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1. Ilnanupyemele pe3yivmamol 0C80eHUA YUeOHO20 npedmema, Kypca.

TpebGoBanusi K pe3yibTaTaM OCBOCHHS OOYYalOIMIMMHCS Kypca MaTeMaTUKH B OCHOBHOW IMIKOJIE
ONPEACISAIOTCS  KIIOYEBBIMH  3a7adyaMu  oOmero oOpa3oBaHWs, OTPAKAIONIMMH  WHAWBHIYaIbHBIC,
OOIIECTBEHHbIE W TOCYAApCTBEHHBIE MOTPEOHOCTH, M BKIIOYAIOT JIMYHOCTHBIE, METANpeIMETHbIE U
NIPEAMETHBIE PE3yIbTaThl OCBOCHUS MIPEAMETA:

JIMYHOCTHBbIE, BKIIOYAIOT TOTOBHOCTh M CIOCOOHOCTh OOy4aromMXcs K CaMOpPa3BUTHUIO U
JUYHOCTHOMY CaMOOMpEENICHUIO, C(POPMUPOBAHHOCTh MX MOTHBAIMU K OOYUEHHIO W IleJICHANpPaBICHHON
[0O3HABATEJIbHOW JEATEIbHOCTH, CHCTEMbl 3HAUYMMbIX COLMAIBHBIX M MEKIMYHOCTHBIX OTHOUICHUH,
HECHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAXAOMUX JIMYHOCTHBIC U TPAXKIAHCKHUEC IMO3ULUN B ACATCIBHOCTH,
collMajbHble KOMIETEHIIMH, MPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUThH L€ M CTPOUTH KU3HEHHBIC IUIAHBI,
CIIOCOOHOCTH K OCO3HAHHUIO POCCUUCKOHN MIEHTUYHOCTH B IMOJIUKYIHTYPHOM COIIYME;

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHS aJalTHPOBAHHOI 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOLIErO
00pa3oBaHMsI OTPAXKAIOT:

1) nns ryxux, cinaOoCHbIANINX, MO3JHOOTTIOXIIINX 00YYaIOIIUXCS: CIIOCOOHOCTh K COLIMAIbHON aJanTaliu
W MHTETPAllid B OOIIECTBE, B TOM YHCJIC IMPU pealn3alid BO3MOXHOCTCH KOMMYHUKAIIMA Ha OCHOBE
CIIOBECHOM peud (BKJIIOYas YCTHYIO KOMMYHHKAIMIO), a TakKe, MPU KeTaHUH, KOMMYHHMKAIIMM HAa OCHOBE
YKECTOBOM pEYM C JIMIIAMH, UMEIOIITUMHU HAPYIIECHUS CITyXa;

2) qns  oOydarolmuxcs C HapylIIEHUSMU OMOPHO-IBUTATENILHOTO ammapaTa: BIaJeHUE HaBbIKAMHU
MPOCTPAHCTBEHHOM W COLMAIBHO-OBITOBOM OPHEHTHPOBKH; YMEHHE CaMOCTOSITEIbHO U 0e30IacHo
MepeIBUraThCsl B 3HAKOMOM M HE3HAKOMOM MPOCTPAHCTBE C MCIOIb30BAaHUEM CHEIMAIIEHOTO 000PYI0BaHMUS,
CIIOCOOHOCTh K OCMBICJICHHIO W U (depeHIralud KapTHHBI MHUpPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOMN
OpraHM3alliK; CHOCOOHOCTh K OCMBICICHHUIO COIIMAIbHOTO OKPY)KEHHs, CBOETO MecTa B HEM, IpPUHSATHE
COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEN U COLUAIIBHBIX POJICH;

3) s oOydaroluxcsi ¢ paccTpoOWCTBaMU AayTHUCTHUECKOIO CIeKTpa: (opMHpOBaHHE YMEHHS CIEA0BaTh
0TpaboTaHHOM crcTeMe MPaBUJI MOBEACHUS U B3aMMOAECHCTBHS B IPUBBIYHBIX OBITOBBIX,

y‘-I€6HI>IX U COOHUAIBHBIX CUTyalUAX, YACPKHUBATH I'PaHUIBI B3aHMOHCﬁCTBHH; 3HAHUC CBOUX Hpe)IHOLITeHI/Iﬁ
(orpannyenuii) B 66ITOBOM cdepe u chepe nHTepecos.”

MeTanpeMeTHbIe, BKIIIOYAIOIINEe OCBOCHHbIE 00yYaloIMMUCS MEXKIIPEIMETHbIE IOHATHS U YHUBEPCAIbHbIE
yueOHble 1eHCTBUS (peryasTUBHBIC, TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTh UX UCIIOJIb30BAaHUS
B Y4eOHOM, MO3HABATEIbHOU U COLMAIBHON MPAKTUKE, CAMOCTOSITEIbHOCTD IJIAHUPOBAHUS U OCYLIECTBIICHUS
y4eOHOI JesATeTbHOCTH M OpraHu3allui Y4eOHOro COTPYAHMYECTBA C MeJaroraMM M CBEPCTHUKaMH,
MIOCTPOCHNE MHAMBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUH;

MeTanpe/lMeTHble pe3yJibTAaThl OCBOCHHS aJalTHPOBAHHOW 0Opa30BaTENbHOW MPOTPaMMBI OCHOBHOTO
o01ero 00pa3oBaHUsT OTPAXKAIOT:

1) ans royxux, cnabociplamux, MO3AHOOTIOXIINX OOYUYaIOIIMXCs: BlaJlcHUEe HaBBIKAMHU ONpEAETICHUS U
UCIpaBIIeHUs CEMU(PUUECKUX OIINOOK (arpaMMaTH3MOB) B MMCbMEHHOM U YCTHOM peyH;

2) nns oOyyaromMXCsi € PacCTPOMCTBAMM AyTHCTUYECKOTO CIEKTpa: (OPMUpPOBaHHME CIIOCOOHOCTH
IUTAaHUPOBaTh, KOHTPOJUPOBATH U OLEHUBAaTh COOCTBEHHbIE Yy4eOHbIE JAEWCTBUS B COOTBETCTBUU C
IIOCTABJIEHHOW 3alayeil M YCIOBUSMHU €€ pPeaju3aliy IIPU CONPOBOXKIAIOLIEH IMOMOIIM IE€Jarornyeckoro
paboOTHMKAa W OpraHu3yloUle MNOMOIIM ThIOTOPa; (OPMUPOBAHME YMEHHUS OIpeaessaTh Haubosee
3¢ eKTUBHBIE CMOCOOBI TOCTM)KEHUS pe3yabTaTa IpPH COMPOBOXKJIAIOMICH TIOMOIIM IEAarorHyeckoro
paboOTHMKAa M OpraHU3yloIled IOMOIIM ThIOTOPa; (OPMUPOBAHME YMEHMS BBINOJIHATH JIEHCTBUS 110
3aJJaHHOMY aJrOpUTMY WM OOpa3lly INpU CONPOBOXKAAIOUIEH IOMOIIM MEeJarornyeckoro paboOTHUKA U
OpraHM3yIoIIel MOMOIIU ThIOTOpPa; GOPMUPOBAHNE YMEHHS OIICHHBATh pE3YyJbTaT CBOEH JESTENbHOCTH B
COOTBETCTBUH C 3aJaHHBIMHM ATaJOHAMH IpPU OpraHU3YIOLIeH MOMOIIM ThIOTOpa; (HOPMUPOBAHHE YMEHHS
aJICKBaTHO pearupoBaTh B CTAHJIAPTHOM CUTYallMM Ha yCIEX U Heynaudy, KOHCTPYKTHUBHO JECHCTBOBATh J1aKe B
CUTyallUsIX HEyclexa IMpH OPraHu3yIOIIEH MOMOIIM THIOTOpPA; Pa3BUTHE CHOCOOHOCTH CAMOCTOSITEIHHO
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o0paTUThCA K TEAarormuyeckoMy paOOTHHUKY (IeIarory-ricuxojory, COIMaIbHOMY Teaarory) B cliydae
JMYHBIX 3aTPYIHEHUN B PEIICHUH KaKoro-au0o Bompoca; GOpMHUPOBAHUE YMEHHSI aKTUBHOTO MCIIOJIb30BAHUS
3HAKOBO- CUMBOJIMYECKUX CPEICTB JIJIS MIPEACTaBIeHUs HHPOpMauu 00 n3ydaeMbIXx 00BEKTax U MpoIleccax,
Pa3JIMUHBIX CXCM PCIICHUA y‘-Ie6HbIX U HNPAKTHUYCCKUX 3adad IpHUu OpFaHI/I3yIOIJ_Ief/'I oMoy negarora-
NICHXO0JIOTa W THIOTOPA; PA3BUTHUE CIIOCOOHOCTH  CAMOCTOSITENIHO  JIGHCTBOBAaTh B COOTBETCTBHH C
3aJaHHbIMU 3TaJIOHAMHU IIPH IMOUCKE I/IH(bOpMaI_[I/II/I B pa3JIMYHbIX HNCTOYHHKAX, KPUTHUYCCKH OLCHHUBATL H
MHTEPIPETHPOBATH MOTYyYaeMyr0 HH()OPMAIIHIO U3 Pa3IMYHBIX UCTOYHHUKOB.

npeaMeTHbIe, BKIIOYAIONINE OCBOCHHBIC OOYYAIOIIMMHUCSA B XOJA€ HM3Y4YCHHsS y4eOHOro mpeamMera
YMEHUS CHelUPUUECKUe s AaHHOW MPEIMETHON 00IacTH, BBl JEATEILHOCTH MO IOJIYYSHHIO HOBOTO
3HAHUS B paMKaX y4eOHOTO MpeaMeTa, ero NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUCOHBIX, Y4COHO-TIPOCKTHBIX
U COIMAJILHO-TIPOCKTHBIX CHTYalUsX, (OpMUpOBaHHE HAYYHOTO THIIA MBIIIICHUS, HAYYHBIX MPEICTABICHHUH
O KIIKOYCBBIX TCOPHAX, THUIIAX W BHUAAX OTHOHIGHI/II;'I, BJIAICHUC Hay‘lHOfI TepMHHOHOFHeﬁ, KIIFOYE€BBIMHU
MOHATUSIMH, METOZaMHU U IPHEMaMHU.

Wzyuenue npenmeTHoii obnactu "Marematuka" obecrneunBaeT:

- OCO3HaHME 3HAYEHUs MaTEeMaTHKH B IOBCEIHEBHON )KM3HU YEJIOBEKA;
- (hopMupoOBaHKE MPECTABICHUN O COLMANBHBIX, KYIBTYPHBIX M HCTOPHUYECKUX (PaKTOpax CTAHOBIICHUS
MaTeMaTHYeCKOM HayKH;
- (hopMupoBaHKE MPEICTABICHUN O MAaTEMAaTHKE KaK YaCTH OOIIEUEIOBEYEeCKOM KYIbTYphl, yHUBEPCATHLHOM
A3bIKE HAYKH, I03BOJISIOLIEM ONMCHIBATh U U3y4aTh PealbHbIE IPOLECCH U
SIBJICHUS.
B pe3ynbrate u3yuenus npeameTHon obiactu "MaremaTtuka' oOyyaromniyecs pa3BuBaloT:
- JIOTMYECKOE€ U MAaTEMaTU4YECKOE MBILUIEHHUE, TIOJY4YaloT IPEICTaBICHUE O
MaTeMaTHYeCKUX MOJIEISIX; OBJIa/IeBAlOT MAaTEMAaTUYECKUMHU PacCyKIACHUIMHU;
- y4arcs IPUMEHATh MaTeMaTHUeCKUE 3HAHUS [IPU PELIEHUH Pa3IMyYHbIX 33]]a4 U OLIEHHUBATh [IOJIyYE€HHBIE
pe3yJbTaThl;
- OBJIQJIEBAIOT YMEHUSIMH pElIeHUs yUeOHBIX 3aj1ay; pa3BUBAIOT MATEMaTHUYECKYIO0 HHTYHUIINIO; MOTY4Yat0T
IpeJcTaBIeHHe 00 OCHOBHBIX MH(MOPMALMOHHBIX MPOLIECCAX B pEAbHBIX CUTYAIUIX.

Ilpeomemmnoie pezynromamot uzyuenus npeomemuoi oonacmu "Mamemamuka' ompasxcarom:
1) dopmupoBaHue MpeAcTaBIEHUI 0 MaTeMaTUKe KaK O METOJIe TIO3HAHUS JIeHCTBUTENBHOCTH, TO3BOJISIOLIEM
OIHCHIBATh U U3y4aTh peaJIbHbIE MPOLIECCHI U SBJICHUS:
OCO3HaHME POJIM MaTeMaTHKH B pa3BUTHU Poccuu u Mupa;
BO3MO>XHOCTb IPUBECTU PUMEPHI U3 OTEUECTBEHHOW U BCEMUPHON UCTOPUM MaTEMaTHYECKUX OTKPBITHH 1
UX aBTOPOB;
2) pa3BuUTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh
HE00X0AMMYI0 HH(POPMAIIMIO)TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIIU C IPUMEHEHUEM MaTeMaTH4eCKOH
TEPMHUHOJIOTUN U CUMBOJIMKH, IPOBOJUTH KiIaccu(UKaINK, JOTHYECKHEe 000CHOBaHMSI, JOKA3aTeIbCTBA
MaTEMaTHUYECKUX yTBEpKIeHUH. OnepupoBaHue NOHATUAMA: MHOKECTBO, 3JIEMEHT MHOKECTBA, PEILICHUE
CIOXKETHBIX 3a/lad pa3HbIX TUIIOB Ha Bce apu(MeTHuYecKue ACHCTBUS; MPUMEHEHHE crioco0a Moucka
peleHus 3a/1a4d, B KOTOPOM PACCYXJAEHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO MIIM OT TPEeOOBaHUS K
YCIIOBUIO; COCTABJIEHUE TJIaHA PELICHUS 3aa4H, BBIJICJIIEHNE 3TANOB €€ PELIeHHs], UHTEPIpeTaIs
BBIUYHCIIUTENBHBIX PE3YJIbTATOB B 33/1a4€, UCCIIEJOBAaHHUE ITOJYYEHHOTO PELIEHUS 3aaUy; HA X0XKIEHUE
MIPOLIEHTA OT YMCIIa, YUCIIA TI0 MIPOLIEHTY OT HErO ,HaX0XAECHUS TPOLEHTHOrO0 OTHOUIEHHUS IBYX YHCEl,
HAXO0XKJICHUS MPOLIEHTHOTO CHIKEHUS WM MPOLEHTHOTO MOBBIIIEHUS BETMUHUHBI; peIlIeHNe JJOTHYECKUX
3ajauy;
3) pa3BUTHE MPEICTABICHUH O YMCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaIbHbIX J0 JIEHCTBUTEIbHBIX YHCET;
OBJIa/ICHUE HaBBIKAMH YCTHBIX, IMChbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYUCIICHHI; OTIEPUPOBAHUE TIOHITHIMU:
HaTypaJIbHOE YUCIIO, IIEJI0E YHCII0, OOBIKHOBEHHAs APOOb, eCITUYHAs P00k, CMEIIaHHOE YHCIIO,
paloHaIbHOE YHCII0, MPPALIMOHATIFHOE YHCIIO; UCIIOIb30BaHNE CBOMCTBA YHUCE U 3aKOHOB apU(PMETHUECKUX
olepalui ¢ YMcIaMy MPU BBIIOJHEHUH BBIYUCIICHUI; UCIIOIb30BaHKUE PU3HAKOB JIeIMMOCTH Ha 2, 5, 3, 9, 10
IIPY BBITIOJIHEHUH BBIYUCIICHUN U PEIIEHUH 3a]1a4; BBIMIOJIHEHUE OKPYTJIEHUS YHUCEN B COOTBETCTBUHU C
IpaBUJIAMHU; CPaBHEHHE YKCEN ;0I[CHUBAHNE 3HAUCHHS KBAIPATHOTO KOPHS U3 TIOJ0KUTEIBHOTO LIEJI0r0
qucia;
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4) oBnaieHUE CUMBOJIBHBIM SI3bIKOM aJIreOpbl, IPUEMaMH BBIIIOJIHEHUS TOXKIECTBEHHBIX Ipeo0pa3oBaHUii
BBIPQ)XEHUI, peIlICHUs YPaBHEHU; yMEHUS MOJICIHPOBATH PEabHbIC CUTYallMH Ha S3BIKE alnreOphl,
HCCIIEI0BaTh TIOCTPOEHHBIE MOJIENH € MCII0JIb30BAaHUEM alapaTa anreOpbl, MHTEPIPETUPOBATh [10JIyYSHHBIH
pe3yJbTaT :BHIMOJIHEHHE HECIOKHBIX MPE0Opa30BaHUMN JJIsl BBIYMCIICHUS 3HAYCHUI YMCIIOBBIX BBIPAKECHUH,
COJIEpKALIMX CTEIIEHH C HaTypalbHbIM [10Ka3aTeJIeM, BBINIOJIHEHUE HECIIOKHBIX IPeo0pa30BaHUM LEIbIX
BBIPQ)KEHUI; paCKpbIBaTh CKOOKH, IPUBOIUTH MOI00HBIE CllaraeMble, PEIICHNE JINHEHHBIX YPaBHEHUH;

5) oBnajeHre CUCTEMON (DYHKIIMOHAIBHBIX MOHATUN, pa3BUTHE YMEHUS UCIIOJIb30BaTh (DYHKIIMOHAIBHO-
rpaduUecKue MpeICTaBICHUS s pEIICHUs pa3IMYHbIX MATeMAaTHUYECKUX 3a/1a4, JJIsl OMUCAHUS U aHAIHU3a
peanbHBIX 3aBUCUMOCTEH: ONpeieIeHUe OJI0XKEHN TOUKH 110 €€ KOOpJUHATaM, KOOPAMHATHI TOUKH 110 €€
MOJIOKEHHIO HA TIOCKOCTH; HaXOXKACHHUE TI0 TpauKy 3HaUeHUH (QyHKIIH, 00IaCTH ONpeaesICHHs,
MHOY€ECTBA 3HAUYEHUIl;

6) oBJa/IeHNE TEOMETPUYECKUM SI3IKOM; Pa3BUTHE YMEHHS UCIIOIB30BATh €r0 JUIS OMMCAHUS MPEIMETOB
OKpY’KaroIIero MIUpa pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUHN, N300pa3sUTEIbHbIX YMEHUH, HABBIKOB
re€OMETPHUECKUX MTOCTPOCHMIA: OTIEPHUPOBAHNE TOHATHIMHU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi, Ty, JOMaHas,
yr'0Jl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJbHUK, IPIMOYTOJIbHUK U KBaJPaT, OKPYKHOCTb U KPYT,
NPSIMOYTOJIBHBIN MapajuieNnenunes, Kyo, map; n300paxeHne u3ydaeMbIX (GUTyp OT PyKH U ¢ TOMOIIBIO
JMHEWKU U LIUPKYJIs; BBITOJHEHUE U3MEPEHUs JUIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB C IOMOIIBIO HHCTPYMEHTOB
JUT U3MEPEHUH UTHH U YTJIOB;

7) GopMHpOBaHUE CUCTEMATHYECKUX 3HAHUHN O INIOCKUX (UT'Yypax U UX CBOWCTBAX, MPEACTaBICHUN O
MPOCTEUIINX MPOCTPAHCTBEHHBIX TeJNlaX; Pa3BUTHE YMEHHI MOJICIIMPOBAHUS PEATbHBIX CUTYAIMil Ha SI3bIKE
reOMETPHH, UCCIIEI0BaHUS TOCTPOSHHON MOJEIH € HCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHATUH U TEOPEM,
ammapara anreOpbl, peleHHsI TEOMETPUIECKUX U MPAKTUYECKHUX 3a/1a4: ONIepUpOBaHKE Ha 0a30BOM YPOBHE
MOHATUSIMU: PAaBEHCTBO (PUTYp, NapaIeIbHOCTh U NMEPIEHUKYISIPHOCTD MPSAMBIX, YT MEXKAY NPSMBIMH,
NEPIIEHANKYIISP; PEIICHUE 3a/1a4 Ha HAX0XK/ICHUE TeOMETPUIECKUX BEITMUMH(JUTMHA M PACCTOSIHUE, BEJTMUNHA
yria, Iwionaab, 00beM) 1Mo o0pasiam Uil alropuTMam;

8) oByIajieHHE MPOCTEHIIMMH CIIOCOOaMU TIPEICTABIICHUS M aHAJIN3a CTATUCTUYECKUX JTaHHBIX;
(dbopMHpOBaHKE MPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE U O PAa3JIMYHbIX
croco0ax uX U3y4eHHs, O MPOCTEUIITNX BEPOSITHOCTHBIX MOJAETISX;

pa3BUTHE YMEHUI U3BJIEKaTh MH(OPMAIHIO, TPEICTABICHHYIO B Ta0INLAX, HA JUarpaMmax, rpadukax,
OIMCHIBATh M aHAIM3UPOBATh MACCHBBI YACIOBBIX JAaHHBIX C MOMOIIBIO MOAXOSIIINX CTATUCTUIECKUX
XapaKTepUCTHUK, HCIOJIb30BaTh MOHUMaHHE BEPOSATHOCTHBIX CBOMCTB OKpPYXKAIOIIMX SIBICHUH MPU NIPUHATHH
pemeHwii: GopMUpOBaHHUE TIPEICTABICHUS O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CITyJailHOTO
COOBITHSI; pellIeHUe MTPOCTEUIINX KOMOMHATOPHBIX 3a/1a4; ONPEeICHNEe OCHOBHBIX CTATHCTUYECKHUX
XapaKTePUCTHK YUCIOBBIX HAOOPOB; OIEHUBAHNE W BBIYMCICHHE BEPOSTHOCTH COOBITHS B MPOCTEHIINX
cllyyasx;

9) pa3BuTHE YMEHUI NMPUMEHSATH N3yUCHHBIC TOHATHUS, PE3YIbTAaThl, METOIBI JIJISl pEIICHHS 3a/1a9
MPAKTUYECKOT0 XapakTepa U 3a7ay U3 CMEXHbIX AUCHUIUINH C UCTIOIb30BaHUEM ITPU HEOOXOAUMOCTH
CIPAaBOYHBIX MaTEPUAIIOB, KOMIIBIOTEPA, ITOJIb30BAThCS OLIEHKOH W PUKUKOW MPU MPAKTUIECKUAX pacyeTax:
pacro3HaBaHHE BEPHBIX M HEBEPHBIX BBICKA3bIBAaHHI; OLIEHUBAHKUE PE3Y/IbTaTOB BHIUMCICHUH NIPH pELICHUN
MPAaKTUYECKHX 3a/1a4; BHITIOJTHEHNE CPAaBHEHUS YHCEN B PEATbHBIX CUTYAIHUSX; UCIIOIB30BaHIE YHCIOBBIX
BBIPQKEHUI TMpH PELICHUHU MPAKTHUYECKUX 33]a4 ¥ 3a/1a4 U3 APYruX y4yeOHBIX MPEJMETOB; pellieHIe
MPaKTUYECKHX 3aJ1ad C MPUMEHEHUEM MPOCTEUITUX CBOUCTB (DUTYP; BHIIIOJIHEHUE IPOCTENIINX TOCTPOSHUM U
M3MEpEeHUI Ha MECTHOCTH, HEOOXOJMMBIX B PEAbHOM KU3HH;

10) popmupoBanue HHPOPMAIIMOHHOMN U aITOPUTMUYECKON KYIbTYPBhI; (GOPMHUpPOBAHHE MPEACTABICHUS O
KOMIIbIOTEpE KaK YHHUBEPCAILHOM yCTpOiicTBe 00paboTKKM MH(POPMALIUH; pa3BUTHE OCHOBHBIX HABBIKOB U
YMEHUH HCIIOIb30BAHNS KOMIIBIOTEPHBIX YCTPOKCTB;

11) dopmupoBanue npeacrapieHus 00 OCHOBHBIX U3y4aeMbIX MOHATUSAX: HH(POPMAIHS, AITOPUTM, MOJIENb -
U UX CBOMCTBAX;

12) pa3BuTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJUMOT0 s MPO(heCCHOHAIBHON JesITeIbHOCTH B
COBPEMEHHOM OOIIECTBE;

13) ¢dopmupoBanue ymeHuil popmanuszanuu U CTpyKTYpHUpOBaHUS HHPOPMAIIUU, YMEHUS BEIOUPATh CIIOCOO
IIPEJCTAaBICHNS JAHHBIX B COOTBETCTBUHU C ITOCTABICHHOM 3a/1auel -Ta0yIuIbl, CXeMBbl, IpauKy, 1UarpaMMsl,
C UCTIOJIb30BaHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB 00pabOTKH HaHHBIX;0
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14) hbopmupoBaHre HABBIKOB M YMEHHI 0€30MMaCHOTO U 11eJIeCO00pa3HOro MOBEAEHUS MTPU paboTe C
KOMITBIOTEPHBIMU TIporpaMMaMu U B IHTepHETE, yMEHHSI COOII0IaTh HOPMBI

MH(OPMALIMOHHON ITUKH U MIPaBa;

15) nns cnensix ¥ cNabOBUIAIINX 00YUAIONMIUXCSI: BIAJICHUE MPABUIAMH 3alICH MaTeMaTHIeCKUX (OpMYIT U
CHeIUaIbHBIX 3HAKOB PENIbe(pHO-TOUCHHON CHCTEeMbl 0003HaueHui JI.bpaiiis; BiajeHne TaKTUIbHO-
0Cs3aTeNIbHBIM CLI0OCO00M 00CIIEeI0BaHUS

U BOCTIpUSATHUS pelbedHBIX N300pakKeHU MTPEIMETOB, KOHTYPHBIX N300paKEHUI reoMeTpruiecKux Guryp u
T.II. YMEHUE YUTATh peiabeQHbIC TPAdUKH SIEMEHTAPHBIX (PYHKIIMI Ha KOOPAWHATHON IJIOCKOCTH,
MPUMEHSTh CHEIHalIbHbIE IPUCTIOCOOICHUS A peabeHOr0 YepUueHus; BIaJIeHHe OCHOBHBIM
(YHKIIMOHATIOM TPOTPaMMBIHEBH3YaIbLHOTO OCTyNa K HHpopMaruu Ha skpaHe [1K, ymeHune ucnoiap3oBaTh
MepCOHANbHbIE TU(DIOTEXHUYECKHE CPEICTBAa MHPOPMAIMOHHO-KOMMYHUKAIIMOHHOTO JOCTYIa CJIEMbIMU
00yJaromuMucCs;

16) nnst oOydaromMXCsi ¢ HApYIICHUSAMU OIOPHO-ABUTATEIbHOIO anmapara: BjaJieHue ClelHalbHbIMU
KOMITBIOTEPHBIMU CPEACTBAMH MPEACTABICHUS M aHATN3a JAHHBIX U YMEHUE UCTIOIb30BaTh NIEPCOHAILHBIC
CpeICTBa OCTyNa C y4eTOM JBHUTaTEbHbIX,

peYeIBUTATEIILHBIX M CCHCOPHBIX HAPYIICHHIA, YMEHUE HCIIOIH30BaTh IEPCOHATBHBIC CPEJCTBA IOCTYIIA.

TpeﬁoBaHI/m K YPOBHIO INOATOTOBKH BBINIYCKHHUKA:

Buvinycknuk nayuumcsa 6 5-6 knaccax (111 UICTIOJIB30BaHUSI B MTOBCETHEBHON KU3HU U 00CCTICUCHHS
BO3MOXXHOCTH YCHEIIHOTO MPOAOKEeHUs 00pa3oBaHus Ha 6a30BOM YpOBHE)

e Onepuposath Ha 6a30BOM ypoBHe® HOHATHAMU: MHOKECTBO, SJIEMEHT MHOKECTBA, OJMHOKECTBO,
MIPUHAJIC)KHOCTb;

® 33J]aBaTh MHOYKECTBA NIEPEUUCIICHUEM UX JJIEMEHTOB;

® HAaXOJWTh MepeceyeHue, O0beIUHEHNE, TTOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIIUIX.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

® DpACMO3HABATh JOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSAMH: HATypaJIbHOE YHCIIO, LIEJ0€ YUCIO0, OOBIKHOBEHHAS
Ipo0b, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO, PAIIMOHATLHOE YUCIIO;

® HCIOJIb30BaTh CBOMCTBA YKCEI M TPaBUJIA ICMCTBUM C pallMOHAJIbHBIMH YHCIIAMU MIPY BBHIMOJHEHUU
BBIYHCIICHUI;

® CIOJb30BATh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUH BBIYUCICHUN U PEIICHUU
HECJIOKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJICHUE PAllMOHAJIBHBIX YHCET B COOTBETCTBUU C MTPABHIIAMMU;

® CpaBHUBATh PAlMOHAJIBHBIC YHCIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:

® OILICHUBATh PE3YJIbTAThl BBIYMCIECHUN MPU PEIICHUH PAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YMCEIT B PEATIbHBIX CUTYaAllHSIX;

® COCTaBJISITh YUCJIOBBIC BRIPAKCHUS TIPH PEIIEHUN MTPAKTUUECKHUX 3a/1a4 U 3a/1a4 U3 IPYTuX y4eOHBIX
MPEIMETOB.
CraTuCTHKA M TeOpHs BEPOSATHOCTEH

e [lIpencraBnsaTe JaHHBIC B BUE TAOIUII, AHATPAMM,

e yyuTaTh HH(OPMAIUIO, TIPEICTABICHHYIO B BUJIE TAOIUIIBI, TUATPAMMBI.
TekcToBBIC 321241

e Pemmarh HeCJI0XKHBIC CIOKETHBIE 3a7]a4l Pa3HBIX TUIIOB Ha BCe apuMETHIECKHE TEHCTBUS;

® CTPOUTH MOJIENb yCTIOBHS 3a/a4ul (B BUJE TAOJHIIBI, CXEMBI, pUCYHKA), B KOTOPOM JaHbl 3HAUCHUS
JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LEJbIO ITIOMCKA PELIEHU 3a0a4H;

® OCYIIECTBISTH CIOCOO MOMCKA PEIIeHUs 3a/a4d, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WU OT TPEOOBAHMS K YCIOBHUIO;

® COCTAaBJIAITH IUIAH PELICHUS 3a/1a4H;




® BBHUIEIATH 3Tallbl PELICHUS 33/1a4H;

® UHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAThl B 33Jaue, MCCIEAOBATH MOJIYYEHHOE pPELICHHE
3aJjauy;

® 3HaTh pa3InyMe CKOPOCTeil 00beKTa B CTOSUEH BOAE, MPOTUB TEUEHHS U 110 TEUCHUIO PEKHU;

e pelaTh 33Ja4d Ha HAXOXKJEHUE YaCTH YUCIIa U YKCIa 110 €ro YacTH;

e pemiath 3aJauyd pa3HBIX THIOB (Ha pPabOTy, Ha MOKYIKHU, HA JBH)KEHHUE), CBS3BIBAIOLINX TPH
BEJIMYMHBI, BBIIESTH 9TH BEJTMUMHBI U OTHOILECHHS MEX/ly HUMH;

® HAaXOJIUTh MPOLEHT OT YHUCJA, YUCIO IO MPOLEHTY OT HEro, HaXOAWUTh MPOLIEHTHOE OTHOILICHHE
JBYX YHCEJ, HAXOUTh MPOLIEHTHOE CHUYKEHUE WJIM IPOLICHTHOE MOBBIIIEHNE BEIMUNHBI,

® pelIaTh HECIOXKHBIE JIOTUYECKUE 3a1a4l METOAOM PACCYXKICHUIA.
B noBcegHeBHOI :KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

® BBIJIBUIaTh TUIIOTE3bl O BO3MOXHBIX IPEEIbHBIX 3HAUCHUAX MCKOMBIX BEJIMYMH B 3ajaye (Jenarb
MIPUKUJIKY)

Harnsanas reomerpust
I'eomerpuueckue purypsi

e OmnepupoBarh Ha 06a30BOM ypOBHE MOHATHSIMHU: (QUrypa, TOUKA, OTPE3OK, MpsMas, JIyd, JJOMaHas,
yroJl, MHOTOYT'OJIbHUK, TPEYTOJbHUK M YETBIPEXYTOJIBHUK, IPAMOYTOJIbHUK U KBaJpaT, OKPY>KHOCTb U KpPYT,
NpSIMOYTOJIBHBIN Tapajuienienunesn, Kyo, map. M3o0paxkaTs m3ydaembie (UTYpBl OT PYKH M C IOMOIIBIO
JIMHEWKU U LUPKYJIS.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

® periaTh NPAaKTUYECKUE 33/1a4M C IPUMEHEHUEM NPOCTEHIINX CBOWCTB QUTyp.
H3mepenus v BbIYMCICHUSA

® BBHINOJHAT U3MEPEHUE MJIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JUIA
WU3MEPEHUM JIIUH U YIJIOB;

® BBIYUCIIATH IUIOMAAN IPIMOYTOJIbHUKOB.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPEeIMETOB:

® BBLIYUCIIATH PACCTOSHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYaLUsX, IIJIOIAAU IPIMOYTIOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE MOCTPOCHHUS M M3MEPEHHMs Ha MECTHOCTH, HEOOXOJIUMBIE B peabHOM
KU3HMU.
HcrTopus MmaTeMaTUKHU

® OIUCBHIBaTh OTJEIbHBIE BBIAAIOIIUECS PE3YyJIbTaThl, TOJIYYCHHBIE B XOJ€ Pa3BUTUSA MAaTEMAaTUKH KaK
HayKH;

® 3HATh IPUMEPBI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U BCEMUPHOMN
HCTOpPHEM.

Boinycknuk noyuum 603mMo0x3cHOCHb HAYYUMbBCA 6 5-6 Knaccax (014 obecneueHus 603M0HCHOCHU
YCREWHO20 RPOOONIHCCHUA 00PA306AHUA HA 0A3060M U Y2IYONEHHOM YPOGHAX)

JJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

° OHepI/IpOBaTBZ MOHATUSIMUA: MHOKECTBO, XapPaKTEPUCTUKU MHOMXKECTBA, SJIEMEHT MHOXKECTBA,
MyCcTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TTOIMHOYKECTBO, MPUHAIIICKHOCTH,

®  OmpeleNsITh MPUHAIICKHOCTh IEMEHTAa MHOKECTBY, OOBbETUHEHUIO U MEPECEUCHUI0 MHOKECTB;
3a7aBaTb MHOKECTBO C IMIOMOLIBIO IEPEYUCIIEHUS DIIEMEHTOB, CJIIOBECHOIO ONHCAHUS.
B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUU JPYTUX MPeIMETOB:

® pacrno3HaBaTh JOTHUYECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS;

® CTPOUTH IENOYKHA YMO3AKIFOUEHUN Ha OCHOBE MCIOJIb30BaHUS MPABUII JIOTUKH.
Yucaa

e  OmnepupoBarTh NOHATUSMU: HATypaJlbHOE YMCIIO, MHOXKECTBO HATypaJbHBIX YHCEIl, 1IeJI0€ YHUCIIO,
MHOECTBO IICJIBIX YHCeN, OOBIKHOBEHHAs ApOOb, NECATHYHAS IpO0b, CMEIIAHHOE YHCIIO, PAIMOHAIBHOE
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YUCJIO, MHOXECTBO paIMOHAIBHBIX YHCEN, TEeOMETPHYECKass WHTEPIIPETaIlus HATYPAIbHBIX, IIEJIBIX,
palMOHATBHBIX;

®  [OHUMATh M OOBSCHATH CMBICI MO3UIIMOHHOW 3aMMCH HATYPAJTBLHOTO YUCIIA;

®  BBINOJIHATH BBIYHUCICHHUS, B TOM YUCJIE C UCIOJIb30BAHUEM NMPUEMOB PALIMOHATBHBIX BBIUUCICHUH,
000CHOBBIBAThH AJITOPUTMbI BBITTOJTHCHUS ICHCTBUH;

®  HCMOJIb30BaTh MPU3HAKHU IEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymMmMbI U IPOU3BEACHUS YUCET
TP BBITIOJIHEHUY BBIYMCIICHUH U PEIICHUH 3a1a4, 000CHOBBIBATh NMPU3HAKHU JCIIMMOCTH;

®  BBHINOJHATH OKPYTJIEHHE PAIHOHAIBHBIX YHCET C 3aJaHHON TOYHOCTHIO;

®  YIOPSJA0YMBATH YMCIIA, 3aMIMCAHHBIC B BUJIC OOBIKHOBECHHBIX U JACCATHYHBIX JIPOOCH;

e HaxoauTh HOJl m HOK uucen u ucnonap30BaTh UX MPU PEUICHUU 33]1a4;.

e  OmepuUpOBaTh MOHATHEM MOIYINb YHUCIIA, TEOMETPUYECKAs HHTEPIIPETAIIUS MOTYJISI YACTIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUH JAPYTUX NPeIMETOB:

® MPUMEHATh MpaBWIa NPUOTMKCHHBIX BBIYUCICHUN TIPH PEHICHUH TNPAKTHYSCKUX 331a4 |
pelIeHnH 3aa4 JPYTux y4eOHbIX MPEeIMETOB;

®  BBINOJIHATH CPAaBHEHHUE DPE3YyJbTATOB BBIUMCICHHUM IMPH PEIIEHUU MPAKTUYECKUX 3a/lad, B TOM
YHUCIIe MPUOIMKCHHBIX BBIUMCICHU;

®  COCTaBJIATH YHMCJIOBBIE BHIPQKCHUS M OLICHUBATh WX 3HAUCHHUS IPH PEIICHUH MPAKTHYCCKUX 3a]1a4
Y 337249 U3 JPYTUX y4eOHBIX MPEIMETOB.
YpaBHeHNSI 1 HEPABEHCTBA

e OmepupoBaTh MOHATHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YpPaBHEHUS,
pelieHue ypaBHEHH s, YUCIIOBOE HEPABEHCTRBO.
CrarucTUKa U TeOpUsi BEPOSITHOCTEM

e OmepupoBaTh MOHATHUSIMHU: CTOJIOYATHIE M KPYrOBbIE OUArpaMMbl, TaOMUIBI JAHHBIX, CpPEAHEE
apu(pMeTHIECKOE,

®  W3BJICKaTh, HH()OPMAIIHIO, TPEICTABICHHYIO B TA0JINIIAX, HA JHArPAMMAX;

®  COCTaBJISITH TaOJHUIIbI, CTPOUTH AHMArpaMMbl HA OCHOBE JAHHBIX.
B noBceHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMeTOB:

®  U3BJEKaTh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATh HHPOPMAIIHIO, MPEACTABICHHYIO B TaOIUIIAX
Y Ha JuarpaMMax, OTPa)karolyr0 CBOMCTBA U XapaKTEPUCTUKU PEAHbHBIX MPOIECCOB U SIBICHUH.
TekcroBbIe 3a1a49H

e  PemaTh OpoOCThIE U CIIOKHBIC 33/1a4M Pa3HbIX TUIIOB, A TAKXKE 3a/1a4¥ MOBBIIIEHHOW TPYIHOCTH;

®  WCINOJIb30BaTh pa3HbIe KPATKHE 3alMCH KaK MO TEKCTOB CJIOXKHBIX 3aJad JUIsl TTOCTPOCHUS
MMOMCKOBOM CXEMBbI U PEIICHUS 3a/1a4;

e 3HATh U NPUMEHATH 00a crmocoba mowcka pemieHus 3anad (0T TpeOOBaHUS K YCIOBHUIO U OT
yCIIOBUS K TpeOOBaHUIO);

®  MOJENUPOBATh PACCYXKACHUS MIPH MOUCKE PEUICHUS 3a/1a4 C TOMOIIIBIO rpad-CXeMBbI;

e  BBIICIATH JTAIIbI PEIICHUS 3a/1a4U U COJIepKaHUE KaX0To ITara;

®  UHTEPHPETUPOBATH BBIYUCIUTEIBHBIC PE3YJIbTATHI B 33/1aue, UCCIEA0BATh MOJYICHHOE pelieHUe
3aJa4u;

®  aHaNM3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aHMMHOTO PACMOJOXKEHUS JABYX OOBEKTOB H
M3MEHEHHE MX XapaKTEePHUCTUK MPH COBMECTHOM JBIKEHUHU (CKOPOCTh, BPEMs, PACCTOSHHE) MPHU PEIICHUH
3a/1a4y Ha ABUKEHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAMPABIICHUSX;

®  JWCCIIeOBaTh BCEBO3MOXKHBIE CHTYAllMd TIPU PEIICHWH 3a/Jad  Ha JBW)KEHHE TI0 pekKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbBIE 33aUU «HA YACTHY,

e pemarh U OOOCHOBBIBATH CBOE peIIeHHE 3adad (BBIACIATH MATEMAaTUYECKYyH0 OCHOBY) Ha
HaxO0’KJICHWE YaCTH YMCIIa ¥ YHCIIA TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICHIA Ipo0u;

®  0CO3HaBaTh U OOBSCHATH WACHTUYHOCTD 33/1a4 Pa3HBIX THIIOB, CBSI3BIBAIOIINX TPU BEITWYUHBI (Ha
paboTy, Ha MOKYIKH, HA JBUKEHHE); BBIACIATH 3TU BEIUYHHBI U OTHOUICHHS MEXIYy HUMH, IPUMEHSITh UX
P PEIICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 3a/1aUl YKAa3aHHBIX THIIOB.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:
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e  BBIICJATH IPU PELICHUH 33/1a4 XapaKTEPUCTHKU pacCMaTpUBAaEeMON B 33/1a4€ CUTYaAIlUH, OTIUYHBIC
OT pealbHBIX (T€, OT KOTOpPBIX a0CTParupoBaIMCh), KOHCTPYMPOBATH HOBBIE CUTYallMM C Y4ETOM 3THX
XapaKTePUCTHK, B YACTHOCTH, MIPH PELICHUH 3a7a4 Ha KOHIIEHTPAIIUH, YYUTHIBATh IIJIOTHOCTH BEIIECTBA;

e pemath U KOHCTPYMPOBATh 3a/ladyll HA OCHOBE PaCCMOTPEHUS PEAIbHBIX CUTYyallUi, B KOTOPBIX HE
TpeOyeTcsi TOUHBIA BEIYMCIUTENIbHBIA PE3YJIbTAaT;

e  pelIaTh 33Ja4u HA JBMXKEHUE 10 PpEKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.
Harasanasi reomerpus
I'eomeTpuueckue Gpurypsi

e l3BnekaTb, MHTEPIPETUPOBATh M MPEOOPA30BBIBATH WH(POPMAIIUIO O TEOMETPHUECKUX (PHUTypax,
IIPEJCTAaBICHHYIO Ha YepTexkKax;

e  u300pakaTh U3ydaeMble GUIYpPhl OT PYKU U C HIOMOILBIO KOMIIbIOTEPHBIX HHCTPYMEHTOB.
H3mepenusi M BbIYUCIEHHUA

®  BBHINOJHATH U3MEPEHHE [UIMH, PACCTOSHHUM, BEIMYUH YTJIOB, C TOMOIIbI0 HMHCTPYMEHTOB MJIS
W3MEPEHUH JUIMH U YTJIOB;

® BBUMCIATH  IUIOL[AJM  TNPSMOYTOJBHUKOB,  KBaJpaToB, 00bEMBI  IPSIMOYTOJIBHBIX
napajuiesienune108, Kyoos.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYIUX PeIMeTOB:

®  BBIUMCIIATH PACCTOSHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYyalUsX, IUIOIIAIAM YYacTKOB
IPSIMOYTOJIbHON (hOpMBI, 00bEMBI KOMHAT;

®  BBINOJHATH MPOCTEHININE TOCTPOSHUS HA MECTHOCTH, HEOOXOJMMBIE B PEaTbHOM JKU3HHU;

®  OLIEHUBATh Pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
Hcropusi MaTeMaTUKHU

o XapakTepu30BaTh BKJIAJ BBIAAIOIIUXCS MATEMaTHKOB B DPa3BUTHE MAaTEMaTHKH W HWHBIX
Hay4HbIX oOnacTeil.

2. Conep:xaHue y4eOHOT0 peaMeTa, Kypca

5— 6 KkJ1acchl

Hatypajabhble yncia u nyJsb (P - 1)

HarypanbHblii psii 4Hces U ero CBoicTBa

HarypanbHoe 4nci0, MHOXKECTBO HATYpajbHBIX YHCENl U €ro CBOMCTBA, M300pakeHUE HATypalbHbIX
YyCcel TOYKaMH Ha YUCJIOBOM npsMoi. Mcronb30BaHHE CBOMCTB HATYpPaJbHBIX YUCE IPU PEIICHUU 3a/1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCe

Paznuune mexny uudpoit m uucnom. [lozunmonHas 3amuch HATYpaJlbHOTO 4YHUCIHA, TOMECTHOE
3Ha4eHue HMUQPBI, pa3psiibl U KIACChl, COOTHOLIEHUE MEXKIY JABYMs COCEIHUMH Pa3psIHBIMH €IMHHULIAMH,
YTEHHE U 3allUCh HATYPAJIbHBIX YHCET.

OxpyrieHue HaTYpaJbHBIX YHCE

Heobxonumocts okpyrienusd. [IpaBuiio okpyrieHust HaTypalbHbIX YUCEIl.

CpaBHeHHe HATYpPaJILHBIX YHCeJI, CPaBHeHHEe ¢ yucaoMm 0

[lonsiTHE O CpaBHEHMM 4YHCEN, CPAaBHCHHME HATYPAIbHBIX YHCEN JpPyr € JAPYIOM M C HYJIEM,
MaTeMaTHyYecKas 3aliCh CPaBHEHUH, CIOCOOBI CPaBHEHUS YUCETT.

JleCTBHS ¢ HATYPAJBHBIMH YHUCJIAMH

CrnoxeHue M BBIYMTAHUE, KOMIIOHEHTBI CJIOXKEHMSI U BBIUUTAHUS, CBSI3b MEXKIY HUMH, HAXOXKICHHUE
CYMMBI U Pa3HOCTH, U3BMEHEHHE CYMMBI U Pa3HOCTHU MIPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BEIUUTAHUS.

YMHOXEHHE U JAENIEHUE, KOMIIOHEHTHl YMHOXEHMS M JI€JIECHMSI, CBSI3b MEXIYy HUMH, YMHOKEHUE U
CIIO)KEHHE B CTOJIOMK, JEJIEHHE YTrOJKOM, IMpOBEpKa pe3ylbTara ¢ IOMOIIbI0 NPUKHIKH U OOpaTHOro
JNEUCTBUA.

IlepeMecTUTENBHBIA U COYETATEIbHBIA 3aKOHBI CJI0KEHUS U YMHOXKEHHS, paCIPEACIIUTENbHbBIN 3aKOH
YMHOKEHUSI OTHOCUTEIIBHO CIIOKEHHsI, 000CHOBAHKE aJITOPUTMOB BBIMIOJTHEHUS apU(PMETUIECKUX JIeHCTBUH.

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM

3anuch yuciia B BUJIE CYMMBI pa3psaHbIX CJIaraéMbIX, TOPSAI0K BBIIOJIHEHUS JEICTBUI B BBIPAXKEHHUSX,
COJIep KallMX CTEIECHb, BBIYMCICHUE 3HAUEHUI BBIPAKEHUM, COIEPKAIIMX CTEIICHb.
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YucaoBble BbIPpaKeHU S

UucnoBoe BbIpaKEHUE U €r0 3HAYEHUE, ITOPSIOK BBIIIOIHEHUS IEHCTBUM.

JleseHue ¢ ocTaTKOM

JleneHne c OCTaTKOM Ha MHOYKECTBE HATypaJbHBIX YHCEN, CBOMCTBA [EJIEHHUS C OCTAaTKOM.
ITpakTyeckue 3aauu Ha AEJIEHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH JJIMMOCTH

CBOWCTBO IETUMOCTH CyMMBI (pa3HoCTH) Ha uucio. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. IIpu3znaku
nenumoctu Ha 4, 6, 8, 11. Jloka3arenbCTBO MPU3HAKOB JAETUMOCTH. PellleHre MpakTHYeCKUX 3aiad C
IPUMEHEHUEM IPU3HAKOB JIEJIMMOCTH.

Pa3no:xeHnune yncia Ha NPOCTbIe MHOKUTEIH

ITpocTthle u cocTaBHbIE YUCIa, pemeTo IparocheHa.

Paznoxxenne HaTypanbHOIO YKMClla HA MHOKUTENH, Pa3IoKEHUE Ha MPOCThie MHOKUTENU. KonruecTBo
JeUTeNeH yrcia, alfOPUTM Pa3JIoKEHHs Yiciia Ha IPOCThIe MHOXKHUTEIHN, OCHOBHAs TeOpeMa apu(MEeTHKH.

AuredpanyecKkue BbIpasKeHUs1

Hcnonb3oBanue OyKB Uit 0003HAYEHUs YKMCEN, BBIYUCICHNE 3HAaUCHUs alreOpanyecKoro BbIPAXKEHMUS,
NpUMEHEHHE  anreOpanvecKux  BBIPQKEHWH JUIs  3alUCH  CBOWCTB  apH(PMETHUYECKHUX  JCHCTBUH,
npeoOpa3oBaHue anredpandyecKux BbIPaKEHUH.

JleJMTe/ 1M M KpaTHbIE

Jlenutens u ero cBOWCTBa, OOIIMK JenuTeNb JABYX M Oosiee yuces, HauOOJIbLINKA OOIUI JeNuTeNb,
B3alMHO IPOCTbIE YMCIIA, HAXOXKJeHue HamOosbiiero oduiero nenurens. KpatHoe u ero cpoiictsa, obiiee
KpaTHOe JIByX U OoJjiee uucell, HauMeHblIee o0liee KpaTHOe, CIIOCO0bl HaXO0X/I€HUs] HAaMMEHbIIEro oOIIero
KpaTHOTO.

Hpoou (P - 2)

OO0bIKHOBEHHbIE IPOOH

Honst, wactb, apobHOe umcio, apodb. J[poOHoe umcino Kak pesynapTar jaeneHus. [IpaBuibHbIE U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPoOb (CMENIaHHOE YHCIIO).

3anuch HaTypaJbHOTO YKcia B BUJIE JpoOU C 3aJJaHHBIM 3HaAMEHATeJIeM, MpeoOpa3oBaHUe CMEIIaHHON
ApoOu B HETIPaBUIIbHYIO APOOb U HA0OOPOT.

[TpuBenenue apodeit k 00meMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxeHue ¥ BblYUTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHUE U JefieHne OOBIKHOBEHHBIX Jpo0ei.

ApudmeTrnueckue JeMCTBUS CO CMEIIaHHBIMU JIPOOsMHU.

Apudmerndeckne 1eHCTBHS ¢ APOOHBIMHU YUCITAMH.

CrniocoObl panioHaIn3ayy BEIYUCIEHUN U UX IPUMEHEHUE NP BbIMOIHEHUN JEHCTBUM.

JecsaTH4HBIE IPOOH

[enast u qpoOHas yactu aecsaTudHou npodu. [IpeodbpazoBanue AECATUUHBIX APOOEH B OOBIKHOBEHHBIC.
CpaBHeHue necaTHUHbIX apobeil. CioxkeHue M BbIYMTAHUE AECATHYHBIX ApoOeit. OKpyrieHue NecITUYHBIX
npobeil. YMHOXEHHEe W JeJeHue JAecsITUUHBIX apoOei. [IpeoOpasoBaHue OOBIKHOBEHHBIX JpoOeil B
necatuuHble apoou.KoHeuHnble 1 6ecCKOHEUHbIE IeCATUYHBIE IPOOH.

OTHoOIEeHHne ABYX YHCeJI

Macmtab Ha mmane u kapre.llpomopuumu. CsoiicTBa mpomopuuii, MpUMEHEHHE MNPONOpPUUNA |
OTHOILIEHUH IIPU PELICHUH 3a]1a4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudmernyeckoe AByX uncel. M3o00pakeHne cpeaHero apupMeTHIECKOTO ABYX YHCEN Ha
YHUCIOBOM MpsMoil. Pemienne nmpakTudyeckux 3ajad ¢ NpUMEHEHHEM cpenHero apudmernyeckoro. Cpennee
apu(mMeTnyecKoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[TonsitTue mnpoueHta. BplunciaeHwe NpPOIEHTOB OT YWCIa M YKCIa 10 H3BECTHOMY IPOILICHTY,
BBIPQKEHUE OTHOILLIEHUS B MPOLIEHTaX. PellieHne HeCI0KHBIX IPAKTUUECKUX 3a4a4 C POLIEHTaMHU.

JuarpamMmsl

CronbuaTble M KpyroBble auarpaMMmbl. V3BrneueHue uHpoOpMauuu u3 auarpamm. M3oOpaxenue
Jyarpamm 1o YKUCIOBBIM JaHHBIM.

PanuonanbHbie ynciaa (P — 3)
IMoaoxuTeabHBIE H oTpMIaTe/JIbHbIC YUC/IA
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N3o00pakeHne uymcesn Ha 4YUCIOBOM (KoopawHATHOW) mpsiMod. CpaBHEHHME uucen. Monaynb 4HCIa,
reoMeTpUYecKass MHTepHnpeTanuss Monayias uucia. JleMcTBUS C IIOJOKUTENbHBIMU M OTPULATEIbHBIMU
yuciamMu. MHOXKECTBO LENbIX YHUCEIL.

ITonsiTue 0 panMoHaabHOM uMcie. [lepBUUHOE IPEICTaBIEHUE O MHOXKECTBE PALIMOHAIBHBIX YUCEI.
JleficTBUA ¢ palluOHAIBHBIMU YUCIIAMH.

Pemenne TekcToBbIX 33124 (P - 4)

Eaunuubl n3MepeHuii: [UIMHBL, UI0IIA 1, 00bEMa, MacChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXTY
€AMHULAMU HW3MEPEHMS] KaXJOW BEJIMYMHBI. 3aBHCHUMOCTH MEXJy BEIMYMHAMHU: CKOpPOCTb, BpeEMH,
paccTosiHUe; TPOU3BOUTEIBHOCTD, BpeMs, paboTa; 1ieHa, KOJIUYECTBO, CTOUMOCTb.

3anauu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenne TekcToBBIX 3amad apudmernyeckuM crocodom. Mcmonap3oBaHue TabIUIl, CXeM, YePTEKEH,
JOPYTUX CPEACTB IIPEACTABICHUS JAHHBIX IIPU PELICHUU 33]1a4U.

3agauu Ha IBM:KeHHe, pa0oTy M MOKYIIKH

Pemienne HecloXHBIX 3a7ad Ha JBUKEHUE B IIPOTHUBOIIOJOKHBIX HANpPABJICHUSAX, B OJHOM
HaIpaBJICHUH, IBUKEHHUE 10 pEKE N0 TEYEHUIO U IIPOTUB TeueHus. PelieHue 3agay Ha COBMECTHYIO paboTy.
[Ipumenenue apobeii mpu pelieHny 3a1ad.

3agauu Ha YaCTH, 101, IPOLEHTHI

Pemenne 3aa4 Ha HaXOXKJAEHUE YAaCTU YMCIIA M YUCIA 110 €ro yacTu. Pemenue 3a1a4 Ha MPOLEHTHI U
noisn. [IppuMeHeHne nponopuui Ipyu peleHuy 3a1ay.

Jlornueckue 3agaun

Pemenne Heca0KHBIX JIOTHUECKUX 3a/1a4. Pelienue 1ornyeckux 3a1a4 ¢ nomMouipio rpados, TaOIHII.

OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a7a4: apudMeTHUECKH, Tepedop BapHaHTOB.

Harasinnas reometpus (P - 5)

@urypsl B okpyxatomiem mupe. Harnsanele npeiacrtaBieHus o (urypax Ha INIOCKOCTH: Ipsimas,
OTpPE30K, JIy4, YroJjl, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. UeTbIpeXyrojbHUK, IPSIMOYTOJbHUK,
KBagpar. TpeyrosbHUK, BUABI TPEYroibHHUKOB. [IpaBuibHBIE MHOTOYTOJNIBHUKH. M300pakeHHe OCHOBHBIX
reomeTpuueckux ¢Guryp. B3auMHoe pacronokeHHe IBYX TPSAMBIX, JBYX OKpPY)KHOCTEH, MNpsIMOH U
OKpyXHOCTH. J[inHa oTpe3ka, jdomaHoW. EauHunbl u3mepenus iuHbl. [locTpoeHne oTpe3ka 3agaHHOU
uiHbL. Bunel yrios. ['pagycHas Mepa yria. MIsmepenne u mocTpoeHue yriioB ¢ IOMOIIBIO TPaHCIIOPTHPA.

[Tepumerp mMHOroyrosnbHuka. [lonsTie muomaau GUrypsl; eTuHUIBl n3MepeHus miomanu. [lnomansb
OpsMOYTOJIbHUKA, KBajpaTa. [lpubmmkeHHoe wu3MepeHue Iulomaau Guryp Ha Kierdaroil Oymare.
PaBHoBenukue purypsr.

Harnsinaele mnpenctaBieHUss O TPOCTPAHCTBEHHBIX (Urypax: KyO, MNapajuleienumesn, Ipu3Ma,
nupammia, map, chepa, Konyc, nuiauHap. M3o0OpaxkeHue npocTtpaHcTBeHHbIX ¢uryp. Ilpumepsl ceueHuil.
MHuororpanauku. IlpaBunbHple MHOrOrpaHHuku. lIpuMepsl pa3BepTOK MHOIOIPDaHHUKOB, IWIMHIpA H
KOHYca.

[TonsiTe o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBHOTO NapajljieNenunesa, Kyoa.

[TonsstTue o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas W 3epkaibHas cummeTrpuu. M3o0paxeHue
CUMMETPUYHBIX (QUryp.

Pemenue nmpakTuyeckux 3ajad ¢ IPUMEHEHHUEM IPOCTENIINX CBOUCTB (UTYD.

Ucropusi matemaTuku (P - 6)

[TosiBnenune unudp, 6ykB, uepornudoB B mporecce cuéra M pacupeeneHuss IpoayKToB Ha J[peBHeM
bmmxnem Boctoke. CBsa3b ¢ Heonutuueckoi peBOITIOLMEN.

Poxnenne mectuaecsTepuuHON CUCTEMBI cuncieHus. [losBinenne necsaTHUHON 3aucy 4uced.

Poxnenue u passutrue apudmeruku HatypanbHbix yucen. HOK, HOJI, mpoctsie umcna. Pemiero
OparocdeHa.

[TosiBnenne Hynsl W OTPUIIATENIBHBIX 4YHCENl B MaTemaTuke apeBHOCTH. Ponbs Iuodanta. Ilouemy

(-1)(-1)=+12
Hpobu B Basunone, Erunrte, Pume. OtkpbiTHEe necaTUUHbIX JpoOeil. CTapuHHBIE CHCTEMBI MeEp.
JlecsaTuunble ApoOu U MeTpudeckas cucrema mep. JI. MarHumkuii.
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3.TemaTuyeckoe IUIAHUPOBaAHHE, B TOM 4YHCJIe ¢ y4eToM padoyeii mporpaMMbl BOCHHUTAHHMS C
yKa3aHueM KOJMYeCTBA 4YaCOB, OTBOJAMMBbIX HA OCBOEHHE KAKIO0H TeMbl
MaremaTuka -5 kiaace (5 4. B Hezenmo, Bcero 170 4.)

Vueonuk: C.M.Huxonsckuii, M.K.ITloranos, H.H.Pemernukos, A.B.IlleBknH, MaTtemaTuka 5 —
M.IIpocsemenne 2016

MaremaTuka -6 kiaacc (5 4. B Hezento, Bcero 170 4.)
Vueonuk: C.M.Huxonsckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IlleBknH, Matemaruka 5 —
M.IIpoceemenue 2016

Tabauuma Ne 1.1«TemaTudeckoe mianupoBanue 5 - 6 kmace»

No Coneprxanue Kypca 5 Kiace 6 Kiacc
Kon-Bo | Kon-Bo | Kox-Bo | Kous-Bo
4acoB K/P 4acoB K/P
P -1 | HarypanbHble uyncia M HOJIb 53 4
P-2 | Ipobu 51 3 55 3
P -3 | ParmonanbpHBIC YHca 5 82 5
P-4 Pemienue TekcTOBBIX 3a1a4 26 6
P -5 | Harnsnas reomerpus 25 2 8
P -6 | Mcropus MareMaTuku 7
[ToBTOpeHue 10 1 12 1
Hroro 170 9+1 170 8+1
Taoauna Ne 1.2«TemaTrka KOHTPOJIBHBIX paboT — 5 Ki1ace»
Knac | Ne | Tema KOHTpOJIbHOM pabOTHI OneHouHsble
c MaTepuabl
K
/p
5 CraptoBas JunakTuueckue
1 | «CnoxeHue, BRIYATAHNE U YMHOKCHHUE HATYPAJIbHBIX YHCEID» | MaTEepHasbld KiIace,
2 | «Bo3BeneHue B CTENEHD U JICTICHUE HATYPaIbHBIX YHUCE» M.K.Iloramnos,
3 | «HauanpHbIe reOMETpHYECKUE CBECHHS» A.B.IlleBkun;
4 | «Ilnomanu v 00BeMbL. 3a1a4ur Ha JIBHKECHUE Mocksa.IIpocBerieH
5 | «IIpuznaku genumoctu. HOK. HOJ » ne-2015
6 | «CnoxxeHue ¥ BBIYUTAHHE APOOCH)»
7 | « YMHOXEHHE U JelieHue aApooei»
8 | «/[leiicTBHA CO CMEIIAaHHBIMUAPOOSIMII»
9 | « UToroBas»

Ta6auma Ne 1.3 «Temarnka KOHTPOJIBHBIX paboOT — 6 Kacc»

Knac | Ne | Tema KOHTpOJIBHOM pabOTHI OueHouHbIe
c MaTepHuabl
K
/p
6 1 | «OTHOUIEHUSs, TPOMOPLIMH, POIIEHTHD Jnnaktuyeckue
2 | «CnoxxeHue ¥ BBIYUTAHHE LENbIX YHCEI» Marepuaibld Kiacc,
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«YMHOXEHHE U JCJIICHHUEC IECJIBbIX YHUCCID)

«Bce neicTBus ¢ Ipo0sSMU »

«YpaBHEHHUEN»

«CJ'IO}KGHI/IC, BBIYUTAaHHUC U YMHOXCHUE NECATHUYHBIX I[pO6€I>1))

«JIEJICHHE JeCSITHUHBIX Apober. CI0KHBIC TPOLIEHTHD)

«JleCTBUTEIbLHBIC YHCIIA»

OO (N[O |01~ W

«roroBasy»

M.K.Ilorarmos,
A.B.llleBKuH;

Mockaa.lIpocsemien
ne-2015
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