


IHosicHUTENLHAS 3AIHCKA

Pabouas nporpamma yuebHoro npenmera «MaremMaTHkay COCTaBlIeHA B COOTBETCTBUH:

— ¢ T1peboBanusivu  DefepasbHOrO TOCYJAPCTBEHHOrO 00pPa30BATENIHOIO —CTaHAapTa
OCHOBHOTO 0011ero 00pa3oBaHMs, YTBEPKIEHHOIO MpUKa3oM MuHHCTEpCTBa 0Opa3OBaHMs M HAYKH
Poccuiickoit @enepannu ot 07.12.2010 Ne 1897 (B nelicTByroliel penakium);

—C y4YeToM MpPUMEPHOH OCHOBHOH OOpa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHus, OHOOpPEHHOH pemeHneM QenepansbHOro y4eOHO-METOIUYECKOro OOBEIUHEHUS TI0
obmemy obpazoanuro (mpotokoi ot 8 anpens 2015 r. Ne 1/15).

UzyueHne MaTeMaTHKM HAa CTYNEHH OCHOBHOrO o0mero o0pa3oBaHMs HANpaBIEeHO Ha
IOCTHIKEHHUE CIEAYIOIIUX LeJel 1 3a1a4:

B HANPABJIEHHUH JIUYHOCTHOTO PA3BUTHS

— pa3BHUTHE JIOTHYECKOTO M KPUTHUYECKOrO MBILUICHUS, KYJbTYpbl pPEUH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPHMEHTY,

—dopMupoBaHue y y4alquxcsi HMHTE/UIEKTYaJbHOH YECTHOCTH W OOBEKTUBHOCTH,
CMOCOOHOCTH K MPEOIOJICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BHITEKAIOLINX U3 OOBIIEHHOI'O OIbITA,;

— BOCIIUTAHHWE KA4eCTB JIMYHOCTH, OOECMNEUMBAIOIINX  COLUANbHYID  MOOWJIBHOCTb,
CMOCOOHOCTh MPUHUMATDH CAMOCTOSITEIIbHbIE PEIIEHHS;

— (hopMHpOBaHHE KAueCTB MBILUICHHS, HEOOXOOUMBIX Ui aJanTalid B COBPEMEHHOM
UH(POPMALIMOHHOM O0LIECTBE,

— pa3BHUTHE HHTEpeca K MAaTeMaTHYECKOMY TBOPYECTBY M MAaTEMAaTUYECKUX CIIOCOOHOCTEI;

B MeTANpPeIMEeTHOM HANPABJIEHUH

— (hopMHUpOBaHHE MPEACTABICHHIH O MATEMAaTHKE KaK YacTH OOILIeYeIOBEYeCKOM KyIbTYpPbI, O
3HAYMMOCTH MaTeMAaTUKU B Pa3BUTHU LIMBHIIM3ALIMU H COBPEMEHHOIO 00IIECTBa,;

—pa3BUTHE MPEACTABICHUN O MareMaTHke Kak (opMe OMHCaHUs M METOAE MO3HAHHUS
NEeWCTBUTENIbHOCTH,  CO3[JaHHWE  YCJIOBHUH Ui MPUOOpPETeHHs  MEPBOHAYAIbHOTO  OMNbITA
MaTeMaTHYECKOrO MOJIETUPOBAHHS,

—(opmupoBanne 0OOMMX CIOCOOOB HMHTEIUIEKTYAJbHOH HESITEIbHOCTH, XapaKTEePHBIX I
MaTEeMATUKU U SIBJSIFOIIUXCS OCHOBOM MO3HABATEJIbHOW KYJBTYPbI, 3HAUUMOH IJisl PasIMuHBIX cep
4eJIOBEYECKOH JIeSITeIbHOCTH,

B MPEAMETHOM HANPABJIEHHH

— OBJIQICHHE MAaTEeMaTHYECKHMHU 3HAHUSMH U YMEHHUSIMH, HEOOXOAUMBIMHE IS TIPOJOIKEHUS
00y4eHus1, U3y4EeHHUs] CMEKHBIX JUCLUIJIMH, TPUMEHEHUs! B IOBCETHEBHOI KU3HH,

— co3maHue (yHAAMEHTa MAJsi MaTeMaTHYeCKOro pa3BUTHS, (POPMHUPOBAHUS MEXaHHU3MOB
MBILIJICHUSI, XaPAKTEPHBIX JI1 MATEMATHYECKOH esITeTbHOCTH.

JIns 1oCTH KEeHUs! TOCTABJIEHHBIX LieJiel pelaroTcs CleAyIne 3aAa4M:



—(popMHPOBATE 3JEMEHTBI CAMOCTOSITEIbHOW HHTEJUICKTYaJIbHOW NEATENIbHOCTH Ha OCHOBE
OBJIQJICHUS] MAaTEMAaTUYECKUMH METOAAMH IO3HAHMS OKPYXKAroIero Mupa (YMEHHUsS yCTaHABJIHMBATD,
OIUCHIBATH, MOACTHPOBATh U OOBACHATH KOJHMYECTBEHHBIE 1 MPOCTPAHCTBEHHbIC OTHOILICHHS);

— pa3sBHBaTb OCHOBBI JIOTHYECKOIO, 3HAKOBO-CUMBOJMYECKOIO U  AJrOPUTMHUYECKOIO
MBILLIEHUST, MPOCTPAHCTBEHHOIO BOOOPAKEHMS, MATEMATHYECKOW pe4M; YMEHHs BECTH IIOHCK
uHpOpMaLnHu 1 padoTaTh C Hel;

— pa3BUBaTh IMO3HABATEIbHBIE CITIOCOOHOCTH;

— BOCIIUTBIBATb CTPEMJICHHE K PACIIUPEHUI0 MATEMAaTUUECKUX 3HAHUM,

— CrocOOCTBOBATh HHTEIJIEKTYAJIbHOMY Pa3BHTHIO, (OPMHPOBATH KadeCcTBA JIMYHOCTH,
HEOOXOIMMBIE YEJNOBEKY Ui TOJHOLEHHOH >KM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MAaTE€MaTUYECKONU AESITENBHOCTH. SICHOCTH M TOYHOCTU MBICJIH, UHTYHULIUH, JIOTHYECKOTO MBIIJICHUS,
NPOCTPAHCTBEHHBIX MPEACTABICHHH, CIIOCOOHOCTH K MPEOIOJICHUIO TPYIHOCTEH;

— BOCHUTBIBATb KyJbTYpPy JIMYHOCTH, OTHOLIEHHE K MaTeéMaTUKe Kak K 4acTH
o01euesIoBeueCKOl KyJbTYPhI, UTparolieii 0COOyIO pOjib B OOIIECTBEHHOM Pa3BUTHUU.

B nmepuon 4pe3BbIYANHBIX CUTyalUid, IOTOJHBIX YCJIOBUMN, BBENCHUS KAaPaHTHHHBIX
MeponpusiTHii o 3abonesaemoctu rpunmnom, OPBU u npyrumu nHQEKIMOHHBIMHU 3a00JI€BAHUAMH,
00pa3oBaTeNbHBINA MPOLIECC MO JAHHOMY y4eOHOMY MpPEIMETy OCYLIECTBIISIETCS C HCIOJIb30BAHHEM
TUCTAHLMOHHBIX TEXHOJIOTHH, «3JIEKTPOHHBIX THEBHUKOBY», COLIMATBHBIX CeTel 1 Ipyrux Gopm.

IIporpamma yueOHOro mpenmera «MaremMaTHka» pealu3yeTcsi B paMKax MPeIMeTHON
obnactn «MaremaTrka n napopmatika». Ilporpamma paccuntana Ha 360 yacoB (5 4acoB B HEZEINO),
B TOM 4ucie, 5 kiacc — 175 gacos, 6 knacc — 175 4acos;

B kaneHmapHO-TEMaTHYECKOM IUIAHHMPOBAHWM Yachl MOBTOPEHHsI B Havdayne yueOHOro rozaa
OepyTcsi M3 KOJIMYECTBA YaCOB HTOTOBOT'O TTIOBTOPEHHSI.

®Dopmoii uToroBoi (rogoBoi) MPOMEKYTOUHOH aTTECTALINH SBJISIETCS UTOrOBasi KOHTPOJIbHAS

pabora.



ILnanupyembie pe3yabTaThbl 0CBOEHHUS YueOHOro npeamera «MaTtemaTuka»

Crannmapt ycraHaBimBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOEHHsI OOYYarOIIMMHUCS OCHOBHOMN
oOpa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011Iero oOpa3oBaHus:

— JMYHOCTHBIM, BKJIFOUAIOIIMM TOTOBHOCTb U CIOCOOHOCTH OOYYAIOLTUXCS K CAMOPA3BUTHIO U
JUYHOCTHOMY  CAMOOTpPENeNeHUI0, CHOPMUPOBAHHOCT WX MOTHUBAMM K OOY4YEHHIO U
LleJIeHANIPaBJIeHHON  IO3HABaTEJIbHONH  NEATENbHOCTH, CHUCTEMbl 3HAUMMbIX COLIMAJIbHBIX U
MEXJINYHOCTHBIX OTHOLIEHHUH, LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPaXXaroIIUX JUYHOCTHBIE U
rpaKIaHCKHE MO3UIMU B AESITEIbHOCTH, COLUAIbHbIE KOMIETEHINH, NPAaBOCO3HAHHE, CIOCOOHOCTh
CTaBHTH LIEJIH M CTPOHUTD JKHU3HEHHBIE TUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKON MACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIUY ME;

— MeTanpeIMeTHBIM, BKJIIOYAIOLINM OCBOCHHBIE OOYHAIOLUTUMHCS MEXKIPEAMETHBIC MOHATUS U
yYHHBEpCaJlbHbIe y4eOHble OEWCTBUS (PEryJIATUBHBIE, II03HABATEJbHBIE, KOMMYHUKATHBHBIE),
CrOCOOHOCTP MX UCMHOJB30BAaHUS B y4eOHOH, TIO3HABATENIbHOH W COLMANBHOW MPAKTHKE,
CaMOCTOSITEJIbHOCTh TUIAHUPOBAHMUSI M OCYINECTBJICHUS Y4YeOHOH MEsITeNbHOCTH M OpPraHWU3aLuu
yueOHOro COTPYOHHYECTBA C TMeJaroraMd W CBEPCTHHUKAMH, IIOCTPOSHHE HWHIUBUAYaJIbHON
00pa3oBaTeNbHON TPASKTOPHH;

— MPEeOMETHBIM, BKIOYAIOIIUM OCBOCHHBIE OOYYalOIUMHUCS B XOJ€ HM3yYEHUs y4eOHOro
npeaMera yMeHHMs, crenupuuecKkue Uil AaHHOW NPEAMETHONW OONacTH, BHUIbI AEATEIBHOCTH I10
MOJIYYE€HHIO HOBOTO 3HAHMS B paMKax y4eOHOro mpenMeTa, ero npeoOpa3oBaHHUIO U MPUMEHEHHIO B
yueOHBIX, Y4eOHO-TIPOEKTHBIX U COLMAIBbHO-MIPOEKTHBIX CUTYALUsIX, (POpMHUpOBAHUE HAYYHOTO THIIA
MBILLJIEHNs], HAYYHbIX MPEACTABIEHUN O KJIIOYEBbIX TEOPHUSX, TUMAX M BUAAX OTHOLIEHUM, BiIaJieHHUE
Hay4HON TEPMMUHOJIOTHEH, KIIFOUEBbIMU MOHATUSAMH, METOAMHU U IIPUEMaMHU.

JInuHOCTHBIE pe3yabTAThbI:

- Poccuiickas rpakgaHCcKash WAEHTUYHOCTb (MATpuUOTH3M, yBakeHHe K OredecTBy, K
MIPOLJIOMY U HACTOSALEMY MHOIOHALMOHAJIBHOIO Hapona Poccun, 4yBCTBO OTBETCTBEHHOCTH U J0JTa
nepen Pognnoil, nnentudukanus ceds B kauecTBe rpaxknannHa Poccun, cyObeKTHBHAS 3HAUUMOCTD
UCIIOJIb30BAHUSl PYCCKOTO sI3blKa U SI3bIKOB HaponoB Poccuu, oco3HaHWe U OLIyLIEHUE JMYHOCTHOMN
COINPHYACTHOCTU Cyapde poccuiickoro Hapona). Oco3HaHHE >THUYECKOW NPUHAIJIEKHOCTH, 3HAHHE
UCTOPUH, SI3bIKA, KYJbTYpPbl CBOETO HApOAa, CBOErO Kpas, OCHOB KyJbTYpPHOIO Hacjelus HapOAOB
Poccun u denoBedecTBa (MOCHTUYHOCTD YEJIOBEKA C POCCUHCKON MHOTOHALIMOHAJBHON KYJBTYPOH,
COMPUYACTHOCTb HCTOPUH HApOAOB U TOCYNapCTB, HAaXOAMBIIMXCS Ha TEPPUTOPUM COBPEMEHHOMN
Poccun); wuHTepmopH3anMs T'yMAaHUCTHUYECKUX, NEMOKPATHUYECKHMX W TPAIULHMOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO poccuiickoro odmecrsa. OCO3HaHHOE, YBAXHTEIbHOE U IOOpOXKeNaTesbHOe
OTHOLIEHHE K HCTOPUHU, KYJbType, PEeNUruH, TPaguLusaM, s3blkaM, LIEHHOCTSIM HapojosB Poccuu u

HapOIO0B MHPA.



- T'oToBHOCT U CcHOCOOHOCTH OOYHAIOIMMXCSI K CAMOPA3BUTHIO M CaMOOOpA30OBAaHUIO Ha
OCHOBE MOTHBAIMM K OOYYEHHMIO M TO3HAHWIO, TOTOBHOCTb M CIIOCOOHOCTH OCO3HAHHOMY BBIOOpY H
MOCTPOCHHIO AJIbHEHIeH HHINBUAYAIbHOW TPAEKTOPUHU 00pa3oBaHMs Ha Oa3e OPUEHTHPOBKU B MHUpeE
npodeccuii U TPOPECCHOHANBHBIX TMPEANOYTEHHH, € Y4Y€TOM VCTOHYMBBIX IO3HABATEJbHBIX
UHTEPECOB.

- PasBuroe MopanbHOE CO3HAHHE U KOMIIETEHTHOCTb B PELICHHH MOpAJbHBIX MPoOIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (POPMHUPOBAHNE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TOBEACHUS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHOWIEHWs K COOCTBEHHBIM IIOCTyNKaM (CIOCOOHOCTb K
HPAaBCTBEHHOMY CaMOCOBEPLICHCTBOBAHMIO, BEPOTEPIHMOCTb, YBAXKHTEJIbHOE OTHOLICHHE K
PETUTHO3HBIM YyBCTBAaM, B3TJISIIaM JIIOJEH HIIM MX OTCYTCTBHIO, 3HAHHE OCHOBHBIX HOPM MODAH,
HPABCTBEHHBIX, AYXOBHbIX HAEAJOB, XPAHHUMBbIX B KYJbTYPHbIX TpaAMLUsX HapomoB Poccuu,
TOTOBHOCTb Ha HX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMYEHHMIO B TIIOCTYIKAax, IOBEICHHH,
PAaCTOYUTENBHOM MOTPEOUTENBCTBE,  CPOPMHPOBAHHOCTh MPEACTABICHUH 00 OCHOBaxX CBETCKON
STHKH, KYJbTypbl TPAAMLMOHHBIX PEJHUTHi, UX POJM B Pa3BUTHH KYJbTYPbl M HUCTOpuUM Poccuu u
YeJOBEYECTBA, B CTAHOBJICHHM TPAXKAAHCKOTO OOIECTBA M POCCHHCKON TOCYIapCTBEHHOCTH,
NOHMMAHHNE 3HAYEHUs HPABCTBEHHOCTH, BEPbl U PEJIUTHU B JKU3HU YEJIOBEKA, CEMbH U OOINECTBA).
CopMHPOBAaHHOCTb OTBETCTBEHHOI'O OTHOLICHHSI K YYEHHIO, YBAKUTEJIbHOTO OTHOLICHHS K TPYAY,
HAJIMYHME OINbBITA YYaCTHsl B COLMAIBHO 3HaUUMOM Tpyae. OCO3HaHHE 3HAUEHUs] CEMbH B JKU3HU
yenoBeka M oOIIecTBa, NPUHITHE LEHHOCTH CEMEHHON JKHU3HH, YBaXHUTEIbHOE M 3a00TIHBOE
OTHOLIEHHE K 4JIEHAM CBOEH CEMBbHU.

- CdopMHPOBaHHOCTh ILEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHs HAyKH M OOIIECTBEHHOH MPaKTHUKH, YYUTHIBAIOIIErO COLMAJbHOE, KYJbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA.

- Oco3HaHHOE, YBAXUTEIbHOE U JOOPOKENAaTeIbHOE OTHOLIEHHE K APYTrOMY YEJOBEKY, €ro
MHEHUIO, MHPOBO33PEHHIO, KYyJBTYpe, S3bIKy, Bepe, TPaXIAHCKOW TO3MLUU. [ OTOBHOCTD W
CIOCOOHOCTh BECTHM JUAJOr C JPYTMMH JIFOOBMH W JOCTHraTb B HEM B3aWMOIIOHMMAHUS
(nnenTnduranms cedst Kak MOJHONMPABHOIO CyOBEKTa OOINEHHs, TOTOBHOCTb K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa NO IUAJNOTy, T'OTOBHOCTb K KOHCTPYHPOBAHMIO 0O0pasza IOMYyCTHMBIX CIOCOOOB
IUaiora, TOTOBHOCTh K KOHCTPYHPOBAHHUIO MPOIIECca TUAIOTa KaK KOHBEHIIMOHUPOBAHHUS WHTEPECOB,
npoIeNyp, TOTOBHOCTb U CIIOCOOHOCTD K BEIEHHIO ITEPETOBOPOB).

- OCBOEHHOCTb COLIMAIHBIX HOPM, MPAaBWJI MOBENEHUS, posiell 1 (GOpM COIMATIBbHON KU3HH B
rpynmax M cooOmecTBax. Y4acTheé B ILIKOJbHOM CaMOYIIPAaBIEHHUH M OOIIECTBEHHOW >KU3HU B
npenesaXx BO3PACTHBIX KOMIIETEHLHMH C y4eTOM PErHOHAJbHBIX, STHOKYJIbTYPHBIX, COLUANbHBIX U
SKOHOMHYECKHX OcOOeHHOCTeH ((POopMHpPOBaHHE MOTOBHOCTH K YYaCTHIO B IPOLECCE YIOPSAOYCHUS
COLIMAJIbHBIX CBSI3€H M OTHOLUEHHM, B KOTOPbIE BKJIFOUYEHbI U KOTOpble (YOPMHUPYIOT CaMH yUaIlHuecs;

BKIIFOUEHHOCTb B  HCMOCPCACTBCHHOC TI'PaXJAaHCKOEC Yy4YaCTHE, TOTOBHOCTH YYAaCTBOBATHL B



KU3HENIEATEIIbHOCTH MOAPOCTKOBOTO 00LECTBEHHOTO o0beuHEeHNUS, NPOAYKTUBHO
B3aMMOJIECHCTBYIOLIErO ¢ COLMAIbHON CPeoi U COLMATbHBIMU UHCTUTYTaMH, uaeHTH(uKaLms ceds B
KauecTBe CyObeKTa COLUAJBHBIX MPeoO0pa3oBaHUl, OCBOCHHE KOMIETEHTHOCTEH B  cdepe
OpPraHU3aTOPCKON JESTeIbHOCTH, HWHTEPUOPH3ALMs LIEHHOCTeH CO3MAATeNIbHOrO OTHOIIEHHS K
OKpy»Karolled NeHCTBUTEIbHOCTH, LEHHOCTEH COLMAJbHOTO TBOPYECTBA, LIEHHOCTH MPOAYKTHBHOI
OpraHU3alul COBMECTHOH AEATEeNbHOCTH, CAMOpEaJM3aldd B TPYINe M OpraHH3aldH, LEeHHOCTH
«IPyroro» Kak paBHOMPABHOIO mapTHepa, GOpMHUPOBAHUE KOMIIETEHLMI aHAN3a, MPOSKTHUPOBAHMS,
OpraHU3aLUH IeSITeIbHOCTH, pedeKCHH U3MEHEHHI, ClIOCOO0B B3aMMOBBITOJHOIO COTPYIHHYECTBA,
crocoOO0B peann3aunuy COOCTBEHHOTO JTUAEPCKOTO MOTEHIHAA).

- CopMupoOBaHHOCTH LIEHHOCTH 3I0POBOTO M 0€30MacHOro 0dpas3a sKU3HH, WHTEPUOPU3ALIHS
NpaBUJI MHAWBUIYAJIbHOTO U KOJUIEKTUBHOrO 0€30MacHOr0 MOBENEHHs B YPE3BbIYAMHBIX CHTYALHSIX,
YIrPOKAOIINX KU3HHU U 3A0POBbIO JIFOEH, TPABIII MOBEACHUS Ha TPAHCIIOPTE U HAa AOPOrax.

- Pa3BUTOCTb 5CTETHUECKOTO CO3HAHMS YePe3 OCBOCHUE XYI0KECTBEHHOTO HACIICAMS HAPOIOB
Poccun u mupa, TBOPYECKOH AEATENPHOCTH 3CTETHYECKOro xapakrepa (CHOCOOHOCTh MOHMMATH
XYAOKECTBEHHbIE  MPOU3BEACHHS,  OTPAXKAKOLIME  pPa3Hble  JTHOKYJbTYPHbIE  TPaIULIHH;
cpOPMHUPOBAHHOCTh OCHOB XYAOKECTBEHHOW KYJbTYpbl OOYYAIOLIMXCS Kak dYacTH X oOrei
IYXOBHOM KyJBTYpPBI, Kak 0CO0Oro croco0a MO3HAHHUS JKU3HH M CPENCTBA OpPraHU3alM{ OOLICHHS,
3CTETUYECKOE, SMOLMOHAIBHO-LIEHHOCTHOE BHICHHE OKpPYKAIOLIEr0o MHpPa;, CHOCOOHOCTh K
HMOLMOHAIBHO-LIEHHOCTHOMY OCBOEHHUIO MHPA, CAMOBBIPAKEHHIO U OPUEHTALIUH B XYI0KECTBEHHOM U
HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI, YBa)KEHHE K HCTOPUH KyJbTypbl cBoero OTedecTsa,
BBIPAKEHHOH B TOM 4YHCJI€ B MOHHMaHHUH KpacOThl YEJNOBEKa; MOTPeOHOCTh B OOLIEHUH C
XYA0KECTBEHHBIMH TPOU3BEACHUSIMU, CPOPMHUPOBAHHOCTh AKTHBHOTO OTHOLICHUS K TPaAHLIUSIM
XYIOXKECTBEHHON KYJbTYPBI KAK CMBICIIOBOM, 3CTETHYECKON U IMYHOCTHO-3HAYUMOH [IEHHOCTH).

- ChopMHUPOBAHHOCTh OCHOB SKOJIOTHYECKOH KYJbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJOTMYECKOTO  MBILUUICHUS, HaJU4YHe OMNbITa SKOJOTMYECKH OPUEHTHPOBAHHOM
peIeKCHBHO-OLIEHOUHON M MPaKTHUYECKOW IesTeJbHOCTH B JKU3HEHHBIX CHUTyaLUsiX (TOTOBHOCTH K
UCCJICIOBAHUIO TMPUPOMABbL, K 3aHATHSIM CEJIbCKOXO3SHCTBEHHBIM TPYAOM, K XYAOKECTBEHHO-
JCTETHYECKOMY OTPAKEHMIO MPHUPOABL, K 3aHSITHUSM TYPU3MOM, B TOM YHCJIE SKOTYPHU3MOM, K
OCYIIECTBIICHHUIO MPUPOIOOXPAHHOHN EATEILHOCTH).

MeTtanpeamMeTHbIe pe3yJibTAThI

MeranpenMeTHbIe Pe3yJbTaThbl BKIIFOYAIOT OCBOEHHBIE OOYYAIOIIUMHUCST MEKIPEIMETHBIC
MOHSTHS W YHUBepPCaJbHble  y4eOHble  AEWCTBHsA  (PEryJsITHBHbIE,  IO3HABATEJbHBIE,

KOMMYHHKATHBHBIE).
Me:xnpeamMeTHbIe IOHATHS
VYcnoBueM (OPMHPOBAHHS MEKIPEAMETHbIX IOHSTHH,  TakMX, Kak CHCTeMa, (aKT,

3aKOHOMEPHOCTD, q)eHOMeH, dHAJIN3, CHUHTEC3 MABJISACTCA OBJIAACHUC O6yLIaIOH_II/IMI/IC$I OCHOBaMH



YUTATENbCKOM KOMIIETEHIINH, NPHOOpPeTeHne HaBBIKOB padoTel ¢ wuHpOpManmed, ydactue B
NPOEKTHOH IesTeTbHOCTH. B OCHOBHOI mkone Oynmer mpomosokeHa pabora mo (GOPMUPOBAHHIO U
Pa3BUTHIO OCHOB YHTATENbCKOH KomMnereHuuu. OOydaronecs OBIACIOT YTEHHEM KaK CPEICTBOM
OCYIIECTBJIEHUs] CBOMX NAJbHEHINNX IUIAHOB. MPONOJDKEHHsT OOpa3oBaHHs W camMooOpa3oBaHUS,
OCO3HAHHOTO TUTAHUPOBAHHS CBOETO aKTyaJbHOrO M IMEPCIEKTUBHOIO Kpyra YTEHHUsS, B TOM YHUCIIE
IOCYrOBOTO, TOATOTOBKM K TPYIOBOH M COLMAJIbHOH MIEATEIBHOCTH. Y BBITyCKHUKOB Oyner
copMupoBaHa NOTPEOHOCTh B CHCTEMATHYECKOM YTEHHUHU KaK CPEICTBE TIO3HAHUS MHpa U cedsl B 3TOM
MUpe, TAPMOHHU3AIMH OTHOIIEHHUH UejIoBeka U 00IIecTBa, co3aannu odpasa «moTpeOHoro OyayImeroy.

IIpn u3yueHnn MareMaTHKH OOydaroIIHecs YCOBEPIIEHCTBYIOT MPHOOPETEHHBbIE HA MEPBOM
YPOBHE HABBIKH PadoTbl ¢ HHpopManueid U nonoiHAT ux. OHH cMOryT padoTaTh C TEKCTaMH,
npeoOpa30BbIBATh U HHTEPIIPETUPOBATH COAEPIKALIYIOCS B HUX HH()OPMALHIO, B TOM YHCJIE:

- CHCTeMaTH3UpPOBaTh, COMOCTABIATh, AHAJIM3HPOBATh, O0OOINATP W WHTEPHPETHPOBATH
UH(POPMALIHIO, COAEPIKAIIYIOCS B TOTOBBIX HH(OPMALIMOHHBIX O0BEKTAX;

- BBIIEJIATh TJIABHYI0 M W30BITOYHYI0 MH(OPMALHMIO, BBINOJHSITH CMBICIOBOE CBEPTHIBAHHE
BBIJIEJICHHBIX (DAKTOB, MBICIIEH; MPENCTABIATh WHPOPMALMIO B CXKATOH CIOBECHOH ¢opme (B BHIE
IUTaHA WM TE€3MCOB) U B HAIVIAOHO-CUMBOJHUYECKOH (opMme (B Buae Tabmui, rpapuyuecKkux cCxeM U
auarpaMM, KapT MOHSITHH — KOHLENTYaJIbHBIX THATPAMM, OMTOPHBIX KOHCIIEKTOB),

- 3aIOJTHATD U AOMOJHATH TaOJHUIIBI, CXEMBbI, AUATPAMMBI, TEKCTBL

B coorserctBrun @I'OC OO0 BBIAEHSIOTCS TP TPYIIIBI YHUBEPCAIBHBIX YIEOHBIX NEHCTBHIA:
pEeryJsITHBHBIE, TO3HABATENbHbBIE, KOMMYHHUKATHBHBIE.

PeryasituBnbie YVY/|

Vmenue camocmosimenvno onpedensimo yeau o0yueHus, CMasums U opmyauposanms Hogvie
3a0auu 6 yuyebe U NO3HABAMENbHOU OeAMeIbHOCMU, PA3GUEAMb MOMUSbl U UHMEPECsl CBOell
nozuaseamenvnoil oesimenvnocmu. QOYuaIowuics cmModicem:

—aHAJM3UPOBATh CYLIECTBYIOIINE U IIAHUPOBATh OyAyIure o0pa3oBaTeNbHbIE PE3yIbTATHI,

—uneHTH(GUIIPOBaTh COOCTBEHHBIE TPOOIEMBI 1 ONPEAEISATh MIIABHYIO MPOOIEMy;

—BBIABUTATh BEPCHHM pPEIIeHHs] Mpobiembl, (HOpMyNIHpOBaTh THUIOTE3bl, NPEABOCXMIIATH
KOHEUHBIN pe3yJIbTarT,

—CTaBUTh 1LIeNIb JAEATENbHOCTH HAa OCHOBE OINPENENICHHOW NpobsieMbl M CyIIECTBYOLINX
BO3MOKHOCTEH,

—dopMmynupoBaTh y4eOHbIE 3a7ayd KaK IOArd JOCTH)KEHUS IIOCTABIEHHOW —ILeNu
NEeSITeIbHOCTH,

—00OCHOBBIBAaTh 1IEJIEBbIE OPHEHTUPHI U MPHOPHUTETHI CChUIKAMHU HA LIEHHOCTH, YKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATENbHOCTD IATrOB.

Vmenue camocmosmensHo WIGHUPOSAMs Nymu  OOCHIUNCEHUs. yeiel, 6 mOoM yucie

AnbMEPHAMUBHbBIE, OCO3HAHHO BblOUpams Haubonee 3¢hghexmusHvle CNOCOOBI peuteHus Y4yeOHvIX U



nozuasamensvuix 3a0ay. O6y4aiowuiicst cModjcem:

—OMpeneNsiTh HeOOXOaUMbIe AEHCTBUE(s) B COOTBETCTBUU C y4eOHOW U TO3HABATEIBHOMN
3ama4ell ¥ COCTABIISITh AITOPUTM HUX BBITIOJHEHUS,

—00OCHOBBIBaTh M OCYLIECTBISITH BbIOOp HamOosee >(PPEKTUBHBIX CHOCOOOB pPELICHHS
yueOHBIX U MO3HABATENbHBIX 33/a4,;

—OIpeneNAT/HaXOAUTh, B TOM YHCJIE€ W3 NPEIJIOKEHHBIX BApUAHTOB, YCJIOBUS IS
BBIMOJIHEHHSI yueOHOM 1 O3HABATENbHON 3a/1a4H,

—BBICTPAaWBaTh JKU3HEHHbIC IUIAHBI HA KPATKOCPOUHOE Oyayiuee (3asBISATH ILEJEBbIC
OPUEHTHUPBI, CTABUTh a/€KBATHBIC MM 3a7aydl M TpEeAsiaraTb NEHCTBHs, yKa3biBasi U OOOCHOBBIBAs
JIOTHUYECKYIO MOCIIE0BATEIbHOCTD LI1aroB);

—BBIOMPATh U3 MPENJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIBHO MCKATh CPENCTBA/PECYPCHI AJIs
peLIeH s 3aJa9l/ TOCTIKEHHS LeIH,

—COCTAaBJISAITh IUIAH PELIEHHsI MPOOIEMBI (BBIOIHEHUS IPOEKTA, POBENEHHS UCCIEAOBAHUS);

—OIpenesaTh NOTEHUHATIbHbIE 3aTPYAHEHUS NPH pPELIeHWH y4eOHOH W TO3HaBaTENbHON
3a/1a4M U HAXOOUTb CPEICTBA ISl UX YCTPAHEHHS,

—OIUCBIBATh CBOW OMBIT, OGOPMIISAA €ro Ul Mepeadn APYTUM JIIOSM B BHIE TEXHOJOTHU
peLIeHHs MPAKTUYECKHX 3a/1a4 ONPEAETICHHOTO KJIacca;

—TUTAHUPOBATh U KOPPEKTUPOBATH CBOKO HHIUBUIYAJIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

Ymenue coommocums ceou Oeilicmeus ¢ nAAHUPYeMbIMU PE3YTbMAMAMU, OCYUECMEIsMb
KOHMPOIb  c0ell  0esmensbHOCU 6 Hpoyecce OOCMUICeHUS. Pe3yTbmamd, Onpeoeisms chocoobl
oeiicmeuii 8 pamMKax NPeONONCeHHBIX YCI08Ull U mpebo6anuil, KOPPeKmupoeams ce0u Oeiicmeus 8
coomeememauu ¢ uzmensrougetics cumyayuei. Qoyuarowuiicss cModicem:

—OIpenessiTb COBMECTHO C TME€AaroroM MW CBEPCTHUKAMU KPUTEPHH IUIAHUPYEMBIX
PE3yJBTATOB U KPUTEPUH OLIEHKU CBOEH y4eOHOM AeATEIbHOCTHY,

—CHCTEMAaTU3UPOBaTh (B TOM YHCJIE€ BBIOMPATh MPHUOPUTETHBIE) KPUTEPUHU TUIAHUPYEMBIX
PE3yJBTATOB U OLIEHKU CBOEH e TeNbHOCTH,

—oTONpaTh WHCTPYMEHTBI [JIsl OLCHMBAHUS CBOEH  JEATENbHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH AESITETbHOCTH B PAMKaxX MPEIJIOKEHHBIX YCIOBHH U TPeOOBaHMIA,

—OLIEHUBAThb CBOK) [IEATENbHOCTb, apTYMEHTUPYSI NMPUYUHBI AOCTIDKEHHSI WM OTCYTCTBHUS
IUTAHUPYEMOTO Pe3yJIbTaTa,;

—HaxXOJUTh TOCTATOYHBIE CPEACTBA JUIA BBINOJIHEHUS y4eOHBIX NEHCTBUN B M3MEHSIOLICHCS
CUTyalluy W/WIIK IPU OTCYTCTBUHM ITUITAHUPYEMOTO PE3yJIbTaTa,

—paboTasi MO CBOEMy IUIaHy, BHOCHTb KOPPEKTHBBI B TEKYINYIO AEATEIHHOCTb Ha OCHOBE
aHamM3a ~ W3MEHEHMH  CUTyauud Ui TONY4YeHHs  3alJAHUPOBAaHHBIX  XapaKTEPUCTHK
NPOAYKTa/pe3yIbTaTa;

—yCTaHaBJIMBATDb CBA3b MECXKOY NMOJTYy4YCHHbIMU XAPaKTEPUCTUKAMU npoayKTa u



XapaKTEPUCTUKAMH MPOLecca ASATEIbHOCTH U TI0 3aBEPIICHUH JESITeIbHOCTH MPEeAaraTb H3MEHEHHE
XapaKTEPUCTUK MPOLeCcca IS OMYYSHUs YIYUIIEHHBIX XapaKTePUCTHK MPOAYKTA,

—CBEpSATh CBOM JEHCTBUSI C LENbI0 M, NPU HEOOXOAMMOCTH, HWCHPABISATH OLIMOKU
CaMOCTOSITEINIbHO.

Vmenue oyenusams  npasuibHOCMb — GbINOJIHEHUs — YYeOHOU  3a0auul, COOCMGeHHbIe
803MOdCHOCIU ee peuteris. OOYuaruuiica cmodxcem:

—OIpenesATh KPUTEPUN TIPABHIIBHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHHSI yUeOHOH 3a1a4H;

—aHaJIN3UPOBaTh U OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApHUs IS
BBINOJIHEHUsT yueOHOH 3a1a4m;

—CBOOOIHO TMOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OLEHKH M CAMOOLICHKH, UCXOMS U3
LN U UMEIOIINXCSl CPEACTB, pa3findasi pe3yJibTaT U CIIOCOObI JeHCTBUIA,

—OLIEHUBATh TMPOAYKT CBOEH [EATeNbHOCTH TO 3aJaHHbIM W/WJIM  CaMOCTOSITENIbHO
OTIPeNeIeHHbIM KPUTEPHSM B COOTBETCTBHUH C LIENIBIO AEATENbHOCTH,

—00OCHOBBIBaTh JOCTHKUMOCTh L€ BBIOPAHHBIM CIOCOOOM HAa OCHOBE OLIGHKH CBOHMX
BHYTPEHHHUX PECYpPCOB U JOCTYITHBIX BHEIIIHUX PECYPCOB;

—(pUKCUPOBATh U AHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJIBTATOB.

Binaoenue ocnoeamu camoxoHmposia, camMooyeHKu, NPUHAMUS peuwleHuti U ocyujecmeieHs
OCO3HAHHO020 6b100PA 8 YueOnoil u nosnasamenvnoil. Qoyuarowuiics cmodicem:

—Ha0MIOaTh U AHATM3UPOBATH COOCTBEHHYIO YYeOHYIO M MO3HABATENBHYIO NESTENBHOCTD U
IESITeIbHOCTD APYTrUX 00yHArOIIUXCsl B MMPOLIECCE B3aUMOIIPOBEPKH,

—COOTHOCHUTbh pealibHble M IUIAHHUPYEMble Pe3yJbTaThl WHAWBHAYAJIbHOW OOpa3oBaTeNbHON
NESITeIbHOCTH U J1EJ1aTh BBIBOJBI,

—IPUHUMATh PELIeHNE B YIeOHOH CUTyalllu  HECTH 32 HETO OTBETCTBEHHOCTS;

—CaMOCTOSITENIbHO OMPEAENSTh MPUIMHBI CBOETO yCIeXa WM HeyClexa U HaXOAHUTh CIIOCOOBI
BBIXOJIa M3 CUTYaL[UH HEYCIIexa,

—PpEeTPOCTIEKTUBHO OMNpeNeNsTh, Kakue ACHCTBUS 10 pPELIeHHI0 Yy4eOHOW 3amaud Wid
napaMeTpsl 3TUX IEHCTBUN MPUBEIH K MOJYYESHUIO UMEIOIIErocs MPOAYKTa Y4eOHON AeATENbHOCTH,

—JI€MOHCTPUPOBATb  NPUEMBl  PEryJBILUN  NCUXO()U3MONOrHYeCKHX/  3MOLMOHAIbHBIX
COCTOSIHUH UL AOCTIDKEHHs >(deKTa yCrokoeHus (yCTpaHEeHUs! SMOLMOHAIBHON HANMpPsKEHHOCTH),
s¢pexkra BoccTaHOBNEHUs (OchHaOneHus MpoOsBICHUH yTOMIIeHUs), 3(pdexra axTUBH3ALIU
(TOBBILIEHNS TICHXO(PHU3HONIOTUIECKOH PEAaKTUBHOCTH).

IMo3znaBaTenbHbie Y'Y/

Ymenue onpeoensme nowsimus, cozoaéams 0000ueHUs, YCMAHABTUGAMb  AHANOUU,
Kaaccuuyuposame, CAMOCMOAMENbHO GbIOUPAMb OCHOBAHUA U Kpumepuu O Kiaccugurayui,
VCMAHAGIUEAMb — NPUYUHHO-CIEOCHMGEHHbIE  C6A3U,  CMPOUmMb  J02UYECKoe  paccyicoeHie,

YMO3aKII0uenue (UHOyKmuenoe, OeOykmueHoe, no aumanoluu) u oeiams 6v1600b1. OOyuaiowuiics



cmooHcem:

—1oaOupaTh CJIOBA, COMOAYMHEHHBIE KIFOUEBOMY CJIOBY, ONPEACISIIOIINE €ro NMPU3HAKH U
CBOICTBA,

—BBICTPAUBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJFOUEBOTO CJIOBA M CONMOAYMHEHHBIX
€My CJIOB;

—BBIIENATh OOIIMH MPU3HAK JIBYX WJIM HECKOJIbKHUX MPEAMETOB MIIH SIBJICHUH U OOBSICHATDH UX
CXOJICTBO;

—O0BEINHSTh MPEIMEThl U SBJICHHSI B TPYIIIbI IO ONPENEIeHHbIM MPU3HAKAM, CPAaBHUBATD,
KJaccuuImpoBaTh U 0000IMATh (hAKTHI U SIBICHUS,

—BBIIEINATD SIBJICHUE U3 O0IIero psiia Ipyrux sBICHUH,

—OIpenessiTh OOCTOSATENBCTBA, KOTOPBIC IMPEIISCTBOBAIN BO3SHHKHOBEHHUIO CBSI3U MEXKIY
SBJIEHUSIMH, U3 3TUX OOCTOSITENBCTB BBIACISTH OMpPENEIIOLINe, CIOCOOHbIE ObITh MPUYMHOW JaHHOTO
SIBJIEHUSL, BBISIBIIITD IPUYUHBI U CIISICTBUS SIBIICHHIA,

—CTPOUTH PACCyKACHHE OT OOLINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHSIM M OT YaCTHBIX
SIBJIEHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

—CTPOUTH pacCy)KICHHE HAa OCHOBE CPABHEHMs MPEIMETOB W SIBICHWM, BBIACISISI MPU STOM
o01Me NpU3HaKY,

—H3J1araTh MOJYYEHHYIO0 HH(POPMALIHIO, HHTEPIPETHPYS €€ B KOHTEKCTE peraeMoil 3a1auy;

—CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(POPMALMIO, HYXKAAKOLIYIOCS B MPOBEPKE, Mpenjiararh
NPUMEHSTH CIOCOO MPOBEPKH JOCTOBEPHOCTH HHPOPMALINHY,

—BepOaTN30BaTh YMOLIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HA HErO HCTOUYHUKOM;

—OOBSICHATD SIBJICHHS, MTPOLIECCHI, CBSI3H U OTHOIIEHHUSI, BBIIBIsIEMbIE B XOZ€ TIO3HABATEIbHON
U UCCIIEIOBATEIIbCKON AeATENbHOCTH (IIPUBOANUTE OOBSICHEHHE C N3MEHEHHEM (DOPMBI MPEICTaBICHUS,
OOBSICHATD, NETANU3UPYs HIIH 000011ast; OOBACHATH C 3aJaHHONM TOYKH 3PEHUs]);

—BBIABJISITH M HA3BIBATh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIe BO3MOXKHbIE / Hanboee
BEPOSITHBIE TIPUYMHBI, BO3MOKHBIE TIOCIEACTBHS 3aJaHHON MPUYHHBIL, CAMOCTOSTENBHO OCYIIECTBIISSA
NPUYHMHHO-CJIEICTBEHHBII aHAIN3;

—Jle7aTh BBIBOJ HA OCHOBE KPUTHUYECKOrO aHAJIHM3a PA3HBIX TOYEK 3PEHHs], MOATBEPIKOATb
BbIBOZ COOCTBEHHOH apryMeHTalnel Wi CaMOCTOSITENIbHO TIOJTYYEHHBIMU TAHHBIMH.

Ymenue cozoasame, npumename u npeodpaz06u16ams 3HAKU U CUMBOIbL, MOOEIU U CXeMbl OJis
peuienus yueGnvix 1 noznasamenvnvix 3a0ay. Qoyuarowuiicss cmoicem:

—0003Ha4aTh CUMBOJIOM M 3HAKOM MPEIMET U/UITH SIBJICHHE,

—OIPEaeATh JOTHYECKHE CBSI3U MEXKIY NMPEeaIMeTaMU H/WITH SIBJICHUSIMH, 0003HA4YaTh TaHHbIE
JIOTHUYECKHUE CBS3H C TIOMOLIBIO 3HAKOB B CXEME;

—co3aaBaTh abCTPAKTHBII UK peajibHbIN 00pa3 mpeaMeTa W/ niH sBJICHHS,

—CTPOUTH MOZEJIL/CXeMy Ha OCHOBE YCJIOBUMN 3aJja4H U/UJTH CITOCO0a €€ PEIIeHMUS,



—co3qaBaTh BepOaNbHbIe, BEIECTBEHHblE W HMH(OPMALMOHHBIE MOAETH C BBIICIECHHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONPEAENeHHs CIiocoda pPelIeHns 3a1a4i B COOTBETCTBUU
C CUTyalHel,

—TpeoOpa3oBbIBATE MOJEIH C LIETBIO BBIBICHHUs OOLINX 3aKOHOB, OMPEAEISIFOIINX JaHHYIO
MPeIMETHYIO 00J1acTh;

—TEePEBOIUTH CIIOJKHYIO IO COCTaBYy (MHOTOACIIEKTHYIO) HHPOPMALIUIO U3 TPaQUUECKOTO UITH
(hopMaT30BaHHOTO (CUMBOJILHOTO) MPEICTABICHHUS B TEKCTOBOE, M HA0OOPOT;

—CTPOUTH CXEMy, AJITOPUTM ACWCTBUS, WUCHPABIATb MM BOCCTAHABIMBATHD HEM3BECTHBIN
paHee alrOpUTM Ha OCHOBE UMEFOIIErocs 3HaHHsI 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM,;

—CTPOUTH TOKA3aTENbCTBO: NMPSMOE, KOCBEHHOE, OT IPOTHBHOTO;

—aHAM3UPOBATH/peIEKCUPOBATh OMBIT pa3paboTKH W peann3aluu y4eOHOro MpPOeKTa,
UCCIIENIOBAHMS (TEOPETUIECKOTO, SIMITUPHUECKOT0) HA OCHOBE TPEAJIOKEHHON MPOoOJIeMHOM CUTyanuy,
MIOCTABJICHHON LIENTN W/WUJIH 3aJaHHBIX KPUTEPHEB OLIGHKH MPOIYKTa/pe3yIbTara.

Cmvicnogoe umenie. Q0yuaiomuiicss CMosicem:

—HaxOOUTh B TekcTe Tpedyemyro uHpopMauuro (B COOTBETCTBHH C LEISIMU CBOEH
NeSITeIbHOCTH);

—OpPHEHTUPOBATbCS B COAEPKAHWU TEKCTa, TMOHWMATh LEJOCTHBI CMBICT TEKCTa,
CTPYKTYpPUPOBATh TEKCT;

—YCTaHABIMBATH B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITUH, SIBIIEHHH, IPOLIECCOB;

—Ppe3IOMHPOBATH TJIABHYIO HIE0 TEKCTA,

—TpeoOpa3oBbIBATh TEKCT, «IEPEBOIS» €ro B APYIYIH0 MOAAIBbHOCTb, WHTEPIPETHPOBATH
TEKCT  (XYOOKECTBEHHbIH M  HEXYOOXXECTBEHHBIH  —  yueOHbI,  HAay4YHO-IOMYJISPHBIH,
UH(pOPMALMOHHBIH, TEKCT non-fiction);

—KPUTHYECKU OLIEHUBATh COMEpKaHne U (POopMy TeKcTa.

Dopmuposanue u pazeumiue KONOUYECKO2O MbIUAEHUA, YMeHUe HNPUMEHAMb €20 6
NO3HABAMENbHOU, KOMMYHUKAMUBHOH, COYUATbHOU NPAKMUKe U HPOGheCcCUOHANbHOI OpueHmayui.
Obyuarowguiicst cmodicem:

—OIpEenessiTh CBOE OTHOLICHHE K TIPUPOIHON Cpere;

—aHAJMM3UPOBATh BIUSHUE OKOJOTHYECKUX (PAKTOPOB Ha Ccpeay OOMTaHUS KHUBBIX
OpPTaHU3MOB,

—TPOBOANTH MPUYMHHBIA U BEPOATHOCTHBIN aHAJIM3 SKOJIOTUIECKUX CHTYaLNH,

—TPOTHO3MPOBATh M3MEHEHUS CUTYaLlH NIPU CMEHE NEeHCTBUS OJHOTrO (pakTopa Ha AEHCTBHUE
apyroro ¢dakropa,;

—PpacIpOoCTPaHATh SKOJOTHYECKHE 3HAHUS M YYaCTBOBATh B MPAKTUYECKHUX JIEJIaX IO 3aILUTe
OKPYKaroIleu cpensl,

—BbIpaXKaTb CBOC OTHOLICHUEC K MNPHUPOAC YEPEC3 PUCYHKU, COUMHCHUSA, MOACIINU, MPOCKTHLIC



paboThL

Pazsumue momusayuu x oeradenuio Kyismypoii aKkmueHO20 UCHONb306AHUSL CIOBAPEH U
opyeaux nouckoewvix cucmem. Qoyuarowuiicst cmodicem:

— OmpenessiTh HeoOXOINMBIE KITFOUEBbIe TOUCKOBBIE CJIOBA U 3ATPOCHI,

— OCYIIECTBJISATh B3AaUMOJEHCTBHE C 3JIEKTPOHHBIMU TIOUCKOBBIMHU CUCTEMAaMU, CIIOBAPSIMH,

— (opMupOBaTH  MHOXECTBEHHYIO  BBIOOPKY M3  IOMCKOBBIX  HCTOYHHUKOB IS
OOBEKTHBH3ALNH PE3yJIbTATOB TIONCKA,

—COOTHOCHTbD TOJTyUYEHHBIE PE3yJIbTAThl IIOUCKA CO CBOEH eSITeTbHOCTBIO.

KommynuxarusHbie YY/{

Vmenue opeanusosviams yueOnoe cOmpyoHUYECmMBO U COBMECMHYIO OesimeibHOCHb ¢
yuumenem U C8EPCMHUKAMU, pabomams UHOUBUOYANLHO U 8 SPYNNe: HAXOOUms odujee peuieHue u
paspeuiams KOHDIUKMbL HA OCHOBE CORNACOBANUS NOZUYUT U Yuemda UHMeEPecos, opmyaupoeams,
apeymMenmupoeams 1 omemaueams ceoe muenue. Q0yuaiomuiics cmosicem:

—ONpeaeNsiTh BO3MOXKHBIE POJIM B COBMECTHOH JIESITEIbHOCTH,

—HIrpaTh OMpPEIENIEHHYIO POJIb B COBMECTHOH eI TeIbHOCTH,

—MPUHUMATD TO3ULUI0 COOECeNHMKA, TIOHUMAs MO3ULHMI0 IPYroro, pasjindaTb B €ro peyu:
MHEHHE (TOUKY 3PEHHS), JOKA3aTeNbCTBO (APTryMEHTHI), (PaKThI; THIIOTE3bI, AKCHOMBI, TEOPHH;

—ONpeneNsiTh CBOM MHEWCTBUS W JEHCTBUS TAapTHEPA, KOTOpPble CHOCOOCTBOBAIHM WIIH
NPEMATCTBOBAIN MPOIYKTHBHONH KOMMYHUKALINY,

—CTPOUTH NMO3UTHBHBIE OTHOIIEHUS B IpoLecce YIeOHOM U MO3HABATEIbHON AEATENbHOCTH,

—KOPPEKTHO U apTyMEHTHUPOBAHHO OTCTAWBaThb CBOKO TOYKY 3PEHHUS, B IHCKYCCHH yMETb
BBIIBUTaTh  KOHTPAPTYMEHTBI, TnepedpasupoBaTb CBOK  MbBICHb  (BIQACHHE  MEXaHH3MOM
SKBHUBAJICHTHBIX 3aMEH);

—KPUTUYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATH
OIMUOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0,

—IpenjaraTh albTEPHATUBHOE PELIeHNE B KOH(QINKTHON CUTYaLNHY,

—BBIAEISATH OOIIYIO TOUKY 3PEHHS B AUCKYCCHUY,

—IIOrOBapUBATHCS O MPABHJIAX M BOIPOCAX IJIsi OOCY)KISHHS B COOTBETCTBHH C MOCTABJICHHON
nepen rpynmnou 3anaqden;

—OpraHu30BbIBaTH y4eOHOE B3aUMOAEHCTBHE B rpynmne (onpeaensTh OOIMe LeiH,
pacrpenensaTh poJiv, TOrOBAPUBATHCS APYT C APYTOM U T. 1.);

—yCTpaHATb B paMKax JAHajora paspblBBl B  KOMMYHHKAIMH, OOYCJIOBJICHHBIC
HETIOHUMAaHHEM/HETIPUSITHEM CO CTOPOHBI cOOeCeTHNKA 3a7a4uu, (POPMBI MITH CONEPIKaHMs TUAJIOTa.

Vmenue ocosnanno ucnonvzosame peuegvie cpedcmea 6 coOOmMeemcmeuu ¢ 3a0aveti
KOMMYHUKQYUYU ONSL BbIPAICEHUS. CBOUX UYECMG, MbIcaell 1 nompebHocmeti OJisi NAAHUPOBANUS U

pe2ynsyuy  ceoeil  OesmeabHOCHU, 81d0eHUe YCMHOU U NUCBMEHHON peubld, MOHON02UYECKOI



KOHmMeKCcmHoll peusto. Q0yuaromuiicss CModicem:

—OIpenesATh 3a/1a4y KOMMYHHKAIIMH U B COOTBETCTBUH C Hell OTOMpaTh peyueBble CPENICTBRA,

—oTONpaTh M UCIONB30BAaTh PEUEBBIE CPENCTBA B IMPOLIECCE KOMMYHHKALMU C APYTHMH
JEFOBMHU (TUAJIOT B Mape, B MAJIOW TPYIIe U T. 1.);

—TPEACTaBIATh B YCTHOH WJIM THCbMEHHOH (opMe pa3BepHYTBIH IUlaH COOCTBEHHOU
TESITeIbHOCTH,

—co0JIFoIaTh HOPMBI MyOJIMYHOHN PEYH, PErJaMeHT B MOHOJIOTE M IUCKYCCUU B COOTBETCTBHH
C KOMMYHUKAaTUBHOM 3aja4ei,

—BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CyKACHHE) M 3alpalluBaTh MHEHHE MapTHEPa B
paMKax Iuaora,;

—TPUHUMATh PELICHNE B XOJI€ TUAJIOra M COTIaCOBBIBATH €T0 C COOECETHUKOM,

—CO371aBaTh NMHUCbMEHHbIC «KJIWUIIUPOBAHHBIE» U OPUTHHAIBHBIE TEKCTbI C HCIIOJIb30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPEICTB,

—HCIIONIb30BaTh BepOaNbHbIE CpencTBa (CpPEencTBA JIOTMYECKOH CBS3HM) JUISL BBIACICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS,

—HCIIOJIb30BATh HeBepOaTbHbIE cpeacTsa 12001 HATJISITHbIC MaTepHalIbl,
NOJTOTOBJIEHHbIE/ OTOOpaHHBIE IO/ PYKOBOACTBOM YUUTEIS,

—Jle7aTh OLEHOYHBIN BBIBOA O AOCTIDKEHUH LEJH KOMMYHHKALUH HEMOCPEACTBEHHO MOCHe
3aBepIICHUS] KOMMYHHUKATHUBHOTO KOHTAaKTa U OOOCHOBBIBATH €TO.

Dopmuposanie u pazeumie KOMRNEMEeHMHOCHIU 6 00IACMU UCHOIb30BANUSL UHDOPMAYUOHHO-
KOMMYHUKayuonno1x mexuonozuii (Oaree — UKT). Ooyuarowuiicst cmodicem:

—IIeJICHANPABJIEHHO MCKATh M UCIONb30BATh HH(OPMAIIOHHBIE PECYPChl, HEOOXOMUMBIE IS
pewmeHust yueOHbIX U MPaKTHYECKUX 3a1a4 ¢ nmoMoinbko cpencrs UKT;

—BBIOMPATh, CTPOUTH M MCIIOJIb30BATh aIEKBATHYIO HHOOPMALIMOHHYIO MOJEIb IJIs TIepenadn
CBOMX MBICJIEH CPENCTBAMH E€CTECTBEHHBIX U (POPMANIbHBIX SI3BIKOB B COOTBETCTBHH C YCJIOBHUSIMH
KOMMYHHUKAIHH;

—BBIIENATE WHGOPMALMOHHBIN aCIEKT 3a7adH, OINEepPUPOBaTh HNAHHBIMH, HCIIOJIB30BAThH
MOJIENIb PELICHNUS 3314,

—HCIIONIb30BaTh KOMITBIOTEPHbIE TEXHOJOTHHM (BKJOYas BbIOOp AaIeKBATHBIX 3a/adye
MHCTPYMEHTAIBHBIX MPOTPAMMHO-AIIAPATHBIX CPEACTB U CEPBHCOB) [UIS PEIICHUS] HHPOPMALMOHHBIX
U KOMMYHHUKAIIMOHHBIX Y4e€OHBIX 3a/1a4, B TOM YHCJE. BBIYUCICHHE, HATUCAHUE MUCEM, COUMHEHMH,
JOKIIaIOB, pedepaToB, CO3MaHNE MPE3CHTALMN U 1P .;

—HCIIOJIb30BaTh HH(POPMALIHIO C YIETOM STHUECKUX U IPABOBBIX HOPM,

—Cco37aBaTh HHPOPMAIIMOHHBIE PECYPCHI PA3HOTO THIIA U AJIST PA3HBIX ayAUTOPUH, COOMOaTh
UH(POPMALIMOHHYIO TUTHEHY U MpaBiiia HHQOPMALIMOHHOH 0€30MacHOCTH.

IIpeameTHBIE pe3yabTaThl:



Bumycknuk nayuumcs 6 5-6 kaaccax (01 UCHONb306AHUSL 6 NOBCEOHEGHOU JICUSHU U
obecneyeHus BO3MONCHOCIU YCHEULHO2O NPOOOANCEHUSL OOPAB0BAHUSL HA OA3060M YPOBHE)

— OmepHpoBaTh Ha 0a30BOM YpOBHE' MOHSTHSMH. MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MOJIMHOKECTBO, MPUHAIIEKHOCTB;

— 3a/1aBaTh MHOJKECTBA MEPEUHCICHUEM HX 3JIEMEHTOB,

—HaxOJUTh NepeceueHne, 00beIUHEHNE, ITOAMHOXKECTBO B IIPOCTEHINNX CUTYALTHSX.

B noBceaHeBHOI :KM3HN M MPU H3YYE€HHUH APYTHX NPEAMETOB:

— pacro3HaBaTh JOTHUECKH HEKOPPEKTHBIE BBICKA3bIBAHMUSI.

Yucaa

—OnepupoBarb Ha 0a30BOM YpOBHE IOHATHAMHU. HATYpPAJIbHOE YHCIO, LENOE YHUCIO,
OOBIKHOBEHHast APOOb, NecTHYHAS APOOb, CMELIAHHOE YUCIIO, PALMOHAIBHOE YHCIIO;

—HCIIOJIb30BaTh CBOMCTBA YWCENl W MpaBUja NEHCTBHHA C PalMOHAIBHBIMH YHUCIAMH TPU
BBIITOJIHEHNH BBIYUCIICHUI;

— HUCHOJBb30BaTh NPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUN U
peLIEHIH HECIIOKHBIX 3a/ad,;

— BBINIOJIHATD OKPYTJIEHHE PALIIOHAIBHBIX YHCEN B COOTBETCTBHH C IMPABHIIAMU,

— CpPaBHMBATH PALMOHAJBHBIC YHCTIA.

B noBceaHeBHOI :KM3HM M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:

— OLICHMBATh PE3YJIbTAThl BEIMUCICHUN NIPU PELICHUN PAKTHUECKUX 3a7ad,;

— BBITNIOJIHATH CPABHEHHE YHCEN B PEATbHBIX CUTYALHsAX,

— COCTaBJISITh YHCJIOBBIE BBIPAXKEHUS MPHU PEIISHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

CTaTHCTHKA U TeopHUs BEPOATHOCTEH

—IlpencraBnaTh naHHbIE B BUAE TaOHLI, IUATPAMM;

—4YUTaTh HHPOPMALHIO, TIPEICTABICHHYIO B BUAE TaOIUIIBI, THarpaMMBL.

TexkcToBbIE 3a7a4H

— Pemarb HECIOKHBIE CIOJKETHBIE 33/1a4H PA3HBIX THIIOB Ha BCE apU(PMETUIECKHE NEHCTBUS,

— CTPOUTH MOJENb YCJIOBHUS 3ama4d (B BHAE TaOJUIBL, CXEMBI, PHCYHKA), B KOTOPOH NaHBI
3HAYEHHS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUNH, C IIEJIbIO TIOMCKA PEIICHUS 3a/1a4H;

— OCYIIECTBJIATH CIOCOO TMOMCKA PELIeHHs 3a]add, B KOTOPOM PAaCCY>KACHHE CTPOHTCS OT
yCIIOBUS K TPeOOBAHUIO WK OT TPeOOBAHUS K YCIOBUIO;

— COCTaBJISITH IJIAH PELICHUS 3aavH,

— BBIACJIATDH STallbl PCIICHUA 3a1a4u,

' 3mecs m mamee — pacmo3HABATH KOHKPETHBIC NMPHMEPH OOIIMX MOHATHH MO XAPAKTEPHBIM TPH3HAKAM, BHINONHATH
JICHCTBHS B COOTBETCTBHH C OIPEICICHUEM U IIPOCTEHINUMHE CBOHCTBAMHY HOHATHH, KOHKPETH3UPOBATh MMPUMEPAMH 00IIHE
TIOHATHA.



— UHTEPNPETUPOBATh BBIYMCIMUTENBHBIE PE3YJIBTATBI B 3aJade, HUCCIENOBaTh IOJIYyYEHHOE
pelIeHue 3a0a4H,

— 3HATh Pa3JIN4ne CKOPOCTEeH OOBEKTa B CTOSTUEH BOJIE, MPOTUB TEUSHHS U 110 TEUCHUIO PEKH;

— peluaTh 3a/1a4y Ha HAXOXKAEHUE YaCTH YUCJIA U YHACTIA IO €ro YacTH,

— pelaTh 3aa4u Pa3HbIX TUIOB (Ha PabOTy, HA MOKYIKH, HAa IBHXKEHHE), CBSI3BIBAIOIINX TPU
BEJINYUHBI, BBIIENATD 3TH BEJIMUUHBI U OTHOLICHUS] MEXIY HUMHU,

— HaXOAUThb MPOLEHT OT 4YHUCJIA, YMUCJIO IO MNPOLEHTYy OT HEro, HaxOAWUTb MPOLIEHTHOE
OTHOLIEHHE [BYX YUCEJ, HAXOAUTh NPOLEHTHOE CHUKEHUE WM MPOLIEHTHOE MOBBILIEHNUE BETUYUHBL,

— peluaTh HECJIOKHbBIE JJOTHYECKUE 3a/1a4l METOOM PACCY KIAECHUM.

B noBcenHeBHOM )KU3HH U NIPH H3Y4Y€HHUH APYTHX NPEAMETOB:

—BBIABUTaTb TUIIOTE3bl O BO3MOXKHBIX MPENENbHBIX 3HAYCHHUSX UCKOMBIX BEJIMYMH B 3a7a4e
(menaTp NIPUKUAKY)

Harnsinnast reomerpust

I'eomeTpnueckue Qpurypsl

—OnepupoBarh Ha 0a30BOM ypOBHE MOHATHAMHU. (UTypa, TOUYKA, OTPE3OK, NpsMas, Jyd,
JIOMaHasi, yroji, MHOTIOYTIOJbHUK, TPEYrOJbHHUK M YETBIPEXYIOJbHUK, MPSIMOYIOJBHUK WM KBaAparT,
OKPY’KHOCTb U KPYT, MPSIMOYTOJIbHBIN Mapaenenunen, kyo, map. HM3o0paxkaTe uzyuaemsie Guryps
OT PYKHU U C IOMOIIBIO JINHEUKHU U LUPKYJIS.

B noBcenHeBHOM )KU3HH U NIPH H3Y4Y€HHUH APYTHX NPEAMETOB:

—pelaTh NPaKTHIECKUE 33/1a4H C TPUMEHEHHUEM MPOCTEHIIIX CBOWCTB (PUTYp.

HN3mepenusi M BEIYHCJIEHHS

—BBINIOJIHATE U3MEPEHNE IJINH, PACCTOSIHUMN, BEJINYUH YIJIOB, ¢ IOMOIIBI0 HHCTPYMEHTOB IJIs
WU3MEPEHH IJIUH U YIJIOB,

— BBIYMCJIATH IUIOIIAAN NPSIMOYTOJIbHUKOB.

B noBcenHeBHOM )KU3HH U NIPH H3Y4YE€HHUH APYTHX NPEAMETOB:

— BBIUMCIIATh  PACCTOSIHUA HAa MECTHOCTM B CTAaHOAPTHBIX CUTyaUMsX, I[JIOLIAOU
MPsIMOYTOJIbHUKOB,
— BBINOJIHATH TNPOCTEHINNE TOCTPOSHHUS M HM3MEPEHHs Ha MECTHOCTH, HEOOXOOUMBbIE B

peanbHON JKU3HU.

HcTopusi MmaTeMaTHKHU

— ONMUCBIBATh OTAENbHBbIE BBIJAKOIINUECS PE3yNbTaThbl, IIOJYYEHHBIE B XOAE pPa3BUTHUS
MaTE€MaTUKU KaK HayKH,

— 3HaTh NPUMEPBl MATEMATHYECKUX OTKPBITUH U HUX aBTOPOB, B CBA3U C OTEUECTBEHHOW H
BCEMHUPHON UCTOPUEH.

BbinyCcKHHK MOJYYHT BO3MOMKHOCTHL HayuMTbesl B S-6 kjaccax (aysi olecnevueHHs

BO3MO’KHOCTH YCIEIIHOI0 MPOAOIKeHHUsI 00pa30BaHHUsI HA 0230BOM H yIi1y0JIeHHOM YPOBHSIX)



DJIeMeHTbI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH

— Onepuposams’  nOusmusMu: MHOJICECMEO, XAPAKMEPUCIIUKY  MHOJICECMEA, deMenn
MHOICECMBA, NYCMOoe, KOHeUHOEe U 6ECKOHEUHOE MHOICECTBO, NOOMHONCECMBO, NPUHAONEICHOCHTb,

— onpeoenams NPUHAONEIHCHOCH INEMEHMA MHONCECMBY, O00beOUHEeHUI0 U NepeceueHulo
MHOICECMB, 3a0a6aNMb MHONICECHBO C NOMOWLIO NEPEYUCTEHISL DIEMENMOE, CI08ECHO20 ONUCAHUSL.

B noBceaHeBHOI :KM3HM M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:

— pacno3nasan 102UYeCKu HeKOPPEKMHble GbICKA3bIGANUS,

— CIpOUmMs YenouKu YMO3AKTIOUEeHUIl HA OCHOBE UCHOIL306ANUSL NPABUT IOCUKU.

Yucna

— Onepuposame ROHAMUAMU: HAMYPATLHOE YUCTIO, MHONCECMBO HANYPATbHBIX YUCEI, 1feN0e
YUCTIO, MHOJICECMBO YenvlX Hucen, OObIKHOBEHHAS! Opobb, OecsmuuHas Opobb, CMEUAHHOEe YUCTO,
PAYUOHANBHOE — YUCTIO, MHOJNCECMBO PAYUOHANBHBIX YUCEN, 2eOMEMPUYECKas UHMepnpemayusl
HAMYPAbHBIX, YENbIX, PAYUOHATLHBIX,

— NOHUMAM® U OOBACHAMb CMBICT NOUYUOHHOTU 3ANUCU HAMYPATLHOLO YUCAA,

— BBINOAHAMY  GLIYUCAEHUA, 6 MOM YUCIe C UCHONb306AHUEM HPUEMOE PAYUOHATLHBIX
8bIYUCTEHUTI, 0OOCHOBBLIBANM b AICOPUMMbL BbINOTHEHUS OeCMEU;

— UCNONBL306aMb NPU3HAKU Oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouszeeoenus
ylcen NPU GLINOJIHEHUY GLIYUCTEHUT U Peulenll 3a0ay, 000CHOBbIBANMb NPUSHAKU OCTUMOCTIU,

—  BBINOAHAMY OKPY2IeHUEe PAYUOHATBHBIX YUCE] C 3A0AHHON MOYHOCMbIO;

— YROpSI0OYUBAMs YUCIA, 3ANUCAHHBIE 6 8UOE OOIKHOBEHHBIX U OeCSMUYHbIX Opobeil;

— naxooume HOJ[ u HOK uucen u ucnons306ams ux npu peuieHuu 3a0ay,

—  onepuposams NOHAMUEM MOOYIb YUCIA, 2e0OMEMPUUECKASL UHMEPNPEeMAYUs MOOYIA YUCIA.

B noBceaHeBHOI :KM3HN M MPU H3YYE€HHUH APYTHX NPEAMETOB:

— Npumensime NPAsUIa NPUOTUICEHHBIX GLINUCTEHUT NPU PeuleHUy NPAKMUYEcKux 3a0ay u
peuteruu 3a0au Opy2ux yueOHbIX HPeOMemos;

— BBINOAHAMY CPAGHEHUE Pe3YIbMAMOE GbINUCIeHUT NPU PpeuieHud NPAKMUYECKUX 3a0ay, 8
mMoM yucie npUOIUNCeHHBIX GbIYUCTeHUTL

— CcoCmasnsms  YUCNOBbIE  GLIPAJICEHUs. U OYEHUSAMb UX 3HAYEHUs NPU  peuleHuu
HPAKmMuveckux 3a0ay u 3a0a4 u3 Opy2ux y4ebHvIX npeoMemos.

YpaBHeHHS] H HEPABEHCTBA

— Onepuposams NOHAMUAMU: PABEHCMBO, YUCI0B0€ PABEHCMBO, YPAaSHeHUe, KOPeHb
ypasHenus, pewienue YypasHeHus, Yucio60€e HepaseHcmeo.

CTaTHCTHKA U TeOpHUs BEPOATHOCTEH

— Onepuposame NOHAMUAMU: CMOAOYAMBIE U KPY208ble OUACPAMMbL, MAOUYbl OAHHYIX,

cpeonee apugmemuyecroe,

% 371eCh U Jalee — 3HATh ONMPEICICHHE MOHATHS, YMETh MOACHATh Cr0 CMBICT, YMETh HCTIOIb30BATh MOHATHE H €ro CBOHCTBA
MPU MPOBEACHHUU PACCYKICHUHN, J0KA3ATEIBCTB, PEIICHUH 3a/1aY.



— ussneKams, UHGOPpMAYUIO, NPEOCMABGIEHHYIO 6 MAOIUYAX, HA OUACPAMMAX,

cocmasisimes mabauyst, CMPOUmMs OUACPAMMbL HA OCHOBE OAHHDBIX.

B noBcenHeBHOM )KU3HH U NIPH H3Y4YE€HHUH APYTHX NPEAMETOB:

u36neKAMb, UHMEPNPEMUPOBAML U NPEOOPAZ06LIEANL UHPOPMAYUIO, HPEOCMABIEHHYIO 6
mabauyax u Ha OUACPAMMAX, OMPANCAIOULYIO CEOUCMEA U XAPAKMEPUCTIUKY PeaNbHbIX NPOYECCcos U
sAenenuil.

TexkcToBbIE 3a7a4H

— Pewams npocmsie u cnooicusie 3a0ayu pasHuix Munos, a mMakdice 3a0a4 NOSbIUEeHHOU
mpyoHocmu;

— UCNONB306AMb PAa3HbIE KPAMKUE 3ANUCU KAK MOONU MEKCMOE CIONCHBIX 3a0ay OJisl
HoCmMpOoenst NOUCKOBOI CXeMbl U Peulenlisl 3a0ay;

— 3HAM® U NPUMEHSIMb 00a CNOCOOA NOUCKA peuterlsl 3a0ay (Om mpedosanus K YCa106UI0 U
om ycnoe6us Kk mpebo6anu);

—  MOOeUPOBAMb PACCYHCOEHUS NPU NOUCKE PEULEHUS 3A0AY ¢ NOMOUBIO 2pAgh-cxembl;

—  8b10€AMb IMANBL PEULeHUsL 3A0AYU U COOEPAUCAHUE KAHNCO020 SMANA;

— UHMEPNPEeMUpPOBAMs GbIYUCTUMETbHbIE PE3VIbMAMbl 6 3a0aye, UCCIe006Aams NOIYYEHHOe
peuterie 3a0a4u;

—  QHANUBUPOBAMYb BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O8YX 00BEKMOE U
U3MeHeHue ux Xapakmepucmuk npu COGMECHHOM OBUdNCEHUU (CKOPOCHIb, 6peMs, paccmosnue) npu
peutenuy 3a0a4 HA OBUdCEHUE O08YX O0BEKMOG8 KAK 6 OOHOM, MAK U 6 HPOMUBONOJONCHBIX
HANPaeaeHUsIX,

— UCCNeO06aMb 6CEBO3MOIICHBIE CUMYAYUU NPU peuteHu 3a0ay Ha O6udceHue Nno pexe,
paccmampusams pasmsie CUCHeMbl OmMcyema;

— peuwiams paznooOpasusie 3a0a4u «HA YACMUY, Peulams U 0OOCHOBBIGANb C60e peuleHle
3a0ay (8v10€1AMb MAMEMAMUYECKYIO OCHOBY) HA HAXOICOEHUE YACHU YUCIA U YUCIA HO €20 YaACHU HA
OCHOBE KOHKPENMHO20 CMbICAA OpoouU;

— 0co3HaBamMs U OOBACHAMb UOEHMUYHOCHIL 34044 PA3HBIX MUNOG, CEA3bIGAIUUX MPU
8eUYUNBI (HA pabomy, HA NOKYNKU, HA OBUNCEHIUE); GbIOCTISIMb SMU 8EIUYUNB] U OMHOULEHUSL MENCOY
HUMU, NPUMEHSMb UX NPU PeuleHuy 3a0a4, KOHCMPYUposams coOCmeeHHble 3a0ayu YKA3AHHbIX MUNOE.

B noBceaHeBHOI :KM3HM M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:

— 6b10eIAMY NPU peutenull 3a0a4 XApaKmepucmuKy paccmampueaemoil 6 3aoave cuntyayuu,
OMAUYHBIE OM PeabHbIX (Me, OM KOMOpwIX adCmMpazuposanucs), KOHCMPYUposans HOGvle CUmMyayuu
C YUemom 2mux XapaKmepucmux, 6 Yacmuocmu, npu peutenti 3a0ay Ha KOHYeHmpayuu, y4umsiéans
NIOMHOCHb BeUjeCmed;

— pewiams U KOHCHMPYUPOSams 300y HA OCHOBE PACCMOMPENUs PEeANbHbIX CUmyayuil, 6

KOMOpbIX He mpebyemcs MOYHbIl GbIYUCIUMENbHYIH PE3YIbMAN,;



— peuiams 3a0a4u HA OBUIICEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCIEMbI OMCYemd.

Harnsinnas reomerpust

I'eomeTpnueckue Qpurypsol

— H3zenexams, unmepnpemuposams u npeoodpaz’oswviéams UHGOPMAYUIO O 2eOMEeMPUIECKUX
ueypax, npeocmasneHuyIo Ha 4epmedlcax;

— uzobpadicams  uzyuaemsie  Queypsr om pPyKu U € HOMOWBIO  KOMNLIOMEPHBIX
UHCIMPYMEHMOB.

N3mepennst 1 BBIYUCIEHUS

— BBINOAHAMY U3MeEPeHUe ONUH, PACCMOAHUT, 6eNUYUH Y2I06, C NOMOUbIO UHCMPYMEHNO8
OJ151 U3MepeHuil ONUH U Y2108,

— BBIYUCTAMYL  NAOWAOU — NPAMOY2ONbHUKOS, — KEAOPAMOS,  00beMbl  NPSAMOY2ONbHbIX
napasienenuneoos, Kyoos.

B noBceaHeBHOI :KM3HM M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:

—  BBIYUCTIAMb PACCMOAHUA HA MECIIHOCHIU 8 CIAHOAPMHBIX CUMYAYUSIX, NIOWAOU YUACHIKOG
NpAMOY201bHOT (hopMbl, 00BEMBI KOMHAN,

—  8BINOAHAMYb NPOCMENUiUEe NOCMPOEHUSA HA MECHHOCHIU, HEODXOOUMbIE 8 PeAIbHOMN JCUZHIU,

— OYeHUBAms pasmepsl PeaibHblX 00BEKMOE OKPYAHCAIOUe20 MUpA.

HcTopusi MaTeMaTHKHU

— Xapaxmepu3zo6ams 6K1A0 Gb1OAIOUUXCA MAMEMAMUKOE 6 PA3EUNIUE MAMEMAMUKY U UHBIX
HAaY4HwIX 00aaCmell.

B noBceaHeBHOIi :KM3HN M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:

— UCNONBL306AMb NOHAMUSL 6EKMOPOE U KOOPOUHAM Ol peuteHuss 3a0ay no Qusiike,
eeocpaghuu u Opy2um yue OHbIM HPEOMEMAM.

HcTopuss MmaTeMaTHKHU

— Xapaxmepu3zo6amv 6K1A0 6bIOAIOUUXCH MAMEMAMUKOE 8 PA3CUMUE MAMEMAMUKY U UHBIX
HayuHwlx odaacmeii;

— NOHUMAM® POJiL MameMamuku 6 passumuu Poccuu.

MeToabl MATEMATHKH

— HUcnonv3yss  usyuennvle  MemooOvl,  HPOBOOUMb  OOKA3AMENbCMBO,  GbINOJIHANMD
onpoeepaicenue;

—  8b10UPAMB U3YUEHHBIE MEMOObL U UX KOMOUHAYUU O PEULeHUS. MAMeMAMUYECKUX 3a0ay,

—  UCHONBL306aMb  MAMEMAMUYECKUe  3HAHUA 0N ONUCAHUS  3AKOHOMEPHOCHElN 6
OKpYdIcatoweii OeticmeumenbHOCmu U HPOU36e0eHUSIX UCKYCCMEA,
—  HpuMeHsms npocmeiuilie NPOPAMMHbIE CPEOCMEA U DNEeKMPOHHO-KOMMYHUKAYUOHHbIE

CUCMIEMBL IPU PEUEHUU MAMEMAMUUECKUX 3a0ay.



Coaep:xxkanue yueOHoro npeamera «MaremaTuka»

Conep:xanre Kypca MaTEMaTHKU 5—06 KJIacCOB, OOBEIMHEHO KaK B UCTOPUYECKH CIIOKHUBIIIHECS
JUHUH (YUCIIOBAsi, anredpandeckasi, reoMeTprudecKkas, GyHKIMOHABHAS U Jp.), TAK U B OTHOCHTEJIHHO
HOBBIC (CTOXAacTUYeCKash JIMHUS, «peajibHas MaTtemaTukay). OTnenpbHO TpPencTaBiIeHbl JIMHUS
CIOKETHBIX 3a/1a4, UICTOPUYECKAs JIMHHSI.

JIEeMEHTDI T€OPHUH MHORECTB H MAaTEMATHYECKOH JOTHKH
Cornmacio ®I'OC ocHOBHOrO o00IIero oOpasoBaHHs B KypC MaTEMAaTHKU BBEIEH pas3ael

«Jloruka», KOTOpBIA HE MpeArnoJaraeT AOMOJHUTEIbHBIX YAaCOB HA HM3YYE€HUM U BCTPAMBAETCS B
pa3jMYHbIE TEMbl KYPCOB MAaT€MaTUKHM U WH(POPMATUKH W TIPEOBApsieTCs] O3HAKOMJICHHEM C
3JIEMEHTAaMH TEOPUH MHOXKECTB.

MHo:kecTBa M OTHOLIEHHSI MeKAY HUMHU

MHOXECTBO, XApaKmepucmuyeckoe Ce0HCME0 MHOICECMEd, BJIEMEHT MHOXKECTBA, HYCHIOe,
KOHeuHoe, Geckoneunoe muoxcecmso. TlogmuoxkecTBo. OTHOIICHWE MPUHAMIICKHOCTH, BKIIIOUYSHHUS,
PaBEHCTBA. DJIEMEHTbI MHOXKECTBA, CIIOCOOBI 3alaHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U
271€MEHMO8 NOOMHOCECHE C UCNOIb306AHUEM KpY2os Diliepa.

Onepaunu HAX MHOKECTBAMH

[Tepeceuenue u oObeAMHEHHE MHOKECTB. Pa3zHOCm® MHONMCECMS, OONOIHEHUE MHONCECMEA.
Humepnpemayus onepayuii HAO MHONCECMBAMU C HOMOUBIO KPY206 Jiliepa.

DJIeMeHTBbI JIOTHKH

Onpenenenue. YTBepxkaeHUs1. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JlOKa3aTeabCTBO OT
npotuBHOTO. Teopema, oOpaTHast manHoi. [Ipumep 1 KOHTpIIpUMED.

Bricka3biBaHUA

HCTHHHOCTD U JIOKHOCTH BBICKa3bIBaHUS. (10JiCHbIE U Npocmule evickazvisanus. Onepayuu
HAO BbICKA3BIGAHUSIMU C UCHONB30BAHUCM JOCUYECKUX CEA30K. U, UNU, HEe. YCl06HbIe GbICKA3bIGAHUS
(umnnuxayuu).

CoaepkaHHMe Kypca MaTeMaTUKHU B 5-6 Ki1accax

HarypanbHble 4ynucjia 1 HYJIb

HatypanbHblii psiA 4HCes H €ro CBOICTBA

HartypanpHOe YMCIO, MHOXKECTBO HATYPAJIbHBIX YHCEI W €ro CBOHCTBA, H300pakeHHe
HATypaJbHbIX YHMCEJ TOYKAMH HA YUCJIOBOM mpsiMoM. Mcnosib30BaHME CBONCTB HATYPaJbHbBIX YUCEN
MPU PELIEHUU 3a7a4.

3anuch ¥ YTeHHEe HATYPAJBHBIX YHCe

Pazmuune mexny nudpoii u uuciom. I1o3uMOHHAS 3aMMUCh HATYPATBHOTO YHCIA, TIOMECTHOE
3HauYeHue UUQPBIL, paspsAbl U KIACCHl, COOTHOLICHHE MEXAY MABYMS COCEIHUMHU Pa3psiIHBIMU
€MHULIAMH, YTEHHUE U 3aMKUCh HATYyPAJIbHBIX YHCEIT.

OxpyrieHue HATYPAJIbHBIX YHCe]



HeobxonumocTs okpyrienust. [IpaBuio okpyrieHus: HATYPaJbHbIX YHCEN.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPABHEHHE ¢ YucjoMm 0

IlonsTHe O CpaBHEHMHU YHCEJN, CPABHEHHE HATYpPaJbHbIX YUCEN APYr C APYTOM U C HYJEM,
MaTeMaTHUYECKasl 3aIMUCh CPABHEHHUI, CITOCOOBI CPAaBHEHUS YUCEIT.

JeHCTBHS ¢ HATYPAJbHBIMH YHCJIAMH

CnokeHre W BBIYMTAHUE, KOMIIOHEHTBHI CIIOXKCHHUS] W BBIYUTAHUA, CBSI3b MEXKIy HUMH,
HaxOXXAEHUE CYMMbl M Pa3HOCTH, U3MEHEHHE CYMMBbl M PA3HOCTH MpPU HU3MEHEHUU KOMIIOHEHTOB
CJIO’KE€HUS U BBIYUTAHUSI.

YMHOKE€HUE U AeJI€HNEe, KOMIIOHEHTbl YMHOXXEHUS U ICJICHUS, CBSI3b MEXAY HUMHU, YMHOKEHUE
U CJIOXKEHHE B CTOJIOMK, NEeJIEHUE YIOJKOM, IPOBEPKa Pe3yJIbTaTa ¢ MOMOIIBIO IPUKUAKH U OOPaTHOTO
JIENCTBUS.

IlepemecTUTENBbHBIN U COUETATEIBHBINA 3aKOHBI CJIOXKEHUA U YMHOXKEHUS, PaCIpeAeTUTEIbHbIN
3aKOH  YMHOJKEHHUSI  OTHOCHTENIbHO  CIIOKEHUS, OOOCHOGAHUE — QN2OPUMMOSE  GbINOJHEHUS
apughmemuveckux oOeticmeuii.

CreneHb ¢ HATYPAJbHBIM MOKa3aTeeM

3anuch 4YuCia B BHIE CYMMbl Pa3psiIHBIX CJIAra€MbIX, MOPSAOK BBITIOJIHEHUS JCHCTBUN B
BBIPAKEHHUSX, COAEPKALIUX CTENECHb, BBIUMCICHNE 3HAUCHUN BBIPAYKEHHH, COIEPIKALLUX CTEIECHb.

Ymnc/i0Bble BbIPAKEHUS

HucnoBoe BbIpAXKEHUE U €r0 3HAYEHUE, MOPSAA0K BBINOJHEHUS AEHCTBU.

JleneHue ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOXKECTBE HATYPaJbHBIX HUUCEN, CEOUCMEA OeieHUsi ¢ OCHAMKOM.
IIpakTHueckue 3aaaum Ha AEJIEHUE C OCTATKOM.

CBolicTBA M PU3HAKH JeJTUMOCTH

CBOWCTBO eMUMOCTH CyMMBbI (pa3sHocTu) Ha umciio. [IpusHaku menumoctu Ha 2, 3, 5, 9, 10.
IHpusnaxu oenumocmu una 4, 6, 8, [11. Jloxazamenscmeo npusnaxoé oenumocmu. PemeHue
MPAKTUYECKUX 3a7a4 C IPUMEHEHUEM NMPU3HAKOB ICJIUMOCTH.

PaznoxkeHue 4ucjIa HA NPOCTbIE MHOXKHUTEIH

IIpocTble 1 cOCTaBHBIC YNCHA, peueno Ipamocgena.

PasznoxeHne HaTypajdbHOrO 4uCia HAa MHOXKUTEIH, Pa3jOKEHUE HAa MNPOCTbIE MHOXHUTEIU.
Konuuecmeso Oenumeneii wucia, aneopumm pasiodceHus YUCiad HA HPOCMbIE MHOMCUMEH, OCHOGHAS
meopema apugpmemuxu.

AunredpanyecKue BbIPAKEHHS

Hcnonb3oBanre OykB Myt OOO3HAUEHUS YHCEJ, BBIYUCIICHUE 3HAYEHUS anredpandecKoro
BBIPAXKEHUSI, MPUMEHEHHE ajreOpandecKux BBIPAKEHUN MU 3alHCU CBOUCTB apU(PpMETHUECKHIX
nercTBui, npeodbpaszoBanne anredpPanvdecKux BbIPAKEHUHN.

JeanTeu H KpaTHbIE



Jlenutenb W ero CBOWCTBA, OOImMMK nenuTenb ABYX W Oojiee 4ucesl, HauOONbIIUI OOIIHid
JEeNUTENb, B3aMMHO MPOCTBIE YHCJA, HaxXOKAEeHHe Haubonbliero odmero nenurens. KpatHoe u ero
CBOICTBa, o0Iee KpaTHOE ABYX U OoJjiee 4rces, HauMeHblee olIiee KpaTHOe, CIIOCOOBI HAX OXKIEHUS
HAaUMEHbIIEero 00IIero KpaTHoro.

Hpodu

OO0bIKHOBEHHBIE APO0H

Honsi, actb, poOHOe uncio, npodb. podHoe Yucio kak pe3ynbrat aesnenus. [IpaBUiibHbIC U
HETNPaBWIbHbIE APOOH, CMEIanHast APoOb (CMEIIAHHOE YUCIIO).

3anmuch HATYypaJbHOTO YHCiIa B BHAE OpOOHM C 3aJaHHBIM 3HAMEHaTeleM, NpeoOpa3oBaHHUE
CMEIIIaHHOH Mpo0u B HEMPaBUJIBHYIO ApoOh 1 HA0OOPOT.

[Ipusenenune npoodeii k obmemy 3HameHaTen0. CpaBHEHNE OOBIKHOBEHHBIX IPOOEH.

Crnoxenne U BpMHTAHUE OOBIKHOBEHHBIX ApOOeill. YMHOXKEHHE U JeeHHe OOBIKHOBEHHBIX
apobeii.

Apudmernueckue nefcTBUS CO CMEIIAHHBIMHU JPOOSIMH.

Apupmernueckne neHCTBUS ¢ APOOHBIMHU YUCIAMI.

Cnocodvr payuonanu3ayuy GuIyucIeHuil U UX NPUMeHeHUe NPU 6bINOIHEHUU OeUCmEUil.

HecaTuuHble ApooH

Ienas u npobnas uactu gaecatudHoil npodu. IlpeoOpasoBaHue necsATHUHBIX Apodel B
oObIkHOBeHHble. CpaBHEHHME NECATHUYHBIX NOpobel. ClokeHue W BbIYUTAHHE NECITHYHBIX IpOOeH.
OxpyrneHue OeCITHYHBIX IpoOeil. YMHOXEHHE W AeNIeHHe NeCSITHYHBIX npobeil. IIpeodpazosanue
06bIKHOBeHHBIX Opobeti 6 Oecamuynvie Opodu. Koneunsie u beckoneynvle oecsimuunsie Opoou.

OTtHoumeHue ABYX YHCe]

MacmTad Ha nnane u kapre.llpornoprun. CoiicTBa mponopumii, MPUMEHEHHE MPOIIOPLUI U
OTHOLIEHUI NP PELIEHUN 3a/1a4.

Cpeanee apudgmernyecKoe 4uces1

Cpennee apupmernueckoe aAByx umcen. M3oOpaxkenune cpemHero apupMeTndeckoro ABYX
4YuCcel HAa YUCIOBOM mNOpsAMONH. PelleHne mNpakTHYECKUX 3afad ¢ [PUMEHEHHEM CpEedHEro
apugpmernueckoro. Cpeonee apugmemuueckoe HeCKOIbKUX YUCe.

IIpoueHTsI

[TonsiTne mpoueHTa. BeuucieHne MpoOLEHTOB OT YHCiIa M YHCIa MO0 W3BECTHOMY IPOLEHTY,
BbIPA)KEHUE OTHOLIEHUS B IIPOLIEHTaX. PelieHne HeCI0KHbIX PAKTUIECKHUX 33124 C TPOIICHTaAMH.

HAuarpamMmmel

Cronbuatble 1 KpyroBble quarpaMmsl. M3snedenue napopMaun u3 guarpamm. H3zoopaicenie
ouazpamm no YUCi06bIM OAHHBIM.

PaunonanbHbie YHCIA

Ilosno:kuTEBHBIE H OTPpHHATEJBbHBIC YHUCIA



N3o0pakenne ymcen Ha 4uciaoBol (koopauHaTHOH) mpsimMoi. CpaBHeHue yucen. Mopayib
4ycia, TeoMeTpuueckas WHTepIperauus Moayias uucia. JlelcTBUs C  MOJNOXKUTEIbHBIMU U
OTpHULATENBbHBIMH YUCIaMU. MHOKECTBO LIEJbIX YUCEL.

IlonsiTHE 0 PALMOHAJILHOM YHCJIe. [epsuunoe npedcmasieniie 0 MHONCECMEE PAYUOHATbHBIX
yyce. JIelcTBUs C pallMOHAIbHBIMU YUCIAMHU.

Pemenune TeKCTOBBIX 32124

Eaunuubl u3MepeHui: 1TMHBL, TUIOmaay, o0béMa, Macchl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH
MeXIy €IUHULAMHU U3MEpPEHHUs KaXXAOH BEeJIUYUHBL. 3aBUCHMOCTH MEXJy BEJINYMHAMH. CKOPOCTD,
BpEMs1, PACCTOSTHUE; ITPOU3BOANTENBLHOCTD, BpeMs, padoTa; [IeHa, KOJIMYEeCTBO, CTOUMOCTb.

3anaun Ha Bce apudMeTHUECKHE AeHCTBUSA

Pemenne TekcTOBBIX 3amad apudmerndeckum crocodom. HMcmonb3oBaHue TabmuL, cXewm,
yepTexeil, Apyrux CpeAcTB NPEeACTaBIEeHUs JaHHbIX [P PEeLIeHNH 3aauu.

3agauu Ha nBUKeHHe, Pa0OTY U MOKYNKH

PemreHne HecJOXKHBIX 3aad Ha JBM)KEHHE B IPOTHUBOIOJOXKHBIX HAINpaBJICHUSAX, B OIHOM
HalpaBJIEHUH, ABMXKEHUE I10 pPeKe MO TeUeHUIO W NPOTUB TeueHus. PeleHue 3aady Ha COBMECTHYIO
paboty. [Ipumenenue npodeli mpu permeHuun 3aaaq.

3agauu Ha yacTH, 1014, NPOLEHTBHI

Pewenne 3amay Ha HaxOXXAEHHE 4ACTH 4YMCla M 4YMClIa MO ero 4actu. PemieHue 3amad Ha
NpoLeHTh! U fonu. IIpuMeneHne nmponopuuii Npy peLieHuy 3a1ad.

Jlornueckue 3agaun

Pemenne HeCcNOXHBIX JIOTHYECKUX 3amad. Pewenue no2uyeckux 3a0ay ¢ nOmMousio 2pagos,
maonuy.

OcHoBHBbIE MeTOABI PelIeHHsI TEKCTOBBIX 3a1a4: apudpmMeTndeckui, mepedop BApHAHTOB.

Harnsinnast reomerpust

Durypsl B OKkpyxkaromem mupe. HarmsinHaeie npeacraBiaeHus o GUrypax Ha INIOCKOCTH: TpsiMast,
OTPEe30K, Jy4, VyroJ, JIOMaHas, MHOTOYIOJbHUK, OKpPY)XXHOCTb, Kpyr. UYeTbIpexyroibHUK,
NpPSMOYTOJIbHUK, KBaapar. TPEeyroJbHHK, 6uobl mpey2oinvHuKko6. Illpasuisnvie MHO20Y2ONbHUKH.
HzobpakeHne OCHOBHBIX TI'e€OMETpHUecKUX (uryp. Bzaummnoe pacnonogicenue 08yxX NpAMuIX, O6YX
OKPYIICHOCIEH, NPAMOIll U OKpyscHocmu. JnuHa OTpeska, JIoMaHOH. EAWHULBI U3MEpEeHUs! IJIUHBL
Iloctpoenune otpeska 3amaHHOM [nuHbL Bunel yrnos. I'pagycnas mepa yrna. Msmepenue u
MIOCTPOEHHUE YIJIOB C TIOMOIIBIO TPAHCIIOPTHPA.

ITepumerp mHOrOyrompHuka. IloHsTHE TUOmMAnU (UTYpBI, €AMHULIBI U3MEPEHUs IUIOLIAH.
[Tnomane npsiMoyronbHUKa, kBanpata. [IpuOmmkeHHOe M3MepeHue mioman Guryp Ha KiIeTdaTon
Oymare. Paenosenuxue ghueypoi.

Harnspable mpencraBieHust O MPOCTPAHCTBEHHBIX (Purypax: KyO, mapajuienenuriesn, npusMa,

nupamuna, map, cepa, koHyc, mmauHap. HzoOpakeHue nNpoOCTpaHCTBEHHBIX (uryp. Ilpumepsi



cevenuii. Mnocoepannuku. Ilpasunsnvie mnococpannuxu. IlpuMepsl pasBepTOK MHOTOTPAHHUKOB,
LUJIMHIpPA U KOHyCa.

[Tonsitne obbema; equHULBI 00BeMa. OOBEM MPSIMOYTOJIPHOTO MapauieNienunena, Kyoa.

ITonsitue o pasenctse uryp. LlenTpanbHas, oceBas u 3epraisHas cuMmMeTpun. M3o0paxkenne
CUMMETPHUYHBIX QUTYP.

Pemenne npakTudecknx 3aad ¢ MPUMEHEHUEM MTPOCTEHIITNX CBOUCTB QUryp.

HcTopusi MmaTeMaTuKHU

losenenue yugp, 0yxe, uepoenugos 6 npoyecce cuéma u pacnpedenenuss NPOOYKmMo8 Hd
Jpeenem bnusicrnem Bocmoxe. Cesze ¢ Heonumuueckoii pesontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemeor cuucnenus. llosenenue oecamuyno 3anucu yuce.l.

Pooicoenue u paseumue apuchmemurxu namypanenerx uucen. HOK, HOJ[, npocmeie uucia.
Peuwemo Spamocghena.

[losienenue wyns u ompuyamenvHuix yucen 6 mamemamure opesnocmu. Ponv J[uogpanma.
Houemy (=1)(-1)=+17?

Jlpobu 6 Basunone, Feunme, Pume. Omrpoimue Oecamuunvix Opobei. Cmapunnvie cucmemuoi

mep. Jlecamuunvie Opobu u mempuyeckas cucmema mep. JI. Maenuyxuil.

CoaepxaHue Kypca MaTeMaTHKH B 5—6 kiaaccax

S kace

Hatypanbhbie yucaa (57 1)

HatypanpHOe YHCIIO, MHOXECTBO HATypalbHBIX YHCEI U €ro CBOWCTBA, H300paKeHHE
HATYpaJbHBIX 4YUCE]I TOYKAMM HA YMCJIOBOM IpsmMol. Mcnonp3oBaHMe CBOWCTB HATYPAIbHBIX UYUCEN
MIPU PELIEHUN 3a7a4.

Pazmuune mexay undpoit u uncinom. [To3nmonHas 3aniMch HATYPAJIBHOTO YUCIIA, TIOMECTHOE
3HaueHHe UUQPbL, pa3psabl M KIACChI, COOTHOIIEHHE MEXIy IBYMs COCEAHHUMH pa3psiiHBIMU
€AVHULIAMU, YTCHHUE U 3aMIUCh HATYyPAJIbHbBIX YHUCEIL.

Heobxogumocts okpyrienus. [IpaBuiio OKpyrieHust HaTypajbHbIX YHCE.

IlonAaTHE O CpaBHEHUM 4HCEJ, CPABHEHHME HATypPAJbHBIX YHUCEN APYr C APYIOM U C HYJIEM,
MaTeMaTH4YecKash 3amuch CpaBHEHWH, CHOcoObl cpaBHeHHWst uucen. KoopauHatHas mpsiMast.
HzobpakeHne ynucen TOUKaMU KOOPIWHATHOMN NMpsiMOH. UNCIIOBBIE IPOMEKYTKH.

CnoxxeHue W BbIUMTAHUE, KOMIIOHEHTHI CJIOXKEHHUsS M BBIUHUTAHUS, CBA3b MEXIY HHUMH,
HaXOXXJE€HUE CYMMBI U Pa3HOCTH, U3MEHEHHE CyYMMBI U PA3HOCTH IMPU U3MEHEHHH KOMIIOHEHTOB
CJIO’KE€HHUSI U BBIYUTAHUS.

YMHOXEHHE W [EJNeHHe, KOMIIOHEHTbl YMHOXKEHMS M JACJICHHs, CBs3b MEXAy HHMH,
YMHOXXEHHE U CIIOKEHHE B CTOJIOUK, IEJIEHUE YTOJKOM, MPOBEPKA Pe3yJIbTaTa C MOMOIIBIO MPUKHIKA

U 0OOpaTHOTO AEUCTBHSI.



IlepemecTUTEeNBbHBIE M COYETATENBbHBIM  3aKOHBI  CIOXKEHMSI M YMHOXEHHUS,
pacrpeneNuTeNbHbI 3aKOH YMHOXKEHHSI OTHOCHTENBHO CJIOXKEHUs, OOOCHOBAHUE ANCOPUMMOE
8bINONIHEHUSL ApUpMeMUUecKUX Oeiicmeui.

HaxoxxneHne HeM3BECTHBIX KOMIIOHEHTOB apU(PMETHIECKHUX IEHCTBHA.

Pemenne TekcTOBBIX 3amau apupmMeTHuecKuM crocoboM. Mcmosnp3oBanue TaOmHL, cXewm,
yepTexeil, Apyrux CpeACcTB NPEeACTaBIEeHUs JaHHbIX [IPU PeLIeHNH 3aauu.

3anuch 4ucia B BHAE€ CYMMbI PaspsiIHBIX CllaraéMbIX, MOPSAOK BBINOJHEHUsI AEMCTBUN B
BBIPAXKEHUSIX, COJIEPIKALINX CTENEeHb, BHIYMCIEHNE 3HAU€HNUH BbIpAXKEHUH, COepIKAINX CTENEHb.

UucnoBoe BbIpaK€HUE U €ro 3HaUeHHe, OPsAIOK BBIMOJIHEHUS AEHCTBUM.

Pemenue HecnoXKHBIX 3a/lad Ha ABU)KEHHE B MPOTHUBOIIOJIOXKHBIX HANpaBJI€HUAX, B OAHOM
HalpaBJIEHUH, IBUKEHHE 10 peKe 110 TEUEHUIO U MPOTHUB TEUEHUsI

Enununel usmepeHuii: Macchl, BpPeMEHH, CKOPOCTH. 3aBUCUMOCTH MEXOYy eIWHHULAMU
M3MEPEeHUs K101 BeIMYMHBL. 3aBUCUMOCTH MEXAY BEJIMUYNHAMU: CKOPOCTb, BPEMsI, pACCTOSIHUE.

JleneHne ¢ OCTAaTKOM Ha MHOXKECTBE HATYPAJbHBIX YHCEN, CEOHCMEA OeNeHlsi ¢ OCMAMKOM.
IIpakTuueckue 3aa4n Ha JI€JI€HUE C OCTATKOM.

Ucnonp3oBaane OykB st 0OO3HAYEHUS] YMCEJN, BBIYUCICHHE 3HAYCHUs anreOpamyecKoro
BBIPAKEHUS], TMPHUMEHEHHE anreOpanvdecKux BBIPAKEHUH I 3amHCH CBOWCTB apH(PMETHYECKHX
nercTBui, npeobpaszoBanne anredpPanvdeckux BbIPAKEHUH.

Qurypsl B OKpyKaromeM Mupe. HarmsmHele mpeactaBieHuss o (uUrypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, Jy4Y, YroJ, JIOMaHasi, MHOIOYTOJbHUK, OKPYXXHOCTb, Kpyr. YUeThIpexyrojbHHUK,
NpPSMOYTOJIbHUK, KBaapar. TPEeyrojbHHK, 6uobl mpey2oibvHUuKko6. Illpasuisnvie MHO20Y2ONbHUKH.
H3obpakeHne OCHOBHBIX reoMerpudeckux ¢uryp. [lnmHa oTtpeska, jomaHoi. EnuHUIBI n3MepeHus
niusbl. [TocTpoeHune oTpeska 3aaHHON AJIUHBL

losenenue yughp, oyxe, uepoenugpos 6 npoyecce cuema u pacnpeodeienuss NPOOYKMO8 Hd
Jpeenem bnusicnem Bocmoxe. Cesze ¢ Heonumuueckoii pesontoyueil.

Pooicoenue u pazsumue apugpmemuxu namypansuuix yuce.l.

IInomanu u o6bembi (15 u)

ITepumeTp MHOroyrompHuKa. [loHsTHE TUTOIAAM (UTYPBL, €OMHHULBI M3MEPEHUS TUIOMAIM.
[Tnomane npsiMoyrosnbHUKa, KBaapata. [IpuOmmkeHHOe M3MepeHHe Iuiomaan GUryp Ha KJIeTdyaToil
Oymare. Pasnosenuxue ghueypoi.

Harnspable npencraBaeHus! O MPOCTPAHCTBEHHBIX (PUTypax: Kyd, mapajieNnenures, npusma,
nupamuna. M3o0pakenne mnpocTpaHCTBEHHBIX Guryp. Ilpumepsr ceuenuil. Mnoeoepannuxu.
Ipasunvnvie mnococpannuku. Ilpumepsl pa3BepTOK MHOTOTPAHHUKOB.

[Tousitne obbema; equHUIBI 00BeMa. OOBEM MPSIMOYTOJIBHOTO MapalieNienuneaa, kyoa.

Enunuiie usMepeHuii: UIMHBL, MIOmaad, odbeMa.

3aBUCHMOCTH MEXKAY €AMHUIAMU U3MCPEHUA Ka}KI[OfI BCJIMYHHDBI.



Pemenne npakTudecknx 3aad ¢ MPUMEHEHUEM MTPOCTEHIITNX CBOUCTB QUTyp.

OO0bIkHOBeHHBIE Apo0H (26 4)

OxpysxHocTb. Kpyr.

Hodnsi, yacTb, npobHOE urcio, Apods. IpobHoe "ucio kak pe3ynbrat AeneHus. [[paBuibHbIC U
HEeNpPaBWIbHbIE APOOH, CMeIIaHHast APOoOb (CMEIIaHHOE YHCIIO).

3anmuch HaTypajJbHOTO YMCIAa B BUAE APOOM C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHHE
CMEIIIaHHOH po0u B HEMPaBUJIBHYIO IpoObh U HA0OOPOT.

CpaBHeHHe OOBIKHOBEHHBIX IPOOEH.

Cnoxenne M BbBMHUTaHHE OOBIKHOBEHHBIX 1pobeil. Apudmerndeckne neHCTBHA CO
CMEIIaHHBIMH APOOSMHU.

Pemenue 3amay Ha HaXxOXKIEHHE YaCcTH YMCIAa M YHCIA MO €ro 4acTu. PemeHue 3amad Ha
JOJIH.

HecaTuunbie Apodu (38 1)

Lenas u npoOHast uwactm necatuyHol apobu. IlpeoOpasoBaHme necATHUHBIX apobei B
oObIkHOBeHHble. CpaBHEHHME AECATHYHBbIX npobel. ClokeHue W BbIYUTAHUE NECITHYHBIX IpOOeH.
OxpyrneHne AeCATUYHBIX ApoOeill. YMHOXEHHe W JeNeHHe necaTUudHbIX apodeit. IlpubnmkeHHoe
3HAYEHHE BEJIUYUHBL, TOYHOCTb NpHOMIkeHus. OKpPYyIJIeHHEe HATypajbHBIX HYHCEN M JECITHYHBIX
apobeit. [Ipukunka 1 OLEHKa Pe3yIbTaTOB BEIYHCICHHUHN.

Cpennee apudmernueckoe AByX umcen. M3obpakeHue cpemHero apu)METHUECKOTO ABYX
4yucel Ha 4YUCIOBOM mNOpsAMONH. PelmeHne mNpakTHYeCKUX 3aAad € IPUMEHEHUEM CPEeIHEro
apugpmerueckoro. Cpeonee apughmemuueckoe HeCKOIbKUX YUucel.

IIpeobpazosaniie 00bIKHOBEHHBIX OpOOEil 6 OecsimuyHble OpoobiL.

Pooicoenue wecmuoecsimepuunoii cucmemusr cyucnenus. Ilosenenue Oecamuunoi 3anucu

quceJi.

Jlpobu 6 Baesunone, Eeunme, Pume. Omxpoimue Oecsimuunsix opooeil. Cmapunnvie cucmemoi
mep. Jlecamuunvie Opobu u mempuyeckas cucmema mep. JI. Maenuyxuil.

HNucTpymeHTBI 10151 BbIYHCIeHHH U u3MepeHuii (15 1)

[TonsiTne mponeHTa. Beraucinerne mMpoLEHTOB OT YHCiIa M YUCHA [0 M3BECTHOMY IPOIICHTY,
BbIPA)KEHUE OTHOILIEHUS B MIPOLIEHTAX. PelieHne HeCI0KHbBIX MPAKTUYECKUX 337124 C IIPOLICHTAMH.

Buger yrnos. I'panycnas mepa yrma. M3smepeHue M NOCTPOCHHE YIJIOB C IOMOIIBIO
TPAHCIIOPTHPA.

Kpyroseie nuarpammelr. U3Bneduenne nHbopMamu u3 auarpamm. Hzobpaoicenie ouazpamm
1O YUCTIOBbIM OAHHBIM.

Beenenue B BeposiTHOCTD (4 1)

Pemrenne HECIOXKHBIX JIOTUYECKUX 3amad. Peutenue no2uueckux 3a0au ¢ HoMoujslo epagos,

maonuy.



OCHOBHBIE METOJIbI PELIEHHSI TEKCTOBBIX 3a7a4: epedop BapUaHTOB.

IHosTopenue (20 u)

Pemenne TekcToBBIX 3amad. ApupMeTHdyeckHe NEHCTBUS € HATYypPaIbHBIMU YHCIAMH.
Apudmerndeckne neHCTBUS ¢ APOOSIMHIL.

Haxosxnenue miomanei u 00beMoB Guryp.

6 x1acc

Heaumocts yuceJ (18 u)

CBOWCTBO AEMMMOCTH CyMMBbI (pasHOCTH) Ha uucio. [IpusHaku nenmumoctr Ha 2, 3, 5, 9, 10.
Ilpusnaxu oenumocmu una 4, 6, 8, [1. Jlokazamerscmeo npusnaxos oOeaumocmu. PemieHue
NPAKTUYECKHX 3a/1a4 C TPUMEHEHHEM MPU3HAKOB AESITMMOCTH.

IIpocTeie 1 cOCTaBHBIC YUCHA, peueno Ipamocgena.

PaznoxxeHne HaTypajbHOTO YMCIa HA MHOXHTENH, PA3JOKEHHE HAa IMPOCThIE MHOMKHTEIIH.
Konuuecmeo Oenumeneii uucia, aneopumm pasiodcenus Yucia Ha NPOCHble MHONCUMENU, OCHOBHAS
meopema apugmemuxu.

Jlenutenb U ero CBOHCTBa, OOMMI nenuTedh ABYX W Oojiee 4HCeN, HauOONbIIUN OoOIui
IEeNUTENb, B3aMMHO MPOCTBIE YHCJA, HaxXOKAeHHe Haubonbliero odmero nenurers. KpatHoe u ero
CBOICTBa, o0Iee KpaTHOE ABYX U OoJjiee 4rces, HauMeHblnee olIiee KpaTHOE, CIIOCOOBI HAX OXKIEHUS
HanMeHblero odmero kparaoro. HOK, HO/[, npocmuie uucna. Peuwemo Spamocghena.

Hpodu (56 1)

[Ipusenenue npobeii k oOmemMy 3HameHaTenr0. CpaBHeHHE OOBIKHOBEHHBIX APOOeH.

CrnoxeHne W BbIUUTaHHE OOBIKHOBEHHBIX IpoOei. YMHOKEHHE U JIeJeHHEe OOBIKHOBEHHBIX
apobeit.

Apupmernueckue nefCTBUS CO CMEIIAaHHBIMHU JPOOSIMH.

Apudmernueckue neficTBUs ¢ IPOOHBIMH YUCIAMHI.

Cnocobvl payuonanuzayuy 6614UCIeHUl U UX NPUMEHEHUe NPU 8bINOTHEHUU OeUCMEUI.

IIpeobpazosanuie 0b6vikHOBeHHbIX Opobeil 6 Oecsamuynvle Opobu. Koneunsie u Oecxoneynvie
odecsmuynvle Opoou.

OTtHowmenus u nponopuuu (18 u)

Macmtad Ha mane u kapte. [Iponopuun. CBoicTBa MPOMOPLIHIA, MTPUMEHEHHE MPOTIOPLIUI 1
OTHOLIEHUI NP PELIEHUH 3a/1a4.

3aBUCUMOCTH MEXAY BEJIUYUHAMHU. CKOPOCTb, BPEMS, PACCTOSHUE, IMPOU3BOAUTENLHOCTD,
Bpems1, paboTa; LieHa, KOJIUIECTBO, CTOUMOCTD.

3amauu Ha ABWKEHUE, padOTy U MOKYIIKU

Pemenue 3anau Ha coBMecTHYIO paboty. [Ipumenenne apobeii mpu perieHun 3a1ad.

3ana4yu Ha 4acTH, AOJH, IPOLIEHTHI

Pemenne 3amad Ha HaxXOKOEHHE YacTH YHCJa M YHCIA II0 €ro 4JacTH. PeineHue 3amad Ha



NpPOLEHTHI U 1onu. [IpruMeHeHne MponopLyii NPy peIieHn  3a1a4.
Harnspable mpencTaBieHUss O MPOCTPAHCTBEHHBIX (urypax: map, chepa, KOHYC, LIIHHAP.

Hzobpakenne npocTpaHCTBEHHBIX Guryp. [Ipumepr! pa3sBepTok HMIMHAPA U KOHYCA.

Bzaumnoe pacnonoxcenie 08yx OKpysCHOCHEHN, NPAMOIL U OKPYICHOCHIU.

PauunonanbHbie uncia (34 1)

N3o0pakeHne yucen Ha YUCIOBOU (koopauHaTHOH) mpsimMoi. CpaBHeHue uucen. Moayib
Yrciia, TeOMeTpUYecKass MHTEepIpeTanus Moayis uwucna. JIeHCTBHS ¢ TONOXKUTENbHBIMU U
OTPHULATENbHBIMU YUCIaMUA. MHOKECTBO LIEJIBIX YUCET.

[TonsiTe O paLMOHAIBHOM YHCIIE.

llepsuunoe npeocmasnenue 0 MHOJCECmSe — payuoHanvHelx  yucen. JledctBus ¢
PaLMOHAIBHBIMH YUCIIAMH.

llosignenue Hyns u ompuyamenvHvix uucen 6 mamemamuke opeenocmu. Poias J[uoghanma.
Houemy (-1)(-1)=+17

Pemenue ypasaenuii (19 u)

Kosppuument. IlomoOHble crmaraemble. YpaBHeHHs] C OnmHOM mniepemeHHO. KopeHb
ypaBHEHMSI.

Koopaunarte! Ha niockoctH (8 1)

JlekapToBbl KOOPAMHATHI Ha TIUIOCKOCTH. IlocTpoeHHe TOYKM 1O €€ KOOpAHMHATaM,
OTpeneIeHue KOOPAMHAT TOYKH Ha TUIOCKOCTH.

Ilonsstue o paBeHctBe ¢uryp. LleHTpanbhas, oceBas W 3epKAIbHASL  CUMMETPHH.
H3obpakeHne CHMMETPUYHBIX GUTYP.

Bzaumnoe pacnonoscenie 08yx npamvix.

Beenenue B BeposiTHOCTB (6 1)

Cronbuatsie muarpammel. M3pnedenne nHGopMaria U3 quarpamm. H3oopaicenie ouazpamm
HO YUCTO0BbIM OQHHBIM.

Pemrenne HECIOXKHBIX JIOTUYECKUX 3aiad. Peutenue no2uueckux 3a0auy ¢ HoMoujblo epagos,
maoauy.

IloBTOpenue (16 u)

Pemenne TekcToBBIX 3amau. ApudMeTHdyeckHe AEHCTBUS C PALUOHANBHBIMU YHCIAMH.

Apudmerndeckue neficTsus ¢ Apodsmu. Pernenne ypaBHEHHI.



TemaTuueckoe NJIAHUPOBAHUE

MaremaTuka 5 - 6 Kiaacce

No Hazeanue Kon-6o | B mowm OcHogHvie 61ObI YueOHOT OesimebHOCIY YYAUUXCS
wn | pazoenos, mem Yacos yicie

KOHMPO

JIBHBIX

S kaace
1 IlosTOpeHue 8 1 BxonHas koHTpONBHAS paboTa
2 Harypanbhbie 57 5 OnuceiBaTh CBOWCTBA HATypaJbHOro psiza. BepHo
qucia UCTIOJIB30BAaTh B PeUd TEPMHUHBI yuppa, uyucho,

Ha3bIBaThb KJACCHI U Pas3psiAbl B 3aMKUCH HATYPAJIbHOTO
yucjaa. YuTaTh U 3amUChIBaTh HATypPaJIbHBIE YHCIA,
ONpeAeNsITh  3HAYHOCTb  4YMCJA, CpPaBHUBATh U
yIOPANOYMBATh WX, TIPAMMATUYECKH MPaBUIBHO
YUTATh BCTPEYAIOIIHNECS MAaTEMATUUECKUE BBIPAKECHUS.
PacnioszHaBath  Ha ~ yepTexkax,  PHUCYHKax, B
OKpPYKAIOIIEeM MHpPE TeOMeTpPUIecKre (PUTyphI: TOUKY,
OTPE30K, NPSIMyKO, JIy4, JOMNOJHUTEJIbHBIE Jy4YH,
TJIOCKOCTb, MHOTOyrojbHUK. IlpuBOAMTE mNpUMEpHI
AQHAJIOTOB TEOMETPUYECKUX (UTYP B OKPYKAIOILIEM
mupe. M3o0paxkare reoMmerpudeckue (Gurypbl um ux
KOHQUTYpallMl OT pPYKH H € HCIOJb30BAHUEM
YEPTEKHBIX WHCTPYMEHTOB. Hzobpakats
reoMeTpudeckue (QUIypbl Ha KieTdatol Oywmare.
H3mepsaTh ¢ NOMOIIBKD MHCTPYMEHTOB U CPAaBHUBATb
IUTHHBL OTPe3KOB. CTPOUTH OTPE3KH 3aJaHHOW JTMHBI
C IOMOUIBIO JIMHEHKHU U LUPKYJIS.

BoIMOnHATE ClOXEHHWE W BBIYUTAHHE HATYPATbHBIX
yucesl. BepHO HCNONb30BaTh B PEYU TEPMUHBL

cymma, — ciaeaemoe, — pAasHOCHb,  YMEHbUAeMOoe,
gbIyUmMAEeMOe,  YUCI0B0€  GBIPAJICEHUE,  3HAYEHUE
YUCI06020 BLIPANCEHIUS, ypasuenue, KOpeHs
ypasHenus, nepumemp MHO20Y20IbHUKA.
YcraHaBauBaTh B3aUMOCBSI3U MEKIY KOMIOHEHTAMHU
U PE3yJbTaTOM

MPU CJIO)KEHUU U BBIUUTAHUU, UCIOJB30BATh UX MJIA
HaXOXKJIEHUSI HEU3BECTHBIX KOMITIOHEHTOB JIEHCTBUN C
YHCIIOBBIMU " OyKBEHHBIMU BBIPAKCHUSIMU.
@opMyJIUPOBATH MEPEMECTUTENBHOE U COUYETATEIbHOE
CBONCTBA CJIOKEHUs HATYpaJbHBIX YHCEN, CBONCTBA
HYJISI IPU CJIOKEHUU.

BpimonHATE yMHOXEHHME W [ACJICHUE HaTypajlbHbIX
YUCEJ, JEJEHHE C OCTATKOM, BBIYUCIATH 3HAYEHUS
cTeneHel. BepHO UCNOIB30BaTh B PEYU TEPMUHBI:
npouseeoeHue, MHONCUMENb, HYACHHOe, O0eluMoe,
oenumenb, CHENeHb, OCHOBAHUE W  HOKA3AME]b
cmenenu, Keadpam W KyO yuciq. Y CTaHaBINBATh
B3aMMOCBSI3M MEKIY KOMIOHEHTAMH U pPE3yJIbTaTOM
MPU YMHOXE€HUM W JEJE€HUM, HUCIOJb30BATh WX IS
HaXOXKJIEHWUSI HEU3BECTHBIX KOMITIOHEHTOB JIEHCTBUN C
YHCIIOBBIMU " OyKBEHHBIMU BBIPAKCHHUSIMU.




DopMyIHPOBATH EPEMECTUTEIILHOE, COUETATENBHOE U
pacnpencIuTENbHOE CBOICTBA YMHOKEHUS
HaTypaJIbHbIX YHCEJN, CBOWCTBA HYyJs U €AUHHULbI NPU
YMHOXEHUU U AeneHud. PopMyaupoBaTh CBOWMCTBA
JIeNIeHNs] HaTypajbHbIX 4YHCEN. 3amuChlBaTh CBONCTBA
YMHOXEHUSI W JeJIeHUs HaTypaJbHbIX YHCEl C
noMoIpl0 OyKB, TpPeoOpa3oBbIBATL HAa HX OCHOBE
YHCIIOBble 1 OYKBEHHBIC BBIPAXKEHUSI M HCIIONb30BATh
UX [N palUOHAJM3alUN MHUCbMEHHBIX M YCTHBIX
BBIUHCIIEHUI, hil) & YIPOIIEHUS OYKBEHHBIX
BbIpaxkeHUH. ['paMMaTHyecKy BEpHO YUTATh YUCIIOBbIE
u OyKBEHHBIE BBIPAXKEHHS, COAEpIKAIUe NeHCTBHS
YMHOXEHUs, JeleHuss U creneHu. Yurate U
3amHChIBaTh OYKBEHHBIE BBIPAKEHHS, COCTaBISATH
OyKBEHHBIE  BBIPQKEHHS MO  YCIOBHSIM  3a/ad.
Bemucnare  umMciaoBoe  3HaueHHE — OyKBEHHOTO
BBIDAKEHUs] TPU  3aJaHHBIX  3HAUEHUsIX  OYKB.
CocTaBATh ypaBHEHMsI 110 yCJIOBUsM 3anad. Pematb
MPOCTENIINE YpAaBHEHUs HA OCHOBE 3aBUCUMOCTEN
MEXAy KOMIIOHEHTAMH apU(PMETHYECKHX ACHCTBHI.
AHaIU3UpOBaTh U OCMBICIUBATDH TEKCT 3a7a4H,
nepedopMyIHPOBATH yCJIOBHE, U3BJIEKATh
HEOOXOIMMYI0 WH(pOPMALIUIO, MOAEIUPOBATh yCIOBHE
C MOMOILUBIO CXEM, PUCYHKOB, PEAJIbHBIX IPEIMETOB;
CTPOUTH

JIOTUYECKYK) LEMOYKY pPAaCCYKAEHUN, KPUTHYECKH
OLIEHMBAaTh  NOJY4YEHHBIH  OTBET, OCYILIECTBISAThb
CaMOKOHTPOJIb, MpPOBEPsisi OTBET Ha COOTBETCTBHE
yCIOBHIO. BBIMONHATE mepedop BCeX BO3MOXKHBIX
BAPUAHTOB  JUIsI  mepecuéra  OOBEKTOB WU
KOMOWHAIMHA, BBIAENATH KOMOWHALMH, OTBEUAIOLINE
3a4aHHBIM  ycioBusM. HMccnemosate mpoctenmimne
YUCJIOBbIE 3aKOHOMEPHOCTH, MPOBOAUTH YHCIIOBBIC
SKCIEPUMEHTHI

Inomanu u
00BeMBI
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PacnosHasatb  Ha  dYepTexkax,  PUCYHKax, B
OKpY’KaroIleM MHpe TreoMeTpudeckue  (urypsl,
UMEIOIINe bopmy MPsIMOYTOJIBHOTO

napauenenunena. lIpuBOIUTE NpPUMEpPHI aHAJIOTOB
KyOa, MPsIMOyTOJILHOTO

napaJuleenunena B Okpyskaroimem mupe. M3o0paxkars
NPSMOYTOJIbHBIM  Mapajulesienuries OT PyKH H C
UCTIOJIB30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB.
Hzobpakats ero Ha kierdatoil Oymare. BepHo
UCITIOJNB30BATh B PEYH TEPMHUHBL (POpMYId, NAOua0s,
00Bém, pasHsvie Quzypet, TPAMOY20NbHb1I
napannenrenuneo, kyb, epadu, pédpa u eepuiumnsl
NPAMOY20IbHO20  hapanieienunedd. MonenupoBaThb
HECJIO)KHBIE 3aBUCHMOCTH C MOMOIIBIO  (OPMYJT,
BBITOJIHATD BBIYUCIICHUS IO (POPMYyJIIaMm.
I'pammaTHudeckn BEPHO YNTATh UCTIOIB3YEMbIE
dopmynbl.  BerumcnsaTe  miomand - KBagpaTos,
NPSIMOYTOJIbHUKOB U TPEYTOJIBHUKOB (B MPOCTEHIINX
CJIy4asix), UCTIONb3ysl (OPMYJIbI IJIOMIAAN KBaapaTa |
npssMO  YrOJIbHUKA.  BrIpakath OfHM — €AMHUIIBI




U3MEPEHUs] TUIOIAAN Yepe3 Jpyrue. BpHuciarhb
00BEMBI KyOa U MPSMOYTOJIBHOTO NapaieNenunena,
UCTIONB3Ys (opMyIbl 00BEMA KyDa U MPSIMOYTOJIBHOTO
napajienenunena.  BelpaxkaTb  ONHM  €OMHHLEI
U3MepeHusi 00bEéMa Yepes apyrue.

MonenupoBaTh U3y4aeMble TeOMETPUIECKHE OOBEKTHI,
uCroNb3yst Oymary, IUIACTHUIMH, TPOBOJIOKY U Ip.
UccnenoBaTe W ONUCBHIBATH CBOWCTBA IMHPAMHI,
NpU3M, UCIONB3Ysl  SKCHEPUMEHT, HaOIonIeHue,
U3MEpEeHUe, MOZICJTUPOBAHHE. Ucnonp3oBathb
KOMITBIOTEPHOE MOJENUPOBAHHE M 3KCIIEPUMEHT IS
W3YUYEHHUs CBOWCTB

3THX 00BEKTOB. MOAenMpOBaTh MUPAMHUJBI, MPH3MBI,
UCTONB3ysl Oymary, IUIACTHJIMH, TPOBOJIOKY U Ip.
UsroraBnmBath  MPOCTPAHCTBEHHBIE  (UTYPHI 13
Pa3BEPTOK, pACIO3HABATh PAa3BEPTKH  MMUPAMUIBI,
npu3Mbl (B YACTHOCTH, Ky0a, MPsSIMOYTOJbHOTO
napauenenunena). Pacmo3HaBaTh Ha  uepTexkax,
PHUCYHKAX, B OKPYKAIOIIEM MUPE MUPAMUABI, TIPU3MBL.
[IpuBOANTH MPUMEPHI AHAJIOTOB 3TUX I€OMETPUIECKUX
buryp B OKpy’KaromeMm Mupe

OOBIKHOBEHHBIE
apobu

26

PacriosHaBath  Ha ~ dWepTeXax,  PUCYHKaX, B
OKpY’KafoIleM MHpe TIeoMeTpudeckne  (pUrypsl,
umeromue (GopMy OKpPYKHOCTH, Kpyra. IlpmBoauthb
OpUMEpPbl  AHAJOTOB  OKPYXKHOCTH,  Kpyra B
okpykaromeM wmupe. HM300paxkarb OKpPYKHOCTb C
UCITIOJNB30BAHUEM LIUPKYJS, [radnoHa. MoaenupoBarhb
U3y4aeMble TEOMETPUYECKUE OOBEKTBI, HCIOIb3Ys
Oymary, mpoBOJIOKY U 1Ip. BepHO MCHoap30BaTh B pedn
TEPMUHBL. OKPYICHOCHIb, KpY2, UX paouyc u ouamemp,
oyea okpyscnocmu. MonenupoBaTth B rpaduueckom,
NpeaMETHOH (popMe MOHSTHS U CBOIMCTBA, CBS3aHHBIC
C TOHSATHEM O0aU, O00bIKHOGeHHOU Opodu. BepHO
UCTIOJIB30BATh B PEYH TEPMHHBI: O0Jisl, OObIKHOGEHHAS
Opodb, yuciumesv M 3HAMEHAmens OpooU, NPAGUIbHAS
U HenpasuivHasi — Opodu,  CMEWAHHOe  YUCIO.
I'pammaTudeckn BEpHO YWTaTh 3amucH Apodell u
BBIPAKEHHUH, COAepIKalINX OOBIKHOBEHHBIE JPOOH.
BBINONHATD CHOXEHNE M BBIYMTAHUE OOBIKHOBEHHBIX
apodeit c OJIMHAKOBBIMH 3HAMEHATEISIMHU,
npeoOpa3oBLIBATH HEINPaBUIIbHYIO apodb B
CMELIAaHHOE YHCJIO W  CMEIIaHHOE YHCIO B
HeTpaBWwIbHY0  1poOb. Mcmonb3oBaTe  CBOWCTBO
OeNeHUss CyMMbl Ha YHCIO U PalHOHAIN3ALUH
BBIYHCJICHUH. Pemats TEKCTOBBIE 3ama491
apudmernueckumMu criocodamMu. AHaJIU3UPOBATH U
OCMBICTIMIBATh TEKCT 3a1aud, nepedopMyIHpOBaTh
yCIIOBHE, H3BJIEKATh HEOOXOAMMYI UH(popManuio,
MOZIEIUPOBATh YCIOBHE C TIOMOIIBIO CXEM, PUCYHKOB,
peanbHBIX MPEIMETOB; CTPOUTDH JIOTHYECKYIO LIEMIOYKY
PACCyKAEHUM, KPUTUYECKU OLIEHUBATH MOJYYECHHBII
OTBET, OCYIIECTBJIATh CAMOKOHTPOJIb, TPOBEPSIST OTBET
HA COOTBETCTBHE YCJOBHIO. BBIMONHATHL MPUKHUAKY U
OLIEHKY B XOJI€ BBIYHCIICHHI




Hecsituunbie
apobu

38

3amuceiBaTh M YMTaTh  JECATUYHBIE  APOOH.
IIpencraBnsate OObIKHOBeHHBIE ApoOW B BHUIE
NECATUYHBIX M IECATUYHBbIC B BHIE OOBIKHOBEHHBIX.
Haxonuth necsituuHble MpUONMKEHNsT OOBIKHOBEHHBIX
npodeii. CpaBHUBATH U YIOPSAOUUBATD ECATHYHBIE
apodu.  BeIMONHATE  CHOXKEHHWE, BBIYUTAHHE |
OKpYIJIEHUE  JEeCATUYHBIX  Apobeil.  BbIMOMHSTH
NPUKUAKY W OLEHKY B  XOJE€  BBIYUCIICHHIL
Hcnonp30BaTh  HKBUBAJICHTHBIE  TNPENCTABJICHUS
OpoOHBIX ~ YHCEN TpH WX  CPaBHEHUH, TIPHU
BBIYUCIIEHISIX. BEpHO HUCTONB30BATh B PEYH TEPMUHBI:
oecsimuuHasi Opods, paspsiov

OecsImuyHol OpoouU, pasnoxcenue OecsimuyHoil opoou
no paspsoam, HNPUOIUICEHHOe 3HAYEHUe YUCIA C
HEOOCMAamMKOM (¢ U30bIMKOM), OKpy2leHue yucia 0o
3a0anno2o paspsoa. I'paMMaTHUeCKH BEPHO UUTATh
3aMCH  BBIPAKEHMH, CONEPKAIIUX  JECATUYHBIE
apodu. PermaTe TEKCTOBBIE 3a1a4u apr(PMETHISCKIMU
croco0amu. AHaJIM3UPOBATb M OCMBICIUBATH TEKCT
3amaud, mnepeOopMyTUpPOBaTh YCJIOBHE, W3BJIEKATh
HEOOXOMMYI0 MH(GOPMALIUIO, MOAEIUPOBATh YCIOBHE
C MOMOINBIO CXEM, PHUCYHKOB, PEAbHBIX IMPEIMETOB,
CTPOUTb  JIOTHYECKYI0  LEMOYKY  PacCy>XIeHUH,
KPUTUYECKH  OIIEHWBaTb  TOJYYEHHBIH  OTBET,
OCYILIECTBJIAITb CAMOKOHTpPOJIb, TPOBEPsisi OTBET HAa
COOTBETCTBHUE YCIIOBHIO

BBINONHATE YMHOXXEHHME M JIEJeHHE IEeCSITUYHBIX
npoOeii. BBIMONHATE NPUKUAKY W OLEHKY B XO#e
BeruucieHnH. [IpencraBnaTe OObIKHOBEHHBIE APOOU B
BU/I€ IECSATUYHBIX C IOMOINBIO JEJNEHUS HYHCITUTENS
OOBIKHOBEHHOH  apoOM Ha €€  3HaMeHaTelb.
Hcnonp30BaTh ~ HKBUBAJICHTHBIE  TPEICTABJICHUS
OpoOHBIX  YHCET TpH WX  CPaBHEHWH, IIPH
BBIYUCIIEHISIX. PermaTe 3a1aun Ha 1podu (B TOM YuCIie
3alaud M3 PEATbHOW NPAKTHUKU), HCIOJIb30BaTh
NOHATHSL  CPEOHe20  apupmemuyeckoeo, cpeoHei
ckopocmu W Ap. TpU pemeHun 3anad. lIpuBonuThb
NpUMEpPbl KOHEYHBIX U OECKOHEYHBIX MHOMKECTB.
AHanu3upoBaTh M  OCMBICIHMBATBL TEKCT 3aaud,
nepedopMyITHPOBATH yCIIOBHE, U3BJIEKATh
HEOOXOMMYIO MH(POPMALIUIO, MOJEIUPOBATh YCIOBHE
C TIOMOLIBIO CXE€M, PUCYHKOB, PEANIbHBIX NPEIMETOB;
CTPOUTh  JIOTMYECKYI)  LENOYKYy  PacCyKICHHI,
KPUTUYECKH  OLEHMBATb  TOJYYEHHBIH  OTBET,
OCYILIECTBJISATh CAMOKOHTPOJIb, TPOBEPsisl OTBET Ha
COOTBETCTBUE VCIIOBHIO. BBINONHATD NPUKHIOKY U
OLIEHKY B XOJ¢ BbIMUCJIEHUI. UuTaTh W 3amuchBaTh
YHCJIa B ABOUYHOH CHCTEME CUHMCIICHUS

HuctpymeHThI
17151 BBIMACIIEHUN
U U3MEPEeHUN
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OOmsicHsTH, UTO Takoe MpoueHT. [IpencraBuarhb

OpOIeHTBl B ApobsAx W 1npodu B MPOLEHTAX.
OcymectBiate mouck uHpopmaumu (8 CMH),
cofepKalleil MaHHbIE, BBIPAXKCHHbIE B IMPOLEHTAX,
UHTEPIPETHPOBATh NX. Pemars 3aaun Ha MPOLICHTHI U
apodu (B TOM YHUCIIE 33a/1a4i M3 PEabHOM NPAKTHKH,




UCTIONIB3YSl  TPU  HEOOXOAMMOCTH  KaJIbKYJIATOD).
IIpoBOAUTE HECNOXKHBIE UCCAEAOBAHUS, CBA3AHHBIE CO
CBOWMCTBaMH POOHBIX YHCEJ, OMUPAsCh HA YHUCIIOBBIE
SKCIEPUMEHTHI (B TOM YHCJIE C HCIOIb30BAHUEM
KaJIbKyJIATOPA, KOMIBIOTEPA). BBITIOIHATE MPUKUIKY U
OLEHKY B XOA€ BblUUCIAeHUN. Pacno3HaBaTh Ha
yepTexkax, PUCYHKax, B OKPYKAOLIEM MHUPE pPa3HbIC
BUAbl yrioB. [lpuBoauTh mpuMepbl aHAJIOTOB 3THX
reoMeTpuyYecKkux (Quryp B OKpyKarOmeM MHpe.
N3o0pakaTh yribl OT PYyKH H C HCIONB30BAHUEM
YepTEKHBIX WHCTPYMEHTOB. M300paxkarbh yribl Ha
KJjeTdaToil Oymare. MoaenupoBath pa3jiUdHbIC BHIIbI
yryioB. BepHO HCMOMB30BaTh B PeUd TEPMUHBL. V201,
CMOpOHbL Yold, eepuiuna yaid, Ouccexmpuca yaid,
HPAMOTL Yy20a, OCmpbLil, MYNoi, pAa3eEépPHYmblii yeiwl,
uepméniCcHvlil mpey2onsnuK, mpancnopmup. 3mepsartsb
C TIOMOIIBI0 MHCTPYMEHTOB U CPABHUBATH BEIUYHHBI
yrioB. CTpouTh yIWibl 3aJaHHOH BEJIUYUHBI C
MOMOLIBIO TPAHCIIOPTHUPA.

WsBnekares wHpOpManmoo w3 TaONUI W AWArpaMM,
BBITIOJIHSITh BBIYHUCICHUS] IO TaOJIMYHBIM JTaHHBIM,
CPaBHHMBATh BEJIMYUHBI, HAXOAUTh HAWOONbIINE U
HAWMEHbIIHNE 3HAUCHUSI U JIP.

7 Beenenue B 4 Bemonuate  cOop wuHpOpMAaLMM B HECIOXKHBIX
BEPOATHOCTb ClIydasix, OpPraHU3OBbIBATH WH(POPMALUIO B BHIE

Ta0NUIl W JAWarpaMM, B TOM HYHCJIE C MOMOIIBIO
KOMIBIOTEpPHBbIX mporpamm. IlpuBoauTs mnpumepsl
HECJIOXKHBIX KJIacCU(UKANA W3 Pa3InYHbIX OOnacTeit
JKU3HU

8 ITosTOpeHuUe 20 2 Hrorosast koHTpOsbHAs padoTa

Bcezo 175 15
6 xkiacc

9 | IloBTOpeHune 6 Bxopnnast koHTpOJIBHAS paboTa

10 | JenumocTb uncen 18 @opMyJIUPOBATH ONpPEAETAEHUs AEIUTEN U KPaTHOrO,

MPOCTOTO M COCTABHOTO YHCJIA, CBOMCTBA U MPU3HAKU
nenmuMocTH. J{oKa3bIBaTh M ONMPOBEPraTh C MOMOILIBIO
KOHTPIPUMEPOB YTBEP)KACHHUS O IEJIUMOCTH YHCEI.
KnaccudpuumposaTe HaTypanbHble 4ucia (YETHBIE H
HEuéTHBIE, TI0 OCTaTKaM OT JAEJEeHUs Ha 3 U T. IL).
Hccnenosatp MpoCcTerIIne YHCJIOBBIE
3aKOHOMEPHOCTH, POBOJUTH YHCIIOBbIE
SKCIIEPUMEHTBl (B TOM YHCJIE C HCHOJIb30BAHUEM
KaJbKYJSITOpa, KOMIBbIOTEpa). BepHo mcmonb30BaTh B
peun TEPMUHBL. Oenumens, Kpamnoe, HAUOOIbULNLTl
o0wuil  Oenumens, HAUMeHvULee o00uee Kpamuoe,
Hpocmoe YuCN0, COCMABHOE YUCIO, YEMHOe HYUCIO,
HeYémmuoe YUCI0, B3AUMHO NPOCMbIE YUCIA, YUCIA-
OnusHeysvl,  pA3IOdNCeHUe  YUCIA  HA  HPOCHIbIE
MHOJCUmMeNu. Pemats TEKCTOBBIE 3amauu
apupmeTnueckuMu criocobamu. BeimonHaTe nepedop
BCEX BO3MOXKHBIX BAPHAHTOB ISl IepecuéTa OObEKTOB
WITH KOMOMHAIINH, BBIZIETISITD KOMOUWHAIINH,




OTBEYAIOIME 3aJaHHBIM  YCJIOBUSM. BBMUCTATH
¢akxTopuansl. Haxoqutb oObeqMHEHNE U TIEpECEUSHHE
KOHKPETHBIX ~ MHOXKecTB.  [IpuBOOUTH  mpuMepsl
HECJIOKHBIX KJacCH(PUKALMK U3 PasIUUHBIX oOnacten
xKu3HU. MIUTFIOCTpUpOBaTh TEOPETHKO-MHOKECTBEHHBIE
U JIOTUYECKHE TIOHSTHSI C IOMOIIBIO ANarpamm Ditnepa
— BeHHa

11

Hpobu

56

DopMyTHUpOBaTh OCHOBHOE CBOHCTBO OOBIKHOBEHHOM
npobu, mpaBuiia CPABHEHUS, CIOKEHUS M BBIYUTAHUS

OOBIKHOBEHHBIX npodeit. IIpeobpazoBriBaTH
OOBIKHOBEHHBIE IpOOH, CPAaBHUBATh U YIOPSIOYNBATH
uX.  BBIMONHATE ~ CIOXKEHWE W BBIUUTAHHUE

OOBIKHOBEHHBIX JpOO€i W CMEINaHHBIX YHCEJ.
I'pammaTHyeckn BEpPHO YHTATh 3alMCH HEPABEHCTB,
cofepiKalMx OOBIKHOBEHHBIE JPOOH, CyMMBI H
pa3HOCTH OOBIKHOBEHHBIX Apobeii. Pemars TekcToBbIe

3a7a4u apudmernuecKuMu criocodamu.
AHamM3UpOBaTh M OCMBICJIMBATh TEKCT 3aJadyH,
nepedopMyIHPOBATH yCIIOBHE, U3BJICKATh

HEOOXOIMMYI0 MH(POPMALHIO, MOAEIUPOBATh yCIOBHE
C TIOMOILIBIO CXEM, PHUCYHKOB, PEaIbHBIX MPEIMETOB;
CTPOUTh  JIOTMYECKYI)  LENOYKY  PacCyKICHUH,
KPUTUYECKH  OLIGHUBATb  TOJYYEHHBIH  OTBET,
OCYLIECTBJIATb CAMOKOHTPOJIb, TPOBEPssl OTBET Ha
COOTBETCTBHE

yCJIOBHIO. BBIMOMHATE MPUKUAKY W OLEHKY B XOJe
BBIYUCIICHUH. BBIMONHATE mepedop BCeX BO3MOXKHBIX
BAPUAHTOB U1  mepecyéra  OOBEKTOB WU
KOMOWHAIMH, BBIAENATH KOMOHMHALIMH, OTBEYAIOLIHNE
3aJaHHBIM YCJIOBHUSIM. BBIMUCIATE (pakTOPHAIIBL.
DopMyIUpPOBaTH MPABIIIA YMHOXKEHUS U IEICHUS
OOBIKHOBEHHBIX JApOoOeil. BBIMOMHATE yMHOXKEHHE U
neneHne OOBIKHOBEHHBIX JpoOed W CMeIaHHBIX
yrcen. Haxomute apodp OT yMClia M YHCIO 1O €ro
apodu. I'paMmaTH4eckHm BEpPHO UYHUTAThb 3aIUCH
MPOU3BENEHUH W YaCTHBIX OOBIKHOBEHHBIX APOOeid.
Pemarp  TexcToBBIE  3amauM  apuPMETHUECKUMHU
cnocobamu. IIpoBOIUTE HECIOXKHBIE HCCIIEAOBAHMUS,
CBsI3aHHbBIE

CO CBOWCTBAMHU JpOOHBIX YHCEN, ONHPasCh Ha
YHCIIOBbIE  HKCHEPUMEHTBI (B TOM  HHCIE C
UCTIOJIB30BAHUEM KAIBKYJISITOPA, KOMITBIOTEPA).

12

OTtHoOLIEHUS U
MPOTIOPIINH

18

BepHo ncronp3oBarh B peud TEPMUHBL OMHOUIEHUE
yycen, OMHOWICHUE 6eNUYUH, B3AUMHO O0OpamHbie
omuoutenusl, NPONOPYUsl, OCHOBHOE CEOUCMEO BEPHOT
Nponopyul, NPAMO NPONOPYUOHANbHBIE  GETUUUHDL,
00pamHo  NPONOPYUOHATLHBIE  GEAUYUNBL, MACUIMAOD,
ONUHA OKPYHCHOCIU, NAOWAOb Kpyad, wiap u cepa,
ux yewmp, paouyc wu Ouamemp. Hcmomp3oBarb
NIOHATHSL OMHOUleHUss N HPONopyuy TPU PEIIEeHUH
3amad.  [lpuBoguTh  TpUMEpPHI  HCHOJIb30BAHUS
OTHOLIEHUH B npakTuke. Mcnonb3oBaTe noHsitue

macuimab TP PEUIEHWH TNPAKTUYECKUX —3ajad.
BpMUCTATD NIMHY OKPYKHOCTH M IUIOLIANIb KPYTa,




UCTIONB3YSl 3HAHUS O MPHOMDKEHHBIX 3HAYCHUSX
yrucen. Pemarte 3amaud Ha TPOLEHTHI U Ipodu
COCTaBJIEHHEM NPONOpUHMU (B TOM YHCIE 3aa4d U3
peanbHOH MPAKTUKH, UCTIONB3Ys MPH HEOOXOTUMOCTH
KaJIbKYJISITOD)

13

Panmonanbabie
qHCIIA

34

Bepno HCIIOJIb30BAaTh B peuu TEPMUHBL
KOOPOUHAMHASL  NPAMAsl, KOOPOUHAMA MOYKU  HA
APAMOIL,  NONONACUMENbHOE  YUCIO, OMPUYAmeIbHoe
YyCNO, NPOMUBONONOJCHbIE  YUCIA, UYelloe YUCIO,
MOOYTb YuCia.

IIpuBOIUTH MPUMEPHI HCIIONB30BAHUS B OKPY KAIOIIEM
MUPE MOJIOXKUTENBbHBIX U OTPULIATENbHBIX YUCEI
(TeMmnepaTypa, BBIMTPBIMI-IPOUTPHILI, BbIIIE-HIKE
YPOBHs MOps U T. 11.). U300pakaTe TOUKaMU
KOOPJAMHATHOM MPSIMON MOJIOKUTEJIbHBIE U
OTpHULATENbHbIE PallMOHANbHbIE YHCJIA.
XapaxkTepru3oBaTh MHOXKECTBO LIEJIBIX YHCEN.
CpaBHUBATb MOJIOKUTEJbHBIE U OTPULIATENbHbBIE
yycna. ['paMMaTuyecKky BEpHO YUTATh 3aIUCH
BBIPAXKEHUH, COZleprKalIuX MONOKUTENbHbIE U
oTpuLaTeNnbHble yncaa. MoaenuposaTh LUIUHIPEI,
KOHYCBI, HCITOJIb3Ysl OyMary, MIacTUJINH, TPOBOJOKY U
ap. U3rotaBnuBarh MpOCTPaHCTBEHHBIEC PUTYPHI U3
Pa3BEPTOK; pacro3HaBaTh pa3BEPTKU LUIMHIPA,
KOHyca. Pacnio3HaBaTh Ha yepTexkax, pUCYHKax, B
OKpY>Karo1llleM MUpe LUINHAPHI, KOHYyChl. [IpuBOonuTh
NPUMEPBI AHAJIIOTOB 3TUX F€OMETPHUYECKUX (PUTYD B
okpykatoiieM Mupe. COOTHOCUTD NPOCTPAHCTBEHHbBIE
(burypsl ¢ UIX IPOSKUHUAMHU Ha MIIOCKOCTH.
DopMyIHpPOBATh NPaBUIIa CIIOKEHUS U BBIUUTaHUS
MOJIOKUTENBHBIX U OTPULIATENbHBIX YHCE.
BrINonHATE cI0KeHNe U BBIMUTAHUE OJOKUTENbHBIX
U OTpULATENbHBIX Yncel. I paMmmaTiueckyu BEpHO
YUTATh 3aIMCU CYMM U Pa3HOCTEHN, COAepIKaIIUX
MOJIOXKUTENbHBIE U OTpULIATEIbHBIE uncia. YuraTe u
3anHChIBaTh OYKBEHHBIE BBIPAYKEHUS, COCTABIISATH
OyYKBEHHBIE BBIPAKEHHSI 110 YCIOBHSM 3a1a4.
Boeaucnars yncinoBoe 3HaUeHNE OyKBEHHOTO
BBIPAKEHUSI TPH 3aJaHHBIX 3HAYEHUSIX OYKB.
CocTtaBiATh ypaBHEHUs MO YCIOBUSAM 3ajad. Pemarts
IpocTeiiiliie ypaBHEHHs] HA OCHOBE 3aBUCUMOCTEN
MEXAy KOMIIOHEHTAaMH apu(PpMETHIECKHX NEeHCTBHMA.
Haxoaute nnuHy OTpe3ka Ha KOOPAUHATHOMN NPAMOM,
3Has

KOOPJAMHATHI KOHLIOB 3TOro orpe3ka. Pacnosnasats Ha
yepTexkax, pUCYHKax, B OKPY>KarolleM MUpPE MPU3MBI,
LWIMHAPBL, NUpaMuibl, KOHyChl. Pelarh TEKCTOBbIE
3a1a4u apuhMETHIECKIUMHE CIIoco0amu

14

Pemenne
ypaBHEHUI

19

BepHo ncnonb30BaTh B peun TEPMHHBI:
Koahpuyuenm, packpvimue ckob60k, HOOOOHbIE
craeaemvie, npuseoenue NOOOOHBIX ClaLAeMbIX,
KOpeHb YpasHeHUs, TuHeliHoe ypasHeHue.
I'pammaTH4ecky BEpHO YUTATh 3aNIUCH YPABHEHUIA
PackpriBaTh CKOOKH, yIIPOLIATh BHIPAKEHUS,




BBIUUCTISTH KO3 QUIHEeHT

BBIPAKE€HHUs. PelaTs ypaBHEHUsT YMHOXKEHUEM WIIH
neneHneM O0enx ero 4acTed Ha OJHO U TO JKe He
PaBHOE HYJIIO YUCJIO MyTEM MEPEHOCA, CIaraeéMoro us
OZHOM 4aCTH ypaBHEHHUs B Ipyryro. Pemars
TEKCTOBBIE 3a/1a41 C MOMOILBIO YpaBHeHUH. Pemmarts
TEKCTOBBIE 3a/1a4l apU(PMETHUECKUMH CIIOCOOaMH.
[IpuBOANTH MPUMEPHI KOHEUHBIX 1 OECKOHEUHBIX
MHOeCTB. Pemare torudeckue 3aga4u ¢ NOMOLIBIO

rpadoB

15

Koopaunater Ha
IIIOCKOCTH

Bepno UCTIOJIb30BATh B peuun TEPMUHBL
nepneHOUKyIsipHsle NpsiMvie, NAPALIENbHbIE NPsMbIe,
KOOPOUHAMHASL  NIOCKOCMb,  0Cb  abcyucc,  OcCb
opounam, — cmoabyamas  ouacpamMma, — epapux.
OOBACHSATD, KaKue TPsSIMbIE HA3bIBAIOT
MEPIeHIUKYISPHBIMA W Kakue TMapajuiebHBbIMHU,
(bopMyIUpPOBATH 1) CBOIICTBA. Crtpoutb
MEPICHIUKYJISIPHbIE U MapaJijieNibHble TPsIMbIe  C
MOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB. CTpOUTH Ha
KOOPAWHATHON TUIOCKOCTH TOYKH © (Urypel mo
3aIaHHBIM KOOPJIMHATAM, ONIPENeIIsITh

KOOPAWHATBI TOYEK. AHAIM3UPOBATH M OCMBICITUBATH
TEKCT  3a7a4d, nepedopMyIHpoBaTh  YCIOBHE,
U3BJICKATH HEOOXOIUMYIO WH(POPMALIHIO,
MOJISJTUPOBATH YCIOBHE C TTOMOIIBID CXEM, PUCYHKOB,
peaNbHBIX MPEIMETOB, CTPOUTH JIOTHYECKYIO LEMOYKY
PacCyKAEHUM, KPUTUYECKU OLIEHUBATH IOJYYEHHBbIN
OTBET, OCYIIECTBJISITh CAMOKOHTPOJIb, MPOBEPSIST OTBET
HAa COOTBETCTBHE

16

Beeaenue B
BCPOSTHOCTD

BepHo ucnonb30BaTh B peuu TEPMHUHBL: CIOI0YAmMAs
ouaepamma, epagpux.

HNwmers NpeACTaBICHNE 0 KOJINYECTBEHHBIX
XapaKTEPUCTHKAX, O TEOPHH BEPOSITHOCTH, O (hopMyJie
BBIYUCIICHHSI BEPOSITHOCTH, O YUCJIE BCEX HCXOIOB, O
qrciie OIaronpUsATHBIX HCXOIOB.

HUmerp mpencraBieHHe O pa3HbIX JUarpamMmax:
cronOuarasi, Kpyrosas, rpadudeckas, rpapudeckas
HakomuTesnbHas. Uwurateh rpaduku  mpocTermmx
3aBUCUMOCTEN.

Ctpouts cTonduaryro, KpyroByro, rpadUaecKyro
JFarpaMMbl.

17

IloBTOpCcHME

10

Hrorosast KOHTpoOJIbHAsE padoTa

Bcezco

175
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IIpunoxenne

HopMbI OLleHKH 3HAHHI, YMEHHI U HABBIKOB YYAIIHXCH

Ouenka nUCbMeHHbBIX KOHMPOTbHBIX PAOOM 00YHAIOUUXCA RO MAMeMAMUKe.

OTBeT oLleHHBAETCS] 0TMETKOI «S», ecin: padoTa BBIMOJHEHA MOJHOCTHIO; B JIOTHYECKUX
paccyKIeHUsX 1 0OOCHOBAHUH PEIICHHs HET MPOOeIoB U OIHUOOK, B PEICHUN HET MATEMATHYECKUX
omubOOoK (BO3MOKHA OTHA HETOYHOCTD, OITUCKA, KOTOPAst HE SIBJISIETCS CIEICTBUEM HE3HAHUS UITH
HEMOHUMaHUS y4eOHOTO MaTepuaa).

Otmerka «4» CTaBUTCS B CIEAVIOIIMX Ciydasx: paboTa BBINOJIHEHA NOJHOCTBIO, HO
O0OCHOBaHMsI IIAroB peEIIeHUs] HEeNOCTATOYHBbI (eCciau yMeHHe OOOCHOBBIBATH PACCYKACHUS He
SIBJISUIOCH  CIIEIMAJbHBIM OOBEKTOM MPOBEPKH);, AOMyIUEHbl OAHA OIIMOKa WM €CTb [Ba — TPH
Heo4éra B BBIKJIAJKAX, PUCYHKAX, yepTexkax wiu rpadukax (eciau 3TH Buabl pabOT He SBISUTUCH
CHeHHaIbHBIM O0BEKTOM MPOBEPKH).

Otmetka «3» CTAaBHUTCS, €CJIU. JOMyIIeHO Ooyiee OMHON omuOKW win 0ojiee MBYX — TPex
HEOYeTOB B BBIKJIQAKAX, 4epTekax wim rpadukax, HO olOydarommiics oOnamaer oOs3aTeNbHBIMU
YMEHHUAMHU 10 NPOBEPSIEMON TEME.

OtmeTka «2» CTaBUTCS, €CJM. JOMYLICHbl CYLIECTBEHHbIE OLIMOKM, TMOKA3aBIIUE, YTO
oOyuaromuiicss He oOnanaer oOsi3aTeIbHBIMU YMEHUSIMH TI0 JTAHHOW TeMe B MOJTHON Mepe.

Yuutenab MOXKET MOBBICHTh OTMETKY 3a OPUTMHAJBHBIN OTBET HA BOMPOC MM OPUTHHAIBHOE
peLIeHne 3a1a4H, KOTOPbIe CBUAETEIBCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM Pa3BUTHH O0YHarOIEerocs,
3a pemeHue Ooree CIOXKHOH 3aadd WIM OTBET Ha OOJiee CIIOKHBIA BOMNPOC, IMPEIJIOKEHHBIC
00yH4aro1eMycsi JOMOJHUTEIBHO ITOCIIE BBIITOJHEHUS UM KaKUX-THOO0 APYTUX 3aaHUH.

Ouenka ycmmsix 0meenos ooyuaomuxca no Mamemamuke

OTBer oLeHNBAETCSI OTMETKOM «S», €CIIM YUCHUK: TOJHO PACKPBLI COACPIKAHIE MaTepraa
B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOil M yUeOHHUKOM; H3JIOKHJI MaTepuas rPaMOTHBIM SI3BIKOM,
TOYHO HCIOJb3Ysl MATEMATHYECKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY, B OINpPEICNICHHOH JIOrMYeCKOH
MOCJIEIOBATEIbHOCTH, MPABUJIbHO BBIMOJHUI PUCYHKH, YEPTEXKH, I'padUKU, COMYyTCTBYIOILIHUE OTBETY;
NoKasajl yMEHHE HUIIOCTPUPOBATh TEOPHI0 KOHKPETHBIMH MpPUMEpPaMHM, MPUMEHATbh €€ B HOBOM
CUTYalll TIPY BBIMOJHEHHH MPAKTHUYECKOTO 3aJaHHs; MPOJEMOHCTPUPOBAN 3HAHHE TEOPHH paHee
U3yYEeHHBIX COMyTCTBYIOLIMX Te€M, C(HOPMHUPOBAHHOCTb U YCTOMYMBOCTb HCIOJBb3YEMbIX MPH OTBETE
YMEHHI1 U HABBIKOB; OTBEYAJ CAMOCTOSITEIbHO, 03 HABOSIIUX BOMPOCOB YUUTENS, BO3SMOKHBI OJTHA —
ZIBE HETOYHOCTH INPH OCBELIEHHH BTOPOCTENEHHBIX BOIMPOCOB MJIM B BBIKJIAJKaX, KOTOPbIE YYEHHK
JIETKO MCIIPABUJI ITOCIIE 3aMEUAHHS YUUTEIS.

OTBeT OLEHHBAETCA OTMETKOH «4», €CJIM yJIOBJETBOPSiET B OCHOBHOM TpeOOBaHHSM Ha
OLEHKY «5», HO TPU 3TOM HMeeT OAMH W3 HEJOCTATKOB. B H3JIOKEHUH JOMYyLIEHbI HEOOJNbIINE

HpO6€J’IbI, HE HMCKAa3HUBHICEC MATEMATUYCCKOC COACPIKAHUE OTBECTA, AOMYIICHBI OAWH — JBa HEAOYECTA



MPU  OCBEIIEHWH OCHOBHOTO COJEpPKaHUS OTBETAa, HWCIPABIIEHHBIE TIOCIE 3aMEUaHUsl YUUTENs,
JonyIieHbl omudka i 60j1ee IByX HENOYETOB MPH OCBEUICHUH BTOPOCTENEHHBIX BOMPOCOB WJIH B
BBIKJIAJIKAX, JIETKO UCIPABJICHHBIE MTOCIIC 3aMEUYAHUS YIUTEJIS.

OtmeTka «3» CTaBUTCS B CICAYIOMUX CITy4asix. HEMOJTHO PACKPBITO COAEPIKaHUE MaTepuasa
(comepxaHue WU3JIOXKEHO (PparMeHTapHO, HE BCErna IOCIeAOBATEeNIbHO), HO TIOKa3aHO ofimee
MOHMMAaHUE BOMPOCA U MPOIEMOHCTPUPOBAHBI YMEHUSI, JOCTATOYHBIC JJII YCBOSHUSI MPOTPAMMHOIO
matepuana (ompenenensl «TpeboBaHMAMM K MaTEeMATHYECKOH MOATOTOBKE OOYYAIOIINXCS» B
HACTOAILIEH MporpaMMe IO MaTeMAaTHKE), HMMEJIUCh 3aTPYAHEHHUs W JONyIIeHbl OMHNOKH B
OTpPEACNICHUN MAaTeMaTUYeCKOW TEPMUHOJIOTHU, YePTelKaX, BBIKJIAJIKAX, HCIPABJICHHBIE IOCHE
HECKOJIbKUX HABOISIIUX BOMPOCOB VUHTENIS, YYCHUK HE CIPABWIICA C MPUMEHEHUEM TEOPUU B HOBOU
CUTYaIlUU TIPU BBITIOJHEHUH MPAKTUYECKOTO 3aJaHUsl, HO BBIMOTHIUI 33JJaHUsI 00s13aTEIHbHOTO YPOBHS
CIIOKHOCTH TIO JAaHHOH TeMe, MPH MOCTATOYHOM 3HAHUHU TEOPETUYECKOTO MaTepHialia BBISBICHA
HEIOCTaTOYHAs CPOPMHUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

OtrmeTrka «2» CTaBUTCS B CIEAYIOIIUX CIydasx. HE PACKPBITO OCHOBHOE COJEpKaHUE
y4eOHOro Marepuana;, OOHApPyKeHO HEe3HAHUE YYEHUKOM Ooblleld i HauOoJiee BaKHOW YacTH
y4eOHOro Marepuana, MAOMyIMEHbl OMHWOKH B ONPEACNICHUU TMOHSTHH, MPU HCIOIb30BAHUH
MaTeMaTHYECKOW TEPMHUHOJIOTHH, B PUCYHKAX, YepTerkax Wiu rpadukax, B BBIKJIAAKAX, KOTOPbIE HE
UCTIPABJICHBI MTOCJIE HECKOJIbKUX HABOISIINX BOMPOCOB YUUTEJIS.

Ouenka mecmogvix Omeemos YUauuxcs

1) Tect st Tekymero KOHTPoJisi — He MeHee 10 3ananuii

2) Tect nj1si TEeMATUYECKOTO KOHTPOJIst — He MeHee 20-40 3ananuii

3) TecT st UTOrOBOrO KOHTPOJISI — HE MeHee 40-60 BOIPOCOB MM 3aJaHHH.

“5” — 91-100%
“4” — 78-90%
“3” — 60-77%

“2” — menee 60%
Kpurepuu MOTyT He3HAUYUTETPHO MEHSTHCS B 3aBUCUMOCTH OT CJIOKHOCTH 33aJJaHUH.
Obwan kraccupukayus omubox.
[Ipu oueHke 3HAHWN, YMEHUH M HABBIKOB OOYYArOIIMXCS CIEAYET YYUTHIBATH BCE OLIHOKHU
(rpyObie u HerpyObIe) U HEMOYETHI.

T'pyObIMU CYUTAKOTCS] OLIUOKMU:

HE3HAHUE OIpeNeeHNs] OCHOBHBIX TMOHSTHUM, 3aKOHOB, MPAaBWJI, OCHOBHBIX IOJOXKEHHMA
Teopuu, He3HaHWe (HOpMyI, OOIIENPUHSATHLIX CHMBOJIOB OOO3HAYEHUH BEJIUMYWH, EAWHHI UX
U3MEPEeHUsI, He3HAHNEe HAUMEHOBAHWH €IUHHI] U3MEPEHUS, HEYMEHUE BBIICIUTh B OTBETE IIIABHOE,
HEYMEHUE MPUMEHSTh 3HAHWS, aJTOPUTMBbI Ui pEIIeHHWs 3a7ad; HEYMEHWE JeNiaTh BBIBOABI U

O606H_I6HI/I$I; HCYMCHHE YHUTAaTb U CTPOUTH Fpa(I)I/IKI/I; HECYMCHHE IIOJIB30BATHCA NECPBOUCTOYHUKAMU,



y4eOHUKOM U CIIPAaBOYHUKAMU, MOTEPs] KOPHS WJIM COXPAHEHUE TTOCTOPOHHETO KOPHS, OTOpachIBAaHUE
0e3 0OBsICHEHUI OTHOTO U3 HUX, PABHO3HAYHBIC UM OIIUOKU, BBIYUCIUTEIbHBIE OITUOKH, €CJTH OHHU HE
SIBJISTFOTCSI OITMCKOM, IOTMYECKUE OLITHOKHU.

K HerpyObiM ommbkaM clienyer OTHECTH

HETOYHOCTb (OPMYJIIMPOBOK, OMpPENeICHHIA, TMOHSTHI, TEOPUH, BBbI3BAHHAS HETIOJHOTOU
OXBaTa OCHOBHBIX IPU3HAKOB OMNPEAEISIEMOr0 MOHATUS WJIW 3aMEHOH OAHOIO - JABYX H3 OTHUX
MPU3HAKOB BTOPOCTENIEHHBIMU, HETOYHOCTh rpadrika;, HEpallMOHAIBHBIA METOJ PEIISHUS 3aa9d WU
HEIOCTATOYHO MPOJAYMAHHBIA TUIAH OTBeTa (HAPYIICHHE JIOTUKH, MOAMEHA OTHEIbHBIX OCHOBHBIX
BOINPOCOB BTOPOCTENEHHBIMU), HEPALMOHANbHbIE METOABbl PadOTBl CO CHOPABOYHOU H JIPyrow
JUTEPATYPOii; HEYMEHHE PEIlaTh 33141, BLIMOTHITh 3aIaHUs B 00IIeM BUJIE.

HenoueramMu IBASIOTCS:

HEepaLOHAJIbHBIE TPUEMBl BBIYMCICHUH H TpeoOpa3oBaHUll, HEOPEKHOE BBIOJHEHHE

3ammce, yepTekei, cxem, rpaduxos.



