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|. ITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA
JInuHOCTHBIE pPe3yIbTaThI:

1) BoCcIMTaHUE POCCHICKON TIpakIaHCKOW HACHTHYHOCTH: MATPUOTH3M, yBakeHHe K OTteue-
CTBY, IIPOLIJIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccun; oco3HaHMe CBOEH dTHUYE-
CKOM MPHUHAJIISKHOCTH, 3HAaHHE UCTOPHH, SI3bIKA, KYJIbTYpPbl CBOETO HapOJa, CBOEro Kpas, OCHOB
KYJIbTYPHOTO Hacieausi HapoJoB Poccun u uenoBeyecTBa; yCBOGHUE I'YMAaHUCTHYECKHX, JEMO-
KpaTUYECKHUX U TPAIUIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAILHOTO POCCUHCKOTO 00IIECTBa; BOC-
NIUTaHUE YyBCTBA OTBETCTBEHHOCTH U JoJira nepesa PoauHoi;

2) dbopmupoBaHHE OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTHU 00y4a-
IOIIMXCSl K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYyYEHHMIO M TMO3Ha-
HUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO JalbHEWIEH HHANBUAYATbHOM TpaeKTopuu 00paso-
BaHUs Ha 0a3e OPUEHTUPOBKU B MUpE npodeccrii 1 mpodecCHOHATBHBIX NPEANOYTEeHHH, C yJe-
TOM YCTOMYMBBIX IMO3HABATEIbHBIX MHTEPECOB, a TaK)Ke HAa OCHOBE (DOPMHUPOBAHUS YBAXKHUTEIb-
HOT'O OTHOLLIEHUS K TPYZy, Pa3BUTHUS ONbITA YYaCTHS B COLIMAJILHO 3HAUUMOM TPY/IE;

3) dopmupoBaHHE IIEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, YYUTHIBAIOIIETO CONMAIBHOE, KYIbTYPHOE, SI3BIKO-
BOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT'O MUPA;

4) popMupoBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO U JJOOPOKEIATEIHHOTO OTHOUICHHUS K IPYTOMY
YeNIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO0, KYIbTYpE, SI3bIKY, BEpe, TPaKIaHCKON MO3UIUH, K UC-
TOpUH, KYJIbTYpPE, PEJIUTUH, TPATULMIM, sI3bIKaM, IIEHHOCTSM HapoJ0oB Poccun u Hapoi1oB Mupa;
TOTOBHOCTU U CIIOCOOHOCTH BECTU JUAJIOT C APYTUMU JIOABMH U JOCTUTaTh B HEM B3aUMOIIOH M-
MaHUs;

5) ocBO€HHE COMANBHBIX HOPM, MPaBUJI MOBEIEHUS, posiel U GOopM COLUATbHON KU3HU B TPYII-
nax u cooOuiecTBax, BKIKOYasi B3pOCIIbIE U COLUMAIbHBIE COOOLIECTBA; yYacTUE B LIKOJIBHOM ca-
MOYIIPABJICHUU U OOIIECTBEHHO KU3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIIUN C YY€TOM Peru-
OHAJIbHBIX, 3THOKYJBTYPHBIX, COLUAIbHBIX U SKOHOMUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUH MOPAIbHBIX MPOOJIEM Ha OC-
HOBE JIMYHOCTHOTO BBIOOpa, (hopMHpOBaHHE HPABCTBEHHBIX UYBCTB M HPaBCTBEHHOT'O IOBEJE-
HUS1, OCO3HAHHOT'O M OTBETCTBEHHOI'O OTHOUIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

7) ¢popmupoBaHNE€ KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUU M COTPYJIHUYECTBE CO
CBEpCTHHKAMHM, JI€TbMHU CTapIIero M MIIAJILIEro BO3pacTa, B3pOCIBIMU B Ipolecce o0pa3oBa-
TEIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEeI0BaTeNbCKON, TBOPUECKOW U APYTUX BHUIOB
NEeSITENIbHOCTH;

8) hbopmupoBaHuE 1IEHHOCTH 3I0POBOTO U 0€301MacCHOTO 00pa3a KU3HH; YCBOCHHUE TTPaBUI UHU-
BUyaJIbHOTO U KOJUIEKTMBHOTO O€30IMacCHOTO MOBEICHUS B UPE3BbIUAHHBIX CUTYAIIUsIX, YTPOXKa-
IOILUX KU3HU U 37J0POBbIO JIt0JI€H, PaBUJI MIOBEJCHUS Ha TPAHCIIOPTE U Ha JOpOTrax;

9) bopMupoBaHre OCHOB HKOJOTHUECKON KYIbTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE ONBITA IKOJIOTUYECKH OPUEHTHUPOBAHHOW peQIIeKCUBHO-
OIICHOYHOU M MPAKTUYECKOM NEATEILHOCTH B )KU3HEHHBIX CUTYAIIUSX;

10) oco3HaHue 3HAUYEHUSI CEMBbU B JKU3HM YEJIOBEKAa U O0IECTBA, IPUHITHE LIEHHOCTH CEMEUHOMN
KHU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOILICHUE K YJI€HaM CBOEH ceMbH;

11) pa3BuTHE ACTETHUUECKOTO CO3HAHUS YEPE3 OCBOEHHUE XYJT0’KECTBEHHOTO HaclIeJUsl HapOJOB
Poccun u Mupa, TBOpUECKOH €ATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeameTHbie pe3yJibTaThl:
1) yMeHHe caMOCTOSITENbHO ONPEeNATh eI CBOEro 00y4YeHUs, CTaBUTh U (POPMYIUPOBATH IS

ce0s HOBBIE 3aga4u B yIIe6e 1 TI03HABaTEILHOMN ACATCIIBHOCTHU, pa3BUBATb MOTHBBI U MHTCPCCHI
CBOEM IO3HaBaTEIbHOM ACATCIBHOCTH,



2) yMeHUE CaMOCTOSITEIBHO IJIAHUPOBATH MYTU JOCTHXKEHHUS 1€JIei, B TOM YUCJe aJbTepHATUB-
HbIE, OCO3HAHHO BBIOMpATh Hanbosee d(PPeKTUBHBIC CIIOCOOBI pElIeHUs YYCOHBIX M TO3HaBa-
TEJbHBIX 3a/1a4;

3) yMeHHEe COOTHOCUTH CBOM JEHCTBUS C IJIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOCH JESATEIHHOCTH B INPOLIECCE TOCTHXKCHHUS PE3ylbTaTa, ONPEAesTh CIOCOObI Jei-
CTBUH B paMKaX MPEJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B CO-
OTBETCTBUHU C U3MEHSIOIICICS CUTYalUE;

4) yMeHHe OlIeHUBAaTh MPAaBUIHLHOCTh BBIMOJIHEHUS yueOHOM 3a/1a4k, COOCTBEHHBIE BO3MOXHOCTH
€€ pelLIeHMUS;

5) BiajieHHe OCHOBAaMHU CAMOKOHTPOJIS, CAMOOILICHKH, MPHUHITHUS PEIIEHUI W OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U TIO3HABATEILHOU NEATCIILHOCTH,

6) yMeHUE OMpeeNATh MOHATH, CO3jaBaTh 00O0IICHHS], YCTAHABIMBATh aHAJIOTUU, KIIaCcCU(U-
[IUPOBATh, CAMOCTOSTEIILHO BEIOUPATh OCHOBAHUS U KPUTEPUU TSI KIacCu(DUKAIK, YCTaHABIIH-
BaTh MPUYUHHO-CIICACTBEHHBIE CBS3H, CTPOUTD JIOTHYECKOE PACCYX ACHHUE, YMO3aKI0YeHHEe (MH-
JYKTUBHOE, JICNYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBL;

7) yMeHHe cO3/1aBaTh, MPUMEHSATH U MPeoOpa30BhIBATh 3HAKU U CHUMBOJIbI, MOJIETH U CXEMBI JIJIS
penieHust yueOHBIX U MO3HABATEIBHBIX 33]1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymeHue opraHu30BbIBaTh YYEOHOE COTPYJHUYECTBO U COBMECTHYIO ACATEIHHOCTh C YUUTEIEM
U CBEpCTHUKaMU; paboTaTh MHIUBUAYAIBHO M B TPYIIE; HAXOIUThH OOIIee pelleHue U paspe-
m1aTh KOH(MIMKTH HA OCHOBE COTJIACOBAHMSI IMO3UIIUN M y4eTa UHTEPECOB; GOPMYyIUPOBATH, ap-
TYMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

10) ymeH#re 0CO3HaHHO UCIOJIb30BAaTh PEUEBBIE CPEICTBA B COOTBETCTBHUH C 3a/lauyeii KOMMYHH-
KallUW JIJIS BBIPAYKEHUSI CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH; TUIAHUPOBAHUS U PETYISALUU
CBOCH JIESITEIBbHOCTH; BIAJEHUE YCTHOW M MMCbMEHHOW PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU
peubio;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTU MCIOJb30BaHUS MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (ganee - MKT xomneTeHnnn); pa3BUTHE MOTUBAIIMU K OBJIa-
JIEHUIO KYJbTYPOU aKTUBHOTO MOJIb30BAHUS CJIOBAPSIMU U IPYTUMHU IMOMCKOBBIMHU CHCTEMAMHU;
12) ¢popmupoBanue U pa3BUTHE SKOJIOTHMUECKOTO MBIIUICHUS, YMEHHUE MIPUMEHSTh €ro B MO3Ha-
BaTEIbHON, KOMMYHHUKATUBHOM, COITMATILHOM MPAKTUKE U MTPO()ECCHOHAIBHON OpPUEHTAIINH.

IIpenmeTrHble pe3yabTaThl:

1) bopMupoBaHue MpeCTaBICHUM 0 MaTEMaTUKE KaK O METO/IE MO3HAHUS J€HCTBUTEILHOCTH,
MIO3BOJIAIOIIEM ONMCHIBATh U U3ydaTh PEAJIBHBIE IPOLIECCHI U ABJICHUS; OCO3HAHNE POJIM MaTeMa-
TUKU B pa3BuTuu Poccun u Mupa; BO3MOXKHOCTh PUBECTU IIPUMEPHI U3 OTEYECTBEHHON U BCe-
MUPHON UCTOPUM MAaTEMaTHYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BuTHE YMEHUH paboTaTh C y4eOHbIM MaTeMaTHYECKHUM TEKCTOM (aHaJIU3UPOBATh, U3BJIE-
KaTh HEOOXOUMYIO HH(OPMAIIIO), TOYHO M IPaMOTHO BbIPaXKaTh CBOM MBICIIU C IPUMEHEHHEM
MaTeMaTU4eCKON TEPMUHOJIOTUU U CUMBOJIMKH, IPOBOJUTH KIacCU(PHUKAIIH, JOTHYECKHE 000C-
HOBaHMsI, 10OKa3aTeIbCTBA MaTEMAaTUUYECKUX YTBEPKICHUIN: ONIEpUPOBAHNE TIOHATUSIMHU: MHOXE-
CTBO, 2JIEMEHT MHOKECTBA, MOJAMHOXECTBO, IPUHAJUIEKHOCTD, HAX0XK/IEHUE TIepecedyeHus, 00b-
€MHEHHUS [TIOJIMHOXKECTBA B IPOCTEHIINX CUTYaLUAX; PELICHUE CIOKETHBIX 3a7a4 Pa3HbIX TUIIOB
Ha Bce apupMeTHIeCKHe TeHCTBUS; IpUMEHEHHe croco0a MoucKa pelIeHus 3a1aui, B KOTOpOM
paccykKIeHHue CTPOUTCS OT YCIOBHSI K TPEOOBAHUIO WM OT TPEOOBaHMS K YCIOBHIO; COCTABJICHUE
IUTaHA pPellleHus 3aJ]aui, BbIIEJICHHE STAIlOB €€ PEIeHUs, HHTEPIPETalus BEIYUCIUTEIbHBIX pe-
3yJlIbTAaTOB B 3aJa4€, UCCICJOBAHNE MTOJIyUEHHOI'0 PELICHUS 3a/1a4M; HAX0KJEHHUE MPOLIEHTA OT
YHClla, YKcia M0 MPOIEHTY OT HET0, HaXOXKJIEHHS MPOLIEHTHOTO OTHOILLIEHUE JIBYX YHCEl,
HaXO0X/IEHUS TPOLEHTHOIO CHUKEHHSI MJIM IPOLIEHTHOT'O TIOBBIIICHNS] BEJIMYUHBI; PELIEHHE JIO0-
TMYECKHX 3ajiay;



3) pa3BuUTHE NPEACTABICHUN O YMCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10 ACHCTBUTENb-
HBIX YMCEJN; OBJIAJICHNE HABBIKAMH YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX BIYUCICHUI:
OTIEpUPOBAHNE TTOHATUSMU: HATypAIbHOE YHCIIO, IEJI0€ YUCIIO0, OOBIKHOBEHHAS P00, NECITHY-
Hast 1po0b, CMEIIaHHOE YUCIIO, PAI[MOHATILHOE YHCII0, UPPALMOHATIEHOE YHCIIO; UCIIOIb30BaHHE
CBOICTBA YUCEI U 3aKOHOB apu(PMETHICCKUX OTNEpaIliii C YUCITAMHU TIPH BBHITIOTHEHUH BBIYUCIIC-
HUI; UCIIOJIb30BaHUE MTPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 pu BBINTOJTHEHUH BBIYUCICHUN U
PEIICHUH 3a/1a4; BBITIOJHEHUE OKPYTJICHUS YKCENl B COOTBETCTBUU C IIpaBUIaMU; CPaBHEHUE Y-
ceJl; OLICHMBAHUE 3HAYEHHUS KBAaPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOT0 YHUCIIA;

4) oBna/ieHUE CHMBOJBHBIM SI3BIKOM aJITe€OphI, TPHEMaMHU BBITIOJHEHUS TOXKACCTBEHHBIX MTPE00-
Pa30BaHMI BBIPAKEHUM, PEILICHUS YPABHEHUM, CUCTEM YPAaBHEHMI1, HEPABEHCTB U CUCTEM Hepa-
BEHCTB; YMEHHS MOJIETTUPOBATh pPeajbHbIC CUTYAllUH HA S3BbIKE aIreOpbl, UCCIIEI0BATh ITOCTPO-
€HHbIE MOJIEJIH C UCIOJIb30BaHUEM ammapara aareOpbl, HHTEpIPETUPOBATh MOITYYECHHBIN pe3yiib-
TaT: BBIMIOJTHEHUE HECIIOKHBIX MTPEOOPa30BaHMIA JJIsI BEIYUCIICHIS 3HAYCHUN YHCIIOBBIX BBIpaKE-
HUM, COJIEpkKAIINX CTEIIEHU C HaTypaJbHbIM MIOKA3aTeNIeM, CTEIIEHH C LEJIbIM OTPULIATEIbHBIM
MOKA3aTeJIeM; BBITIOJIHEHUE HECTIOKHBIX TIPE0Opa30BaHUi 1IEIbIX, APOOHO paIlMOHATBHBIX BbI-
paKeHUU U BBIPAXKEHUI C KBaIPATHBIMHU KOPHSMU; PACKPHIBATh CKOOKH, IPUBOIUTH MOJO0HBIE
clraraeMblie, UCIOIh30BaTh (OPMYJIIBI COKPAIIEHHOTO YMHOKEHUS; PEIICHUE IMHEHHBIX M KBa/I-
paTHBIX YpaBHEHUI U HEPABEHCTB, YPABHEHHI U HEPABEHCTB CBOJSIIUXCS K JINHEWHBIM UIIU
KBaJIPATHBIM, CHCTEM ypaBHEHUI U HEPABEHCTB, M300paKEHUE PEIICHUI HEPABEHCTB U UX CH-
CTEM Ha YKMCIIOBOM IPSIMOIi;

5) oBnazieHre cCUCTEMON (DYHKIIMOHAIBHBIX TIOHATUN, Pa3BUTHE YMCHHSI HCIIOJIB30BaTh (DYHKIIH-
OHANIbHO-TparuecKre MPeCTABICHUS VIS PEIICHUS Pa3IMYHbIX MATEMaTUYECKUX 3a/1a4, JUIs
OTHMCAHUs U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH: ONPEACIICHUE MOJI0KEHUS TOYKH 10 €€ KOOPIHU-
HaTaM, KOOPIUHATHI TOYKHU IO €€ MOJIOKEHHUIO Ha TIOCKOCTH; HaXOXKICHHE 0 rpaduKy 3HauUe-
HUH QYHKIMH, 00JIACTH OTPEICIICHHUSI, MHOYKECTBA 3HAYCHUH, HYJIeH (PYHKIIHH, TPOMEKYTKOB
3HAKOIOCTOSIHCTBA, POMEKYTKOB BO3pACTaHUS M YOBbIBaHUS, HAMOOIBILIEr0 1 HAMMEHBIIIETO
3HaYeHHs (YHKIHUU; TIOCTPOCHUE TpaduKa TMHEHHON M KBaIPaTUIHOHN (PYHKIHIL; OlIeprupoBaHue
Ha 6a30BOM YpOBHE MOHATHSIMU: MOCIEI0BATENILHOCTD, apu(MeTHUECKast IPOrpeccus, TeOMeT-
pudecKas pOTrPeCcCHs; HCIIOJIb30BAaHUE CBOMCTB JIMHEHHOW U KBaIpaTHIHOU (DYHKIIUN U BX Tpa-
(bUKOB IpU pellIeHny 3a7a4 U3 APYTrux y4eOHBbIX IPEIMETOB;

6) OBJIaJICHHE TEOMETPUUECKUM SI3BIKOM; PA3BUTUE YMEHHS UCIIOJIB30BATh €T0 JJI ONMCAHUS
MIPEIMETOB OKPY>KAIOIIET0 MUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIECHUN, H300pa3nuTENb-
HBIX YMEHUH, HABBIKOB TEOMETPUUYECKUX MTOCTPOCHUN: ONIEPUPOBAHNE MTOHATUIMHU: PUTYpaA, TOU-
Ka, OTPE30K, IpsiMasi, Iy, JIOMaHasi, yrojl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJbHHUK,
MPSIMOYTOJILHUK U KBAJIPaT, OKPYKHOCTH M KPYT, MPSIMOYTOJIBHBIN Mapajuiesienune, Ky0, map;
M300paxeHne U3y4aeMbIX QUTyp OT PYKH U C TIOMOIIbIO TMHEHKU U [IUPKYIIS; BHITOJHEHUE U3-
MEpEHUs JUTMH, PACCTOSIHUH, BEJIMYUH YTIIOB C TTOMOIIBI0O HHCTPYMEHTOB /IS U3MEPEHUH IJIUH U
YTJIOB;

7) bopMUpOBaHNE CUCTEMATUYECKUX 3HAHUM O MIIOCKUX (PUrypax U UX CBOMCTBAX, Mpe/cTaBe-
HUW O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; PA3BUTHE YMEHUM MOJEIUPOBAHUS peaTbHbIX
CUTYaIIMH Ha SI3bIKE TEOMETPUH, UCCTIEAOBAHUS TTOCTPOSHHOM MOJIEIH C UCIIOIB30BAaHUEM T'€0-
METPUUYECKUX TOHSATHI U TEOpeM, ammapara aareopbl, pelieHuss FeOMEeTPHUECKHUX U MpaKTuye-
CKHX 3a/1a4: OTIEpUpPOBaHNE HA 0A30BOM YPOBHE MOHSATHUSAMHU: PABEHCTBO (PUTYD, MapalIeTbHOCTh
Y NEPHEHANKYISPHOCTh MPSIMBIX, YTIIbl MEKIY MPAMBIMU, TEPHIECHAUKYIISIP, HAKIIOHHAS, TPOCK-
M, POBEJICHUE JI0KA3aTEILCTB B TEOMETPUHN; OTIEPUPOBAHKE HA 0A30BOM YPOBHE IMOHATHSIMHU:
BEKTOp, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO0, KOOPAUHATHI Ha MIIOCKOCTH; pelle-
HUE 3a/1a4 Ha HaXO0XJCHUE T€OMETPHUECCKUX BEIMYMH (JJIMHA U PACCTOSIHUE, BEIMUMHA yTJIa,
TUIOMIA/b) TI0 00pa3iiaM WK alropuTMam;

8) oByIaJieHUEe MPOCTEUIIMMHE CTIOCOOaMH TIPEICTABIICHUS U aHAIN3a CTATUCTHYECKUX JIAHHBIX;
dbopMUpOBaHUE IPEJICTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peaIbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0AX WX M3YUYEHUs, O MPOCTEHIIINX BEPOSTHOCTHBIX MOJIEIISX; PA3BUTHE YMEHUN
U3BIIEKaTh WH(OpPMAILIMIO, IPECTABICHHYIO B TaOMUIaX, HA TUarpaMMax, rpadukax, OMMChIBaTh



Y QaHAJIM3UPOBATh MACCUBBI YUCIIOBBIX JaHHBIX C IIOMOILBIO MOAXOASAIIMX CTATUCTUYECKUX Xa-
PaKTEPHUCTHUK, UCIOJIb30BaTh IOHUMAHNE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOINUX SABJICHUH U
NPUHATHH PEIICHUN: (POPMHUPOBAHUE MPEICTABICHHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BE-
POSATHOCTH CIYy4aiiHOTO COOBITHUS; pPELIeHNE POCTEHIINX KOMONHATOPHBIX 33/1a4; ONpeeIcHUe
OCHOBHBIX CTATUCTHYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB; OIICHWBAHHE U BBIYHCICHHUE
BEPOSITHOCTH COOBITUS B IPOCTEHIINX ClIydasX; HaJU4Ke MPEACTaBICHUSA O POJIM IPAKTUYECKU
JIOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUH, O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBJICHH-
AX; YMEHUE CPAaBHUBATh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKH, IIOIY4YEHHBIE B IPOLIECCE
peLICHUs TPUKIaAHON 3a1a4i, U3Y4CHUS PEAIbHOIO SIBJICHMUS;

9) pa3BuTHE YMEHUI IPUMEHSTh U3yUCHHbIE TOHITHUS, PE3YJIbTAThl, METOIbI JJIs PELICHUs 33134
NPAaKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEXHBIX JAUCIUILINH C UCIIOJIIb30BaHUEM ITPU HEOOXOIH-
MOCTH CIIPABOYHBIX MATEPHAIIOB, KOMIIBIOTEPA, M0JIb30BATHCSI OLIEHKON U NPUKUIKOH IIPH TPaK-
TUYECKHUX pacyeTax: paCllO3HAaBAHKME BEPHBIX U HEBEPHBIX BbICKA3BIBAHUI; OLICHUBAHUE PE3YIlb-
TaTOB BBIYMCIICHUH IIPU PEIIECHUH NPAKTUYECKUX 3a/1a4; BHIIIOJIHEHUE CPAaBHEHNUS YHCEIl B pe-
AJIbHBIX CUTYALUAX; UCIIOJIb30BAaHUE YUCIOBBIX BBIPAXKCHUH IIPU PELICHUH IPAKTUYECKUX 3a7a4
¥ 33/1a4 U3 JPYruX y4yeOHBIX IPEAMETOB; pellieHHe IPAKTUYECKUX 3a/1a4 ¢ IPUMEHEHHUEM TpO-
CTEUIINX CBOWCTB (PUTYp; BBITIOTHEHUE MMPOCTEHITNX OCTPOCHUN M U3MEPEHUI Ha MECTHOCTH,
HEOOXO/IUMBIX B peallbHON JKU3HH.

BrinyckHUK Hay4yuTces B 5-6 kiaccax
(1J151 MCTOJIb30BAHNS B TOBCEHEBHOM KM3HU U o0ecreYeHUusi BO3MOKHOCTH yCIELIHOI0
NPOAOJIKEHUsSI 00Pa30BaHUA HA 0A30BOM YPOBHeE)

* OnepupoBath Ha 6a30BOM YpOBHE 4 TIOHATUSMU: MHOXKECTBO, JIEMEHT MHOKECTBA, TTOJAMHO-
YKECTBO, IPUHAJICKHOCTD;
* 33/1aBaTh MHO>KECTBA [IEPEUUCIIEHUEM UX DJIEMEHTOB;
* HAXOJIUTh MepeceveHrne, 00beAMHEHNE, ITOJMHOXKECTBO B MIPOCTEHIINX CUTYaIUSX.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
* pacmo3HaBaTh JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUSI.

Yuciaa

* OnepupoBath Ha 6230BOM YPOBHE MOHATUSIMH: HATYPAIHHOE YUCIIO, I[EJI0€ YHUCII0, OOBIKHO-
BeHHas ApoOb, AecITUYHAs APOOb, CMEIIAHHOE YHCIIO, PAI[HOHATIFHOE YHCIIO;

* UCITOJIB30BaTh CBOMCTBA YMCEN U MPABWIIA IEVUCTBUN C pallMOHATBHBIMU YHCIIAMH P BBIIOJ-
HEHUH BHIYHCIICHUI;

* CTOJIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 nipu BRIMOIHEHUU BHIYUCICHHUN U perie-
HHMH HECIIOJKHBIX 3a]1a4;

* BBIMOJHATH OKPYTJICHUE PAIIMOHATBHBIX YHUCET B COOTBETCTBHUH C MPABHUIIAMU,

* CpaBHMBATh PAllMOHAIbHBIC YHCIIA.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

* OLICHMBATh PE3YyJbTAThl BEIUUCICHUN MTPU PEILICHNUN MPAKTUUECKUX 3a/1a4;

* BBIMOJHATH CPABHEHUE YUCEN B PEaTTbHBIX CUTYAIUsX;

* COCTaBJIATh YMCJIOBBIE BBIPAXKEHUS ITPU PELICHUN MTPAKTUUYECKHX 3a/1a4 U 3a]1a4 U3 APYTrux
y4eOHBIX IPEIMETOB.

CraTHCTHKA U TeopHsl BePOSITHOCTEMH
* [IpencTaBnsaTh JaHHBIE B BUJIE TAOJIUL, TUArpaMM,
* YUTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE€ TAOIUIIbI, AUATPAMMBI.

TexcToBbIC 3a7a4M

* PemiaTe HECIOKHBIE CIOJKETHBIE 3a/1a4H PAa3HBIX TUIIOB Ha BCe apuMeTnuuecKue AeiCTBUS;

* CTPOUTH MOJIEJIb YCIIOBHSI 3a71a4t (B BHJIE€ TaOIHIIbI, CXEMBI, PUCYHKA), B KOTOPOH JaHBI 3HAYE-
HUSL IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LIEJIbIO0 TTOUCKA PELICHUS 3a/1a4H;



* OCYIIECTBIISITH CITOCOO TOMCKA PEIICHUS 3a/1a4H, B KOTOPOM PACCYXJICHUE CTPOUTCS OT yCI0-
BUsI K TPEOOBAaHUIO WJIH OT TPEOOBAHUS K YCIIOBHIO;

* COCTABJIATH IUJIAH PEIICHUS 33]1a4H;

* BBIJICIISITH ATAITbI PEIICHHS 3a]1a4H;

* HHTEPIPETUPOBATH BEIUMCIUTEIbHBIC PE3YIbTATHI B 3a7a4€, HCCIEA0BATh MOTYYCHHOE pellie-
HUE 3a]1a4H;

* 3HATh PA3INIUE CKOPOCTEH 0OBEKTA B CTOSIYCH BOJIC, IPOTUB TCUCHUS U 110 TEUCHUIO PEKU;

* pemaTh 3a/1a4M Ha HaXOXKJICHHE YaCTH YUCIIA M YKCIIa 10 €T YacTH,

* pelaTh 3a/1a4M Pa3HbIX THIIOB (Ha paOOTy, Ha TIOKYIIKH, Ha JIBH)KCHHE), CBSI3bIBAIOIINX TPHU Be-
JIMYUHBI, BBIACTATH STH BEJIMYUHBI M OTHOIICHUS MEXy HUMHU;

* HAXOJIUTh MPOIEHT OT YUCJIA, YHUCIIO TIO MPOIIEHTY OT HETO, HAXOUTh MPOIICHTHOE OTHOIICHUE
JIBYX YUCEJl, HAXOAUTh MPOIICHTHOE CHIKCHHUE WIIM TIPOIICHTHOE TIOBBIIICHHE BEITMYHHBI;

* pemaTh HECJIOKHBIE JIOTUYECKHE 337]a4i METOJIOM PACCyKACHUH.

B noBceaHeBHOI1 ;KM3HU ¥ IPU U3YYEeHHH IPYTUX NPEAMETOB:

* BBIJIBUTATh TUIIOTE3HI O BO3MOXKHBIX MTPEICIbHBIX 3HAUCHUSX NCKOMBIX BEIMYHMH B 3a/1a4e (Je-
JIaTh TIPUKUIIKY)

Harnsinnasi reomerpust

I'eomerpuueckue purypni

* OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMU: PUTypa, TOUYKA, OTPE3OK, NpsAMas, JIy4, JoMa-
Hasd, YI‘OJI, MHOI‘OYTOJII)HI/IK, TpeyFOJII)HI/IK nu ‘ICTI)IpexyFOJII)HI/IK, HpﬂMOYFOJII)HI/IK 158 KBaIIpaT,
OKPYKHOCTB U KPYT, IPSIMOYTOJIbHBIN Napajuienenunen, Kyo, map. M3o0paxkats nzydaemoie du-
T'ypbl OT PYKH U C IOMOUIBIO JIMHEUKHU U LIUPKYJIS.

B noBceqHeBHOM KU3HM U NPU U3YyYeHHUH JAPYTUX NPeIMETOB:

* pemaTh MPaKTHYECKUE 3a/1a4i C MPUMEHEHNEM MTPOCTEUIIINX CBOMCTB (PHUTYD.

HN3mepenus ¥ BbIYMCICHUSA

* BBIIIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BETUYNH YIJIOB, C [IOMOILBIO HHCTPYMEHTOB ISl
WU3MEPEHUM JUIUH U YIJIOB;

* BBIYMCIIATH IUIOLIAIN IPSIMOYTOJIBHUKOB.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

* BBIUUCIIATh PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYaLUAX, IUIOLIAAH NIPSIMOYTOJIbHU-
KOB;

* BBITMIOJIHATD NPOCTEHIIINE TOCTPOCHUS M U3MEPEHUS] Ha MECTHOCTH, HEOOXOIUMBIE B pealbHOU
JKU3HHU.

Hcropusi MaTeMaTHKHU

* OIIMCBIBATH OT/EIbHBIC BBIIAIOIIUECS PE3YNIbTATHI, IOJIYYEHHBIE B XO/I€ Pa3BUTUS MaTEMATUKH
KaK HayKH;

* 3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3M C OTECUECTBEHHOW U BCE-
MHUPHOMI UCTOPHUEHN.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA B 5-6 Kiaccax (1Jst
o0ecreyeHusi BO3MOKHOCTH YCIEITHOTO MPOJ0JI:KEeHUsI 00pPa30BaHUs HA
0a30BOM U YIJ1y0JI€HHOM YPOBHSIX)

JJIeMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

* OnepupoBaThS NOHATUSIMU: MHOXKECTBO, XapaKTEPUCTUKH MHOYKECTBA, SIIEMEHT MHOKECTBA,
MyCTO€, KOHEYHOE M 0ECKOHEUYHOE MHOKECTBO, TTOJAMHOKECTBO, TPUHAIJICIKHOCTD,

* OMPENeNSITh MPUHAAIEIKHOCTh dJIEMEHTa MHOXKECTBY, O0bETUHEHUIO U TIEPECECUCHUI0 MHO-
JKECTB; 3a/1aBaTh MHO>KECTBO C MTOMOIIBIO IEPEUUCITIEHUS IIEMEHTOB, CJIOBECHOTO ONKMCAHUS.
B noBceqHeBHOM KU3HHU U NIPU M3YYEHUH APYTUX MPeIMeTOB:



¢ pacCrio3HaBaTh JIOTHYCCKU HCKOPPCKTHBIC BLICKA3bIBAHU A,
¢ CTPOUTH LICTIOYKH YMOSaKJ'IIOLIeHI/II\/'I Ha OCHOBC HUCIIOJIb30BAaHUA ITPAaBHUJI JIOTUKH.

Yucaa

* OnepupoBatTh MOHATUAMU: HATYPAIBHOE YUCIIO, MHOKECTBO HATYPAJIbHBIX YHCEJI, IIEJI0€ UM C-
J10, MHOXKECTBO IIEJIBIX YHCell, OOBIKHOBEHHAs Ip00b, MecATUYHAs APOOb, CMEIIAHHOE YUCIIO,
palMoOHAIBHOE YUCIIO, MHOYKECTBO PAllMOHAIBHBIX YHCEI, TEOMETPUUECKast MHTEPIIpETaIus
HaTypalbHBIX, [EJbIX, PAIIMOHAIILHBIX;

* IOHUMATh B OOBSICHATH CMBICI MIO3UIIMOHHOW 3alUCH HATYPATLHOTO YHCIIA;

* BBINIOJIHSTH BBIYMCIICHUS, B TOM YHKCJIE C UCIIOJIb30BAHUEM ITPUEMOB PAIIMOHATBHBIX BbIYKCIIE-
HUH, 000CHOBBIBATH AJTOPUTMBI BBITIOJIHEHUS ICUCTBUN;

* UCIIOJIB30BaTh MPU3HAKU JACIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cyMMbI 1 pOU3BEICHUS YHU-
CEJI TIPY BBITIOJIHEHUH BBIYUCIICHUN U PEIICHUH 3a]1a4, 000CHOBBIBATH MTPU3HAKU JCIIMMOCTH;

* BBINIOJIHAITH OKPYIVICHUE PAllMOHAJIBHBIX YUCET C 3aIaHHON TOYHOCTHIO;

* YIOPSOYUBATH YHCIIA, 3AMMCAHHBIC B BHJIC OOBIKHOBEHHBIX U JCCSITHUHBIX APOOCi;

» gaxoauth HOJI u HOK uucen u ucnonb30BaTh UX IPU PEIICHUH 33/14;.

* OIIEpUPOBATH MOHITHEM MOJIYJIb YHCIIA, TEOMETPUUECKAsi MHTEPIIPETALMS MOTYJISI YHCTIA.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

* MPUMEHSTH MPABUJIA MPUOIMKEHHBIX BBIYUCICHUN MPU PEIICHUH MPAKTUICCKHUX 33]1a4 U pe-
[ICHUH 33]1a4 IPYTHX y4eOHBIX MPEIMETOB;

* BBINOJHATH CPABHEHUE PE3YJIHTATOB BBIUMUCICHUHN MIPU PEIICHUU MTPAKTUUECKUX 3a/1a4, B TOM
YHCIIC MPUOIMIKCHHBIX BBIUMCICHUN;

* COCTAaBJIATh YMCJIOBBIC BHIPAKCHUS U OLICHUBATH WX 3HAYCHUS TP PELICHUHU MTPAKTUUYECKUX 3a-
Jlad ¥ 33724 U3 IPYTUX y4eOHbIX MPEIMETOB.

YpaBHeHUs] M HEPABEHCTBA
* OnepupoBaTh NOHITUIMU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHMS,
pelIeHre YpaBHEHUsI, YNCIIOBOE HEPABEHCTBO.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

° Ol'IepI/IPOBaTB MOHATHUSAMH: CTOJIOUATHIE U KPYTOBELIC TUarpaMMEl, Ta6J'II/IIII)I JaHHBIX, CPEAHEC
apudmeTHIecKoe,

* U3BJIEKaTh, MHPOPMAIINIO, MPEICTABIICHHYIO B Ta0IMIaX, HA JUATPAMMAaX;

* COCTaBJIATH TaOJIMIIBI, CTPOUTh JHAarpaMMbl HA OCHOBE JITaHHBIX.

B noBceHeBHON KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

* U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIHUIO, TPEJICTABICHHYIO B Ta0JIN-
oax v Ha JuarpaMmax, OTpaxxarouiyro CBOMCTBA 1 XapaKTECPHUCTHUKU PCAIBHBIX IPOICCCOB U AB-
JICHU.

TexkcroBbIe 321244

e Pemratn IMPOCTHIC U CJIOKHBIC 3a/Ja4X PA3HbBIX THIIOB, a TAKXKE 3a]a4n HOBBIIIEHHON TPYAHOCTH;
* HCIIOJIb30BATh Pa3Hble KPAaTKHUE 3aMHUCH KaK MOJENH TeKCTOB CIOXKHBIX 3a71a4 JJIs TOCTPOCHUS
MOUCKOBOH CXEMEI U pEeICHus 3a1a4,

* 3HaTh U MIPUMEHSTH 00a crioco0a MoucKa penieHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO U OT
YCJIOBHS K TPEOOBAHMIO);

* MOJETUPOBATh PACCYKJICHUS MIPU MOUCKE PEIICHHS 33/1a4 C MTOMOIIBIO Tpad-CXeMBbl;

* BBIJICJIATD JTAIbl PEMICHUS 3329l U COJCPKAHUE KaXKIOTO JTara;

* HHTEPIPETUPOBATH BHIUMCIUTEIbHBIC PE3YIbTATHI B 3a]1a4e, HCCIEA0BATh MOJIYYeHHOE pellie-
HUE 3a71a4U;

* aHaJTM3UPOBATh BCEBO3MOXKHBIE CUTYAIIH B3aUMHOTO PACTIONIOKEHUS IBYX OOBEKTOB U U3MeE-
HEHUE UX XapaKTEePUCTUK [P COBMECTHOM JIBUKEHHUH (CKOPOCTh, BPEMSI, PACCTOSIHUE) IIPH pe-



[ICHUH 33]1a4 Ha ABM)KCHHE JIBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTUBOIMOJIOKHBIX HAIpaBe-
HUSIX;

* HCCJIEIOBATh BCEBO3MOXKHBIEC CUTYAIIMH MIPU PEIICHUH 3a]]a4 Ha IBUKEHUE 10 PEeKe, paccMarT-
pHUBaTh pa3HbIE CUCTEMbI OTCUETA;

* pemiath pa3Ho0Opa3HbIE 3a7aUl «HA YaCTH,

* pemiath 1 00OCHOBBIBATh CBOE PEILICHUE 33/1a4 (BBIACIATh MaTEMaTHUYECKYI0 OCHOBY) Ha

HaXO0X/IEHNE YaCTU YKCiIa U YUCJIa 110 €ro YacTHU Ha OCHOBE KOHKPETHOT'O CMbICIIA Apo0H;

* 0CO3HABaTh U OOBSICHATH UACHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBA3BIBAIOIIUX TPH BEIUYMHBI
(Ha pa0OoTy, Ha MOKYIKHU, HA IBUYKEHUE); BHIACIATH ATH BEIMYMHBI U OTHOLIEHUS MEKIy HUMU,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/Ia4M YKA3aHHBIX TUIIOB.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

* BBIJICJIATH [IPU PELLICHUH 3a/1a4 XapaKTEPUCTUKH pacCMaTPUBAEMOM B 3a/1a4€ CUTYallUH, OT-
JMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIUCH), KOHCTPYHPOBATH HOBBIE CUTYAIHH C
YYETOM ITUX XaPAKTEPUCTUK, B YACTHOCTH, IIPU PELICHNUHU 3a]1a4 HA KOHLICHTPALUH, YYUTHIBATh
IJIOTHOCTB BEILECTBA;

* pemaTh U KOHCTPYUPOBATh 33/1a4l Ha OCHOBE PAaCCMOTPEHUS PEAIbHBIX CUTYallUi, B KOTOPBIX
HE TpeOyeTcsl TOUHBINA BEIYUCIUTEILHBINA Pe3yIIbTaT;

* pelaTh 3a/1a4y Ha JIBUIKEHHUE 10 PEKE, pacCMaTPUBasi pa3HbIE CUCTEMBI OTCUETA.

Harnsinnasi reomerpust

I'eomerpuueckue purypni

* I3BekaTh, MHTEPIPETUPOBATH U MPeoOpa30BhIBATh HH(OPMALIHUIO O TEOMETPUYECKUX (ury-
pax, MPEACTaBICHHYIO HA YEPTEXKaX;

* U300pakaTh U3ydyaeMblie (GUTYpPBI OT PYKH U C TOMOIIbI0 KOMIBIOTEPHBIX HHCTPYMEHTOB.

HN3mepenusi u BbIYUCIEHUS

* BBITIOJIHATH U3MEPEHUE JUTHH, PACCTOSHUM, BETUYHH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JIJIsI
U3MEPEHUIITINH U YTJIOB;

* BBIYHCIIATH TUTOMIAIA IPSIMOYTOJILHUKOB, KBaJIPaTOB, 00BEMBI IPSIMOYTOJIBHBIX MapalIelIe -
neaoB, KyOoB.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

* BBIYHCIISATH PACCTOSIHUS HA MECTHOCTHU B CTaHJAPTHBIX CUTYAIIUSIX, TUIOIIAIN YIaCTKOB MPSMO-
YTOJIBHOM (OPMBI, 0O0BEMBI KOMHAT;

* BBITNIOJIHATD IPOCTEHIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B pealbHON KU3HU;
* OLIEHUBATh pPa3Mephl peasibHbIX 00BEKTOB OKPYKAOIIEro MUPA.

HUcTopusi MaTeMaTUKHU
» XapakTepu30BaTh BKJIa/l BHIJAIONINXCS MAaTEMAaTUKOB B PA3BUTHE MATEMATUKU U UHBIX Hay4-
HBIX 00JIacTell.

Il. COAEP’KAHUE YYEBHOI'O ITPEIMETA

HarypajibHble 4nc/ia 4 HyJ1b
HarypanbHblii psj YHucesl U ero CBoicTBa
HatypanbHoe 4ucio, MHOXKECTBO HATypaJbHBIX YHCENT U €ro CBOMCTBa, M300pa’keHUe HaTy-
paJbHBIX YKMCEJI TOYKaMU Ha YUCIIOBOM IIpsAMOM. Mcronb30BaHuEe CBOMCTB HATYpPaIbHBIX YUCET
IIPU PELICHNH 3a/1a4.
3anuch U YTeHHE HATYPAJIbHBIX YHCe
Paznuune mexny uudpoit m unciaoM. [lo3unuoHHas 3amuch HaTypalbHOTO YHCIA, [TOMECT-
HO€ 3HaueHHe IUQPBI, pa3psibl U KIACCH, COOTHOIIEHUE MEXIY ABYMS COCEIHUMH pa3psii-
HBIMU €IMHUI[AMU, YTCHHUE U 3allMCh HATypaJIbHBIX YUCEL.
OxpyrieHue HaTYpPaJbHBIX YHCe



Heobxonumocts okpyrienus. [IpaBuiio okpyriieHust HATypaIbHBIX YUCEIL.

CpaBHeHHe HATYPAJIBLHBIX YHCEJ, CPAaBHEHHUE ¢ YucioMm 0

[TonsiTHe O CpaBHEHUH YKCEN, CPABHEHUE HATYPAJIbHBIX YHCEN APYT C APYTOM U C HYJIEM, MaTe-
MaTHUYeCKas 3aIMCh CPAaBHEHHM, CITOCOOBI CpPaBHEHUS YUCET.

JleliCTBHS ¢ HATYPAJBHBIMH YHUCJIAMH

Clo’)keHre W BbIYMTAHUE, KOMIIOHEHTHI CJIOKEHHUSI UM BBIYMTAHUS, CBS3b MEXKIY HUMH,
HAXO/JIEHWE CYMMBI U PA3HOCTH, U3BMEHEHUE CYMMBbI U PA3HOCTHU IIPU U3MEHEHUU KOMIIOHEHTOB
CIIOKCHUS M BEIYUTAHUS.

YMHOXEHUE U JeJICHNE, KOMIIOHEHTbl YMHOXEHUS U JICJICHUS, CBSA3b MEX/y HUMHU, YMHOXEHUE
U CIIOKEHUE B CTOJOWK, JCIICHHUE YrOJIKOM, MPOBEPKA PE3YJIbTaTa C MOMOIIBIO IPUKUIKH U
00paTHOTO JAEHCTBUA.

[lepemMecTUTENbHBIA U COYETATEIbHBIA 3aKOHBI CIOKEHUS W YMHOXEHUSI, paCIpPeICIUTEb-
HBII 3aKOH YMHOXXEHHUS OTHOCHUTENIBHO CJIOXKEHUS, 0O0OCHOBaHUE aJITOPUTMOB BBIOTHEHUS
apuMETHUYECKUX JCHCTBUH.

CreneHb ¢ HATYPaJIbHBIM NOKa3aTeJIeM

3anuch YKUCIia B BUJIE CYMMBI Pa3psIAHBIX CJIaraeMbIX, MMOPSO0K BBIMOJHEHHS JEHCTBUI B BbI-
paXEHUSX, COJEPIKAIIUX CTENECHb, BBIYMUCICHUE 3HAYCHUMN BBHIPAKECHHM, COACPIKAIIUX CTETICHD.
YucsioBbie BbIPAKEHUSA

HucnoBoe BhIpaXKEHHUE U €T0 3HAYEHUE, TOPSIOK BHITIOJIHEHHS ICHCTBH.

Jlej1ieHHe ¢ 0CTATKOM

Jlenenue ¢ 0CTaTKOM Ha MHOXECTBE HATYPAJIbHBIX YHCEII, CBOMCTBA JIeJIeHUs ¢ ocTaTKoM. [Ipak-
THYCECKHUE 3aJaun Ha JEJICHUE C OCTaTKOM.

CBoilicTBa ¥ PU3HAKH 1€JTUMOCTH

CBOWCTBO 1€IMMOCTH CYMMBI (pa3HocTH) Ha uucio. [Ipusnaku neaumoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku nenmumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO NMPU3HAKOB AEIUMOCTU. Perienue
MPaKTUYECKUX 3a7a4 C MPUMEHEHHEM IPU3HAKOB JICIUMOCTH.

Pa3jioxkeHue uync/ia Ha MPOCTbIe MHOKUTEIHN

[TpocTeie u cocTaBHBIE YuCIa, peuieTo JpaTochena. PasnoxkeHue HaTypaabHOTO 4YHCIa Ha
MHOXHUTENH, Pa3I0KeHUE Ha MIPOCThIe MHOXKHUTENIU. KOoaudyecTBo nenuTeneld 4uciia, ajaropuTm
Pa3IOKEHHUS YHCia Ha MPOCThIE MHOXKUTEIN, OCHOBHAS TeopemMa apu(PpMETHKH.
AuredpanyecKkue BbIpasKeHUs

Hcnons3oBanue OykB Aiii 00O3HAUYEHHUS YHCEN, BBHIYHMCICHHE 3HAUEHUS alreOpandecKkoro
BBIPOKEHMSI, IPUMEHEHHUE alreOpanvyecKuX BBIPAKEHUU IS 3aIIMCH CBOMCTB apudmeTnde-
CKUX JIeHCTBUH, MpeoOpa3oBaHUE alreOpanvecKuX BhIPAKEHUI.

JleTe 1M M KpaTHbIE

Jlenutenb U ero CBOMCTBa, OOLIME NenuTeNnb ABYX W Oosiee duces, HAUOOMBIINKI 00Ut
JIeUTENb, B3aUMHO TMPOCTHIE YHCIIA, HAXOXIEHWE Haubobiiero oomero nenutens. KpatHoe
U €ro CBOWCTBA, 00IIIee KpaTHOE ABYX U Ooyiee 4uces, HauMeHbIIee o0Illee KpaTHOE, CIOCOObI
HAXOXKJIEHHUs HAWMEHBIIIET0 O0IIero KpaTHOTO.

Jpoou
OObIKHOBEHHBIE IPO0H

Homns, yacth, apoOHOE umncio, ApoOb. J[poOHOe 4Ymclio Kak pe3ynbTat aeneHus. [IpaBuib-
Hble U HENpaBWIbHBIE IpoOU, cMellaHHas ApoOb (CMEIIaHHOE YHCIIO).

3anmuch HATYpadbHOTO YHCIA B BUAE JAPOOHM C 3alaHHBIM 3HAMEHaTeJeM, IpeoOpa3oBaHUe
CMEIIaHHOH IpoOU B HEMpaBUIIbHYIO Jpo0b U HA00OPOT.

[TpuBenenue npoGeit k obmeMy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEii.
CrnoxeHue M BbIYMTAaHUE OOBIKHOBEHHBIX ApoOei. YMHOKEHHE U JelieHHe OObIKHOBEHHBIX
TIpOOeH.

Apudmerndeckue 1eHCTBHSI CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeicTBUS ¢ JPOOHBIMU YHCIAMHU.

Crioco0Obl palMOHAIM3AlMKU BBIYMCICHUA M MX MPUMEHEHUE TP BBITOJHEHUU JEHCTBUI.



JecsaTHYHBIE IPOOH

Ilenass m npoOHast yacTu aecsITHUYHOW ApoOu. [IpeobpazoBaHue neCATHUHBIX IpolOel B
0oObIkHOBeHHBIC. CpaBHEHHE AECATUYHBIX JpoOeit. CrokeHUEe W BBIYMTAHUE AECATUIHBIX
npobeit. OKpyTriieHrue JeCATUYHBIX Apo0ei. YMHOKEHHE U JISJICHUE JECATHYHBIX JTpOOeH.
[TpeoOpazoBaHre OOBIKHOBEHHBIX Ipo0Oeil B AecsTuuHbIe Apoou. KoHeuHbIe 1 OECKOHEUHBIC
JECSTUYHBIE TPOOH.

OTHoueHne IByX YHces

MacmTab Ha 1ane u kaprte. IIpomopruu. CBoiicTBa TPOIMOPIMH, MPUMEHEHHE TPOMOPIIHIA
Y OTHOILUEHUH IIPU PELIECHUN 3a/1a4.

Cpennee apupmMeTnyeckoe qyuceJi

Cpennee apudmernyeckoe nByXx umced. M3o0paxxeHHE CpemHero apuMEeTHUECKOTO JBYX
yycesl Ha YHUCIOBOM MpsiMOW. PelieHne mpakTUyecKuX 3a7ady ¢ MPUMEHEHUEM CpEIHEro
apupmetrueckoro. CpeaHee apupMeTHIECKOE HECKOIBKHUX YUCEI.

IIpoueHTHI

[lonsitue mpoueHTta. BeruuciieHne MPOLIEHTOB OT YMCIAa M YHUCia IO U3BECTHOMY IPOLICHTY,
BbIp@XCHHE OTHOUICHMS] B IpPOLEHTaX. PelleHne HECI0KHBIX MPAKTUUYECKHUX 3a]a4 C IPOIEH-
TaMH.

JAnarpamMmbl

Cronbyareie U KpPYyroBble nuarpaMMmbl. V3piedenne wHGOpMANUu W3

nuarpamm. M3o0paskeHue auarpaMm Mo YUCJIOBBIM JTaHHBIM.

PanunonajnHbIE YHcIa
IHos0:kMTENBHBIE M OTPHLATEIbHbIC YHCJIA
N300pakeHre 4ucesl Ha 4YUCIOBON (KOOpauHaTHOW) npsimoil. CpaBHEHHE
yucen. Moayip 4uciia, reOMeTpuYecKast HHTepIpeTanus MOy yucia. JlencTBus
C TMOJIOKUTEJIBHBIMU M OTPULIATEIILHBIMU YMCIIAMUA. MHOKECTBO LIENBIX YUCEIL.
IlonsiTHe 0 panuoHaJbLHOM 4Mcie. llepBuuHoe IpeacraBieHUE O
MHO’KECTBE pallMOHAJIBHBIX YHCell. JIeHCTBUSA C palMOHAIbHBIMU YU CIIAMU.
Pemienue TeKCTOBBIX 32124
EauHuubl M3MepeHUii: JUIMHBL, IJIOLIaad, 00bEMa, MAacchl, BPEMEHU, CKOPOCTH. 3aBUCUMO-
CTH MEXIYy €IMHHUIAMU H3MEpPEHUs KaKJIO0M BEIMYUHBI.
3aBUCHUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHUE; IPOU3BOAUTEIBHOCTD,
BpeMmsi, paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb.
3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA
Pemenune TexkcToBeIX 3amauy apupMernueckuMm crocodom. Mcrnonp3oBaHue TaOIMI, CXEM,
YepTexKed, APYIUX CPEACTB IPEACTABICHUS AAHHBIX IIPU PELICHUH 3aJa4H.
3agauu Ha IBMKeHHe, pa00OTy U MOKYNKH
PemreHre HeCHIOKHBIX 3alay Ha JBWKECHHE B IPOTHBOIIOJIOKHBIX HAIIPABICHUAX, B OJTHOM
HallpaBJICHUH, ABUKEHHE 110 PEKE [0 TEUYCHHUIO U IPOTUB TeUeHUs. PemieHue 3agad Ha COB-
MecTHYI0 paboty. IlpumeHenue npobell mpu perieHuu 3aaad.
3agauu Ha YaCTH, 1014, IPOLEHTHI
Pemenue 3a1a4 Ha HaXOXACHUE YaCTH YUCJIA U YUCTIA 110 €ro 4yacTu. Penenue 3a1a4y Ha MpoLEH-
ThI ¥ 1011M. [I[puMeHenne nponopuuii Npu peleHny 3a1ay.
Jlornueckue 3agauu
Pemennie HeclOXHBIX JIOTMUECKHX 3a7ad. PellleHue JIOTMYeCKUX 3a/ad ¢ MOMOIIbIo Ipados,
TaOIHII.
OcHoBHbIe MeTOAbl pelleHUs] TEeKCTOBBIX 3aJa4d: apupMeTHUeCKUil, mepedop BapHaHTOB.

Harnsanas reomerpust

durypsl B OKkpyxarouiem Mmupe. Harmsinele npezictaBieHus o (Gurypax Ha IDIOCKOCTH:
npsiMasi, OTPEe30K, JIyd, YroJl, JIOMaHasl, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. UeTsIpexyrob-
HUK, IPSMOYIOJIbHUK, KBaapaT. TpeyronbHUK, BUJbI TPEYTOIbHUKOB. IIpaBUIBHBIE MHOIO-



yronbHUKU. M300paskeHre OCHOBHBIX FeoMeTpHuecKux ¢uryp. B3aummuoe pacnosioxeHue
JIBYX TPSIMBIX, JBYX OKPYKHOCTEW, MPSIMON M OKPYKHOCTH. [[nMHA OTpe3ka, JOMaHOM.
Enunnne usmepenus amHbel. [loctpoeHue oTpeska 3alaHHOW JUIMHBL. Buael yrios.
I'pangycnas mepa yrina. 3MepeHue u NOCTpOEHHUE YIiIoB ¢ MOMOLIBIO TPAHCIIOPTHUPA.

[Tlepumerp MHoroyrosbHuka. [loHsTHe miomanu (GUIYphl; €IMHULIBI U3MEPEHUsS ILUIOLIA N,
[Tnomans npsMoyronbHUKaA, KBaapata. [IpuOnmkeHHOe U3MepeHue Iomaau (Guryp Ha Kiet-
yaroii Oymare. PaBHOBenukue GUryps.

Harnsiiaele npesacraBieHuss O NMPOCTPAHCTBEHHBIX (urypax: KyO, napasuiesienunen, npusma,
nupamua, map, cepa, Konyc, nuauaap. M3o0paxenne npoctpancTBeHHbIX ¢Guryp. [Ipumepst
cedyeHnid. MHororpanHuku. IIpaBunpHbIe MHOTOTpaHHUKU. [IprMepsl pa3BepTOK MHOIOrpaH-
HUKOB, IMJIMHJPa U KOHYCA.

[Tonstue o0wvema; enuHuLbl 00beMa. OOBEM NPAMOYIOJIBHOIO Mapajuleenumesaa, Kyoa.
[Tonstue o paBenctBe ¢uryp. LlenTpanpHas, oceBas M 3epKaibHas cUMMeTpuu. M3o0paxe-
HUE CUMMETPHUHBIX (Uryp.

Pemenune npakTHueckux 3ajad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.

Hcropusi MaTeMaTHKHU

[TosiBnenue uudp, Oyks, ueporyindoB B Ipolecce cyYeTa U pacHpeAeseHHs MPOAYKTOB Ha
Hpesuem bnmxnem Bocroke. CBsa3p ¢ Heonurnueckoil peBostoLuen.

Poxxnenue mectunecaTepuuHoOn cuctemsl cunciacHus. [losBieHHne NecsITUYHON 3aliCcH YUCEIL.
Poxnenne u pasButue apupmernku HarypaiabHbix uucen. HOK, HO/I, npoctsie uncna. Pe-
nieto JparocdeHa.

[TostBneHue HyJIS U OTPULIATEIBHBIX YHCEN B MaTeMaTHKE APEeBHOCTH. Poib

Huodanta. [Touemy (-1)(-1) =+17?

[pobu B BaBunone, Erunte, Pume. OtkpbiTHEe AecaTUYHBIX ApoOeil. CTapuHHBIE CHUCTEMBbI
Mmep. ecaruunbsie npoOu W meTpudeckas cuctema mep. JI. MarHunkwuii.

I1l. TEMATHYECKOE IINTAHUPOBAHUE

Tema
KonunyecTBo yacoB
| 1
5 yac. B HeJAeJI10 6 yac. B HeJeJII0
5 KJIACC
§ 1. HatypasbHble yucia u mKaibl 15 18
§ 2. CnoxxeHue U BHIYMTAHUE HATYPAJIBHBIX YHCEI 21 24
§ 3. YMHOXeEHHE U JelIeHNEe HATYyPAJIbHBIX YHCET 27 30
§ 4. Ilnomanm 1 00BEMBI 12 16
§ 5. OOBIKHOBEHHBIE APOOH 23 29
§ 6. lecatuunsie npodu. CrokeHue U BIYUTAHUE JECsI- 13 18
TUYHBIX Ipo0ei
§ 7. YMHOXeEHUE U JACIICHUE eCATUYHBIX Tpo0ei 26 32
§ 8. IHCTpyMEHTHI i1 BBIUMCIIEHUN U U3MEPEHUN 17 20
[ToBTOpEeHME 16 17




6 KJIACC

§ 1. denumocTtsb uncen 20 24
§ 2. CrnoxeHue u BEIYMTAaHKE Ipo0Oeii ¢ pa3HBIMU 3HAMEHa- 22 26
TEJSIMU

§ 3. YMHOXeHHE U JieneHne OOBIKHOBEHHBIX JIpoOei 32 38
§ 4. OTHOIICHUS U TTPOIIOPIINH 19 20
§ 5. [lonoxuTenpHBIE U OTPUIIATEIHHBIC YUCITA 13 16
§ 6. CiioxeHue U BBIYUTAHUE MOJOKUTEIbHBIX U OTPHULIA- 11 14
TEJIbHBIX YUCEIT

§ 7. YMHOXEHUE U JCIICHHUE MOJ0KUTEIbHBIX U OTPHIIA- 12 15
TETBHBIX YUCEIT

§ 8. Pemenue ypaBHeHuM 15 17
§ 9. KoopauHaThl Ha TJIOCKOCTH 13 16
[ToBTOpeHue 13 15




