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1. Ilnanupyemblie pe3yJibTAThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

«MaremaTuka»

HN3yuyenue mnpeamerHoii obOaactu '"'Marematuka u uHpopmaTuka' J0JKHO
olecreynThb:

OCO3HaHME 3HAUYEHUS MaTEMAaTUKU U MH(POPMATHKH B TOBCETHEBHOM JKU3HU YEIOBEKA;

(dbopMHUpOBaHKE MPECTABICHUH O COIMATIBHBIX, KYIBTYPHBIX U HCTOPHUECKUX (PaKTOpax
CTAHOBJIEHUS] MaTEMaTUYECKON HAYKHU;

MOHUMaHKE POJIM UHPOPMALMOHHBIX IPOLIECCOB B COBPEMEHHOM MUPE;

(dbopMHUpoBaHUE MPECTABICHUN O MaTeMaTUKe KaK 4acTH 00ILe4eI0BEYeCKON KyIbTYpBHI,
YHHMBEPCAJIbHOM SI3bIKE€ HAYKH, MO3BOJISIOLIEM OMNMCHIBATh M M3Yy4aThb peajbHbIE MPOLECCH U
SIBJICHUS.

B pesymbraTte wu3ydeHuss mnpeameTrHod obOmactum "Marematnka W uH(pOpMaTHKA"
oOyyaroliuecsi pa3BUBAIOT  JIOTMYECKOE M MAaTEeMaTHYeCKOE€  MBIIUICHUE, I0JIy4aroT
IPEJICTAaBICHUE O MATEMAaTUYECKIX MOJIENSAX; OBJIA/IEBAlOT MaTEMAaTUUYECKUMHU PACCYXKACHUIMU;

yyaTcs TPUMEHSTh MaTeMaTHMYeCKHe 3HAHWS NpU pEIIeHUH pPa3JIUYHBbIX 3a1ad |
OLICHMBATh IIOJYyYCHHBIE pE3YJIbTAThl, OBJIAJIEBAIOT YMEHHUSMHU pEIIeHUs Y4eOHBIX 3a/ay;
pa3sBUBAIOT MaTeMaTMYECKYI0 HHTYUIUIO; IMOJYy4aroT MpeACTaBlIeHHE 00 OCHOBHBIX
MH(OPMaLIMOHHBIX MTPOLIECCaX B PEAIbHBIX CUTYalIHSIX.

IIpeameTHble pe3yabTaThl HM3y4YeHHs MpeAMeTHON o0jactu '"'MaremaTuka u
nHpopMaTHKA'" 10JKHBI OTPAKATD:

Maremaruka. Aareopa. I'eomerpusi. Unpopmaruka:

1) dopMupoBaHue TpeACTaBIEHUH O MaTeMaTHMKe Kak O METOJe I103HaHus
JENCTBUTENBHOCTH, IIO3BOJISAIOIIEM ONUCHIBATh U U3y4aTh PEAJIbHBIE POLIECCH] U SIBICHUS:

OCO3HaHHE POJIM MaTeMaTHKHU B pa3BuTHH Poccun u mMupa;

BO3MOXXHOCTb IIPUBECTH IIPUMEPHI M3 OTEUECTBEHHOW M BCEMHUPHOM MCTOpUHU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHMH paboTaTh ¢ y4eOHbIM MAaTeMaTHMYECKHMM TEKCTOM (aHAJIM3UpPOBAaTh,
U3BJIEKATh HEOOXOIMMYyI0 HWH(POpPMAIUIO), TOYHO M TPAaMOTHO BBIpaXkaTb CBOUM MBICIU C
OPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CUMBOJMKH, MPOBOJUTH KIACCHU(PHUKAIHMH,
JIOTHYECKHe 000CHOBAaHMSI, TOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEP)KICHUH:

ONEpUPOBAHUE TMOHATHSMH: MHOXXECTBO, DJIEMEHT MHOXXECTBA, IOAMHOXECTBO,
MIPUHAJJIEKHOCTh, HAXOXJEHUE TepecedyeHus, OObeAMHEHHS IOJMHOXKECTBa B MPOCTEHIINX
CUTYalMAX;

pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCe apuMeTHUECKUe AeHCTBUS,

IPUMEHEHHE CIIoco0a MOUCKa PeUIeHUs 3a/1a4M, B KOTOPOM PACCYKICHHUE CTPOUTCS OT
yCIIOBUS K TPeOOBaHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

COCTaBJICHHME IUIaHA PEIICHUS 3aJauM, BBIIEICHUE 3TANOB €€ PEIICHUs, UHTEPIpETaus]
BBIUMCIUTENbHBIX PE3Y/IbTATOB B 33J]a4€, MCCIIEIOBAHHE MTOJIYUEHHOTO PELIeHUs 3a/1a4H;

HaxOXJCHHWE TMPOIEHTa OT YHWCJIa, 4YHUCIa [0 IMPOLEHTY OT HEro, HaXOXACHUS
MIPOLIEHTHOTO OTHOILIEHUE JIBYX YMCEJ, HAXOKJEHHUS MPOLIEHTHOTO CHIKEHUS WK MPOLIEHTHOTO
MOBBIIIEHUS BEJTMUNHBL;



pelIeHne JIOTMUECKUX 3a/1a4;

3) pa3BuTHE MpPEICTABICHUM O YHMCIE M YHUCIOBBIX CHCTEMAax OT HATypalbHBIX [0
JEHCTBUTENBHBIX YHCEJ; OBJIAJICHUE HaBbIKAMM YCTHBIX, MHCbMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIUNCIICHUMN:

ONIEPUPOBAHUE TOHATHSAMU: HATYPaJIbHOE UYHUCIIO, LIEJI0€ YUCIIO0, OOBIKHOBEHHAs! APOOB,
JecATUYHas ApoOb, CMEIIaHHOE YUCII0, pallMOHAJIbLHOE YUCII0, HPPALIMOHAIBHOE YHCIIO;

WCIOJIb30BAHUE CBOIMCTBA YMCENl M 3aKOHOB apH(PMETHUECKUX ONEpanuil ¢ YUCIaMu IpU
BBITNIOJTHEHUH BBIYMCIICHU;

WCII0JIb30BaHUE MPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BINOTHEHUU BBIYUCICHUN 1
pEILIECHNN 3a]a4;

BBITIIOJIHEHUE OKPYTJIEHUS YUCEl B COOTBETCTBUU C ITPaBUIIAMU;

CPaBHEHHUE YHCET;

OLICHUBAHME 3HAYCHHUS KBAJAPATHOIO KOPHS U3 ITOJIOKUTEIBHOTO LIEJIOr0 YUCIIA;

4) oBiazieHue CUMBOJIBHBIM SI3bIKOM aJreOphl, IpUEeMaMU BBINOJIHEHUS TOXIECTBEHHBIX
peoOpa3oBaHuil BBIPAKEHUM, PELLICHUS] ypaBHEHUI, CUCTEM YpaBHEHU, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHHUs MOJCIMPOBATh pealbHble CUTYyallUH Ha SI3bIKE alureOphl, MCCIIEN0BaTh
IIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM amrapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUEHHbIN
pe3yJIbTar:

BBIIIOJTHEHUE HECJIOKHBIX IPeoOpa3oBaHUN JUIsl BBIYUCICHUS 3HAUEHUN YHUCIIOBBIX
BBIPQKCHUM, COJIEp)KAIUX CTENEHH C HaTypaJbHBIM II0Ka3aTeleM, CTEHNEHU C LEIbIM
OTPHLIATEIIBHBIM IIOKa3aTeleM;

BBINOJIHEHUE HECJIOXKHBIX MPeoOpa30oBaHUi LEINBbIX, APOOHO PALlMOHATIbHBIX BBIPAKEHUH
U BBIPOKEHUH C KBaJpaTHBIMH KOPHSIMH; pacKpblBaTh CKOOKHM, IPUBOJUTH I0J0OHbBIE
cjlaraeMsle, UCIoJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHUS;

pellieHre JMHEHHBIX U KBaPATHBIX YpaBHEHUI U HEPABEHCTB, YPaBHEHUN U HEPABEHCTB
CBOJAIIMXCS K JIMHEWHBIM WM KBaJpaTHBIM, CUCTEM YpaBHEHHH M HEpaBEHCTB, U300pa)keHue
peLIeHUI HEPaBEHCTB U X CUCTEM Ha YHUCIOBOM MPSIMON;

5) oBnajxeHHe CUCTEMOM (DYHKIIMOHAIBHBIX MOHATHH, pa3BUTHE YMEHHs HUCIIOJIb30BaTh
(GyHKIIMOHAIbHO-TpaUUeCKUe MPEJCTaBICHUS Ul PELICHUS pPa3IMYHBIX MaTeMaTHYECKUX
3a/1a4, JUIsl ONMCaHMs U aHAJIN3a PealbHbIX 3aBUCUMOCTEN:

ONpEJEICHUE TIOJIOXKEHUSI TOYKM IO €€ KOOpAMHATaM, KOOpPAMHAThl TOYKH IO €€
MIOJIO’KEHHUIO Ha IUIOCKOCTH;

HaxoXJAeHue 1o TpaduKy 3HA4YeHUH (QYHKIUH, O0JacTU ONpeAesieHus, MHOXKECTBa
3HaYeHUH, Hyled (QYHKUIUHU, TPOMEXKYTKOB 3HAKOMOCTOSHCTBA, NMPOMEXKYTKOB BO3PACTaHUS U
yObIBaHUs, HAMOOJIBILIETO M HAUMEHBIIETO 3HAaYeHUs (DYHKINU;

nocTpoeHue rpadpuka JHHEHHOM 1 KBaJpaTUUHON (GYHKIUH;

orepupoBaHue Ha 0a30BOM YPOBHE MOHSTHUSIMU: MOCIIEOBATEIbHOCTD, apupmMeTnyecKkas
Iporpeccusi, reoMeTpu4ecKas porpeccusl;

UCIIOJIb30BaHNE CBOMCTB JIMHEWHOM M KBaApaTUYHOW (QYHKIMH M HX TIpadUKOB Npu
pELIeHUH 3aJ1ay U3 IPYTUX YU€OHBIX IPEIMETOB;

6) OBIaJEeHUE TEOMETPUYECKUM SI3bIKOM; DPa3BUTHE YMEHHs MCIIONb30BaTh €ro JUIs
ONMCAaHUA TPEAMETOB OKPYXAIOLIETO MHUPA; Pa3BUTHE INPOCTPAHCTBEHHBIX IPEICTABIICHUH,
M300pa3uTeIbHBIX YMEHUHN, HABBIKOB T€OMETPUUYECKUX TOCTPOCHHIA:

ONEpUPOBAHUE MOHATUSAMH: (PUrypa, TOUKa, OTPE3OK, MpsMasi, JIyd, JIOMaHas, yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPXYTOJbHUK, MPSAMOYTOJIbHUK U KBaJApaT, OKPYKHOCTh U
KpYT, PSIMOYTOJIbHBIN Mapajuienenunes, Kyo, map; n300paxeHne n3ydyaeMbix GUryp oT pyku u
C TIOMOIIIBIO JIUHENKU U LIUPKYIIS;

BBITNIOJTHEHUE U3MEPEHUS UIMH, PACCTOSHUN, BEJIMYMH YIJIOB C IOMOIIBIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JJIUH U YIJIOB;

7) (opMupoBaHHE CHCTEMAaTHYECKUX 3HAHMHA O IUIOCKMX (Urypax W UX CBOHCTBaXx,
MPEJICTAaBICHUA O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; pPa3BUTHE YMEHUW MOJIEIMPOBAHUS
pEabHBIX CHUTyallUd Ha A3BIKE TE€OMETPUHU, MCCIEIOBAHUA IOCTPOEHHOW MOJEIU C



UCTIOJIb30BAHUEM TE€OMETPHUECKUX TIOHATHM M TeopeM, ammapara aireOpbl, pemeHus
T€OMETPUYECKUX U MPAKTUYECKUX 3a/1ay:

orepupoBaHuEe Ha 0a30BOM ypOBHE MOHSATHSAMH: PaBEHCTBO (DUTYp, MapaIeTbHOCTh H
NEPIEHIUKYJIIPHOCTD IPSIMBIX, YTJIbI MEXIY NPAMBIMH, IEPICHAUKYJISAP, HAKJIOHHAS, TPOCKIINS;

IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

oIlepupoBaHue Ha 6a30BOM YPOBHE MOHATHIMU: BEKTOP, CyMMa BEKTOPOB, IIPOU3BE/ICHHE
BEKTOPA Ha YHUCJI0, KOOPAMHATHI HA IJIOCKOCTH;

peleHre 3aJad Ha HaxOXJEHHE TIeOMETPUYECKHUX BEJIMYMH (AJIMHA M PACCTOSIHHUE,
BEJIMYHMHA yTJIa, IJIOLIA/b) 110 00pa3laM UiH aJroOpuTMaM;

8) oBiageHHe NPOCTEHIIMMHU CIOCO0aMM HPECTABICHUS W aHajIM3a CTAaTMCTUYECKUX
JAHHBIX; (POPMUPOBAaHUE TMPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEalbHOM
MHUpE M O pa3jIMyHBIX CIOCO0AaX MX M3Y4YEHHUs, O MNPOCTEHIINX BEPOATHOCTHBIX MOJAEIX;
pasBUTHE yYMEHHH W3BJIEKaTb MH(YOPMALMIO, MPEACTABICHHYIO B TaOJHMIaxX, Ha JUarpaMmax,
rpadukax, ONMChIBaTh ¥ aHAJIU3UPOBATh MACCUBBI YUCIIOBBIX JaHHBIX C IOMOIIBIO MMOAXOISAIINX
CTaTUCTUYECKUX  XApPAKTEPUCTHK, HCIOJIb30BaTh IIOHMMAHUE BEPOSTHOCTHBIX CBOMCTB
OKPYXKAIOIIMX SABJICHUN IIPU NPUHATUU PELICHUMN:

¢dbopMHpOBaHHE MPEICTABICHUA O CTATUCTHUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CJIy4aifHOTrO COOBITHS;

pelIeHre IpOoCTeNINX KOMOMHATOPHBIX 3a7ay;

OIpeJIeIEHUEe OCHOBHBIX CTaTUCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHUE U BbIUMCIIEHUE BEPOATHOCTHU COOBITHS B MPOCTEUIINX CIIYqasiX;

HaJM4ue IPEICTaBICHUS O POJIM IPAKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI, O POJIM 3aKOHA OOJIBILIMX YUCENl B MACCOBBIX SIBJIICHUSX;

YMEHHE CpaBHUBAaTh OCHOBHBIE CTATHUCTUYECKUE XAPAKTEPUCTUKH, IIOJIyYEHHBIE B
IPOLIECCE PEIICHUs TPUKIAIHON 3a1a4u, U3yUEHHs] pEaIbHOTO SIBJICHMUS;

9) pazBuTHe YMEHMH NOPUMEHATb H3YYEHHbIC IOHATHS, pPe3ylIbTaThl, METOMAbI JUIs
pelIeHus 3a7a4 MPaKTUYECKOro XapakTepa U 3a/1a4 U3 CMEKHBIX TUCIUILIMH C UCIIOJIb30BAHUEM
OpU HEOOXOJUMOCTH CIPABOYHBIX MAaTEepHaNIOB, KOMIIbIOTEpA, I0Jb30BATHCS OLICHKOM U
MPUKUAKON MPU MPAKTUYECKUX pacueTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMI;

OLICHMBAHUE PE3YJIbTATOB BHIYUCIICHUH MPU pELICHUH TPAKTUYECKUX 33/]1a4;

BBITIOJTHEHUE CPABHEHUS YNCEI B PEAJIBHBIX CUTYaLUsIX;

WCIOJIb30BAaHNE YUCIIOBBIX BBIPQXKEHUW MPU pPEIICHUH MPAKTUYECKUX 3ajad M 3aj1ad u3
JPYTUX y4eOHBIX MPEAMETOB;

pelIeHre TPaKTHUECKUX 3a7au C IPUMEHEHUEM NMPOCTEUIINX CBONCTB QUTYP;

BBINOJIHEHUE MPOCTEHIINX MOCTPOCHUNH W U3MEPEeHUIl Ha MECTHOCTH, HEOOXOJIUMBIX B
pEATbHOM )KU3HU;

15) nns cnensix ¥ cnabOBUIAIINX 00yUaIOIIUXCSI:

BJIQJICHUE TIpaBWJIaMU 3allUCH MAaTeMaTH4eCcKHMX (OpMyNl U CIEUHUATIbHBIX 3HAKOB
penbedHO-TOYeuHOM cucTeMbl 0603HaueHui JI.bpaiins;

BJIa/ICHHUE TaKTUJIHHO-0CS3aTENbHBIM CIIOCOOOM 00CI€I0BAHNS U BOCIIPUATHUS PeNbe(HbIX
U300pakeHHii MPeIMETOB, KOHTYPHBIX H300pakeHUI reoMeTpuIecKux (Guryp u T1.11.;

yMEHHE YuTaTh penbedHble TpapuKyd 3JIEMEHTApHBIX (GYHKIUH Ha KOOPAMHATHOM
IUIOCKOCTH, IPUMEHSTH CIIEIHATIbHBIC IPUCTIOCOOICHUS IS PEIbe(HOTO YSpUCHNUS;

BJIQJICHHE OCHOBHBIM (DYHKLIHMOHAJIOM MpPOrpaMMbl HEBU3YaJIbHOTO JOCTyNa K
uHpopmanuu Ha dkpaHe IIK, ymeHue wucnonbp30BaTh NEpPCOHANBHBIE THU(IOTEXHUYECKUE
cpeacTBa HHPOPMAIHOHHO-KOMMYHHUKAIIMOHHOTO JOCTYTIA CIENBbIMU 00y4YarOUUMUCS;

16) g oOyyaromuxcst ¢ HapyIUIeHUsIMU ONTOPHO-ABUTaTEeILHOTO anmapara.

IIporpamma mno3BoJisieT JA00MBATBLCH  CJIACAYIOIIMX  Pe3yabTaTOB  OCBOEHHS
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus:
JUYHOCMHYLE.



1) OTBETCTBEHHOTO  OTHOIIGHUS K YYEHHMIO, TOTOBHOCTM U  CIIOCOOHOCTH
00ydJaronumxcsi K CaMOpPa3BUTHUIO U CaMOOOPa30BaHMIO Ha OCHOBE MOTHBAIMHM K OOYyYCHUIO U
MO3HAHUIO

2) dopMHpOBaHUS  KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIICHUU |
COTPYAHHUYECTBE CO CBEPCTHHKAMM, CTapIIMMU W MJAJIIMMU B 0Opa3oBaTeiIbHOH, ydeOHO-
UCCIIEIOBATEIBCKOW, TBOPUECKOW U IPYTUX BHUJIAX JACATEIBHOCTH;

3) YMEHUS SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOH M NMHUChMEHHON
peuu, TOHMMATh CMBICI TIOCTABJICHHOW 3a/ia4d, BBICTPAaWBaTh apryMEHTAIUIO, TMPUBOIUTH
IPUMEPBI U KOHTPIPUMEPHI;

4) NEPBOHAYAILHOTO TPEACTaBICHUS O MaTeMaTHYecKoW Hayke Kak cdepe
YeJIOBEYECKOM JIeSATEIbHOCTH, 00 3Tamax €€ pa3BUTUS, O €€ 3HAYUMOCTH Uil Pa3BUTHUS
UBUIIN3AIUH,

5) KPUTUYHOCTH MBILUIEHHUS, YMEHHUS paclo3HaBaThb JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJINYUS TUIIOTE3bI OT (PAKTA;

6) KpEaTUBHOCTU MBIIUICHNUS, WHULUATUBBL, HAXOAYMBOCTH, AaKTHUBHOCTU IIpU
peleHny apuMeTHUECKUX 3ajay;

7) YMEHHUSI KOHTPOJIMPOBATh IMpOIECC M pe3ylbTaT Y4eOHOH MaTeMaTH4eCKOM
NeSITebHOCTH;

8) (opMHUpPOBaHUS CIOCOOHOCTH K dMOIIMOHATIBHOMY BOCHPUSTHIO MaTeMaTHUYECKUX

00BEKTOB, 33/1a4, PEUICHUI, PACCYKICHUM;

Memanpeomemmuole:

1) CIIOCOOHOCTH CaMOCTOSTEIHHO TUIAHUPOBATh ABTCPHATHBHBIC MYTH JTOCTHKECHUS
Henel, OCO3HAHHO BbIOMpaTh HaubOosee d>PQeKTHbIE CHOCOOBl pelieHUs Y4eOHBIX U
MO3HABATEJIBHBIX 33]1a4;

2) YMEHHUSl OCYHIECTBJIATh KOHTPOJIb IO 00pa3lly M BHOCUTH HEOOXOIUMbIE
KOPPEKTUBBIL;

3) CHOCOOHOCTH  aJIeKBaTHO  OLICHHMBAaTh HNPAaBWIBHOCTb WM  OMIMOOYHOCTH
BBIMIOJTHEHUs] y4eOHOM 3a1auM, ee OObEKTHBHYIO TPYAHOCTbh M COOCTBEHHBIE BO3MOXHOCTHU €€
peLIcHus;

4) YMEHUS YCTaHABIMBATh NMPUYMHHO-CICICTBEHHBIE CBSI3M; CTPOUTH JIOTHYECKHUE
paccyXIeHUs, YMO3aKIoueHHs (MHAYKTUBHBIC, JeTyKTUBHBIE U 110 aHAJIOTMH) U BHIBOJIBI;

5) YMEHMsI CO3/1aBaTh, NPUMEHATh U MPeoOpa3OBHIBATh 3HAKOBO-CUMBOJIMYECKUE
CpeCTBAa, MOJAEIH U CXEMBI JUIs PELIeHUs] y4eOHBIX U MMO3HABATENbHbIX 33/1a4;

6) pa3BUTHUSL  CHOCOOHOCTM  OpPraHMU30BBIBaTH  y4ye€OHOE  COTPYAHMYECTBO U

COBMECTHYIO JEATEIBHOCTh C YYMTEIEM M CBEPCTHUKAMM: ONPENEIATH LIEIH, PacHpelessTh
(GYHKIIMM W pOJIM YYaCTHHUKOB, B3aWMOJEWCTBOBAaTH U HAXOAUTh OOIIME CHOCOObI paboThI;
yMeHusi paboTaTh B IpyIIe: HaXOAUTh OOIee pelleHHe M pa3periaTth KOH(IMKTHI Ha OCHOBE
COrIacOBaHWsl TMO3MLUMH U ydeTa MHTEPECcOB; CIyllaTh MapTHepa; (GOopMyIHpoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

7) dopMupoBaHus y4eOHOM U OOILENO0JIb30BATEILCKON KOMIETEHTHOCTH B 00JIacTH
UCIIOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TexHonoruit (MKT-komnereHTHOCTH);

8) MEPBOHAYAJILHOTO MPEJCTaBICHUS 00 WAESIX U O METoJaX MaTeMaTHKU Kak 00
YHHUBEPCATBHOMY SI3bIKE HAYKU U TEXHUKH

9) pa3BUTHUS CITIOCOOHOCTH BUIETh MAaTEMAaTUYECKYIO 33/1a4y B IPYTUX JUCHUIUINHAX,
B OKPYXKAIOIIEH KU3HU;

10)  yMeHHs HaxOJIWTh B PA3IMYHBIX UCTOYHHKAX WH(OpPMAINIO, HEOOXOIUMYIO IS
pelIeHnss MaTeMaTHYeCKuX MpoOsieM, W TNPEACTaBIATh €€ B MOHATHOW Qopme; MpUHUMATH
pelleHre B yCIOBHIX HEMOJHOW U U30BITOYHOM, TOUHOM 1 BEPOSITHOCTHOW MH(OpMaLINK;

11)  yMeHHs TNOHMMATh M HCIOJB30BaTh MAaTEMAaTUYECKHE CpPEACTBA HATJISIHOCTH
(pUCYHKH, YepTEeXH, CXEMBI U JIp.) JUIsl WJUTFOCTPALlUU, UHTEPIPETAI[H, apTyMEHTAlIUH;

12)  yMeHHs BBIIBUTATh THIOTE3bl MPU pEHICHHH YYeOHBIX 3aad M MOHUMAaHUS
HEO0OXOIUMOCTH UX MTPOBEPKU;



13) nOHMMaHUS CYIIHOCTH aJrOPUTMUYECKUX NPEANUCAHUN U YMEHHS JICHCTBOBATH B
COOTBETCTBHUH C TPEUIOKEHHBIM AJITOPUTMOM;

14)  yMeHHs caMOCTOSITEJIbHO CTaBHUTh IEJM, BEIOUPATh U CO3JaBaTh AJITOPUTMBI LIS
penIeHus yueOHbIX MaTeMaTHYEeCKUX Mpoliiem;

15)  cnocoOHOCTH TUIAHMPOBAaTh M OCYIIECTBISTH JICSATEIBHOCTh, HANPABICHHYIO Ha
pelIeHue 3a7a4 UCCIIeI0BATEIBCKOTO XapaKTepa;

npeomemmole.

1) yMEHHsI paboTaTh ¢ MAaTEMaTUYECKOM TEKCTOM (CTPYKTypHUPOBAHUE, U3BJICUCHHE
HEOoOXOIUMOM HMH(pOpPMAIMK), TOYHO M TPAMOTHO BBIpaXKaThb CBOM MBICIM B YCTHOH U
MUCbMEHHOW PeuH, MPUMEHSST MAaTEeMATHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIHKY, HCIOJIB30BaTh
pa3jM4YHbIC SA3BIKM MaTeMaTUKH (CIIOBECHBIH, CHMBOJIHMYCCKHM, TrpapUUecKHii), pa3BHTHS
CIIOCOOHOCTH OOOCHOBBIBATH CYKICHUS, IPOBOJIUTE KIACCH(PHUKAIUIO;

2) BJIaJICHUs 0a30BBIM TOHATUHHBIM aIlaparoM: MMETh MPEJCTABIICHUE O YHCIIC,
Ipo0Ou, MPOIIEHTaX, 00 OCHOBHBIX TE€OMETPUUYECKUX 00BEKTax (TOUKax, mpsiMasi, JIOMaHasl, yroJl,
MHOT'OYTOJIbHUK, MHOTOTPaHHHMK, KPYT, OKPYXXHOCTb, map, chepa u mp.), dhopmupoBaHwus
MIPEJICTABICHUA O CTATUCTHYCCKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE H Pa3IMIHBIX CIIOCc00ax
U3YUYCHHS,

3) YMCHHSI  BBINONHITH  apu(METHYECKHUE  MPEoOpa3OBaHHUS  PAIlMOHAIBHBIX
BBIPOKEHUI, IPUMEHSTh MX JUIsI PEHICHUS YYeOHBIX MAaTeMaTHUECKUX 3a/iady, BOSHHKAIOIIUX B
CMEXHBIX YICOHBIX TIPEIMETAX;

4) YMEHUS MOJIb30BATHCS U3YYEHHBIMU MaTeMaTHYECKUMH (hopMyIamu;

5) 3HaHMSI OCHOBHBIX CIIOCOOOB MPEICTABICHUS U aHAJIM3a CTATUCTUYECKUX JaHHBIX;
YMEHHUS peliaTh 3a7a4y ¢ IOMOIIbI0 Ilepedopa BCeX BO3MOKHBIX BapUAHTOB;

6) YMEHUSI IPUMEHATh U3YUYEHHBIE MOHATHS, PE3YJIbTATHl U METO/BI IIPU PELICHUN

3aa4 U3 Ppa3jiMuHbIX pa3aciioB Kypca, B TOM HYHCIC 3a4a4, HE CBOJAIIUXCA K
HCMOCPCACTBCHHOMY NPUMCHCHHIO U3BCCTHLIX aJITOPUTMOB.

HpeHMeTHLIe Pe€3yJbTaThI 110 y‘leﬁHOMy NNpeaMeTy «MaTteMaTHKa»

BrinyckHUK HAy4YuTcs B 5-6 Kjaccax (IJIf MCIOJIB30BAHUS B MOBCEIHEBHOM KU3HH
1 o0ecreYeHusi BO3MOKHOCTH YCHEIHOr0 MPOJ0/IKeHHs 00pa3oBaHus HA 0a30BOM YPOBHE)

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMH: MHOMXECTBO, JJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAIICKHOCTH;

® 33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

® HaXOAWTH MepeceueHue, 00beIMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIUSAX.
B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeIMETOB:

® pacrno3HaBaTh JIOTMUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMH: HATypajJbHOE YHUCIO, IIEJI0€ YHUCIIO,
O0OBIKHOBEHHAS APOOB, IeCATUYHAS P00, CMEIIAaHHOE YHCII0, PAIlMOHATBHOE YUCIIO;

® LCIIOJb30BaTh CBOMCTBA UMCEN U MpaBuia ACHCTBUN C pallMOHAIBHBIMHU YUCIAMH TIPU
BBITIOJIHEHUH BBIYUCIICHU;

® CNOJIb30BAaTh IPU3HAKH JICIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BBIYUCICHUN U
PEIICHUH HECIOXKHBIX 3a/1a4;

® BBINOJHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHUBATh pPallMOHAJIbHBIEC YUCIIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

® OIICHUBATH PE3YIHTAThI BHIYUCICHUH MPU PEIICHUH MPAKTUISCKUX 33714,

® BBITIOJIHATH CPABHEHUE YHCEIT B PEATBHBIX CUTYaIIHSIX;

® COCTaBJISATh YMCJIOBBIE BBIPAXKEHUSA NP PEIICHUU MPAKTUYECKUX 3a/ay U 3ajad U3
JIPYTUX y4EOHBIX MPEIMETOB.



CraTHCTHKA H TeopHs BEPOSITHOCTEH

e [lpencraBnAThk AaHHBIE B BUAE TaOIMIL, AUATPAMM,

® uyTaTh MHPOPMALIUIO, TIPEICTABICHHYIO B BUE TaOIHIIBI, THATPAMMBI.
TexcroBble 3axaun

e PemaTh HECIIOKHBIE CIOKETHBIC 3aJaud pa3HbIX TUIIOB Ha Bce apU(pMETHUYECKHE
JIeHCTBHS,

® CTPOUTH MOJENb YCIOBHS 3a/Ja4yd (B BHIEC TaONHIBI, CXEMbI, pUCYHKA), B KOTOPOM
JIaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSA3aHHBIX BEJIMUMH, C II€JIbIO IOMCKA PELICHMS 3a/1a4U;

® OCYUIECTBIATh CIIOCOO IMOUCKA PELICHMs 3a/lauM, B KOTOPOM PacCyKJIEHHE CTPOUTCS
OT YCJIOBUS K TPEOOBAHUIO UM OT TPeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PELEHUS 3a7auu;

® BBIIEJATH Tallbl PEILICHUS 3a]aul;

® MHTEPIPETUPOBATh BHIYUCIUTEIbHbIE PE3YIbTAThl B 33/1a4€, UCCIIEI0BATh OJIYYEHHOE
pelLeHHe 3a1au;

® 3HATH Pa3IUYME CKOPOCTEH 00BEKTa B CTOSYEH BOJE, MPOTHB TEUYCHUS U 10 TEUCHUIO
peku;

e pelaTh 3a/1a4M Ha HAXOX/IEHUE YacTU YMCIIa ¥ YUCIIA 110 ero YacTH;

® pelaTh 3a/1a4M pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH, HA JBU)KEHHUE), CBSA3bIBAIOIIUX
TPU BEIMYMHBI, BBIIESTH 3TH BEIMYMHBI U OTHOLICHUS MEX]ly HUMH;

® HAXOAWUTh MPOLEHT OT YMCJA, YUCIIO IO MPOLEHTY OT HEro, HaXOJWUTh IPOLEHTHOE
OTHOLIEHHE JIBYX YHUCEJ, HAaXOJUTh IPOLEHTHOE CHU)XEHHE WU IPOLEHTHOE IOBBILIECHUE
BEJIMYMHBI;

® pelaTh HECJIOKHBIE JIOTUYECKHE 3a/1a4l METO0OM PACCYKIAECHUH.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIHX PEAMETOB:

® BBIIBUraTh T'MIOTE3bl O BO3MOXKHBIX IPENEIbHBIX 3HAUEHUSAX HCKOMBIX BEJIMYMH B
3azaye (JenaTh IPUKHUIKY)
Harnsinnasi reomerpust
I'eomeTpuueckune purypsi

e OmnepupoBath Ha 6a30BOM YpPOBHE MOHATHAMM: QUTypa, TOUKA, OTPE3OK, MpsAMasi, Iy,
JIOMaHasi, yroJl, MHOTOYI'OJIbHUK, TPEYTOJIBHUK U YEThIPEXYTrOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT,
OKPYXHOCTb M KpYT, NPSMOYTIOJbHBIA Napasuienenunen, ky0, map. M3o0paxaTe u3yyaembie
(GUryphl OT PYKU M C IOMOIIBIO JIMHEHKU U IUPKYJIS.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

® pelIaTh NPaKTHYECKUE 3a/1a41 C TPUMEHEHUEM MTPOCTEHUIIINX CBONUCTB (GUTyYp.
HN3mepenns n BbIYUCICHAS

® BBHINOJHATH HW3MEPEHHME [UIMH, PpACCTOSHUN, BEJIUYMH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YIJIOB;

® BBIUUCIIITH IIOAAN NPSMOYTOJIbHUKOB.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

® BBIUMCIATH PACCTOSIHMS HAa MECTHOCTM B CTaHAAPTHBIX CHUTYyalUsX, IUIOMIAIU
MPSIMOYTOJIbHUKOB;

® BBINOJIHATH MPOCTEUIINE MOCTPOCHUS U U3MEPEHHUs] Ha MECTHOCTH, HEOOXOIUMBIE B
peanbHON KU3HU.
Hcropuss MaTeMaTHKHU

® OMNUCHIBAaTh OTJIEJbHBIE BBIAAIOIIMECS PE3YNbTAThl, MOJYyYEHHBbIE B XOAE Pa3BUTHUS
MaTeMaTUKH KaK HayKH;

® 3HATh NPUMEPHl MATEMAaTUYECKUX OTKPBITHM U UX aBTOPOB, B CBSA3U C OT€YECTBEHHOMN
Y BCEMUPHOHN HCTOPUEN.
BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH B 5-6 Ki1accax (17151 odecnevyeHus
BO3MOSKHOCTH YCIIEIIHOT0 NMPOJO/I’KEeHUs1 00pa30BaHus Ha 0a30BOM H YIU1y0JIeHHOM
YPOBHSIX)
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMAaTHYeCKOH JIOTUKH



e Onepuposamsb NOHAMUAMU: MHONCECMBO, XAPAKMEPUCTIUKU MHONCECMBA, IIeMeHm
MHOJICeCmea, — nycmoe,  KOHeuHoe U OeCKOHeYHOe  MHONCECMBO,  NOOMHOMCECMEBO,
NPUHAONEHCHOCb,

® onpeodensimb  NPUHAONEHCHOCMb  NIEMEHMA  MHOMNCECMBY,  00beOUHeHU U
nepeceueHur) MHONCEeCME, 3a0a8amb MHONCECBO C NOMOWDBIO NePEeYUCIeHUs. DNeMEHMO8,
CII08ECHO20 ONUCAHUAL.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  pPACNO3HABAMb NOCUHECKU HEKOPPEKMHbLE 8bICKA3bIGANHUSL,

® CMpoumv YenouKu yMo3akaitOyeHUll Ha OCHO8e UCHONIb308AHUS NPABUIL TOSUKU.
Yucna

e  Onepuposame NOHAMUAMU: HAMYPATLHOE YUCTLO, MHONCECHBO HAMYPATbHBIX YUCEI,
yenoe Yucio, MHONICECMB0 YelblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudHas opoodb, cMeulaHHoe
YUCNIO, PAYUOHANILHOE  YUCLO, MHONCECMBO  PAYUOHANbHLIX — YUCel,  2e0Mempudeckasl
uHmepnpemayus HamypaibHuLX, Yeablx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMO8 DAYUOHALLHBIX
8bIUUCTICHULL, 0O0CHOBbIBAMb ANCOPUMMbL BLINOIHEHUST OCUCMBULL;

® ucnonvzosamv npuzHaku Oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmur u
npoussedeHus Yucesl Npu GbINOJIHEHUU BbIYUCTEHUN U peuleHuy 3a0a4, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aAHHOU MOYHOCMbIO,

®  YNOpsA0OHUBAMb YUCLA, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHBIX U OeCAMUYHbIX OPoOell;

o naxooums HO/[ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0a, .

®  onepuposamv nousmuemM MoO0yib YUCILA, eOMempuUYecKas UuHmepnpemayus Mooy’
yucaa.

B noBceaHeBHOI1 ;KM3HU ¥ IPU U3YYE€HHH JPYTUX MPEAMETOB:

®  NpUMEHAMb NpAUa NPUOTUINCEHHBIX GLIYUCIEHUU NPU peuleHul NpaKmuieckKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINOAHAMb CPAGHEHUe pPe3VIbMAmMo8 BbIYUCIeHUl NPU pPeuleHUuU NpaKmuiecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHUL,

®  CcoCcmasnsamb HUCIOBbIE BbIPAICEHUS. U OYEHUBAMb UX 3HAYEHUs. NpU peuleHuu
NPAKMUYECKUX 3a0a4 u 3a0ay u3 opyeux y4eOHuix npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. PABEHCMB0, HUCIO0B0€ PABEHCMBO, YPAGHEHUE, KOPEHb

VPABHEHUs, peuleHue YPAGHEHUs, YUCTI080€ HEPABEHCMBO.

CraTucTuka U Teopusi BeposiTHOCTeH

o  Onepuposamv nOHAMUAMU. CMONOYAMble U KpPY208ble OUASPAMMbL, MAOIUYb
O0aHHbIX, cpedHee apugmemuieckoe,

®  u3sIeKaAmv, UHGOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYax, Ha OUASPAMMAx;

® cocmaensamv mabauybl, CMpPoOUmsb OUASPAMMbL HA OCHO8E OAHHbIX.
B noBcegHeBHOI :KM3HM M NPU U3YYEeHHUH APYTHX NPeAMETOB:

®  u3BNIEKAMD, UHmMepnpemupoams u npeobpazoewviéams ungopmayuro,
npeocmagieHHyIo 6 mabauyax u Ha OUAZPAMMAx, OMmpadtcarowyio c6OUCMEa U XapaKmepucmuKu
PeanbHblx NPOYeccos U s8eHUl.

TexcToBbIC 3a7a4M

e Pewams npocmvle U CIOJNCHblE 3A0ayU PA3HLIX MUNO8, A MAKKHCe 3a0adu
NOBLILEHHOU MPYOHOCHUL;

®  UCNONBL308AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeNU MEeKCMO8 CIONCHBIX 3a0ad 0N
NOCMPOEHUsL NOUCKOBOU CXeMbl U peueHUs 3a0ay,



®  3Hamb U NpuMeHaAmb 004 cnocoba NOUcKka pewieHuss 3a0ay (om mpebOBaHus K
YCILOBUIO U OM YCI08USL K MPeb0B8AHUIO),

®  MOOenUuposamsv paccyiHcoeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbI0 epag-cxemvl,

®  gvI0eNAMb IMANBL PEUEHUS 3a0aUU U COOEPIHCAHUE KAHCO020 IMAana,

®  UHMeEpNpemuposams GbIUUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCIe008amb
NOJYYeHHOe peuerue 3a0ayu,

®  QHAMUBUPOBAML  BCEBOZMOMNCHbIE —CUMYAYUU  G3AUMHO20 PACHOLONCEHUS  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha O8UdceHue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONOJIOINCHBIX HANPABTICHUSIX,

®  UCCIe008aMb BCEBO3MONCHBIE CUMYAYUL NPU PeueHUuY 3a0ay Ha 08UdICEHUe NO peke,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA HACMUY,

® pewams U 00OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOSHMUYHOCTb 3A0ay PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
BeUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUICEHUE); 8blOeNamMb dMU BENUYUHbL U OMHOWEHUS
MedHCOY HUMU, NPUMEHSMb UX NpU peuleHuu 3a0ay, KOHCMPYyUpoeamv cOOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  gblOenamb Npu peuwieHuu 3a0ay XapaxkmepucmuKy paccMampusaemol 8 3aoaue
cumyayuu, OmiudHble Om peaibHulX (Mme, om KOMOpulX adCcmpazupos8anics), KOHCMpPYuposamas
HOB8ble CUMYayuu C Y4emom SMux Xapakmepucmux, 6 4acmHOCMU, NPU peuweHuu 3a0ad Ha
KOHYeHmpayuu, y4umoléams nJI0MHOCMb Geuecmsd,

®  peuwiamv U KOHCMPYUPOBAMb 3A0a4lU HA OCHOBE PACCMOMPEHUsL PEAbHbIX CUMY YU,
8 KOmopulx He mpebyemcsi MOYHbLIL 8bIYUCTUMENbHBIU Pe3VIbIMam,

®  pewiams 3a0ayu HA 0BUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYema.

Harasignas reomerpust
I'eomerpnyeckue Gpurypsl

e [36nekamv,  uHmepnpemupoéamv U  npeoopazosvieamv  UHGOpMAYUr 0
eeomempudeckux Queypax, npeocmasieHHyI0 Ha YePmedHcax,

®  u300padxcamv uszyuaemvie Queypbl Om pYKU U C HOMOWDBIO KOMNbIOMEPHbIX
UHCMPYMEHMO8.
HN3mepenns u BbIYUCICHUSA

®  GLINOAHAMbL U3MEpeHue ONUH, PACCMOAHUL, BeIUYUH Y2108, C NOMOWbIO
UHCMPYMEHMO8 015 USMEPEHUL ONUH U Y2108,

®  BGLIYUCTAML NAOWAOU NPAMOY20TbHUKOS, K8AOpAmos, 00beMbl NpAMOY20lbHbIX
napanienenunedos, Kyoos.
B noBceiHeBHOM KU3HM M IPH M3YYEHHUH APYTUX NMPeIMeTOB:

®  GLIYUCTAMbL PACCMOAHUSA HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUsx, niouwaou
YUACMKO8 NPAMOY2016bHOU (opmbl, 00beMbl KOMHAM,

®  BLINOAHAMbL HpOCMeEUwUe NOCMPOEeHUs HA MeCMHOCMYU, HeoOX00uMbvle 6 peanrbHOU

HCUBHU,

®  OYeHUBAMb Pa3Mepbl PeabHbIX 00BLEKMO8 OKPYHCAIOUe20 MUPQ.
Hcropust MaTeMaTHKHU

J Xapakmepusoeamsb — 6K1A0  GbLOAIOWUXCS — MAMEMAMUKO8 6  pazeumue
MamemMamuKy U UHbIX HAYYHbIX 0Oaacmell.



2. Conep:kanue yueoHoro npeamera «MareMaTuka

HarypajibHble 4nc/ia 4 HyJ1b

HarypajbHblil psii Yuces U ero CBOicTBA

HatypanbHoe 4mciio, MHOKECTBO HATypaJbHBIX YHCENl U €ro CBOMCTBa, HM300pakeHue
HaTypaJbHBIX YHMCEJ TOYKAMM Ha YHUCIOBOM MHpsMOH. Vcronb30BaHHME CBOMCTB HaTypaJbHBIX
yycel PU PELIeHUH 3a1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJI

Paznuumne mexny mudpoir u uuciaoM. [lozunmoHHas 3amuch HATypaldbHOrO YHCIHA,
MOMECTHOE 3HadeHUEe MUQPBI, pa3psabl U KIACCH, COOTHOIICHUE MEXIY IBYMS COCECTHUMH
pa3psAIHBIMU €AMHUIAMH, YTEHHUE U 3aIIMCh HATYypaJIbHbIX YUCEL.

OxkpyriieHue HATYPAJBHBIX YK CeJ

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHus HaTypaJbHBIX YHCEI.

CpaBHeHHe HATYPAJIBLHBIX YK CeJl, CPABHEHHE ¢ YUCJI0M ()

[lonsiTHE O cCpaBHEHUHU YHUCEN, CPABHEHUE HATYpaIbHbIX YUCEN APYT C IPYTrOM U C HYJIEM,
MaTeMaTh4ecKasl 3alruch CPaBHEHUM, CIIOCOOBI CPABHEHUS YUCEIL.

JelcTBHSA ¢ HATYPAJIbHBIMHM YHCJIAMH

CnokxeHre W BBIYUTAHUE, KOMIIOHEHTBI CJIOXEHUS U BBIUUTAHUS, CBSI3b MEXKAY HUMH,
HAaXO0JIEHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U PA3HOCTU MPU U3MEHEHHH KOMIIOHEHTOB
CJIO’)KEHUS U BBIYUTAHUS.

YMHOXEHUE U [IeJIEHWE, KOMIIOHEHTbl YMHOXKEHHSI W JI€JICHUS, CBSI3b MEXIY HHMH,
YMHOXXCHHE M CII0)KCHHE B CTOJIOMK, JEJICHHE YTOJIKOM, MPOBEpPKa pe3ysbTaTa C MOMOIIBIO
MPUKUAKA U 0OpaTHOTO NEHCTBUS.

[lepemecTuTenbHBII M COYETATEIbHBIA  3aKOHBl  CJHOKEHUS W YMHOXEHUS,
pacrpeeNuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHUTEIBHO CIIOKEHUS, 000CHO8AHUE aN2OpUmMMO8
BbINOJIHEHUSL APUPMEMULEeCKUX OelCmEUll.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJIeM

3anuce 4ncia B BUAC CYMMBI Pa3psAHBIX CJIaraeMbIX, TIOPSI0K BBITIOJHEHUS JICUCTBUN B
BBIPDAKEHMSX, COJAEpPNKAIIMX CTENEHb, BBIYMCICHHE 3HAUYCHUI BBIPAXKEHUMN, COJEpKaIIuX
CTETICHb.

Yucii0Bble BHIPAKEHUSA

HucnoBoe BhIpaKEHUE U €r0 3HAUEHUE, MTOPSAI0K BBINOJHEHUS JEHCTBUI.

JleJ1eHHe ¢ 0CTATKOM

Jlenenre ¢ OCTaTKOM Ha MHOXECTBE HATYPAJIbHBIX YHUCEN, CBOUCMEa OeleHUs C
ocmamkom. IIpakTHueckue 3a1a4u Ha JIEJICHUE C OCTATKOM.

CBoJlicTBa ¥ IPU3HAKH [1€JTUMOCTH

CBOICTBO JeMUMOCTH CYMMBI (pa3HoCTH) Ha uncio. [Ipusnaku nemmmoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oenumocmu na 4, 6, 8, 11. Joxazamenvcmeo npusnaxog oerumocmu. Penienue
MPAKTUYECKUX 33724 C IPUMEHEHUEM MPU3HAKOB JACITHUMOCTH.

Pa3zsoxxenue 4yuciaa Ha NPOCTbIE MHOKUTEIH

[IpocTteie u cocTaBHBIC UnCTa, peuiemo Ipamocghena.

Paznoxxenue HaTypambHOr0O Yuciaa HA MHOXKUTEIH, PA3JIOKEHUE HA MPOCTHIE MHOKHUTEIH.
Konuuecmeo Oenumenei uucna, ancopumm pasznoxcenus YUCId HA Npocmvle MHOMCUMENU,
OCHOBHAsL Meopema apughmMemuxu.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBanue OyKB J1s1 0003HAYCHHSI YHCETl, BEIUMCICHUE 3HAYCHHSI aIreOpanvaeckoro
BBIPOKEHHS, TPUMEHEHUE aNTreOpandecKux BBIPAXKCHHUH IS 3allUCH CBOMCTB apru(METUUECKHUX
IeicTBUi, MpeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeaunTenu u KpaTHble

JlenuTenb U €ro CBOWMCTBA, OOIIMI JENUTENb IBYX U Oosee 4uceln, HauOOMbIINi OO
JIeUTENb, B3aMMHO TIPOCTHIE YHCIIa, HaXOXKJIeHHe HauboubIiero odmiero aenutens. Kparnoe u
€ro CBOICTBa, 00IIee KpaTHOE ABYX M 0Oojee uucen, HauMeHblee o0Iee KpaTHOe, CIOCOObI
HAaXO0JKJICHWUS HAUMEHBIIIETO OOIIETO KPATHOTO.



Apoon
OO0bIKHOBEHHbIE IPOOH

Hons, yacte, apoOHOE uucio, ApoOb. JpoOHOe YMCIO Kak pe3ylbTaT JAeJICHUS.
[IpaBuiibHBIE U HEMPaBUIbHBIE TPOOH, CMEIaHHAas POOb (CMEIIaHHOE YUCIIO).

3anuce HATYpaIbHOTO YUCIIa B BUAE JpoOU C 33JaHHBIM 3HaMEHaTeIeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPpOoOb U HA0OOPOT.

[TpuBenenue apodeii k odmemy 3HameHaTeno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CnoxxeHue ¥ BblUMTAHHE OOBIKHOBEHHBIX JpoOeil. VYMHOXeHHE U  JeJIeHue
OOBIKHOBEHHBIX JIpOOEH.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmerndeckre ASHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobwsl payuonanuzayuu bI4UCIEHUL U UX NPUMEHEHUE NPU BLINOJIHEHUU OeUCTEULL.

JecaTu4HbIe 1pOOH

Henast u npobHast yactu aecatuyHou Apodu. [IpeoOpazoBanue aecaTuyHbIX Apolel B
oObIkHOBeHHBIE. CpaBHEHHE JeCATUYHBIX Jpo0eil. CliokeHHWE M BBIUMTAHHE JECATUYHBIX
npobeil. OkxpyrieHue AecATUYHBIX ApoOel. YMHOXKEHUE U JeNieHUE ACCATUYHBIX APOOeH.
Ilpeobpazosanue 06viKHOBeHHbIX Opobell 6 OdecsimuyHvle Opodu. Koneunvle u Oeckoneunvle
Ooecsimuumble Opoou.

OTHolIeHMe ABYX YKces

Macmitab nHa mmaHe u kapre. I[Ipomopuuu. CBoiicTBa mnpomopiuii, MPUMEHEHUE
IIPONOPUMI U OTHOLICHUH IIPH PELICHUH 3a1a4.

Cpennee apupmernyeckoe yuceJi

Cpennee apudmerrueckoe AByX uncen. M3o0pakeHnue cpeaHero apuMeTuaeckoro AByx
Yrcel Ha YHUCIOBOM mpsMoil. PemieHne mnpakTHyeckuxX 3alady ¢ NPUMEHEHHUEM CpPETHETo
apupmetrueckoro. CpedHee apugmemuueckoe HeCKOIbKUX YUCEIL.

ITpoueHTHI

[lonsTue mnpoueHTa. BbluncieHne NPOLIEHTOB OT YMCIAa W 4YUCIA IO H3BECTHOMY
MPOLIEHTY, BBIPAXKEHUE OTHOIICHUS B MPOLEHTaX. PelleHrne HecnoKHbIX NMPaKTUYECKUX 3a1ad C
MPOLIEHTaMH.

JAunarpamMmmbl

Cronbuatble W KpyroBble auarpaMmbl. V3BinedyeHune uHGOpMalUKM U3 JAHArpaMM.
Hzobpadsicenue ouazpamm no 4ucio8biM OGHHbIM.

PauuonanbHbIe yncIa

IloJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o0paxkenue yucen Ha 9UCIOBOM (KoopauHaTHON) psiMoii. CpaBHeHHe unces. Moayib
qrcia, reoMeTpudeckass WHTepIpeTanus MOAyis uucia. [[eHCTBUS C TONOXUTENbHBIMU U
OTpULATENIbHBIMU YUCIaMU. MHOKECTBO LIEIBIX YUCEIL.

IlonsiTue 0 paunuoHAJBLHOM uHcHae. [lepsuyHoe npedcmasieHue o0 MHOJHCECMBE
payuonanvusix yucen. JIecTBUs ¢ palliOHAIbHBIMU YHCIAMH.

Pelenue TeKCTOBBIX 33124

EauHunesl uM3MepeHuMii: JIUHBL, IUIOIIATM, OOBEMa, Macchl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IWHUIIAMU HW3MEPEHUS KaKJOW BEJIWYMHBI. 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSIHHE; IMPOU3BOAUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUSA

Perienue TeKCTOBBIX 3aau apudmeTnueckuM criocooom. Mcnonb3oBanue Tabimil, cxem,
yepTexel, Jpyrux CpeacTB NPeCTaBICHUS JaHHBIX MIPH PEIICHUN 3a]JauH.

3agauu Ha IBHKEHHE, Pa00TY H MOKYIIKH

Pemennie HecnoXHBIX 3a/lad Ha JBI)KEHHE B IPOTHUBOIOJIOKHBIX HAlpaBlIEHUSX, B
OJITHOM HAIIpaBJICHUHM, JBIDKEHUE IO peKe MO TEYEHHIO M MPOTUB TedyeHus. PemeHue 3amgay Ha
coBMecTHYIO paboty. [IpumeneHune npodeit npy pemeHnn 3aaad.

3agauyu Ha YACTH, T0JIH, MPOLEHTHI



Pemenue 3amau Ha HaXOXKACHUE YaCTH YKMCJIa M YUCJIA 110 €ro 4acTu. PeleHue 3aga4 Ha
MIPOIICHTHI U A0U. [[puMeHeHre MpOoOpLHiA MPH PEIICHUH 3a/1a4.

Jloruueckue 3agauu

Pemienne HeCIIOXKHBIX JIOTMYECKUX 3adad. Pewenue nocuweckux 3a0aus ¢ HOMOUWDbIO
epagos, mabuy.

OcHOBHBIE MeTOAbI pelleHHsl TEeKCTOBBIX 3aaa4y: apudMeTUUYECKHil, mepedop
BApUAHTOB.

Harasignas reomerpust

Ourypsl B okpyKaroieM Mupe. Harmsanele npeactaBieHus o Gurypax Ha MIOCKOCTH:
npsiMasi, OTpE30K, JIy4, YroJj, JoMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, 6uovl mpeyeonrbHukos. llpasuibHvlie MHO20Y20IbHUKU.
N300pakeHre OCHOBHBIX T€OMETPUUECKUX (PpUTYp. B3aumnoe pacnonodicenue 08yx npsamwlx, 08yx
OKpYJCHOCMeU, NpAMoOU U OKpyscHocmu. JlnuHa oTpeska, JoMaHoW. EnuHMIBI u3MepeHus
nuHbl. [locTpoenue oTpeska 3aganHor 1nuHbl. Buasl yriios. ['pagycHas mepa yria. Usmepenne
Y IIOCTPOEHUE YTJIOB C IOMOIIbIO TPAaHCIOPTHUPA.

[lepumerp wmHOTOyronpHUKa. [loHsTHE T™OmAAM (QUTYpPBI, CIWHUILI H3MEPCHUS
wiomany. [Tnomane npsmoyronbHuka, kBaapara. [IpubmkenHoe u3Mepenue miomaau Guryp
Ha KJeTyaTon Oymare. Pagnosenuxue gucypoi.

Harnsouele mpencraBieHuss O NPOCTPAHCTBEHHBIX GUTypax: KyO, mapajuiefnenumnen,
npus3Ma, mupamuaa, map, chepa, KoHyc, HmHHAP. VM300paxeHne MpOCTPaHCTBEHHBIX (UTYP.
Ilpumepor ceuenuti. Mnocoepannuxu. Ilpasunvuvle muozcoepanHuxku. llpumepbl pa3BEpTOK
MHOTOIPAaHHUKOB, IIMJIMHAPA U KOHYCA.

[Tonstue o6beMa; eauHUIIBI 00beMa. OObeM MPSIMOYTONBHOTO NapajuieNenunena, Kyoa.

[lonsitTue o paBeHcTBe Quryp. lLleHTpanbHas, oceBas U 3epKAIbHASL CUMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Pemrenune npakTrueckux 3ajad ¢ MpUMEHEHHEM POCTEHIIINX CBOKCTB (uryp.

Hcropusi MaTeMaTuKH

Tossnenue yugp, 6yxe, uepoenughos 6 npoyecce cuema u pacnpeoeienusi npoOyKmos Ha
Jpesnem Brnuscnem Bocmoxke. Césazb ¢ Heonumuueckoii pegontoyueil.

Poowcoenue wecmudecamepuunotl cucmemul cuucienus. Ilosenenue decaimuuHou 3anucu
yucer.

Pooicoenue u pazsumue apugpmemuxu namypanonvix uucen. HOK, HO/Z, npocmvie yucaa.
Pewemo Opamocghena.

Tosenenue Hy1s u ompuyamenbHuix yucen 6 mamemamuxe opeenocmu. Ponv /[uoghanma.

Houemy (—1)(—1) =+12

Ilpobu 6 Basunone, Ecunme, Pume. Omxpvimue Oecsimuunbix Opobeti. CmapunHvie
cucmemvl mep. [ecamuynvle Opoou u mempuueckas cucmema mep. JI. Maenuyxuil.



3. TemaTu4eckoe MIIAHNPOBAHME C YKA3AHMEM KOJIUYECTBA
4acoB, OTBOJAMMbIX HA OCBOEHHE KAKI0H TeMbI

S kace
Ne Coaep:xanue maTepuaja Koua-Bo
n/m (pa3nen, Tema) 4acoB
1. | HarypanpHble ynciia ¥ IIKaJIbI 15
2. | CioxeHue 1 BRIYUTAHUE HATYPaTbHBIX YUCET 21
3. | YMHOXXEHHE U JIeJICHUE HATyPAIbHBIX YUCEIl 27
4, | Ilnomanu 1 00bEMBI 12
5. | OOBIKHOBEHHBIC IPOOH 23
6. | Hecaruunbie npobu. CiioKeHUE U BEIUUTAHHUE IECATUYHBIX IpoOei 14
7. | YMHOXeEHUE U JCIICHHE IECATUYHBIX Ipo0ei 26
8. | MHCTpyMEeHTHI AJisl BBIYUCICHUN U U3MEPEHUI 17
9. | UroroBoe nosropeHue. Pezeps BpeMeHu 15
Hroro 170
6 x1acc
Ne Coaep:xanue maTepuaJja Kou-Bo
n/n (pa3neJ, Tema) 4acoB
1. | JemumocCTh dnces 24
2. | CnoxeHnne U BBIYHTaHKE Apo0eii ¢ pa3HBIMHU 3HAMEHATEIISIMH 25
3. | YMHOXeHHE U JielieHue OOBIKHOBEHHBIX Apo0ei 39
4. | OTHOLIEHUS U MPONIOPLIUU 24
5. | IlonoxuTenbHble U OTpULIATENbHBIE YHCIIA 16
6. | CnoxxeHue U BBIYMTAHHE MOJOKUTEIbHBIX U OTPULIATEIbHBIX YHCET 13
7. | YMHOXEHHE U JIeJIEHUE MTOJIOKUTENBHBIX U OTPULIATENIbHBIX YUCET 17
8. | Pemenue ypaBHeHMit 18
9. | KoopauHaThl Ha TNIOCKOCTH 16
10. | UtoroBoe nosropenue. Pezeps BpemeHu 12
Hroro 204




