a peanbHbIX YNCMOBbLIX AaHHbIX, MPEeACTABNEHHbIX B BUAE Avarpamm, rpadmkos, Tabnuu;

peLLeHNs NPaKTUYeCKMX 3afay B NOBCEAHEBHOW M NPOdecCUOHaNbHON AesTeNbHOCTM C UCNO/b30BaHWEM LEACTBUIA C YMcnamu, NPOLEHTOB, ANUH,
nnowaaei, 06beMoB, BPEMEHU, CKOPOCTH;

peLeHns yuyebHbIX 1 NPaKTUYEeCKNX 3a4a4, TPebyoLWmnX cucTeMaTnyecKoro nepebopa BapnaHToB.

B pesynbTaTe n3yyeHus anrebpbl 06yvatoLLMiACca HayumTCs:

BbINOMIHATL apMMETUYECKME JEACTBUSA, COYETas YCTHbIE N MUCbMEHHbIE MPUEMbI; HAXOAWUTb 3HAYEHNS KOPHS HaTypanbHOW CTENeHN, MUCMOoNb3ys npu
HEe0OX0AMMOCTU BbIYUCANTE/IbHbIE YCTPONCTBA; M0/1b30BaThbCA OLEHKOW U MPUKMAKOW NPU NPaKTUYECKMX pacyeTax;



COCTaB/ATb OYKBEHHbIE BbIpaXXeHNSA 1 (HOPMY/ibl N0 YCNOBUAM 3aay; OCYLLECTBAATL B BbIPAXEHMAX U (hOpPMynax YMCI0BbIE NOACTaHOBKM U
BbIMO/IHATL COOTBETCTBYIOLLME BbIYUCIEHNS, OCYLLECTBAATL NOLCTAaHOBKY OAHOI0 BbIPaXXEHWNSA B APYroe; BblpaXaTb U3 (hOpMY/ O4HY NEpeMEHHYH0
uepe3 OCTa/IbHbIE;

BbINO/IHATL OCHOBHbIE AEVCTBUA CO CTEMNEHAMMW C Lie/IbIMU MOKa3aTeNsiMn, C MHOro4YleHaMun 1 ¢ anrebpanyeckmmm 4po6amMu; BbINONHATL PasfioXeHve
MHOFOY/IEHOB HA MHOXMWTE/NN; BbINOMHATL TOXAECTBEHHbIE NPe06pa3oBaHNs paLMOHaNbHbIX BbIPAXEHWIA;

pellaTb MHENHbIE YPaBHEHUS;

pellaTb TEKCTOBbIe 3a4a4um anrebpanyeckum MeTooM, UHTEPNPETMPOBAThL NOJTYYEHHbIV pe3ynbTar, MPOBOANTb OTOOP PeLLeHnid, UCXOAS U3
(hopMyNMPOBKM 3ajauu;

1306paxaTb YMcia TOUKaMn Ha KOOPAMHATHOM NPsSMON;

onpeaensTb KOOPAUHATbI TOYKU NIOCKOCTU, CTPOUTL TOUYKM C 3ajaHHbIMU KOOPAMHATaMMK.

cnonb3oBaTb NPUMOGPETEHHbIE 3HAHUA U YMEHWS B NPAKTUUYECKON LeATeIbHOCTU U NOBCELHEBHOM XWU3HU ANA:

BbINOJ/IHEHUA pacyeToB No hopMynaM, A8 COCTaBNeHNS (DOPMY/I, BbIpaXatoLMX 3aBUCUMOCTN MEXAY peasibHbIMU BEIMUUHAMM; AN1F HAXOXKAEHMS
HY>XHOI (hOpMYy/ibl B CNPaBOYHbIX MaTepuanax;

MOZENNPOBaHNS NPaKTUYECKUX CUTYaLNiA 1 uccnefoBaHNA NMOCTPOEHHbIX MOeNel C UCMOb30BaHWEM annapaTa anrebpbi;

ONMcaHns 3aBUCUMOCTEN MeXAY (U3NYECKMMMN BEMYMHAMMW COOTBETCTBYOLMMMN (hOpMynamu, nNpu NCCnef0BaHNN HECNOXHbIX MPaKTUYECKNX
CUTYyaLMiA.

MpegMeTHaa 06n1acTb «3INEMEHTbI NOTUKA. KOMOUHATOPUKNA. CTaTUCTUKN 1 Teopun BepOSATHOCTeii»

NMPOBOANTL HECNOXHbIE A0Ka3aTeNbCTBA, NONyYaTh NPOCTeNLLNe CNeACTBUA U3 U3BECTHBIX UM PaHee MoyyYeHHbIX YTBEPXKAEHWUI, OLEHNBATb
NOTUYECKYH0 NPaBUIbHOCTb PacCY>XAeHWIN, MCNOMb30BaTh NPUMEpPbI 415 UANOCTPALMM U KOHTPIPUMEPLI 4151 ONPOBEPXKEHUS YTBEPXAEHNI;
13BeKaTb MH(OPMALMIO, NMPeLCTaB/IeHHY0 B Tabnumuax, Ha guarpaMmmMax, rpagukax; coctaBnsaTb TabnuLbl, CTPOUTb AnarpaMmbl U rpamvKu;
peLlaTb KOMOUHATOPHbIE 33fa4KM MyTeM CUCTEMATMUECKOro nepebopa BO3MOXKHbIX BaPUAHTOB U C UCMO/b30BaHWEM NpaBuia YyMHOXEHUS;
BbIYMCNATL CPeAHME 3HaYeHNS Pe3ybTaToB N3MEPEHWA.

cnonb3oBaTb NPUOGPETEHHbIE 3HAHUA U YMEHUS B NPaKTUYECKOW AeATeNbHOCTU 1 NOBCEAHEBHOW XU3HN 415

BbICTpamMBaHWs aprymeHTaLumn nNpy goKasatesibCTBE U B 4UANOrE;

pacno3HaBaHWsA NOrMYeCKN HeKOPPEKTHbIX PACCYXAEHWA;

3anMcu maTemMaTuyecKuX YTBepXAeHWI, 10Ka3aTe/bCTB;

aHanmn3a peanbHbIX YNCMOBbIX JaHHbIX, NPeACTaBAEHHbIX B BUAE AnarpaMm, rpauKkos, Tabnuu;

peLUeHns NpaKTUYeCcKMX 3agay B NOBCEAHEBHON 1 NPOecCnoHaNbHOM AeATeIbHOCTM C UCNONb30BaHWEM LEACTBUIA C YnCnaMu, NPOLEHTOB, ANH,
nnowazaeii, 06beMOB, BPEMEHUN, CKOPOCTH;

peLleHnst y4ebHbIX 1 NpaKTUYeCKMX 3adad, TpebytoLwmx cucteMaTnyeckoro nepebopa BapmaHToB.

B pesynbTaTe n3yueHus anrebpbl 06y4arOLNACA HayunUTCA:

BbINO/HATL apuMeTUUECKME AeNCTBUSA, CoYeTas YCTHbIE U MUCbMEHHbIE MPUEMbI; HAXOANUTb 3HAYEHUS KOPHSA HATYPanbHON CTEMeHW, UCMONb3Ys Npw
HEe0OX0AMMOCTU BbIYUCUTENbHbIE YCTPONCTBA; MO0/Ib30BATLCA OLEHKOW M NPUKMAKONM NPU NPaKTUYECKMX pacyeTax;



OCTaBNATb GYKBEHHbIE BbIPXXEHWS 1 (POPMY/bl MO YCMOBUAM 3afay; OCYLLECTBAATb B BbIPOXKEHMAX M (DOPMYIax YMCNOBbIE NOACTAHOBKU 1
MOMNONHATL COOTBETCTBYIOLLME BbIYNCIEHUS, OCYLLECTBAATL NOACTAHOBKY OAHOIO BbipaXKeHWs B APYTroe; BbipaXaTb U3 JOPMYN OAHY NepeMeHHYHo
tOpe3 OCTasbHbIE;

MCMONHATb OCHOBHbIE AENCTBUA C MHOTOU/IEHaMK U anrebpanyeckumu po6sMu; BbINONHATb PasfoXKeHNne MHOMOUYIEHOB Ha MHOXUTE/N; BbINOHATb
OX/[EeCTBEHHbIe Npeobpa3oBaHNa paLMOHa/IbHbIX BblpaXeHU;

CLIaTh /IMHElHbIE YPaBHEHUS;

OlaTb TEKCTOBbIE 3afaumn anrebpanyeckum MeTo40M, MHTEPNPETUPOBATb NOMYUYEHHbIA pe3ynbTaTt, NPOBOAUTL OTOOP PELUEHMiA, UCXoas 13
OpPMY/IMPOBKM 3afauu;

to6paXxaTb YMcna TOUKaMn Ha KOOPAMHATHOW MPAMOIA;

(hefensTb KOOPAUHATBI TOUKWN MIOCKOCTW, CTPOUTb TOUKM C 3afaHHbIMU KOOPANHATaMU;

IXOAWTb 3HAYEHNS PYHKLMK, 3aaHHOI hopmMyol, Tabnnuen, rpadkom no eé apryMeHTy; HaXO4WUTb 3HAYEHUS apryMeHTa No 3HaYEeHUIO PYHKLNN,
[aHHOWN rpaMKom unm Tabnuuen;

(hefenaTb CBOWCTBA (hYHKLMMN MO ee rpaduky;

MCbIBaTb CBOMCTBA M3YUYEHHbIX PYHKLUNIA, CTPOUTL UX FpafuKu;

BNeKaTb MH(OPMaLMIO, NMPeACTaBNEHHYO B TabnMLax, Ha agnarpaMmax, rpadmkax; cocTaBnsaTb TabanLbl, CTPOUTbL AuarpamMmMbl U Fpadinku;
LaTb KOMOUHATOPHbIE 3aa4mM NyTEM CUCTEMATUYECKOrO nepe6opa BO3MOXHbIX BapaHTOB U C UCMO/b30BaHMEM MpaBUia YMHOXEHNS.
>YYatoLLMIACa NoNyYNT BO3MOMKHOCTb:

'MaTb Cneflytolne XXN3HEHHO NMpPaKTUYeckne 3afaun;

COCTOATENLHO NPMOBPETATD U NPUMEHATb 3HAHWS BPaA3NNYHbIX CUTYauusx, paboTaThb B rpynnax;
YMEHTUPOBATb M OTCTanMBaTb CBOK TOUKY 3pEHMS;

>Tb CnywaTb APYruX, U3BAeKaTby4yeOHYH NH(POPMALMIO Ha OCHOBE COMOCTaBUTENbHOIO aHaNN3a006beK T OB;
b30BaThCA NPeAMETHBIM yKa3aTeNneM 3HUMKNONEAMA 1 CNPaBOYHUKOB A/t HAXOXKAEHUANHDOPMaLNN;
OCTOSTENbHO AENCTBOBATb B CUTYaLMM HEONPEAENEHHOCT W NPU PELLEHNN aKTYaNbHbIX ANS1 HAX NPOBAEM.

aTb 3HAUYEHMe MaTeMaTMNYeCKON HayKN ANs peLleHns 3afay, BO3HUKALWMX B TEOPUN 1 NPAKTUKE; WNPOTY U B TO >Ke BPeMSs OrPaHNYEHHOCT b
MEHEHWst MaTeMaTUYeCKNX MeTO/10B K aHaNN3y U UCCNeA0BaHNI0 NPOLLECCOB U ABNEHWIA B NPUPOAE U 06LLECTBE;

T b 3HA4YEHME NPAKTUKMN 1 BONPOCOB, BO3HMKAKOLLMX B CamMOil MaTeMaTuKe 418 (hOPpMUPOBaHUSA MPa3BUT S MaTEeMaTUYeCKO HayKu; UCTOPUIO
WTWS MOHATUSA YnCna, CO3AaHMA MaTeMaTNYeCKoro aHanmsa, BO3HUKHOBEHWSI MPa3BUT S TeOMETpun;

MEHSITb YHUBEPCANbHbIN XapaKTep 3aKOHOB IOTVKN MaTeMaTNYECKNX PaCCy>KAEHUNA, X NPUMEHUMOCTb BO BCEX 06/1aCTAX YeN0BEUECKOIA
LeNbHOCTU; BEPOSTHOCTHbIN XapaKTep pasNnyHbIX NPOLECCOB OKPY>KAKOLLEr0 Mypa.

avpefMeTHbIe pe3y/ibTaTbl YCBOEHMS Y4ebHOro npegMeTa

onpeAMeTHbIe pe3y/ibTaTbl BK/IOYAOT YHUBEPCa/IbHbIE YUYeOHble AeiCcTBUSA (PerynsaTuBHble, NO3HaBaTe/IbHble, KOMMYHUKATUBHbIE).
'NHTUBHbIE YY [I:



YMeH/e camMocT oS TeNbHO ONpeensiTh Leny 06yueHnsl, CTaBnThb 1 (hOPMYyMpPOBaThb HOBblE 3a4a4n By4yeGe 1 No3HABATeNbHOW AesTeNbHOCTH,
pasBMBaTb MOTMBbI U MHTEPECHI CBOEI NMO3HABATeNbHOM e TeNbHOCTW,
O6yyatoLLNIACS CMOXKET:

aHaNM3MPOBaTh CYLLECTBYHOLLME 1 MNaHUPOBaTb GyayLlue 06pa3oBaTe/bHble Pe3y/bTaThl
NAEHTUDMLMPOBATL COGCTBEHHbIE NPOGEMbI N ONpPeAeNsaTb FNaBHY0 Npobnemy;
BblABWIaTb BEPCUM PeLLeHNs NPo6aembl, (hOPMYMPOBaTh MMNOTE3bI, NPeABOCXULLATL

KOHEYHbIA pe3ynbTar;

CTaBUTb LieNb AeATeNIbHOCTY Ha OCHOBE OMpeaenieHHOM NPo6aeMbl U CYLLLECTBYHOLLNX

BO3MOXHOCTEN;

(hopMynMpoBaTh y4eOHble 3aaun Kak Laru AoCTUXKEHNS NMOCTABNEHHOW Lienw

[EATENbHOCTMU,

060CHOBbIBaTb LiesnieBble OPUEHTUPLI N NPUOPUTETHLI CCbI/IKaMWN Ha LEHHOCTU, YKa3biBad U

0060CHOBbIBaS Norn4eckyro nocsienoBaTe/lbHOCTL LLaros.
YMeHVe caMOoCTOATE/NbHO MNNaHMpoBaThb NYyTU [LOCTUXKEHUSA u,ene|7|, B TOM 4ucne anbTepHaTWBHbLIE, OCO3HAHHO BbI6VIpaTb Haunb6onee

3hheK TMBHbIE CNOCOGHI PeLLeHNs y4e6HbIX 1 MO3HaBaTe/NbHbIX 3a4au.
O6yyatoLLNNCs CMOXET:

onpefensTb HE06X0AUMble AENCTBME(S) B COOTBETCTBUM C y4eOHOI 1M NO3HaBaTeNbHON 3afayeid U COCTaBNATb aNrOPUTM MX BbINMOMHEHWS;
060CHOBbIBATb ¥ OCYLLECTBNATL BbI6GOP Hambonee ah(heKTUBHbLIX CNOCOGOB PELLEHUNS YHeOHbIX U MO3HABaTE/IbHbIX 3aay;
onpeaensTb/HaxXoAnTb, B TOM YMC/E U3 MPeAI0XKEHHbIX BApUaHTOB, YCOBUS AN BbINOMHEHWS yYeOHOI 1 NO3HaBaTENbHON 3afauun;
BbICTpaMBaTh XM3HEHHbIe NMaHbl HA KPaTKOCPOUHOE bGyayLliee (3asBNATb LieNieBble OPUEHTHPbI, CTaBUTL afjeKBaTHble UM 3afaun W npeanaratb
AENCTBMSA, yKasbiBasi 1 060CHOBbLIBAs NOrMYECKYH NOCNEA0BATENbHOCTb LUAroB);

BbIGUPATL 13 NPeAJIOXKEHHbIX BapUaHTOB 1 CAMOCTOATENbHO MCKaTb CPeAcTBa/pecypchl ANs pPeLleHns 3a4aumn/fOCTVKEHNS Leu;

COCTaBNATb M/aH peLleHns Npo6aembl (BbIMOAHEHWS MPOEKTa, NPOBEAEHNS NCCNEeA0BAHUS);

onpeaensTb NOTEHLMaNbHbIE 3aTPYAHEHNS NPY PELLEHNN Y4ebHOI 1 NO3HaBaTeNbHON 3aaun N HaXoAUTb CPeACTBaA ANS UX YCTPAHEHUS;
ONWCbLIBATL CBOI OMbIT, OPOPMASAS ero Ana nepefayn ApyrvM NASM B BUAE TEXHOMOTUM PELLUEHWUs MPaKTUYECKMX 3afady onpefeneHHOro

Knacca;
MAaHUPOBATb N KOPPEKTMPOBATL CBOK MHAMBUAYaNbHYH 06pa3oBaTe/lbHYH TPAeKTOpULO.

'Menue COOTHOCUTbL CBOM AEWCTBUSA C MNAAHUPYEMbIMWU pe3ybTaTamMW, OCYLeCTBASATb KOHTPO/Ab CBOE [esAsTeNbHOCTW B Mpouecce
OCTW>KEHUSA pe3ynbTaTa, OnpefensaTb CAOCOObl AeACTBWIA B pamKax MNPeAriodKeHHbIX YCN0BUIA M TpeboBaHMIA, KOPPeKTWpoBaTb CBOM
TCTBUSA B COOTBETCTBUY C U3MEHSIOLLENCS CUTYyaLmei.

pyyaroLLNiica CMOXET:

onpeAensTb COBMECTHO C MeJaroroM W CBEPCTHUKaMW KpUTEpUM MNNaHMPYeMblX Pe3ynbTaTOB WM KPUTEPUM OLEHKU CBOel y4eOHOA
AeATeNbHOCTHY;



CUCTEMaTM3NPOBaTh (B TOM YKCNe BbIGUPaTb NPUOPUTETHBIE) KPUTEPUM NNAHUPYEMbIX PE3YNbTATOB U OLEHKWN CBOEN LeATENIbHOCTH;
0TOMpaTb MHCTPYMEHTbI A5 OLLEHMBAHWS CBOEW AeATeNbHOCTM, OCYLLECTBATb CAMOKOHTPO/b CBOEN [eATE/IbHOCTU B pamMKax NpPeanoXeHHbIX
YCNOBUIA 1 TpeboBaHWiA;
OLEHMBATb CBOO [eATE/IbHOCTb, apryMeHTUPYS NPUUNHBI AOCTUXKEHUS AWM OTCYTCTBUS NNAHUPYeMOro pesynbTara;
Haxo4uTb JOCTaTOYHbIe CPeACTBA A4/ BbINONHEHUS YYeOHbIX AeACTBUM B U3MEHAIOLWENCS CUTyauum W/uam npu oTCyTCTBMM MaHUMPYEMOrO
pe3ynbTaTa,;
paboTas MO CBOeMy MnaHy, BHOCMTb KOPPEKTMBbI B TEKYLLYH [AeATeNbHOCTb Ha OCHOBE aHanu3a WM3MEHEHWIA CUTyauun Ans noayveHus
3annaHnMpoBaHHbIX XapaKTepPUCTUK NPOAYKTa/pe3ynbTaTa;
yCTaHaBMBaTb CBA3b MEXAY MOMYyYEHHbIMW XapaKTepPUCTMKaMU NPOAYKTa WU XapakTepucTMkamu npouecca AeATeNbHOCTU W MO 3aBepLUEHUN
AeATeNbHOCTM NpeaniaraTb M3MEHeHUe XapakTepUCTMK Npouecca A5 NoayYeHns yayULeHHbIX XapakTepUCTUK NPOAyKTa;
CBEpATb CBOM [eNCTBUA C LieNbio U, NP HEO6XO0AMMOCTU, UCMPaBASATbL OLINOGKM CaMOCTOATENBHO.
Ve OLeHMBATb NPaBUAbHOCTb BbINONHEHNSA y4eOHON 3a4aun, CO6CTBEHHbIE BOSMOXKHOCT M €€ peLLeHus.
MOLL{MIACST CMOXKET:
onpegensTb KpUTEPUU NPaBUIbHOCTY (KOPPEKTHOCTM) BbINOHEHMS Y4YeOHOI 3aaauu;
aHanM3MpoBaTb M 060CHOBbLIBATL NPUMEHEHWE COOTBETCTBYHOLLErO MHCTPYMEHTapUSA AN BbINONHEHUS Y4ebHOI 3a4a4u;
CBOOOAHO M0/b30BaThCA BbIpab0TaHHLIMU KPUTEPUAMYU OLEHKUN 1 CAMOOLLEHKM, UCXOAA 13 LENN 1 MMEIOLUXCA CPeACTB, pasnnyas pe3ynbrart u
Cnoco6bl AeCTBIIA;
OLeHMBaTb NPOAYKT CBOeN [AeATeNbHOCTU NO 3afaHHbIM W/MAKM CaMOCTOATE/IbHO OMNpeAeneHHbIM KpPUTEpUsM B COOTBETCTBUMU C Le/bO
[eATENbHOCTY;
060CHOBbIBaTb JOCTUXKMMOCTb LieNIM BblGpaHHbIM CMOCOO0OM Ha OCHOBE OLEHKM CBOUX BHYTPEHHWX PECYpcOB W AOCTYMHbIX BHELUHUX
pecypcos;
(hMKcrpoBaTb M aHaNM3MPOBaTh AUHAMUKY COOCTBEHHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB.
.ULLIe OCHOBaMM CaMOKOHTPO/SA, CAaMOOLLEHKN, MPUHAT WA PELLEHNIA 1N OCYLLLECTBIEHWNSA 0CO3HAHHOTO BbIGOpA BY4YEOHOM 1 NO3HABATENbHOIA.
LLIOLLLMIACS CMOXKET:
HabnaaTh M aHaNM3MpPoBaTb COOCTBEHHYIO YYeOHYI U NO3HABATE/IbHYIO [eATENIbHOCTb U AeATeNbHOCTb APYrMX 06yuvatolmxcs B npouecce
B3aMMOMNPOBEPKY;
COOTHOCUTb peasibHble 1 NaaHUpyeMble pesynbTaTbl MHAUBUAYaAIbHON 06pa3oBaTe/ibHOWM AeATeNbHOCTU U AenaTb BblBOAbI;
MPYHUMATb PeLIeHNEe B YUeOHOW CUTYaLMN 1 HECTW 3a HEFO OTBETCTBEHHOCTb;
CaMOCTOSTE/IbHO ONPeAensTb NPUYMHBLI CBOEr0 yCnexa Uan Heycnexa v HaxoAauTb CNOCO6bl BbIX0Aa U3 CUTyaLMmN HEeYCnexa;
PETPOCMEKTUBHO OMNPeAensTb, Kakue AENCTBMA MO PELUeHWIO Y4YeBHON 3afaynm UAM napameTpbl 3TUX AECTBMIA MPUBENN K NOAYYEHUIO
MMetoLLLerocs NpoayKTa y4ebHo AeATenbHOCTHY;



JEMOHCTPUPOBaTb MNPUEMbI PErynaunm MNCUXopu3nonornvyecknx/ 3MOLMOHaNIbHbIX COCTOSHUIA NS LOCTWKEHUS 3(heKTa YCMOKOeHUs
(ycTpaHeHNs 3MOLIMOHANbHOW Hamps>KeHHOCTW), apdekTa BOCCTaHOBNEHUSI (0cnabneHns NpOsSBAEHUIA yTOMAeHMs), adeKkTa aKTUBU3aLNN
(NoBbILLEHNA NCUXODN3NOIOTNYECKOA PEaKTUBHOCTHN).

O3HaBaTe/ibHble YY .

MeHWe OorpeaensaTb MOHATUA, co3faBaTb 0000LeHMA, ycTaHaBnMBaTb aHanorMu, KnaccupuumpoBaTb, CaMOCTOATENbHO BblOMpaTb
OHOBaHMA W KpUTEpUM [NA  Knaccugmkaummn, ycTaHasnIMBaTb MPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOMTb JIOTMYECKOE pacCy>K[eHue,
nosaknoyeHne (MHAYKTUBHOE, AeflyKTUBHOE, MO aHanornm) v genaThb BbIBOAbI.

Pyyalowniics cMoxeT:

noabupaTb CoBa, CONOAUYUHEHHbIE K/IHOYEBOMY CNOBY, ONpeAenstoLie ero NpM3Haku U CBOMCTBa,;

BbICTpamMBaTh JIOFMYECKYIO LieNOYKy, COCTOSLLYHO M3 KNKYEBOro C/10Ba U CONOAYUHEHHbIX MY C/10B;

BblAENATb 06N NPU3HAK ABYX WU HECKONIbKUX NPEAMETOB UAN ABNEHWUI Y 06BACHATL UX CXOACTBO;

00beMHATL MPeLMETbl U ABNEHNA B TPYMMbl N0 ONpeeNieHHbIM MPU3HakaMm, CpaBHMBATb, Knaccupuumposatb 1 0606LaTh aKTbl U ABEHUS;
BblJeNATb AB/IEHNE U3 06LLEro psaga Apyrux ABneHui;

onpesfensaTb 06CTOATENbCTBA, KOTOPble MpefLlecTBOBa/IM BO3HUKHOBEHUIO CBA3N MeXAy ABMEHUSMU, U3 3TUX OOCTOATENbCTB BbILENATb
onpegensitoLLme, cnocobHble BbITb NPUYNHOW JaHHOTO SABNEHUS, BbISBAATL NPUUYNHBI U CNELCTBUA ABMEHWIA;

CTPOMTb paccy>XaeHune oT 06LMX 3aKOHOMEPHOCTEW K YaCTHbIM SIBJIEHWUSAM W OT YaCTHbIX ABNEHMIA K 06LLMM 3aKOHOMEPHOCTAM;

CTPOMTb paccy>XjeHne Ha OCHOBE CPaBHEHWS NPeLMeTOB U ABNEHWN, BblAensas npyu 3ToM 06LLMe NPU3HaKW;

n3naratb NOSYYEHHYH UH(POPMALMIO, MHTEPNPETUPYS ee B KOHTEKCTe peLlaemMoit 3atauv;

CaMOCTOATENbHO YKa3blBaTb Ha MH(OPMaUMIo, HYXZAOLWYKCs B NPOBepke, npeanaratb M NPUMeHATb CMOCO6 NPOBEPKM AOCTOBEPHOCTYU
NH(opMaLmu;

Bep6ann3oBaTh IMOLMOHA/IbHOE BNeyvaT/eHre, 0kasaHHOe Ha HEero UCTOYHNKOM;

06BACHATL ABNEHMUSA, MPOLECCHI, CBA3WM U OTHOLUEHWS, BbISBNSiEMble B XOLe MO3HaBaTeNbHON U UCCNef0BaTeNbCKON fesTeNlbHOCTW (MPUBOANTL
06bACHEHME C U3MEHEHNEM (DOPMbI MPeACTaBNeHUS; 0OBACHATb, AeTanU3Npys UM 0606LLas; 00BACHATL C 3alaHHOM TOUYKMN 3pEHUS);

BbISIBNATb W Ha3blBaTb NMPUUYUHBLI COObITUS, SIBMEHUSA, B TOM 4YMC/e BO3MOXHble /Hanbosnee BepOSTHbIE MPUYMHBI, BO3MOXHbIE MOC/EACTBUS
3a[JaHHON MPUYMHBI, CAMOCTOSATE/ILHO OCYLLLECTBAAA MPUYNHHO-CNELCTBEHHbIN aHaNN3;

Jenatb BblBOJ Ha OCHOBE KPWUTUYECKOrO aHanM3a pasHbIX TOYEK 3peHus, MOATBEPXAaTb BbIBOL COOCTBEHHOW aprymeHTauuen uam
CaMOCTOATE/IbHO MOYYEHHbIMU JaHHbIMK.

YMeHue co3gaBaTb, NPUMEHATb 1 NPeobpa3oBbiBaTb 3HAKN U CUMBOJIbI, MOLENN U CXeMbl 4151 peLLeHUs y4ebHbIX 1 N03HaBaT e/lbHbIX 3a4au.
O6yyatoLLNNCA CMOXET:

0603HayaTb CUMBOJIOM ¥ 3HAKOM MpeaMET U/UNu SBNEHNE;

onpegensTb IOrMYECKMe CBA3N MeXAy npegMeTaMu u/unm aeneHnsMm, 0603HayvaTb gaHHble NOrMYECcKMe CBA3M C MOMOLLbIO 3HAKOB B CXEME;
co3faBaTb abCTPaKTHbIV UK peasnbHbI 06pa3 npeaMeTa U/Mnu ABeHus;

CTPOUTb MOAENbL/CXEMY Ha OCHOBE YC/IOBMIA 3ada4um n/unm cnocoba ee peLleHuns:;



co3faBaTb BepbasibHble, BELLECTBEHHblIE W WH(OPMALMOHHbIE MOLENN C BbIgE/IEHNMEM CYLLECTBEHHbIX XapaKTepuUcTMK obbekTa aAns
onpegeneHns cnocoba peLleHns 3agaum B COOTBETCTBUY C CUTYaLMENR;

npeo6pa3oBbIBaTb MOAENN C LiENbO BbIAB/IEHNS 06LLMX 3aKOHOB, ONPeAenstoWnX JaHHY0 NpeaMeTHY 061acTb;

NepeBOANTL CMIOXKHYK MO cocTaBy (MHOrOacnekTHyK) WH(opMauuo u3  rpaguyeckoro wav (HopmMasm3oBaHHOrNo (CMMBOJILHOIO)
npeLCTaB/ieHNs B TEKCTOBOE, Y HA060POT;

CTPOUTb CXeMy, aNropuTM LencTBUSA, UCMPaBNATb WM BOCCTAHABNNBATL HEWU3BECTHbLIN paHee a/irOPUTM Ha OCHOBE UMEOLLEerocs 3HaHusa 06
06beKTe, K KOTOPOMY MPUMEHSETCA aifOpUTM;

CTPOMTb [OKa3aTeNIbCTBO: NPSMOE, KOCBEHHOE, OT NPOTUBHOIO;

aHanm3npoBsaTb/pethnekcmMpoBaTth OMbIT pPa3paboTKM M peanusaunm yyebHOro npoekTa, MccnefoBaHus (TEOPETUYECKOro, aMMUPUYECKOro) Ha
OCHOBE NpeAJIoXKeHHON NPo6eMHON CUTyaLUun, NOCTaBNEHHONM Len U/Unun 3aflaHHbIX KPUTEPUEB OLEHKM NPOAyKTa/pesynbTata.

CMbICNOBOE YTEHNE.
OO6yyatoLNics CMOXET:

Haxo4uTb B TEKCTe Tpebyemyto nHhopmaunto (B COOTBETCTBUM C LIENSIMU CBOEI AEATENbHOCTU);

OPUEHTUPOBATLCA B COAEPXaHUM TEKCTA, NOHUMATb Lie/IOCTHbIV CMbIC/ TEKCTa, CTPYKTYPUPOBaThb TEKCT;

yCTaHaB/MBaTb B3aMMOCBA3b ONMUCAHHbIX B TEKCTE COObITUIA, ABNEHWNIA, MPOLECCOB;

pe3toM1pPoBaTh MMaBHYHO NAEK TEKCTa;

npeobpa3oBbIBaTb TEKCT, «MEPEeBOAA» ero B APYryt MOLaNbHOCTb, WMHTEPNPETMPOBaTb TEKCT (XYLOXECTBEHHbIN U HeXY[O0XeCTBeHHbIN -
y4eOHbIi1, Hay4YHO-NOMNYNAPHbIA, NHDOPMALMOHHBINA, TeKCT non-fiction);

KPUTUYECKUN OLeHMBAaTb COAepXXaHue 1 hopMy TeKcTa.

dopmMupoBaHNe 1 pasBUTUE 3KOMOTMYECKOTO MbILUMEHNS, YMEHWE MPUMEHSITb €ro B MO3HaBAaTEeNbHOW, KOMMYHMKATWBHON, cOLManbHOM
npakTuKe 1 NpoecCMoHaNbHOM OpueHTaumm.
ObyyatoLniicst CMoXeT:

onpegensTb CBOe OTHOLLEHME K NPUPOLHON Cpege;

aHann3npoBaTb BAUAHME 3KOOrMYeCKMX (DaKTOPOB Ha cpefly 06UTaHUSA XMBbIX OpraHn3MoB;

NPOBOAUTb MPUYMNHHBIA 1 BEPOSATHOCTHbIM aHaIN3 3KONOTNYECKUX CUTYaLWIA;

NPOrHO3MPOBaTb U3MEHEHMSA CUTYaLMK NPU CMeHe LeCTBUA O4HOro hakTopa Ha AeincTBme Apyroro ¢akropa;
pacnpoCcTpaHsATb IKONOrMYECKME 3HAHMA U Y4acTBOBaTb B MPaKTUYECKUX Aeniax no 3aluTe OKpyXXaroLlei cpeipl;
BblpaXXaTb CBOE OTHOLLEHME K NPUPOAe Yepe3 PUCYHKKN, COYMHEHNUS, MOAENN, MPOEKTHbIE PaboThbl.

Pa3BMTHe MOTUBALUN K OBNAAEHWNIO KYNbTYPO aK TUBHOTO UCMOMNb30BaHNS CI0BApeit U ApYrMx NOUCKOBbLIX CUCTEM.
O6y4aloLLNIACA CMOXET:

onpenenAaTb HGO6X0,CI,I/IMbIe KNHO4YeBbIE NMONCKOBLIE CNOBa K 3arpochbl;
OCyLLecTBNATb BS&MMOAGMCTBMG C 3NEKTPOHHbLIMW MOUCKOBbLIMW CUCTEMaMW, CNOBapAMN;
(*JOpMI/IpOBaTb MHOXXECTBEHHYIO BbI60pKy N3 NMONCKOBbLIX NCTOYHWKOB ANA



06bEKTUBU3ALMM Pe3yNbTaTOB MOUCKa;
* COOTHOCMUTb MOMyYeHHble pe3ybTaTbl MOMCKA CO CBOEN AeATeNIbHOCTbLH.
KomMMyHMKaTuBHbIE YY [:
YMeH1e opraHn3oBbiBaTb y4ebHOe COTPYAHNYECTBO WU COBMECTHYI AeATEeNbHOCTb CYYnTeNeM U CBEPCTHUKAMU; paboTaTb UHANBULYANIbHO
N B rpynne: Haxo4uMTb oOLlee pelleHMe U paspellaTb KOHPAUKTblI Ha OCHOBE COrnacoBaHWs MO3NLMKA M ydeTa MHTEPecos; (hOpPMyInpoBaTh,
aprymMeHTupoBaTb M OTCTamBaTb CBOE MHEHME.
O6y4aroWmincs CMOXET:
* Onpeaensitb BO3MOXHbIe POJiIN B COBMECTHOW AeATeNbHOCTH;
* urpatb ONpefesieHHY0 posib B COBMECTHOM AeATeIbHOCTY;
* MPUHUMATb NO3MLUUNI0 cobecefiHMKa, MOHMMAsA NO3ULNIO APYroro, pa3nnyatb B ero peyu:
MHeHUe (TOYKY 3peHus), LoKa3aTeNnbCTBO (apryMeHTbl), (hakTbl; rMnoTesbl, aKCMOMbI, TEOPUU;
s OnpegensTb CBOM AeACTBUA U AeACTBUA NapTHEPa, KOTOpble CNOCO6CTBOBAN UK
NPensaTCTBOBaIY NMPOLYKTUBHOW KOMMYHUKALNN;
* CTPOMTb MO3UTUBHbIE OTHOLLIEHMS B NMpoLecce y4e6HOM 1 NO3HaBaTENbHOM
[eAaTeNIbHOCTY;
* KOPPEKTHO WM aprymeHTUPOBaHHO OTCTamBaTb CBOK TOUKY 3pPeHUs, B JUCKYCCUN YMETb
BblABUraTb KOHTPAPryMeHTbl, NnepegpasmpoBaTth CBOK MbIC/b (BfajeHne MeXaHN3MOM 3KBMBaNEHTHbIX 3aMeH);
*  KPWUTUYECKU OTHOCUTLCH K COBCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM NpU3HaBaTb
OLIMBOYHOCTb CBOEr0 MHEHUS (ECNM OHO TaKOBO) U KOPPEKTUPOBATbL €rO;
e npepnaraTtb albTEPHATUBHOE peLleHne B KOH(DIMKTHON CUTyauuu;
*  BbIAeNATb 06LLYHO TOUKY 3pEHUS B ANCKYCCUM;
* [0roBapuBaThbCs O NpaBuiax n Bornpocax s 06CYXAeHUs B COOTBETCTBUM C
NOCTaB/IEHHON Nepef rpynnoi 3agayei;
e  OpraHu3oBbIBaTb Y4eOHOE B3anMoAeincTeme B rpynne (onpeaenstb obwme uenm,
pacnpegenstb poiu, LOroBapuBaThCs ApYyr ¢ APYrom U T. 4.);
* YCTpaHATb B paMKax [uasnora paspbiBbl B KOMMYHUKaLUKN, 00YCNOBMEHHbIE
HernoHNMaHVeM/HeNpPUATAEM CO CTOPOHbI cobeceHMKa 3a4a4n, (hOPMbl UM COLEPXKAHUA Ananora.
YMeHMe 0CO3HaHHO MCMo/b30BaThb peyeBble CPeCcTBa B COOTBETCTBUN C 3afayeil KOMMYHUKALNN ANS BbIpa>KEeHUsI CBOUX YyBCTB, MbICNER U
noTpebHOCTEN [N NJaHMPOBaHUA W perynsuum CcBoer [eATeNbHOCTW; BnajeHne YCTHOW W MUCbMEHHOW peyblo, MOHOMO0rMYeCKOW
KOHTEeKCTHOW peybto.
Ob6y4aloLLNIACA CMOXET:
o onpegensTb 3afja4y KOMMYHUKaLMN U B COOTBETCTBMU C Heil 0TOMpPaTh peyeBble CPeACTBa,;
e 0T6UpaTb M UCMO/b30BaTb PeyeBble CPeACTBa B NMPOLLECCe KOMMYHMKaL MU € ApYTrUMy NtoAbMuy (Auanor B nape, B Manoi rpynne u T. 4.);



* MpeLCTaBNATb B YCTHOW WA MUCbMEHHOR (hopMe pa3BepHYTbIV NnaH COGCTBEHHON AeATeNbHOCTY;

e cob6nogatb HOPMbI NY6/IMYHONM peyn, pernameHT B MOHO/0re U AUCKYCCUM B COOTBETCTBMU C KOMMYHUKaTUBHOW 3ajayeil;

* BbICKa3blBaTb M 060CHOBbLIBaTb MHEHME (CY)XXAEHWUE) M 3anpalunBaTb MHEHVE NapTHepPa B paMKax Aunanora;

* MPUHMMATb peLLeHne B X0Ae AManora 1 cornacoBbiBaTb ero ¢ cobeceHNKOM;

* C03[aBaTb MUCbMEHHbIE «K/NLINPOBAHHbIE» Y OPUTMHA/bHbIE TEKCTbI C UCMNO/b30BaHNEM HEOOXOAVMbIX PEYEBbIX CPEACTB;

*  1CNOMb30BaTb BepbaibHble CpeACcTBa (CPeLCTBA TOMMYECKONW CBA3W) A1 BblILENEHNS CMbICI0BbIX 6/10KOB CBOEr0 BbICTYMN/IEHNS;

* 1CNO/b30BaTbh HeBepba/ibHbIe CPeACTBA NN HarNAAHbIe MaTepumasbl, MOATOTOBNEHHbIE/OTOOPaHHbIE MO PYKOBOACTBOM YUUTENS;

e [enaTtb OLEHOYHbI BbIBOA O LOCTVMXKEHWM LEeNM KOMMYHUKALUW HENoCPeLCTBEHHO Moc/e 3aBeplleHUss KOMMYHWKATMBHOIO KOHTaKTa U
060CHOBbLIBATb €r0.

dopmupoBaHme 1 pa3BMTe KOMNETEHTHOCTM B 061aCTU UCNO/b30BaHMA MH(POPMAaLNOHHO-KOMMYHUKAUNOHHBIX TexHonoruii (ganee - NKT).
O6yyatoLMnca CMOXET:

* LefleHanpaBfieHHO WCKaTb M MCMO/b30BaTb MH(OPMAaLMOHHbIE PECYpCbl, HEOOXOAMMbIE ANA pelleHUs YYebHbIX M NpakTUYeckux 3agay c
nomotybto cpeacts VKT,

* Bbl6MpaTb, CTPOUTb M UCMOMb30BaTb 3AEKBATHYO WHMOPMAaLMOHHYIO MOAeNb ANS nepefayut CBOWUX MbICNeid CpeACcTBaAMW €CTECTBEHHbIX U
(hopmanbHbIX A3bIKOB B COOTBETCTBMU C YC/IOBUAMU KOMMYHUKALWK,

* BbIAENATb MH(OPMALMOHHbIV acnekT 3a4ayu, onepupoBath AaHHbIMU, UCMOb30BaTh MOLE/b PeLLeHUNs 3a4auun;

* UCMO0JIb30BaTb KOMMbIOTEPHbIE TEXHONOIUW (BKNOYAs BbIOOP afleKBaTHbIX 3ajavye WHCTPYMeHTaslbHbIX MPOrpaMMHO-annapaTHbIX CPeAcTB U
CEpPBUCOB) 418 pelleHns MHGPOPMALMOHHbIX M KOMMYHWKALMOHHbIX Y4YebHbIX 3ajay, B TOM YMCAe: BbIYMC/EHWE, HanmcaHue MUCEM,
COUYMHEHWI, A0KNaA0B, pethepaToB, CO3aHne Npe3eHTauunin u ap.;

* 1CNONb30BaTb MH(OPMALMIO C YYETOM 3TUHECKMX WU NPABOBbIX HOPM;

co3faBaTb MH(OPMaLMOHHbIE pPecypcbl pasHOro Tuna W A1 pasHbiX ayguTopuid, cob6nofatb WHMOPMALMOHHYHO T[UTMEeHYy W npasuna
NHMOPMaLMOHHON 6e30NacHOCTMW.

Copep>kaHuney4yebHOro Kypca

lMoBTOpeHue (4 yaca)

[Opo6u 1 npoueHTbl (13 YacoB)

CpaBHeHVe paumoHasbHbIX Yucen. ApudpmeTnyeckue [eiCTBUS C pauuoHanbHbIMU ymcnamu. CTeneHb C HaTypasbHbIM MokasaTenem. [MpoueHTbI.
HaxoxgeHne npoueHTa OT BeIMYMHbI, BEIMUMHbLI NO ee MpoueHTy. CTaTUCTUYECKME XapaKTePUCTUKM Habopa AaHHbIX: cpefHee apuMeTUYECKOE,
MeauaHa, HanbonbLlee N HaMMeHbLLIEE 3HAYEHUS, pa3max.

Mpsimasi u obpaTHas NPONOPLUOHaILHOCTL (94ac)

3aBMCMMOCTM MeXAy BenmuMHamu. [lpeAcTaBneHve 3aBUCMMOCTM MeXAy BenMuuHamum B Buae dopmyn. [lponopunoHanbHas U 06paTHO
nponopumnoHanbHasa 3aBucuMocTu. MNponopums. PelleHne TeKCTOBbIX 3a4ay C NOMOLLbH0 Nponopuuii. MponopuuoHanbHoe AeneHue.

BeegneHve B anredpy (11 yacoB)

fZ



LYKNCUHbIE  BbIpaXeHUs  (BbIpaXXeHUs C  MNepemMeHHbIMKU). 3aKOHbl  apUPMeTUYECKUX  [LeNCTBUA:  MepemMecTUTE/IbHbIA,  COYeTaTe/bHbIN,
|wcnpegenuTenbHblii. Mpeobpa3oBaHne OYKBEHHbIX BblpaXXeHWIA HAa OCHOBE CBOWCTB apU()METUYECKUX [AeCTBUiA. PackpbiTve ckoboK. NpuBegeHue
NoA06HbIX cnaraeMbiX

YpaBHeHUs (9uacos)

Aulcbpanyeckunin cnocob pelleHns 3a4avy. YpaBHEHME C O4HOW nepemMeHHOW. KopeHb ypaBHeHMS. PelleHue ypaBHeHWA. PelleHne TeKCTOBbIX 3ajau
NHreépanyecknm crnocobom.

KoopauHatbl 1 rpadukn(8 yacos)
KoopaunHaTHas npsmas. M3obpaxeHre Yncen ToUKamMn KOOPAUHATHOW NPsAMOA. YMcnoBble MPOMEXYTKU. PaccTosHMe MeXay TOYKaMy KOOPAMHATHOM

npsMoii. [lekapToBbl KOOPAWMHATLI Ha MAockocTu. patmkn. CBOMCTBA (hYHKLMIA, NX 0TOBpaxeHue Ha rpaduke. MNprmMepbl rpaMKoB 3aBUCUMOCTEN,
OTpaXxatoLnx peasibHble NMPOLECChI.

MHorouneHsb! (17 yacos)
CsoiicTBa CTeneHuW C HaTypasibHbIM nokasaTeneM. OAHOYMEHbl U MHOrouseHbl. CTeneHb MHoOrousieHa. CNOXeHWe, BblYMTaHUE, YMHOXEHUe

MHOrouneHoB. ®opMy bl COKpPaLEHHOTO YMHOXEHUSA: KBaApaT CYyMMbl U KBaf4paT pasHOCTM. PelleHne TEKCTOBbIX 3afay anrebpavyeckmm crnocobom.

Pa3fnoxeHne MHOrO4/IEHOB Ha MHOXUTeNKN (14 yacos)
BblHeceHVe 06L1ero MHOXUTeNSA 3a CKOOKW. Pa3noXeHne MHOrOY/IEHOB Ha MHOXUTENW. PopMyna pa3HOCTU KBagpaToB. POpMy bl Pa3HOCTN U CYMMb

Ky60B. PellieH/e TEKCTOBbIX 3afay anrebpanyeckmm cnocobom.

KombunHaTopuka (8 4acos)
[MoHATME O C/lyyalHOM OnbiTe M CAyyalHOM COoObITUM. YacToTa CnyyanHoro cobbiTs. CTaTUCTUYECKMIA NOAXOL K MOHATUIO BEPOSTHOCTM.

BeposiTHOCTM NPOTUBONONOXHbIX COBLITUIA.
MoBTopeHue (6 YacoB)

"pahmK BbINOMHEHMA NPAKTUYECKOI YacTu NporpaMmbi.

No Ha3saHune TeMbl Kon-Bo yacoB K0n-BO KOHTPO/bHbIX paboT
n/n

1 MoBTOpeHe 4

2 [1p0o6y 1 NPOLIEHTBI 13 /- KI/4

3 Mpamas n obpaTHas NPONOPLMOHANbHOCTb 9 [-"% >/

4 BBeaeHue B anre6py u Y -



1i YpaBHeHUs 94 X- N3./4
( KoopanHatbl v rpaduky 8 S’ Cle
Yy MHOrouneHbl 17 ¥63>
K PasnoXxeHue MHOrou/IeHOB Ha MHOXWUTENN 14 /- 14.0%/
Y Kom6uHaTopuka 8 y- /2. OS
K) [MoBTOpEHNME 6
NTOro 99 4

MpumepHoe KasieHAapHO-TeMATMUYeCKOe NaHNpoBaHve anrebpbl 7 Kiacca

No Tema ypoka Kon-Bo JaTta nposegeHns
no nnaHy no akTy

ypokKa yacos
14 lNoBTOpeHNE Kypca MaTeMaTUKN 5-6 KNaccos. 4

Uro 3Haem o pob

TO MBI 3HAEM O APODAX 1 Z F/CO/byM/C rn

[elicTBua ¢ feCATUYHbIMU APO6GSMU 1 SDJ

CoBMeCTHbIe AelicTBUS € ApobsmMu. PelueHune 3agay 1 £09

CamocToaTenbHas paboTa 1 $.09
5-18 [Opobun 1 npoueHTHI 13
5 OO6bIKHOBEHHbIE U fiecaTUYHble 4pobu 1 £7 09
6-7 CTteneHb ¢ HaTypasibHbIM MoKasartesiem 2 M./6e>9

8-10 OCHOBHbIe 3ala4M Ha NPOLEHTbI 3



1213
14-15
16
17

18-26
18

19
20-21
22-23
24-25
26

27-37
27

28
29-31

32-33

34-36

IMpoueHTLI BOKPYT Hac

CTaTUCTUYECKME XapaKTEPUCTUKM

CnyuvaiiHble cobbITsA. YacToTa CiyyailHoro cobbitus
KoHTponb no teme «po6bu 1 NpoLeHTbI»

O630p No Teme «po6y N NPOLEHTbI»

MpsiMass o6paTHast NPOMOPLMOHAIbHOCTb
PeanbHble 3aBUCUMOCTU U (hOPMY /bl

MpaAmasa nponopLnoHanbHOCTb

O6paTHasa NponopLMoHabHOCTb

Mponopuunn. PeweHre 3a4ay ¢ NOMOLLLH NPONopLuii
lMponopuunoHansHoe feneHue

KoHTponb no Teme «lpsmas 1 o6paTHast
MPONOPLMOHANBHOCTb »

BBegeHune B anrebpy

ByKBeHHble BbIpaXXeHUsA 1N YNCNOBble NOACTAHOBKMN

BykBeHHas 3anncb CBOMCTB AeiCTBUI Hag umcnamu
MpeobpasoBaHne OYKBEHHbIX BbIpaXXeHWIA

PackpbITue ckoboK

MpuBeaeHne NoLOGHBIX CnaraeMblx
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55-71

55-56

57-58

59-60

61 63

64-67
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1" MW LHWP,WTAaTHON NpPsSMON

MHWN | 1HO TOYEK aa KOOPAUHATHON NPsMOiA
1padmkm

ELLe HECKO/TbKO BaXHbIX rpaduKoB

pathmkn BOKPYr Hac

KoHTposnb no Teme «I"pagmkm»

MHOrouneHbl

Mpeo6pasoBaHe BbIPaXeHWIA, COAepXKallMX CTeNeHb C

HaTypa/ibHbIM NOKa3aTenem
O,CI,HO‘-II'IE‘HbI N MHOTO4Y/1eHbI

CnoxeHune 1 BblYMTaHME MHOTO4/1IEHOB

YMHOXEHNE MHOI0Y/1EHOB

dopmyna KBagpaTa CyMMbl U KBagpaTta pasHOCTU
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68-70
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72-85
;2-73
74-75
76-77
78-80
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PelwleHune 3324 C NOMOLLbIO YpaBHeHWI
KoHTposb no Teme «MHOrouseHbI»

Pa3noXeHne MHOTOUY/IEHOB HA MHOXUTENN
BbiHeceHne 06LLEro MHOXMUTENS 33 CKOBKM

Cnocob rpynnupoBKu

dopmyna pa3HOCTU KHUAPUTOU
dopmy M )ITHC 1 1l IVIVIMIL 1 MITTH
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