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1.Ilnanupyemble pe3ybTAThl
N3ydyeHne MaTeMaTHKU B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh O0YYarOIIMMCSI IOCTUYb CJIETYIOIINX
pE3yJIBTAaTOB Pa3BUTHUSA:

B JINYHOCTHOM HaIlpPaBJICHUH:

1) yMeHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOHW M HHCHMEHHOH peuH,
MMOHMMATh CMBIC]I TIOCTAaBJIEHHOW 3a/lauM, BHICTpPAWBaTh apryMEHTAllMIO0, MPHUBOJIUTH MPUMEPBI U
KOHTPIIPUMEDBI;

2) KpUTUYHOCTH MBIIUICHUSI, YMEHUE PAcIiO3HABATh JIOTHUSCKH HEKOPPEKTHBIC BHICKA3bIBAHMS,
OTJIMYaTh TMIIOTE3Y OT (PaKTa;

3) mpeacTaBieHHEe O MAaTEMAaTHUSCKONM HayKe Kak cdepe 4eloBe4ecKOW NesTeNbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHS LIMBUIN3ALINH;

4) KpeaTUBHOCTh MBIIUICHUS, HHUIMATUBA, HAaXOJAYHMBOCTh, AKTHBHOCTh IPU PpEIICHUU
MaTeMaTHYECKHX 3a7ay;

5) yMeHHe KOHTPOJIMPOBATH MPOIECC U PE3YIIbTAT YIeOHONMAaTEeMaTHUECKONICATEIbHOCTH;

6) ctocOOHOCTh K 3MOLMOHAILHOMY BOCHPHUSTHIO MaTeMaTH4ecKuX OOBEKTOB, 3ajad,
PELLIECHHH, paCCYKICHHII;

7)BOCIIMTAHUE POCCUICKOM TIpa’KAAaHCKONW MIEHTUYHOCTH: MATPUOTU3Ma, YBAXKEHUS K
OteuecTBy, OCO3HAHMS BKJIa/la OTECUYECTBEHHBIX YYEHBIX B PA3BUTUE MUPOBOW HAYKU;

8)OTBETCTBEHHOE OTHOILICHHE K YUYEHHIO, TOTOBHOCTb M CIOCOOHOCTH OOyYaromumxcs K
CaMOPA3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTUBALIMU K O0YYEHHIO U TIO3HAHUIO;

9)oco3HaHHBIHM BEIOOD U MOCTPOEHHUE JaNbHEHIIEH HHIUBUAYAIbHON TPAEKTOPUU 00pa30BaHUs
Ha 0a3e OpPUEHTHPOBKM B Mupe mpodeccuii ¥ TPoPecCHOHATBHBIX MPEANOYTCHUH C Y4ETOM
YCTOWYMBBIX TI03HABATENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (POPMHUPOBAHHS YBAaKUTEIHHOTO
OTHOILEHUS K TPYZy, Pa3BUTHE OIBITA y4aCTUS B COLIMAIBLHO 3HAYUMOM TPYIE;

10)yMeHre KOHTPOJIMPOBATH MPOIIECC U PE3yNIbTAT yUeOHONW U MATEMAaTUICCKOU JIeATEIIbHOCTH;

11)KpUTHYHOCTh MBIIUICHUS, HWHULMATHBA, HAXOIYMBOCTb, AKTUBHOCTb IPH pPEILIECHUU
rE€OMETPUUYECKU

B MeTalnpeIMeTHOM HAaNPaBJIeHUN:

1) nepBOoHaYaNbHBIC MPEACTABICHUS 00 HISIX W O METOAaX MAaTeMAaTUKH Kak o0
YHHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJEIMPOBAHUS SIBICHUN UIIPOLIECCOB;

2) yMEHUE BUJETh MAaTEeMaTHUYCCKYIO 3a/lady B KOHTEKCTE MPOOJEMHOW CHTyallMd B JAPYIUX
JUCLUILINHAX, B OKPYKAIOIIEH KU3HY;

3) yMeHHUE HaXOJHWTh B PA3IMYHBIX MCTOYHUKAX MH(POPMAIUIO, HEOOXOAUMYIO Ui PEIICHHS
MaTeMaTU4YeCKUX IpoOseM, U MPEICTaBIATh €€ B MOHATHOW (opMe; IPUHUMATh PEIICHUE B YCIOBUAX
HEMOJIHOM U N30BITOYHOM, TOUHOM U BEPOSITHOCTHOM MH(OpMAaIINY;

4) yMeHHE TOHUMATh W HCIOJIb30BaTh MaTeMaTHUECKHUE CPEACTBAa HArisimHOCTH (rpadukw,
Jarpammbl, TaOJUIIbI, CXEMBI U Jp.) IS WUTFOCTPALlUU, UHTEPIPETALMH, apIryMEHTAIUH;

5) yMeHHe BBIIBUraTh TUIOTE3bI [IPU PEIICHUH Y4eOHBIX 3a/a4 U MOHUMATh HEOOXOAUMOCTh
UX NPOBEPKH;

6) yMeHHE TPUMEHATh HWHIYKTHBHBIE U JCAYKTUBHBIC CIIOCOOBI PACCYKICHHH, BHICTh
pa3IuyHbIe CTpaTErnu pelIeHMs 3a/1a4;

7) NOHMMaHUE CYIIHOCTH alrOPUTMHYECKUX MpPEANHCAHUNA W YMEHHE [eHCTBOBAaTh B
COOTBETCTBHH C MPEIJIOKEHHBIM aITOPUTMOM;

8) yMeHue caMOCTOSITENIbHO CTaBUTh LIEJIM, BBIOMPATh M CO3/aBaTh AJITOPUTMBI JUIS PEIICHHS
y4eOHBIX MAaTeMaTHYCCKUX TPOOIIEM;

9) ymeHue miaHMpoBaTh U OCYLIECTBIISITH JESATEIBHOCTb, HAIPABICHHYIO HAa PELICHUE 3a/1ad
HCCIIEI0BATENIBCKOIO XapaKTepa;

10)ymMeHne caMOCTOATEIBHO ONPEEIISATh e CBOEro o0y4deHUsl, CTaBUTh U (hOpMyTUpOBaThH
s cebs HOBble 3ajaud B yuéOe, pa3BUBaTb MOTHBBI W HHTEPECHl CBOEH I103HABATEIIbHOM
NESTENbHOCTH;

11)ymMeHHe COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBIATh
KOHTPOJIb CBOCH JESATEILHOCTH B MPOLECCE JTOCTHKECHUS pe3yIbTaTa, ONPeNesiTh CIOoCO0b! JeiCcTBUI
B paMKax IpeJUI0KEHHBIX YCIOBUH U TPEOOBAaHUM, KOPPEKTUPOBATh CBOM JACHCTBUS B COOTBETCTBUU C
U3MEHSIOIIECHCS CUTyaluen;

12)ymeHue omnpenensTh IOHATUS, co37aBaTh OOOOIIEHUS, YCTaHABIMBATb aHAJOIUU,



KJ1acCU(pULIMPOBATh, CAMOCTOSATEIHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KilacCU(UKALINY;

13)ycTanaBnuBaTh MPUUMHHO-CJIEACTBEHHbIE CBSI3H, IPOBOAUTH JOKA3aTEIBHOE PACCYXKACHUE,
YMO3aKJII0UeHue (MHAYKTUBHOE, IeAYKTHBHOE U [0 aHAJIOTHUH) U 1€TaTh BbIBO/IbI;

14)ymMeHune WIUTIOCTPUPOBATh U3YYEHHBIE TIOHATUS U CBOMCTBA (hUTryp, onpoBepraTh HEBEPHbIE
YTBEPKICHHUS,

15)koMneTeHTHOCT, B OOJACTH  HCIIOJIB30BAaHUS HMH(POPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

16)nepBoHavanpHbBle MpeAcTaBiIeHUs 00 uAesIX HU O MeToJaX TIeOMeTpUM Kak o0
YHHUBEPCAJIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJEIMPOBAHUS SIBICHUN U IIPOLIECCOB;

17)ymenue BUAETh F€OMETPUUECKYIO 3a/1ayy B KOHTEKCTE MPOOJIEMHOW CUTyalMd B JIPYTUX
JTUCLUIUINHAX, B OKPYKAIOLIEH KU3HU;

18)yMeHne HaxoauTh B Pa3IUYHbIX MCTOYHMKAX WH(OPMAINIO, HEOOXOIUMYIO JJIsi pEICHUS
MaTeMaTU4YeCKUX NpoOseM, U MPeJICTaBIATh €€ B MOHATHOW (opMe, IPUHUMATh PEIIEHUE B YCIOBHUIX
HEMOJIHOM MM U30BITOYHON, TOYHOW MIJIM BEPOSITHOCTHOW MH(pOpMaLnu;

19)ymeHne MOHMMATh M HCHOJb30BAaTh MaTeMaTHYECKHE CPEACTBAa HATJSIHOCTU (UEPTEkKH,
TaOJINILIBI, CXEMBI U JIP.) VIS WIUTIOCTPALMK, HHTEPIIPETAllMH, apTyMEHTAllUY;

20)ymMeHME BBLABHraTh TUIIOTE3bl MPHU PEHICHWH 33aJa4yd U MOHHMATh HEOOXOAMMOCTb HX
IIPOBEPKH;

B IIpeIMETHOM HAINIPABJICHHUH:
1) ¢dopmupoBaHMe NpPEACTABICHMH O MaTeMAaTUKE KaK O METOJIe TO3HAaHUS JEHCTBUTENBHOCTH,
II03BOJIAIOIIEM ONMCHIBATh U U3ydaTh PEaIbHbIE MPOLIECCH U SIBICHHUSA:
OCO3HAaHHE POJIM MaTeMaTUKHU B pa3BuTuu Poccun u mupa;
BO3MOXXHOCTb IPHUBECTH NIPUMEPHl M3 OTEUECTBEHHOM M BCEMUPHONM MCTOPUH MAaTEMaTHYECKUX
OTKPBITUH U UX aBTOPOB;
2) pa3BUTHE YMEHHUH paboTaTh C y4eOHBIM MAaTEMaTHUYECKUM TEKCTOM (QHAJIM3UPOBATh, U3BIIECKATh
HEOO0XOAMMYI0 HH(QOPMALIMIO), TOYHO M TPAaMOTHO BBIpAaXaTb CBOM MBICIUM C IPUMEHEHHEM
MaTeMaTU4YeCKOH TEPMUHOJIOTMH W CHMBOJHUKH, NPOBOJUTH KIACCU(UKAIMH, JIOTHUECKUE
000CHOBaHMS, 10KA3aTEILCTBA MATEMATUYECKUX YTBEPIKICHHMN:
OIIEpUPOBAHUE TOHATUSMHU: MHOXKECTBO, JJIEMEHT MHOXECTBA, IOJMHOKECTBO, IPHUHAIJIEKHOCTb,
HaXO0XXJCHHUE NepecedeHust, 00beIMHEHHUS IOJMHOXKECTBA B POCTEHIINX CUTYaLMAX;
pelleHNe CIOKETHBIX 3a/1a4 pa3HbIX TUIOB Ha Bce apu(MeTHUECKUE ICHCTBHUS;
IIpUMEHEHHE croco0a MOUCKA PELIeHUs 3aJayd, B KOTOPOM PAaCCyXJEHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;
COCTaBJICHUE IIJJaHA PELIEHUS 3aJadyd, BBIICICHUE JTAllOB €€ PEIICHUs, WHTepIpeTanus
BBIUHCIIUTENIBHBIX PE3Yy/IbTaTOB B 33J1a4€, UCCIIEJOBAaHUE MTOJYYEHHOTO PELICHUS 33/1a4U;
HaxOXJIEHHE MPOLEHTa OT 4YHUCIA, YHUCJIa 10 MPOLEHTY OT HEro, HAaxOXACHHUS IPOLEHTHOIO
OTHOILEHHUSI JIBYX YHCEJ], HAXOXKJIEHUS IPOLEHTHOIO CHMKEHUS WM HPOLEHTHOIO IOBBILIECHUS
BEJIMYMHBI,
pelIeHre JOrMuecKuX 3a1ay;
3) pa3BuTHE NPEACTABICHUN O YMCIE U YHCIOBBIX CHUCTEMaX OT HATypalbHbIX 10 ACHCTBUTEIBHBIX
YlCeJl; OBJIaJICHUE HaBBIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUUCICHUI:
ONepUPOBAaHUE MOHATHAMHU: HATypaJbHOE UYHUCIIO, LIEJI0E YUCIIO, OOBIKHOBEHHAs ApPOOb, JecsTHUYHAs
Ipo0Ob, CMELIAHHOE YKCIIO0, PALIMOHAIIBHOE YUCIIO0, UPPALIMOHAIBHOE YUCIIO;
MCIOJIb30BaHUE CBOMCTBA YHCEN M 3aKOHOB apU(PMETHUECKUX OINEpallUii C YUCIaMU MIPU BBIIOJTHEHUU
BBIYMCIICHUIA,
WCIIO0JIb30BaHUE MPU3HAKOB JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIUUCICHUNA U PELICHUU
3az1ay;
BBITNIOJTHEHUE OKPYIJIEHUS YMCEl B COOTBETCTBUU C IIPABHIIAMU;
CPaBHEHHE YHCEIL;
OLICHMBAaHHE 3HAYEHUS KBAJPAaTHOIO KOPHS U3 IOJOKUTEIBHOTO 1IEJIOT0 YNCIIa;
4) oBIaJeHME CUMBOJBHBIM SI3bIKOM anreOpbl, MPUEMAaMM BBINOJHEHUS  TOXJECTBEHHBIX
npeoOpa3oBaHUi BBIPAKCHHI, PEIICHUS YPaBHEHUH, CUCTEM YypaBHEHMI, HEPAaBEHCTB U CHCTEM
HEpaBEHCTB;, YMEHHUS MOJEIMPOBATh peallbHbleé CHUTyallUM Ha s3bIKe anredphl, MCCIeI0BATh
IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM ammapara ajiredpbl, UHTEPIPETUPOBATH IOJYyYEHHbIN
pe3yJIbTar:



BBINIOJIHEHNE HECTOXHBIX NPEoOpa3oBaHUM JJIs1 BBIYUCIEHUS 3HAYEHUH YHMCIOBBIX BBIPAXKEHUH,
COJIEp)KAllIMX CTEMEHM C HaTypajJbHBIM I[IOKa3aTeJIeM, CTEHNeHHM C ILEJNbIM OTPULIATEIbHBIM
MoKa3aTesem;

BBITIOJTHEHHE HECIIOKHBIX TPE0Opa30BaHUM LENbIX, JPOOHO PallMOHAIBHBIX BHIPAKEHUN U BhIpAXKEHUIN
C KBaJIpaTHBIMU KOPHSIMH; PAaCKpbhIBaTh CKOOKH, NMPHUBOAMTH MOAOOHBIE CjlaraeMble, HCIIOJIb30BaTh
(hopMyITBI COKpPAIIEHHOTO YMHOKEHHSI;

pelIeHne JTUHEHHBIX U KBaAPATHBIX YPaBHEHUI 1 HEPABEHCTB, yPaBHEHUI 1 HEPABEHCTB, CBOISIIIUXCS
K JIMHEHHBIM WJIM KBaJApPAaTHBIM, CHUCTEM YpPaBHEHMH W HEPABEHCTB, H300paK€HUE peLIeHUM
HEPABEHCTB U UX CUCTEM Ha YHCJIOBOM IPSMON;

5) oBnazeHWe CUCTEMOW (YHKIMOHANBHBIX TOHATUM, pa3BUTUE YMEHUsS  HUCIOJIb30BaTh
(GyHKUIMOHANBHO-TpaUUECKe MPEICTaBICHUS IS PELICHUS Pa3IMYHbIX MAaTEMaTHUECKUX 3a]a4, JJIs
OIMCAHUS U aHAJIN3a PeaIbHBIX 3aBUCHMOCTEH:

OIIPEACIICHUE TIOJIOKEHHUSI TOUKM IO €€ KOOpAMHATaM, KOOpAMHATBhl TOYKH II0 €€ IOJIOKEHHIO Ha
IJI0CKOCTH;

HaxXOXXJeHHe 1Mo rpaduKy 3HaAUYeHUH (QYHKUIUHU, 00JaCTH ONMpeAeIeHHs, MHOXECTBA 3HAUCHHM, HylIen
(GyYHKIMH, TPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKOB BO3pacTaHUs M yObIBaHUS, HAMOOJIBILIETO
Y HAUMEHBILIETO 3HAYCHUS (PYHKIIH;

ocTpoeHue rpaduka TUHEHHON U KBaJIpaTUIHON ()YHKIIHIA;

orepupoBaHue Ha 0A30BOM YPOBHE MOHSATHUSAMH: MOCIEI0BATEIBHOCTD, apU(PMETHUECKAs IPOrPECCHS,
reoMeTpHuuecKas Mporpeccus;

UCIOJIb30BAaHUE CBOMCTB JIMHEHHOM U KBaApaTUUHON (PYHKIMIA U UX rpauKOB P PELICHUH 33134 U3
IPYTUX y4eOHBIX IPEIMETOB;

6) oOBJaJEHUE TIEOMETPUYECKUM SI3BIKOM; pPa3BUTUE YMEHHUS HCIOJIb30BaTh €ro I OINHCAHUS
MIPEIMETOB OKPYXKAIOIIET0 MHUpA; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN, M300pa3UTEIbHBIX
YMEHMH, HAaBBIKOB FT€OMETPUUECKUX TOCTPOCHHUIA:

OlepUpPOBaHUE MOHIATUAMHU: (PUrypa, TOUKA, OTPE3OK, MpsimMas, JIyd, JJOMaHasi, yrojl, MHOTOYTOJIbHUK,
TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK M KBaJpaT, OKPY>KHOCTb U KPYT, NPSMOYTOJIbHBIN
napauiesienumnesa, Kyo, map; u3o0pakeHue M3ydaeMbIX (QUryp OT pYKH U C MOMOUIbIO JHUHEUKH U
HUPKYJLL,

BBITIOJTHEHUE HW3MEpPEHUsl MJIMH, PACCTOSHUMN, BEJIWYMH YTJIOB C IOMOIIbI0 HHCTPYMEHTOB ISt
U3MEPEHUM JUIUH U YIJIOB;

7) dopMupoBaHHE CUCTEMATUYECKUX 3HAHUH O MIIOCKUX (UTYpaxX U UX CBOICTBaX, MPEJCTABICHUN O
MIPOCTEHIINX MTPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHE YMEHHM MOJEIMPOBAHUS pPEealIbHbIX CUTYyallUd Ha
S3bIKE TEOMETPHUH, HCCIENIOBAHUS TOCTPOCHHOW MOJIEIN C HCIHOJB30BAHUEM TIeOMETPUUYECKUX
MOHATHH U TEOPEM, amnmnapaTa ajareopbl, pelieHns FreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4:
olepupoBaHue Ha 0a30BOM ypOBHE TMOHATUSAMH: PABEHCTBO (QUTYp, MapaiedbHOCTh U
NEPIEeHIUKYJIIPHOCTD IPSIMBIX, YTJIbl MEXAY NPSAMbBIMH, IEPIEHAUKYIISIP, HAKJIOHHAS, IPOCKLIUS;
MIPOBEJICHUE 10KA3aTEIHCTB B TEOMETPUU;

olepupoBaHue Ha 0A30BOM YpOBHE MOHATUSMU: BEKTOP, CyMMa BEKTOPOB, IIPOU3BE/ICHUE BEKTOpA Ha
YHCII0, KOOPIAUHATHI Ha TIIOCKOCTH;

pelIeHre 3aJa4 Ha HaXO0XJIEHHWE I'€OMETPUYECKUX BEJIMYMH (AJIMHA M PAcCTOSIHME, BEJIMYMHA YIJIa,
IUIOINAb) O 00pa3laM WK alropuTMam;

8) oBnajeHHe MPOCTEUITUMHU CIIOCOOaAMU MPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;
dbopMHUpOBaHHE NPEICTABICHUA O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B pEAJTbHOM MHPE U O
Pa3IUYHBIX CHoco0ax UX H3YYEHHS, O MPOCTEUIIMX BEPOATHOCTHBIX MOJENSAX; pa3BUTHE yMEHUMN
U3BIIEKaTh MH(OPMAIHIO, MPEJCTABICHHYI0 B TaONMIaX, HA AWArpaMmax, rpaukKax, ONUCHIBATh U
aHAIM3UPOBAaTh MAacCHBBl YHCIOBBIX JAHHBIX C IIOMOMIIbIO MOJXOASIIMX CTaTHUCTUYECKUX
XapaKTEpUCTHK, HCIOJb30BaTh IMOHUMAHHME BEPOSTHOCTHBIX CBOWCTB OKPY’KAIOLIUX SIBICHUNA INpU
MPUHSITUU PEUICHUN:

(bopMHpOBaHUE MPEICTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIIy4yailHOTO
COOBITHS;

pelIeHre MPOCTEUIIINX KOMOMHATOPHBIX 3aJ1a4;

OTpe/iesIeHne OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YMCIOBBIX HAOOPOB;

OLICHUBAHME U BHIYHUCICHUE BEPOSITHOCTH COOBITHS B MPOCTEHIINX CITydasix;

HaJIMYUE MPEACTaBICHUS O POJM MPAKTHUYECKU JIOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITHIA, O



POJIM 3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SIBJICHUSAX;

YMEHHE CpPAaBHHBAThb OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTHKH, IOJIyY€HHBIE B Ipoliecce
pelIeHNs IPUKIAIHON 3a1a4u, U3yYCHHsI PEaIbHOTO SIBJICHUS;

9) pa3BuTHE yMEHUIN MPUMEHSTh U3yYEHHBIE TOHATHS, PE3YyNIbTaThl, METO/bI AJI PEIICHUS 3a1a4
MIPAKTUYECKOT0 XapakTepa U 3a/1a4 U3 CMEXHBIX JUCIUIUIMH C UCIOJIb30BaHUEM NPU HEOOXOAUMOCTH
CIPaBOYHBIX MaTEpUaJIOB, KOMIbIOTEPA, IMOJIb30BATHCA OLIEHKOM M MPUKHUIKON MPHU NMPAKTUYECKUX
pacuerax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBAHUM;

OLICHMBAHME PE3YJIbTATOB BHIYMCICHUH MIPU PELICHUH NTPAKTUYECKUX 33124,

BBITNIOJTHEHUE CPABHEHUS YHCEN B PEAIbHBIX CUTYaLUAX;

MCIIOJIb30BAHUE YHCIIOBBIX BBIPA)KEHUH IPU PEIICHUH MPAKTUYECKHUX 3a]ad U 3a4ad U3 IpYyrux
y4eOHBIX MPEIMETOB;

pelIeHre MPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIIUX CBOUCTB (UTYp;

BBINOJIHEHUE MPOCTEUIINX NOCTPOSHUN U U3MEPEHHUI Ha MECTHOCTH, HEOOXOUMBIX B peajbHON
KU3HY;

10) ¢opmupoBanue HHGOPMALMOHHOW U aAJITOPUTMUYECKON KyJIbTYphl; (OPMUPOBaHUE
MPEICTABICHHUA O KOMITBIOTEpE KaK YHUBEPCAIBLHOM YCTpOMcTBE 00pabOTKM MHPOPMALIUU; Pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHHI HCIIOJIb30BAHNS KOMIIBIOTEPHBIX YCTPOMCTB;

11) ¢dopmupoBanue mpeACTaBICHUS OO0 OCHOBHBIX M3Y4aeMbIX MOHATUAX: HHOpMAaIUs,
aJITOPUTM, MOJEJIb - U X CBOMCTBAX;

12) pa3BuTHE aITOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOro s MpodecCHOHATBHON
NESITEIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHMH COCTaBUTh M 3alUCATh AJTOPUTM IS
KOHKPETHOT'O HCIOJHUTENsA; (OPMHpPOBAHME 3HAHUKH 00 aIrOPUTMHYECKHX KOHCTPYKIIHSX,
JIOTUYECKUX 3HAYCHUAX M ONEpalusAx; 3HAKOMCTBO C OJHHMM H3 S3BIKOB IPOTPAMMMPOBAHMS U
OCHOBHBIMH AJITOPUTMUYECKUMHU CTPYKTYPaMH - IMHEHHOH, YCIOBHOM M LIMKIMYECKOM;

13) ¢dopmupoBanue ymeHuil Gopmanuzanuu M CTPYKTYPUPOBAaHUS HH(OpPMALUM, yMEHUS
BBIOMpPATh CHOCOO MPEACTaBICHUS! JAHHBIX B COOTBETCTBHHM C TOCTABJICHHOW 3ajayeil - TaOJMIIBL,
CXeMbl, rpaduky, JuarpaMMsbl, € HCIOJb30BAHUEM COOTBETCTBYIOIIUX IPOrPAaMMHBIX CPEJICTB
00paboOTKH TaHHBIX;

14) dopmupoBaHne HABBIKOB M YMEHMH 0€30IaCHOr0 M 11eJ1ecO00pa3HOro IMOBEIEHUs MHpU
paboTe C KOMIIBIOTEpHBIMH TporpaMMaMu ©u B MHTepHere, yMeHHs COONIONATH HOPMBI
MH(POPMALIMOHHOM 3THKH U IIpaBa.

Ilnanupyemblie pe3yabTaTbl 00y4eHUsI MATEMATHKH B 5-9 Kkiiaccax
BeimyckHuK Hay4uTcs B 5-6 kinaccax (A1 HCIIOB30BaHMS B IOBCEHEBHOM KU3HU U 00ECTICUCHHS
BO3MOYXHOCTH YCHEIIIHOTO MPOJI0JKEHUST 00pa3oBaHus Ha 0a30BOM YpOBHE)
o OHGpI/IpOBaTI) Ha 0a30BOM YPOBHEC MOHATUAMU: MHOKECTBO, 3JICMCHT MHOKCCTBA,
MOAMHOKECTBO, NPUHAAJICIKHOCTD,
® 33/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX JIEMEHTOB;
® HaxOJHUTh MepeceyeHne, 00beTMHEHNE, TOAMHOXKECTBO B MIPOCTEHIIINX CUTYAIHSIX.
B noBce1HEBHOM KU3HU U NIPU U3YUYEHUU JPYIUX NIPEIMETOB:
® pacrno3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUSL.
Yucna
e OrmepupoBaTh Ha 0230BOM YPOBHE MOHATHUSIMH: HATypPAIBHOE YUCJIO, I[EJI0€ YMCII0, OOBIKHOBEHHAS
Ipo0b, NecATUYHAS APOOb, CMEIIAHHOE YMCIIO, PAIIMOHAEHOE YUCIIO;
® ICIIOJI30BATh CBOICTBA YMCEIN U MIPaBUJIa ACHCTBUI C pallMOHAIBHBIMU YUCIAMHU IIPU
BBITIOJTHCHU U BBILII/ICJIGHI/II;'I;
®  JCIOJIb30BaTh MPU3HAKH JETUMOCTH Ha 2, 5, 3, 9, 10 pH BBIOJTHEHUH BBIUUCIECHUN U PEILIEHUH
HECJIOKHBIX 3a]1a4;
¢  BBINNOJIHATH OKPYIJICHUEC PALIMOHAJIbHBIX YHUCCII B COOTBCTCTBHUU C NTPpaBUJIAMU;
® CpaBHUBATH PAllMOHAIbHBIC YUCIIA.
B noBceiHEBHOM KU3HU U TIPU U3YUEHHUH IPYTHX TPEIMETOB:
® OLCHHUBATDH PC3YJILTAThI BEIUHCIICHUN IIpU pCHICHUYN NPAKTUYCCKUX 3ada4,
® BBINOJHATH CPAaBHEHUE YUCEN B PEATIbHBIX CUTYalUsX;



®  COCTaBJIATH YHCJIOBBIC BBIPXKEHUS MPH PEILICHUH MIPAKTUUYECKUX 3a71a4 U 3a]1a4 U3 APYrux
y4EOHBIX MPEJAMETOB.

CraTucTika ¥ T€OpUs BEPOSITHOCTEN

e [lpeacraBnsaTh JaHHbIE B BUE TAOJIULL, JHArpaMm,

e yuTaTh HH(POPMALIMIO, IPEJCTABICHHYIO B BUJE TaOJIUIbI, TUArpaMMBbI.

TexkcroBble 3a1aun

e PemaTth HeCI0XKHBIE CIOKETHBIE 3aJJa4l PAa3HBIX TUIIOB Ha BCEe apu(pMeTHUYEeCKUE ACHCTBUS;

® CTPOMTH MOJEIIb YCJIOBUS 3a/1a4M (B BUJI€ TaOIUILIbl, CXEMBI, PUCYHKA), B KOTOPOIl JaHbI 3HAUEHUS
JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYHMH, C LI€JbI0 IOUCKA PEIIeHHs 3a/1auH;

® OCYILECTBIISITH CIIOCO0 MOKMCKA PEIISHUs 33]a4l, B KOTOPOM PACCYXIEHUE CTPOUTCS OT YCIIOBHS K
TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIaH PEIICHUS 3aJauH;

®  BBIJICNATH ITAIBl PELUICHUS 3aa4H;

® UHTEPHPETHPOBATH BHIYMCIUTEIbHBIC PE3YIbTAThI B 33/1a4€, UCCIEI0BATh MOIYYEHHOE PELICHHE
3ajauu;

e 3HaTh pa3jaUyuue CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHHUS U TI0 TEUEHHUIO PEKU;

e pemarh 33Ja4d Ha HAXOXKICHHUE YaCTH YKCIIa U YHUCIa M0 €ro YacTH;

e pelaTh 3aJa4d pPa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKH, Ha IBU)KEHHUE), CBA3BIBAIOILUX TPU
BEJIMYMHBI, BBIIEISITh 3TH BEIMYMHBI U OTHOILIECHUS MEXKly HUMU;

® HaxOJUTh MPOIEHT OT YUCJIA, YUCIIO IO MPOLIEHTY OT HETO, HAXOUTh IIPOLIEHTHOE OTHOILLIEHUE
JIBYX YHMCEJl, HAXOAUTh MPOLIEHTHOE CHUKEHHUE WM MPOLIEHTHOE MOBBILIIEHUE BEJINYHHBI,

® pemaTh HECIOXKHBIE JIOTUYECKUE 3a7]aul METOJIOM PaCCYXICHUM.

B nosce1HEBHOM KU3HU U IIPU U3YUYEHUU JPYIUX IIPEIMETOB:

®  BBIJIBUTATh TUIIOTE3bI O BOBMOXKHBIX MPE/IeIbHBIX 3HAUEHUSX HCKOMBIX BEJIMYMH B 3aj1aue (JenaTh
MIPUKHJIKY)

Harnsinnas reometpust

I'eomerpuueckue Gpurypol

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMHE: (PUTYpPa,TOUKA, OTPE3OK, MpsiMasi, Iy, JOMaHas,
yT'0JI, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJbHUK, IPSIMOYTOJIBHUK U KBaJpaT,
OKPY>KHOCTh M KPYT, IPSIMOYTOJIbHBIN Napajuienenumnes, kyo, map. M3o0paxars usydyaembie
(GUrypsl OT pyKu M ¢ IOMOIIBIO JIMHEHKU U HUPKYIIS.

B noBceiHEBHOI KU3HU 1 TIPU U3yYSHUU APYTUX TPEIMETOB:

e pemarh NPaKTUYECKHUE 337au C IPUMEHEHHEM MPOCTEHIINX CBOMCTB (UTyp.

W3mepeHus 1 BBIYUCIIEHUS

®  BBIIOJHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BETUYHH YIJIOB, C [IOMOILbIO HHCTPYMEHTOB IS
W3MEPEHUH JIUTMH U YTJIOB;

®  BBIYHMCIATH IJIOLIAU PSIMOYTOJIbHUKOB.

B noBceiHEBHOI KU3HU U TIPY U3yYSHHUN APYTUX IPEIMETOB!

® BBIYHUCIATH PACCTOSTHUSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUSX, IO IPSIMOYTOJIbHUKOB;

®  BBINOJIHATH POCTEHIIINE TOCTPOSHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOJUMBIE B PEaIbHOM
KH3HH.

Hcropus MmaTeMaTHKU

®  OIHUCHIBATh OT/EIbHBIE BBIIAIOIINECS PE3YIbTATHI, IOJYYEHHBIE B X0JI€ PA3BUTUS MAaTEMAaTUKHU KaK
HAYKH;

® 3HaTh IPUMEPHI MATEMAaTHUECKUX OTKPBITUI U UX aBTOPOB, B CBS3HU C OT€YECTBEHHOHN U
BCEMHUPHON UCTOPHUEH.

BbInyCKHUK NOTYYHUT BO3MOXKHOCTh HAyYUThCs B 5-6 Kitaccax (1 o0ecrieuyeHHst BO3MOKHOCTH

YCHEIIHOT0 MPOI0JKEHUsT 00pa3oBaHUsl Ha 0a30BOM U YIITyOJIEHHOM YPOBHSX)

DJeMEeHThI TEOPUU MHOKECTB M MaTEMAaTUYECKOM JIOTMKHI

e Onepuposamov NOHAMUAMU. MHOICECMEBO, XAPAKMEPUCTNUKU MHOIHCECMEA, INEMEHM
MHOJHCECMBa, nycmoe, KOHeYHOe U OeCKOHEeUHOe MHOMCECBO, NOOMHOINCECMBO,
NPUHAONIEHCHOCTID,



® onpedensms NPUHAONIEHCHOCTN DNIEMEHMA MHONCECBY, 00bEOUHEHUIO U NepeceyeHU0
MHOJICECME; 340A8aMb MHONCECMBO ¢ NOMOUBIO NEPEUUCTIeHUsL DIeMEHMO8,
CIOBECHO20 ONUCAHUAL.
B noBceiHEBHOI KU3HU U TIPU U3YyYCHHUU APYTUX TPEIMETOB:
®  PACNO3HABAMb NOCUHECKU HEKOPPEKMHbLE BbLCKA3bIGAHUS,
® cmpoumbs YenoyKu yMO3aKIOYeHUl Hd OCHOBE UCHONb308AHUSL NPABUIL JIOCUK.
Yucna
o  Onepuposame NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECMBO HAMYPALbHBIX YUCE], Yelloe YUCTO,
MHOIHCECmMB0 YenblX yuces, 00bIKHOBEeHHASA OPOOb, OeCAMUUHASL OPOOb, CMEUAaHHOe YUCTO,
PAYUOHATIbHOE YUCTIO, MHONCECTBO PAYUOHATLHBIX YUCET, 2eOMEMPUYECKAs UHMePNPemayus.
HamMypanvbHblX, YeavlX, payuOHATbHbIX,
®  NOHUMAMb U OOBACHAMb CMBLCT RO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,
®  BLINOIHAMDb BbLIYUCTICHUS, 8 MOM YUCTEe C UCNOTIb308AHUEM NPUEMOB PAYUOHATILHBIX GbIUUCICHUL,
000CHOB8bIBAMN ANCOPUMMbL bINOIHEHUS OCUCBULL,
® ucnonvzoeame npusHaku derumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npousgedenus uucen
npu 8bINOIHEHUU BbIYMUCTEHUN U PeUeHUlU 3a0aY, 000CHO8bI8AMb NPUSHAKU 0eIUMOCIU;
8bINOIHAMb OKPY2lleHUe PAYUOHANbHBIX YUCe] ¢ 3a0aHHOU MOYHOCMbIO;
YIOPAOOHUBAMb YUCLA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHBIX U OeCAMUYHBIX Opobell;
nHaxooumv HO/l u HOK uucen u ucnoiv308ams ux npu peuweHuu 3a0d;.
ONepupoBamb NOHAMUEM MOOYIb YUCLA, 2e0MEeMPULeCKdsi UHMepnpemayus Mooyis Yucid.
MTOBCETHEBHOM KU3HU U TIPH U3YUCHHUH JIPYTHX MPEIMETOB:

e Je e o o

NPUMEHAMb NPABUIA NPUOTIUNCEHHBIX BbIYUCTICHUL NPU PeuleHUU NPAKMUYeCKUx 3a0ay U peueHuu

3a0a4 Opyaux y4eOHvIX npeomemos;

®  GLINONHAMb CPABHEHUE PE3YTbMAmMO8 GbIUUCIEHUL NPU Peulenuy NPAKMU4ecKux 3a0ay, 8 mom
yycie npUbIUNCEHHBIX GbIUUCTICHUL,

®  COCMAsnAmb YUCOBblE BbIPAINCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHUU NPAKMUYeCKUX 3a0ay
U 3404y U3 Opyaux y4eOHbIX npeomMemos.

VYpaBHEeHUs U HEPABEHCTBA

e Onepuposamv NOHAMUAMU: PABEHCMBO, YUCTO0B80€ PABEHCMEBO, YPABHEHUE, KOPEHb YPABHEH s,
peuieHue ypasHeHus, Yucio8oe HepaseHCcmeo.

Craructuka u Teopus BEpOATHOCTEN

e Onepuposame NOHAMUAMU. CIOIOYAMbLE U KPY208ble OUASpAMMbL, MAOIUYbl OAHHBIX, CPeOHee
apugmemuueckoe,

® u3BNEKaAmMb, UHGPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX,

® cocmaeisames madauYsl, CMpPoOUms OUAZPaAMMbl HA OCHOBE OAHHBIX.

B moBceiHEBHOM XKU3HU U TIPH U3YUYSHHUH JIPYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPRPEMUPOBAMb U NPEoOPA308b16aMb UHGOPpMAyUIO, NPEOCABIIEHHYIO 8
Mmaodauyax u Ha OUAzpamMMmax, OmpaxiCcalowy1o C80UCMEA U XapaKmepucmuKki peaibHblx npoyeccos
U s61EHUL.

TekcToBBIE 3a1aUN

e Pewamb npocmvie U CLONCHbIE 3A0a4U PAZHBIX MUNOE, A MAKHCE 3A0aAYU NOBLIUEHHOT
mpyoHocmu,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeTU MEKCMOE CIONCHBIX 3a0ay OJisl NOCMPOEHUs
NOUCKOBOLL CXeMbl U peuleHuUsl 3a0ay;

®  3HAMb U NPUMEHAMb 00a CNOCODA NOUCKA peuleHus 3a0ay (om mpebosanus K YCi08Uo u om
VC08UsL K MPeDO8aHUI0);

®  M00enuposamsv paccyircoerus npu NOUCKe peteHus 3a0ad ¢ NOMOWbI0 epag-cxembl;

®  gblOeNAMb IMANbl peuleHUs 3a0a4u U COOePIHCAHUE KaH 0020 IMAand,

®  UHMEPNpPemuUpo8ams GbIYUCTUMEbHBIE Pe3)Ibmamel 6 3a0aye, Uccied08ams NOJYYeHHOe
peutenue 3a0a4u;

®  QHATU3UPOBAMb BCEBOIMONCHBLE CUMYAYULU 83AUMHO20 PACNONO0NCEHUS 08YX 00BEKMO8 U

U3MeHeHUe UX XapaKmepucmux npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paCCMOsHUe) npu



peutenuu 3a0ay Ha 08udceHUue 08X 00bEKMo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOTONCHBIX
HanpasieHusx,
®  UCCNe008amb 6CEB03MOICHBIE CUMYAYUL NPU PeUeHUU 3a0ad Ha O8UdCeHUe No peke,
PAcCMampusams pasHvle CUCeMbl OmMcYéma,
® pewamsb pazHOOOPA3HbIE 3A0aYU «HA YACMUY,
® pewamsb u 0O0OCHOBLIBAMb C80E PelleHUe 3a0ay (8bI0eNAMb MAMeMAMU4ecKyro OCHO8Y) Ha
HAXO0JHCOEHUE Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICId OpoOuU;
®  0Co3HaABamMb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUNO8, CEA3LIBAIOUUX MPU GETUYUHDBL
(na pabomy, Ha NOKYNKU, HA 08UNCEHUE), BbLOEIAMb MU BENUUUHBL U OMHOUEHUS MeNHCOY HUMU,
NPUMEHSIMb UX NPU PEUeHUU 3a0ay, KOHCMPYUPOB8aAmb COOCMBEHHbLE 30Ul YKA3AHHbIX MUNOB.
B nosceHEBHOM KU3HU U IIPU U3YUYEHUU APYIUX NIPEIMETOB:
®  gbI0eNAMb NPU peulenul 3a0ay XapaKkmepucmuky paccmampusaemoll 8 3a0ave cumyayuu,
OMIUYHbIE OM PeabHbIX (Me, OMm KOMOPbIX A6CMpAZUuposaniucy), KOHCMpPYupo8ams Ho8ble
cumyayuy ¢ y4émom 3mux Xapaxmepucmux, 8 4acmHOCmu, Npu peulenun 3a0ay Ha
KOHYEeHmpayuu, y4uumsiéams NIOMHOCHb Geujecmad;
® pewamsb U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUS PeabHblX CUMYayull, 8 KOMOPbIX
He mpebyemcst MOYHBLU GbIYUCTUMENbHBLU PE3VIbMam,
® pewams 3a0a4u HA OBUIICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCTEMbl OMCYema.
Harnsnnas reomerpus
I'eomeTpuueckue Gurypsl
o [/361eKamb, UHMEPNPEMUPOSAMs U NPeobPaA306b186aMb UHDOPMAYUIO O 2e0MEMPULECKUX
Queypax, npedcmasienHyro Ha Yepmedcax,
®  u300padcams uzyuaemvle Queypvl Om pyKu U ¢ NOMOUbIO KOMALIOMEPHBIX UHCMPYMEHMOS.
N3mepenus v BBIYHCICHUS
®  BBLINOAHAMb UMEPEHUe ONIUH, PACCNOAHUL, 8ETUYUUH Y208, C NOMOWBIO UHCIMPYMEHMO8 OlIs
usMepeHull ONUH U Y208,
®  BLIYUCHAM NIOWAOU NPAMOY2OIbHUKOS, K8AOPAMO8, 00bEMbI NPAMOY20NbHbIX
napanienienunedos, Kyoos.
B moBceTHEBHO KU3HU U TTPH U3YUYCHHUH JIPYTUX MPEIMETOB:
®  BLIYUCTIAMb PACCMOSHUSL HA MECIMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWAOU YUACTKO8
NPAMOY20JIbHOU opMbl, 00BLEMBL KOMHAM,
®  BLINOIHAMb NPOCMeluUe NOCMPOEHUS HA MECIMHOCIU, HEODX0OUMbLE 8 PealbHOU HCUZHU,
®  OyeHUBamMb pamepwvl peanbHblX 00bLEKMO8 OKPYHCAIOUe20 MUPQ.
Hcropus maTeMaTuku
o Xapaxmepuzoeamv 6K1A0 8blOAIOWUXCSA MAMEMAMUKOE 8 PA3BUMUE MAMEMAMUKU U UHBIX
Hayu4HbIX obaacmetl.

Breimmyckauk HayuuTcs B 7-9 knaccax (U1 HCTIONB30BaHUS B TIOBCETHEBHOM JKU3HH U 00€CTICYCHUS
BO3MO>KHOCTH YCIICIITHOTO TIPOJIOJDKEHHsI 00pa3oBaHus Ha 0a30BOM YPOBHE)
DJIEMEHTEI TCOPHUU MHOXKCCTB U MaTEeMaTUIECKOU JTOTUKH
e OmnepupoBaTh Ha 0230BOM YpOBHE MOHSITUSIMHU: MHOKECTBO, YJIEMEHT MHOXKECTBA,
MOJIMHO>KECTBO, PUHA/IJICKHOCTH;
® 33/1aBaTh MHOXKECTBA MEPCUNCIICHHEM UX JICMCHTOB;
® HaXOJUTh MepecedeHne, 00beTMHEHHUE, TTOJJMHOKECTBO B MMPOCTEHIIINX CUTYAIHIX;
e OmnepupoBaTh Ha OA30BOM YPOBHE MOHATUSMU: ONPECIICHUE, AKCUOMA, TeOpeMa,
JI0Ka3aTeIbCTBO;
® [IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEPBLIIAIOATBEPKHEHNS CBOMX BBICKA3bIBAHU.
B noBceiHEeBHOM KU3HU U TIPU U3YUYEHHUH IPYTHX MPEIMETOB:
®  HCIIOJIB30BATh IpapuuecKoe MPeACTaBICHUE MHOXKECTB JIJISl ONMCAHUS PeabHBIX IMPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 APYTUX YUeOHBIX MPEIMETOB.
Yucna



e OnepupoBaTh Ha 0230BOM YPOBHE MOHATHAMHM: HATYpaJIbHOE YUCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAs
IpoOb, 1ecsATHUHAs IpoOb, CMELIaHHAas Apo0b, pallMOHAIBHOE YHCII0, apU(PMETHIECKUI
KBaJPAaTHBIN KOPEHB;

® HCIIOJIB30BATh CBOMCTBA YMCEN U IIPABWIIA ACHCTBUM ITPHU BBIIIOJHEHUH BBIYUCIICHU;

® HCIOJB30BaTh NMPU3HAKHU JAEIUMOCTU Ha 2, 5, 3,9, 10 ipu BBINIOJTHEHUH BBIYMCICHUN U PEIICHUN
HECJIOXKHBIX 3a/1a4;

®  BBINOJIHATH OKPYIJICHHE PALIMOHATIBHBIX YHCET B COOTBETCTBUU C IPABUIAMU;

® OLIEHUBAaTh 3HaYEHHE KBAJPATHOI'O KOPHS U3 MOJIOKUTEIBHOIO 1IEJI0r0 YHCIa;

® pacro3HaBaTh PALlMOHAIbHbIE U UPPALMOHAIBHbIE YHCIIA;

® CpaBHUBATh YHCJIA.

B noBce1HEBHOM JKM3HU U IIPU U3YYEHHUH IPYIMX IPEIMETOB:

® OLIEHUBATh PE3YyJIbTAThl BEIUUCIECHUH ITPH PEILICHUH IPAKTUYECKHX 3a/1a4;

®  BBINOJHATH CPABHEHUE YHCEI B PEAJIbHBIX CUTYAIHSIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYrux
y4eOHBIX MPEJAMETOB.

ToxnecTBeHHbIE TpeoOpa3zoBaHU

e BhINonHATE HECTIOXKHBIE TPE0Opa30BaHMs I BEIYUCICHHS 3HAYCHUN YHCIIOBBIX BBIPAKCHUH,
coJieprKallluX CTENEHH C HAaTypaJbHbIM [TOKa3aTelIeM, CTETIIEHHU C LIeJIbIM OTPULATEIbHBIM
[I0Ka3aTeseM;

®  BBINOJIHATH HECJIOXKHBIE TPE0Opa30BaHUs 1IEIIbIX BBIPAXKECHUN: pAaCKPBIBATh CKOOKH, IPUBOJAUTH
MOJOOHBIE ClIaracMbIe;

® HCHOJB30BATH (POPMYIIBI COKPAILICHHOTO YMHOXEHHUS (KBaApaT CyMMBI, KBapaT pa3HOCTH,
Pa3HOCTh KBaIpaTOB) JUIsl YIIPOLIEHUS BBIYMCICHUH 3HAUCHNUI BBIPAKEHUI;

e  BBINOJIHATH HECJIOKHBIE TPeo0pa30BaHus IPOOHO-TUHEHHBIX BHIPAKEHUH U BBIPAKEHUHN C
KBaJIpaTHBIMU KOPHSIMHU.

B noBceHEBHOM KU3HU U IIPU U3YYEHUH APYTUX IPEIMETOB:

® [IOHMMAaThb CMBICJI 3aIMCH YKCJIAa B CTAaHIaPTHOM BU/JIE;

e OIepHpoBaTh HA OA30BOM YPOBHE MMOHATHEM «CTaHAAPTHAS 3aIHUCh YHCIIAY.

VYpaBHEHMsI U HEpaBEHCTBA

e OnepupoBaTh Ha 6230BOM YpOBHE NOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHUE,
KOPEHb YPAaBHEHHS, PELLICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLIEHUE
HEpPaBEHCTBA;

® [IPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

® pemlaTh JMHEWHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIINECS K IMHEUHBIM;

® pemaTh CUCTEMBI HECJIOKHBIX JTMHEHHBIX YPaBHEHUN, HEPABEHCTB;

® IIPOBEPATH, SABIACTCS JIU JAaHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);

e pemiaTh KBaJpaTHbIE ypaBHEHUs 10 (GOpMyJie KOPHEN KBaIpaTHOI'O YPAaBHEHUS;

e 1300pakaTh peLICHHs] HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSMON.

B noBceiHEBHOI KU3HU U TIPU U3YYEHUH APYTUX NPEIMETOB:

® COCTaBJIAThH U peIlaTh JUHEHHbIE YPABHEHUS IIPU PEIICHUH 3a/1a4, BO3HUKAIOIIUX B APYTUX
y4eOHBIX MpeaMeTax.

OyHKIMHT

e Haxoauth 3HaueHHEe QYHKIIUU 110 3aJaHHOMY 3HAUEHUIO apIyMEHTa;

® HAXOJIWTh 3HAUCHHE apryMEHTa IO 3aJJaHHOMY 3HAUYEHHUIO ()YHKIIMHU B HECJIOKHBIX CUTYAIHAX;

®  ONpEIEISAThH MI0JIOKEHUE TOUKU 110 €€ KOOpAMHATAM, KOOPJAUHATHI TOUKH 10 €€ MOJ0KEHHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

e 110 rpaduKy HAXOAUTH 00JIACTH OTPEAEIICHNUS, MHOKECTBO 3HAUCHUH, HYTU (PYHKIIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUSI, HAUOOJIbILIEE U
HauMeHbIlIee 3HaueHus! QyHKIINH;

® CTPOWTH rpaduK JUHEHHON (HYHKINH;

® TIPOBEPSATH, ABISAETCS JIU JaHHbIM rpaduk rpagukoM 3agaHHON QYHKIMN (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHOW MPONMOPIUOHATILHOCTH);

e omnpenensaTh NpUOIMKEHHBIC 3HAYEHUS! KOOPAMHAT TOUYKH NepecedeHus TpaduKoB QyHKINH;



OIEPUPOBATH HAa 0A30BOM YPOBHE IMOHATUSIMH: TIOCIIEI0BATEILHOCTD, apUPMeTHUECKAas
Hporpeccusi, FeOMETPUUECKas IIPOTrPECcCHs;

pemiaTth 3a/1a4i Ha IPOrPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJYYEeH HEMOCPEICTBEHHBIM
nojcuérom 6e3 npuMeHeHust Gopmy.

B noBceHEBHOM KWU3HU U NIPU U3YYEHUU JPYTUX NIPEIMETOB:

MCIIOJIb30BaTh TpaMKH PETbHBIX IPOIECCOB U 3aBHCUMOCTEH JIJIsl ONIPEICTICHIS UX CBOWCTB
(HanOoJIbIINEe ¥ HAMMEHBIIINE 3HAYCHUS, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, 00JIaCTH
TMMOJIOKUTCIIBHBIX U OTPULATCIIbHBIX 3HAYCHUHU U T.H.);

MCIIOJIb30BaTh CBOMCTBA TUHEHHON (DYHKIIUU U ee TpaduK Mpu perieHn: 3a1a4 U3 IPYrux
y4eOHBIX MPEIMETOB.

CraTucTtHka ¥ TeOpHs BEPOSITHOCTEN
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VmeTb npeacTaBieHHe O CTATUCTUUECKUX XapaKTEePUCTUKAX, BEPOATHOCTH CIy4aiiHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

pemaTh MpocTeiire KOMOMHATOPHBIE 3a/Ia4i METOI0M MPSIMOT0 M OPraHU30BaHHOTO 1epedopa;
IIPEJCTABIATh JaHHbIE B BUJIE TaOJIUL], TUarpaMmM, rpaduKos;

YUTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbl, AUAarpaMMBbl, rpaduka;

OIIpEJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKHU YUCIIOBBIX HAOOPOB;

OLIEHHUBATh BEPOATHOCTH COOBITHS B MPOCTEHUILINX CIydasiX;

UMETb MPEICTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSAX.

HOBCCHHCBHOﬁ JKU3HU U IIPpU U3YUCHUHU APYTUX IIPECIAMETOB!

OLIEHHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Iepedopa;

HUMETh NPEJCTaBICHNE O POJIUM PAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHUI;
CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTECPUCTUKY, MIOJYYEHHBIC B IIPOLIECCE PELICHUS
IIPUKJIATHOM 3a1a4u, U3Yy4CHHs PEAIBHOTO SIBJICHMS;

OLICHUBATh BEPOATHOCTb PEAIbHBIX COOBITHI U SBJICHUI B HECIOKHBIX CUTYaIUX.

TekcToBbIe 3a1a49u

Pemiate Hec0XKHbIE CIOKETHBIE 33/1a4M PAa3HBIX TUIIOB HA BCE apu(pMeTH4ecKue AeHCTBUS;
CTPOUTH MOJIEJIb YCIIOBHS 3a7auu (B BUA€ TAOJIUIIbI, CXEMbI, PUCYHKA UM YPaBHEHHMS), B KOTOPOM
JIaHbI 3HAYEHUS ABYX U3 TPEX B3aUMOCBI3aHHBIX BEJIMUUH, C LEJIbI0 ITOMCKA PEIICHUS 3a1a4U;
OCYILECTBIIATh CIIOCO0 MOMCKA PELICHMs 3a7jaul, B KOTOPOM PacCyXJIE€HHE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHMUS K YCIOBUIO;

COCTABJIATH IUIAH PELICHUS 3a1a4u;

BBIJICIIATH 3TAlbI PEILICHUS 3a1a4H;

MHTEPIPETUPOBATH BEIYUCIIUTEIBHBIE PE3YJIbTATHl B 3a/1a4€, UCCIEN0BATh II0JYyYEHHOE PELIEHHE
3a/1a4u;

3HATh pa3IMyue CKOPOCTEH 00BEKTA B CTOSTUEH BOJIE, IPOTUB TEUCHHUS U 110 TEUCHUIO PEKHU;
pelaTh 3aja4d Ha HAX0XKICHUE YaCTH YUCJIA U YUCJIa 110 €ro YacTH;

pemaTh 3a/1a4y pa3HbIX THUMOB (Ha paboTy, HAa OKYIIKU, Ha IBUYKEHUE), CBSA3BIBAIOLINX TPU
BEJINYUHBI, BBIJEIIATH 3TU BEJIMUYMHBI U OTHOLICHUS MEXKIy HUMY,

HaxOJMTh MPOLICHT OT YKUCJIA, YUCIIO IO MPOLEHTY OT HETO, HAXOAUTh IIPOLIEHTHOE CHUYKEHUE WU
IIPOLICHTHOE IOBBIIIEHUE BEJIUYUHBI;

pemaTh HECIOKHBIE JIOTUYECKHUE 3aJa4l METOJIOM PACCYKACHUM.

B noBcegHEBHOI KU3HU U IIpU U3YUCHUU APYTHUX NPCAMETOB:

BBIJIBUTaTh TUIOTE3BI O BOSMOKHBIX IPEJICIbHBIX 3HAUCHUAX NCKOMBIX B 3aja4de BEJIMYMH (J1€1aTh
IIPUKUJIKY).

['eomeTpuueckue Gurypsl

OnepupoBath Ha 0230BOM ypOBHE MOHATHIMH T'€OMETPUIECKUX DUTYD;

U3BJIEKaTh HHPOPMAIIHIO O TEOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEKaX B SBHOM
BUJIC;

MPUMEHSTH JUIS PEIICHHS 3a71ad TeOMeTpHIecKie (DaKThl, €CIIM YCIIOBHSI UX IPUMEHEHHS 3a/1aHBI B
ABHOH (popme;

pemaTh 3a/1a4y Ha HAXOXKICHUE TEOMETPHIECKUX BEINYMH 110 00pa3naM Wil aJlrOpUTMaM.

B noBcetHEBHOM KU3HU U IIPU U3YUYEHUU JPYIUX NIPEIMETOB:



® ICIIOJIb30BAaTh CBOMCTBA T€OMETPUIECCKUX (DUTYD IS PEIICHHS TUIIOBBIX 3a71a4, BO3HUKAIOIUX B
CUTYyalUsIX IOBCETHEBHOM KU3HM, 3a7a4 MPAKTUYECKOTO COJAEPKAHMS.

OTtHoteHus

e OrmnepupoBaTh Ha 0230BOM YpPOBHE NMOHATUSIMH: PABEHCTBO (DUTYp, paBHbIE (PUTYPHI, pABEHCTBO
TPEYTrOJIBHUKOB, TAPAJUICTLHOCTh MPSIMBIX, IEPICHAUKYISIPHOCTD MPSMBIX, YTIIBI MEKITY
MPSIMBIMU, TIEPIICHAUKYJIISIP, HAKJIOHHAS!, TPOEKIIMSL.

B moBcenHeBHOM KU3HU U NPU U3YUEHUU APYTUX MPEIMETOB:

® JCIOJIb30BaTh OTHOIICHUS JJIsSl pELICHUSI TPOCTEUIINX 3a/1a4, BO3HUKAIOIIUX B PEabHOM JKU3HHU.

N3mepenus u BIUMCICHUS

e BpIMOTHATH U3MEPEHUE JJIMH, PACCTOSTHUM, BEJIMYUH yTJIOB, C IOMOIIBI0 HHCTPYMEHTOB JIJISt
U3MEPEHUM JUIUH U YIJIOB;

® PUMEHATH POPMYJIIBI IEPUMETPA, IJIOMAAN U 00BEMA, TTOMIAAH MOBEPXHOCTU OTIEIbHBIX
MHOTOTPaHHUKOB TIPU BBIUUCIICHUAX, KOT/Ia BCE TaHHBIC UMEIOTCS B YCIIOBHUH;

e npuMeHsTH Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKUE COOTHOIICHHUS JISI BRIYUCTICHUS
JUTUH, PACCTOSIHUM, TUIOMIAJICH B MPOCTEHIINX CITydasx.

B nosce1HEBHOM KU3HU U IIPU U3YUYEHUU APYIUX NPEIMETOB:

® BBIUKCIATH PACCTOSIHUSL HA MECTHOCTH B CTAHAAPTHBIX CUTYaIUsX, IUIOMIAJAN B MPOCTEHIITNX
CIIy4asiX, IPUMEHATh (OPMYJIbl B IPOCTEUIINX CUTYALUSAX B [IOBCEIHEBHON KU3HU.

I'eomeTpuueckue NoCTpoeHUs

e U3oOpaxkaTh TUIIOBBIE IJIOCKHE PUTYPHI U (GUTYPBI B TPOCTPAHCTBE OT PYKH U C TTIOMOIIBIO
WHCTPYMEHTOB.

B noBceiHEeBHOM KU3HU U NIPU U3YUYEHUU OPYTUX MPEIMETOB:

®  BBINOJHATH MPOCTEHIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaJIbHOM KU3HU.

I'eomerprueckue npeodbpazoBaHus

e Ctpouts (purypy, CHMMETPUUHYIO TAaHHOUW (PUTYype OTHOCUTEIHHO OCH U TOUYKH.

B noBcenHeBHOM KU3HU U PU U3YUEHUU APYTUX MPEIMETOB!

® pacrno3HaBaTh ABIKEHHE OOBEKTOB B OKPYKAIOIIEM MHpE;

e pacmo3HaBaTh CHMMETPHYHBIE (PUTYPBI B OKPYXKAIOIIIEM MUPE.

BexTopbl 1 KOOpAMHATEI HA INTIOCKOCTH

e OrnepupoBaTh Ha 6230BOM YpOBHE NOHATHUSMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YUCJI0,KOOPIUHATHI Ha TJIOCKOCTH;

e ompenessaTh NPUOTMKEHHO KOOPAUHATHI TOUKH 10 €€ N300pa’keHUI0 Ha KOOPIUHATHOM
IIJIOCKOCTH.

B noBceiHEBHOM KU3HU U NIPU U3YYEHUU APYTUX MPEIMETOB:

®  ICIIOJIB30BATh BEKTOPHI JIsl PELLIEHUS IPOCTENIINX 3a/1a4 Ha ONPEEIIEHUE CKOPOCTH
OTHOCUTEILHOTO JABUKECHUSI.

Hctopusa mateMaTuku

e OnuceIBaTh OTJEIbHBIC BHIJAIOIIUECS PE3YIbTAThI, TOJTYYEHHBIC B XO€ Pa3BUTHS MATEMAaTHUKU
KaK HayKU;

® 3HATh IPUMEPBI MATEMATHYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPHUEH;

® [IOHMMATh POJIb MATEMATHKHU B pa3BUTHH Poccum.

MeTtoapl MaTEMaTUKU

¢ BriOupaTs NOIXOAIIHIA U3YICHHBIH METOJ IIsl PEIICHUH U3YYCHHBIX TUIIOB MATEMAaTHICCKUX
3a/1a4;

e [IpuBoaUTH NpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH AE€HCTBUTEILHOCTH U
MIPOU3BEJICHUSIX UCKYCCTBA.

BbIIyCKHMK TIOJTYyYUT BO3MOYKHOCTb HAy4UThCS B 7-9 Kilaccax sl 00ecnedyeHns: BO3MOKHOCTH
YCIICLTHOTO MPOJIOJKEHHS 00pa30oBaHMs Ha 6a30BOM U YIIIyOJIEHHOM YPOBHSIX
DneMEHTBI TEOPUH MHOXKECTB U MATEMaTHUYECKOM JIOTUKU
o Onepuposamv noHamusAMU: onpeoeieHue, meopema, akCuoma, MHONCeCmaso,
Xapaxmepucmurku MHOICeCmMEa, 371eMeHm MHOICeCmed, nycmoe, KOHeUHoe U



OeCcKOHeuHOe MHOHCECTBO, NOOMHONCECMEO, NPUHAOIEHCHOCHb, GKIIOUEHUE,
PABEHCMBO MHONCECTE;

®  U300pAdNCAMb MHONCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO Kpy2os Diliepa;

o onpedensimb NPUHAOLEHCHOCTb DNIEMEHMA MHONICECMBY, 00bEOUHEHUIO U NEPECEYEHUIO
MHOJCECm8;

®  3a0a6amb MHOJNCECMBO C NOMOWDBIO NePEUUCTIeHUs] DTEMEHMO8, CIOBECHO20 ONUCAHUSL,

®  onepuposamvb NOHAMUIMU: BbICKA3bIBAHUE, UCIUHHOCTb U TOHCHOCTb BbICKA3bIBAHUS,
ompuyanue 8blCKA3bl8AHULL, ONePayUU HAO BbICKA3bLIBAHUAMU. U, UTU, He, VCIO0BHbLE
BbICKA3bIBANHUS (UMNIUKAYUU),

®  CmMpoumb 8bICKA3bIBAHUSL, OMPUYAHUS BbICKA3bIEAHULL.

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYIUX MPEIMETOB:

cmpoums YenodKu yM03aK/ZI014€HM1;Z HA OCHO6€ UCNOJIb306AHUA npABUJI IOCUKU,
UCNOIb308ANb MHOJMCECMEA, oOnepayuu ¢ MHoacecmeamu, ux 2pd¢MH€CKO€ npedcmaeﬂeﬂue o
ONUCARUA PeAIbHbLX npoYeccoe U SGneHUl.

Yucna
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Onepuposams NOHAMUAMU: MHOIHCECHBO HAMYPALLHBIX YUCET, MHONCECMBO YelblX YlUCel,
MHOIHCECBO PAYUOHATLHBIX YUCE], UPPAYUOHATLHOE YUCILO, KAOPAMHbLU KOPEHb, MHONMCECTNBO
0eliCMEUMEeNbHbIX YUCE]l, 2e0MEeMPULeCKdsl UHMEPNPemayus HamypaibHbLX, Yeblx,
PAYUOHATLHBLX, OeUCMBUMETbHBIX YUCE,

NOHUMAMb U 0OBACHAMb CMbICT HOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

BbINOIHSAMb GLIYUCTICHUS], 8 MOM YUCTEe C UCNOTIb308AHUEM NPUEMOE PAYUOHATILHBIX GbIUUCICHULL
BbINOIHAMb OKPY2lleHUe PAYUOHANbHBIX YUCe] ¢ 3A0aHHOU MOYHOCMbIO;

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHbIE YUCTA,

npeocmasiams pAyUoOHAIbHOe YUCIO 8 8UOe OeCAMUYHOU OpooU

YINOPAOOHUBAMb YUCAA, 3ANUCAHHBIE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpoOuU,

nHaxooums HO/ u HOK uucen u ucnonv308ams ux npu peueHuu 3a0au.

HOBCGHHGBHOI\/’I KU3HHU U TIPHU U3YUYCHHU APYTUX NPEAMETOB!

NPUMEHAMb NPASUNA NPUOIUNCEHHBIX GLIYUCTICHUL NPU PeUeHUY NPAKMUYeCKUX 3a0ay U peuteHuu
3a0ay Opyaux yueOHvlX npeomMemos;

BLINOTIHAMY CPABHEHUE Pe3VIbMAMO8 bIYUUCIEHUT NPU PeuleHUU NPAKMUYecKUx 3a0ay, 8 mom
yucne npubIUINCEHHbIX GbIYUCTEHULL

COCMAasAmMs U OYEHUBAMb YUCTO8blE BbIPAICEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ay U 3a0ay U3
Opyeux yueOHbvlx npeomMemos,

3anucvl8amy U OKpy2iamb YUCI08ble 3HAYEHUS PealbHbIX 8eIUYUH C UCNOIb308AHUEM PAZHBIX
cucmem usmMepeHus.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

Onepuposams NOHAMUAMU CIMENEHU C HAMYPAbHbIM NOKA3AMeleM, CMeneHu ¢ YeabiM
ompuyamenbHbiM NOKa3amenem;,

8bINOIHAMb NPEOOPAZ0BAHUS YENbIX BbIPANCEHUU: OellCBUsL C OOHOUIEHAMU (CTIOdCeHUe,
BbIUUMAHUE, YMHOJCEHUE), OCUCMBUSL C MHO2OUIEHAMU (CLOMNCEHUe, BbIYUMAHUE, YMHOMNCEHUE),
BbINOIHAMb PA3LONCEHUE MHO20UNICHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: BbIHECEHUe 3a
CKOOKY, epYNNUPOBKA, UCNONb308AHUE YOPMYTI COKDAUWEHHO20 YMHONCEHUSL,

8bLOEIAMb KAOPAM CYMMbL U PAZHOCMU 0OHOYIEHO8;

PACKAA0bI8AMb HA MHONCUMENU KBAOPAMHDBIL  MPEXUIEH,

BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPHCAUUX CIENEHU C YeTbIMU OMPUYATNETbHbIMU
noKa3amensimu, nepexooums om 3anucu 8 8ude Cmenenu ¢ YeablmM OmpuyamenbHbiM noKazamenem
K 3anucu 6 suoe opoou;

8bINOIHAMb NPE0OPA308aHUSA OPOOHO-PAYUOHATLHBIX 8bIPACEHUN. COKpaweHue Opoobell,
npugeoderue ancedopauieckux opoobell K 0ouemy 3HaMeHamenio, ClodCeHue, YMHOMCeHue, OelleHue
aneebpauyeckux opooetl, 6036edeHuUe aleedpauyeckol Opoou 8 HaMypaIbHyI0 U YETYIO
ompuyamenvbHy0 CmeneHy,

BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAWUX KBAOPAMHbIE KOPHU,



8b10€IAMb KAOPAM CyMMblL UNU PA3HOCMU 08VUIIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbLE
KOpHU,
8bINOHAMb NPEOOPA308AHUSL BLIPANCEHUT, COOEPAHCAUUX MOOYTb.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU APYIUX NIPEIMETOB:

BbINOIHAMb NPEoOPA3OEAHUS U OCUCMEUSL C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;
BbINOIHANMb NPE0OPA30EAHUS ANICEOPAUYECKUX BbIPANCEHUT NPU PeUleHUU 3a0ay OPYeUX Y4eOHbIX
npeomemos.

VYpaBHEHU U HEPABEHCTBA
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Onepupogams nowamuaMU: YpaeHeHUe, HepABeHCMB0, KOPeHb YPABHEHUs, peuleHUe HepaseHCmad,
PABHOCUIbHBLE YPABHEHUS, 001ACb OnpedeleHUs YPABHeHUs (HePABeHCMBA, CUCTNEMbl YPAGHEHULL
UnU HEPABEHCMSB),

pewams JTuHeliHble YPaGHeHUs U YPAGHEHUs, CBOOUMbLE K TUHEUHbIM ¢ NOMOWbIO MOHCOECMBEHHBIX
npeobpazosanuil;

pewams Keaopammwvle YPAGHEeHUs U YPABHEHUS, C00UMbLE K KBAOPAMHBIM C HOMOWBIO
MOo2HCOeCmEeHHbIX NPeodPA308aAHULL,

peuiams OpoOHO-TUHElIHble YDABGHEHUSL,

pewams npocmeiiuie uppayuoHaIbHbie YpasHens euda F(x)= a, \/f (x)= \/g () ;

pewamp ypaeneHus euod x"=a ;

pewams YpasHenus. CnocoboM pasioNCeHust Ha MHOJICUMENU U 3aMeHbl NEPEMEHHOTL;
UCNONBb306aMb MEMOO UHMEPEAL08 OIS petleHls YeablXx u OpOOHO-PAYUOHATLHBIX HePABEHCNSE;
peuiamp Tunelinble YPasHeHus U HepA6eHCMEA ¢ NApaMempamiL;

Peuamo Heci0JICHble KEAOPAMHbLE YPAGHEHUS. C NAPAMEMPOM;

Dpeuamo HeCi0JCHbLE CUCTEMbL TUHETIHbIX YPAGHEHULL C NAPAMEmpamu;

Peuamo Heci0JICHbLE YPAGHEHUS. 6 YETbIX YUCIAX.

HOBCCHHeBHOﬁ KHU3HU U ITIPHU U3YUYCHUU APYTUX NPEIMCTOB:

COCMABIAMb U peuams JuHelHble U K8AOpammbvle YPAaGHeHUsl, YPAGHEHUs, K HUM C800SAuUecs,
cucmembl TUHEUHBIX YPAGHEHULL, HePABEeHCME NPU peuleHuly 3a0ay Opy2ux y4eOHbIX npeomMemos;
BbINOIHAMb OYEHKY NPABOON0000UsL Pe3yIbmamos, NOLyYaAeMblX NpU PeueHUU TUHEUHbIX U
K68AOPAMHBIX YPAGHEHUU U CUCTNEM IUHEIHbIX YPAGHEHUI U HePABEeHCME NPU peueHuy 3a0ay
Opy2ux yueOHbIX npeomemos;

8bIOUPAMb COOMBEMCMBYOUUE YPABHEHUS, HEPABECHCMEA WU UX CUCTEMbl OJi1 COCMABTEeHUS
Mamemamuyeckol MoOeau 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIAOHOU 3a0ayul;

YMemb UHMePNPemupo8anms NOLYYEHHbII NPU PEULEHUU YPAGHEHUsl, HePABEHCMEA UIU CUCEMbL
pesyavmam 6 Konmexkcme 3a0AHHOU PeanbHOU CUMYayul Uiu NPUKIAOHOU 3A0ayuU.

DOyHKIMU

Onepuposams nowssmusamu: GYHKYUOHATbHAS 3A8UCUMOCTb, (DYHKYUSL, cpapuK hyHKYuLU, Cnocoodvl
3a0anus pyHKYuU, apeymeHm u 3Haverue QyHKyuu, 001acme onpeoeneHus U MHOMCECmaeo
3HAYeHull YHKYUU, HYIU QYHKYUL, RPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIb (DYHKYUU,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

cmpoums 2paguKu TUHEUHOU, K8AOPpAMUYHOU PYHKYUL, 00PaAmMHOU NPONOPYUOHATILHOCTU,

—a+—
dyuxyuu suoa: Y X+b y:\ﬁ,yzéﬁ1 y=|x|;
Ha npumepe KeaopamuyHoU yHKyuu, UCnoib306ams npeobpazosanust epagura @yuxyuu Yy=F(x)

ons nocmpoenus epaguros gynxyuti Y = af (kx+b)+c :

COCMassims YPAasHeHUst NPAMOU N0 3A0AHHBIM YCA0BUSIM. NPOX0Osaulell yepes 08¢ MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwell Yepe3 OAHHYI0 MOYKY U NApaIIelbHOU OAHHOU NPAMOLL,
uccnedosams yHKYUo no eé epapuxy;

HAX00Uumsb MHONCECMBO 3HAYEHUI, HYIU, NPOMEICYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8aopamu4Hou hyHKyuu,

onepuposams NOHAMUAMU: NOCIE008AMENbHOCTb, APUPMEMUYecKas Npocpeccus,
2eoMempuyecKas npocpeccusi;



pewams 3a0auu Ha apudMemuyecKyro i 2eoMempuiecKyio npozpeccuro.

B noBceiHEBHOM KU3HU U TIPU U3YUYEHHUH IPYTHX MPEIMETOB:

UNTIOCIPUPOBAMb C NOMOWbIO 2PAPUKA PealbHYI0 3A8UCUMOCHIb UU NPOYECC NO UX
XapakmepucmuKkam,

UCNONB308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU PeueHUul 3a0ay U3 Opyeux
VUeOHbIX npeoMemos.

TexcToBrie 3aJa4un

Pewamv npocmule u croscHvie 3a0auu pasHvlx Munos, a maxaice 3a0a4u NoSbIUEHHOU
mpyoHOCmu,

UCNONB306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CLONCHBIX 3a0ay OJisk HOCMPOEHUs.
NOUCKOBOIL CXeMbl U peulenls 3a0ay;

Pazuyams Mooelb mekcma u Mooeib peueHus 3a0a4i, KOHCMpYupo8ams K 00HOU MoOeu
PeeHUs: HeCJIONCHOU 3a0ayu pa3Hble MOOeau MeKCma 3a0ayu;

3HAMb U NPUMEHAMb 00a cnocoba NoucKa peuterus 3a0ay (om mpebdo8anus K yCi08uro u Om
YC08Usl K Mpebo8aHuUr),

MOOenUpoB8aAmd paccyHcoeHus npu NOUCKe peulenus 3a0ay ¢ NOMOubIo 2pag-cxemol;

8b10€IsIMb 2MANbL PEULeHUS 3A0aYl U COOePAHCAHUe KAHCO020 IMand

ymemsy 8blOUPAMb ONMUMATbHBIU MEMOO0 PeteHUsl 3a0adu U 0CO3HABAMb 8bl1O0P Memood,
Paccmampusams pasiuihslie Memoobl, HaAX0OUMb PA3Hble PeuleHUsl 3a0ayu, eCil 603MONCHO;
AHATUUPOBATNL 3AMPYOHEHUS. NPU PEUeHUU 3A0aY,

BbINOIHAMb PA3IUYHbIE NPEOOPAZ08AHUS NPEOTONCEHHOU 3a0aiU, KOHCMPYUPOBAMb HO8ble 3A0ayU
U3 OAHHOI, 8 MOM YUCIe 0OpamHbvle;

UHMEPNPEeMUPO8amb GbIYUCIUMENbHBLE PE3YIbIMAMbL 8 3A0aye, UCCIe008aMb NOLYYEHHOE
pewieHue 3a0a4u;

AHATUUPOBATND BCEBOZMONCHBIE CUMYAYUU 83AUMHO20 PACNOLONCEHUS 08YX 00HEKMO8 U
UBMEHeHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUINCEHUU (CKOPOCHb, 8DeMS, PACCMOosHUe) NPpU
peweHuu 3a0ay Ha 08udceHue 08yX 00beKmo8 KaK 6 00HOM, MAK U 8 NPOMUBONOLOHNCHBIX
HanpaeieHusIx,

UCCNe008amb 8CEBO3MONICHbBIE CUMYAYUU NPU PeUuleHUU 3a0ay Ha 08UdCeHUe NO peke,
Paccmampusams pasHvle CUCHEeMbl OMcYéma,

pewams pazsHooopasHvle 3a0ad «HA YaACmuy,

peuiams u 000CHOBLIBAMb CBOE peuleHue 3a0ay (8bl0eNAMb MAMeMaAMU4ecKyo OCHO8Y) Ha
HAXodcOeHue 4acmu Yucid U Yucia no e2o Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpoduU;
0CO3HABAMb U OOBACHAMb UOCHMUYHOCTb 3A0aY PASHBIX MUNOE, CEA3bIBAIOUWUX MPU GETUUUHDL
(Ha pabomy, Ha NOKYNKU, HA 0BUICEHUE).8bI0CNAMb DU BETUYUHBL U OMHOWEHUSL MeNCOY HUMU,
NPUMEHAMb UX NPU peleHUul 3a0ay, KOHCMpPYupo8ams coo6cmeeHHvle 3a0ad YKA3aHHbIX MUNnos;
811a0emb OCHOBHbIMU MEMOOAMU PeUleHUsl 340ay Ha CMeCU, CNLA8bl, KOHYEHMPayuu,

pewams 3a0auu Ha NPOYEeHmbl, 8 MOM YUCTe, CIONHCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM, UCTONb3YS
pasHvle cnocoowl;

peuams ocudecKue 3a0a4u pasHblMu Cnocooamu, 8 mom Yucie, ¢ 08yMs O10KAMU U ¢ Mpemst
OnoKaMU OAHHBIX C NOMOWbIO MAOaUL,

pewams 3a0auu o KOMOUHamMopuKe u meopuu 6epoIMHOCMeEll HA OCHO8E UCNOIb308AHUS
U3YUEHHBIX Memo008 U 0OOCHOBLLBAMb PeuleHue,

pewams HeCl0HCHbIe 3A0ayU N0 MAMeMAmuyYecKol Cmamucmuxe,

0671a0emb OCHOBHBIMU MEMOOAMU PEULeHUsl CIOHCEMHBIX 3a0ay. apugmemuyeckutl,
aneebpauyeckutl, nepebop 8apuanmos, ceomempudeckuil, cpapuueckuil, NPUMeHaMsb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSX.

B noBcegHEBHOM XKU3HH U IIpU U3YUCHUU APYTUX NPCAMCTOB:

8bl0eNsImb NPU peleHul 3a0ay XapaxKkmepucmuKky paccmampusaemotl 8 3a0aie cumyayuu,
OMIUYHbIE OM PealbHbIX (e, Om KOMOopbiX A6CmMpasuposanucy), KOHCMpYupo8ams Ho8ble
cumyayuuy ¢ y4émom 3mux Xapaxmepucmux, 8 YaCmHOCMU, NPU peueHul 3a0ay Ha
KOHYeHmpayuu, y4umoleams niomHoCmy 6eujecmsd;



® pewamsb U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUS PealbHblX CUMYayull, 8 KOMOPbIX
He mpebyemcs MOUHbBIL GbIYUCIUMETbHBLL Pe3)Ibmam,

® pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCTHEMbI OMCYemd.

CraTucTrka ¥ TeOpus BEpOSITHOCTEH

e Onepuposams NOHAMUAMU. CMOJOUAMbLE U KPY20Bble OUASPAMMbL, MAOIUYbL OAHHBLX, CPeOHee
apugmemuueckoe, Mmeouana, HauboavbuLee U Haumenblulee 3HAYeHUs 8bl100PKU, PaA3Max blOOPKHU,
oucnepcusi U CmaHoapmHuoe OmKIOHeHue, CAVYalHAsl USMEeHYUBOCMb,

® u3BIeKamb UHPOPMAYUI0, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUACPAMMAX, epAduKax;

® cocmaeiames madauYsl, CMpoOUms OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU: PAKMOPUATL YUCILA, NEPECAHOBKY U COYEeMAaHUsl, MPey2oabHUK
Tackana;

®  NPUMEHAMb NPABUIO NPOU3EEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 340a4;

®  Onepuposamsv NOHAMUAMU. CAYUAUHbBIU ONbIM, CAYYAUHBIU 8bIO0D, UCNLIMAHUE, JNIEeMEHMAPHOE
caydalinoe cobvimue (Ucxo00), Kiaccuyeckoe onpeoeieHue 8eposimHoOCmu CIy4aiuHo20 coobimus,
onepayuu Hao CIYYAUHLIMU COOLIMUAMU,

®  npPeoCcmasiamsb UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Jiliepa;

® pewams 3a0ayu HA 8bIYUCTEHUE 8ePOSIMHOCMU C NOOCYEMOM KOIUYeCmEa 8apuaHmos ¢ NOMOUWbIO
KOMOUHAMOPUKU.

B nmoBceiHEeBHOM XKU3HH U TIPU U3YYCHHUH IPYTHX MPEIMETOB:

®  u3BIEKAMb, UHMEPRPEMUPOBAMd U NPeobPa308b16amMsb UHGOPpMayUIo, NPEOCABIIEHHYIO 8
mabauyax, Ha OUASPAMMAXx, 2pagpuxax, OmMpadzcauwiyro c8oUCMEa U XapaKmepucmuKu peaibHbix
npoyeccos u A61eHull;

® onpedensams CMAMUCMuUYecKue XapaKkmepucmuKu 6b100poK no madauyam, Ouaspamma,
epagpuxam, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yeau peuleHus 3a0ayu;

®  OyeHUBAMb BEPOSIMHOCTb PEANIbHbIX COOLIMULL U 5681eHUIL.

I'eomerpuueckue Gpurypst

e  Onepuposame NOHAMUAMU 2EOMEMPUYECKUX PUYD;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA306b186aMb UHPOPMAYUIO O 2eOMEMPULECKUX husypax,
npeocmasieHHyI0 Had Yepmexcax,

®  npuMeHAmb 2eomempuieckue Gakxmol 015 peuleHus 3a0ay, 8 mom yucie, npeonoiacarouux
HeCKOIbKO Ula208 peleHus;

® ¢hopmynuposame 6 npocmenuiux CIyuasx coUCmaa u NPUsHaKu gueyp;

®  00KA3bIBAMb 2e0MEeMPUYecKUe YMBEPHCOCHUS,

® gnademsv cmMaHOApmMHOU Kiaccuguxayuel nIoCKux guayp (mpey2oibHuKos u
UemuvlpEXY20IbHUKOB).

B moBceTHEBHOM KU3HU U TIPH U3YUCHHUH JIPYTUX MPEIMETOB:

®  UCNOIB308AMb CEOUCHBA 2e0MEMPUYECKUX uyp 015 peuleHUs 3a40ay NPAKmuiecKo2o xapakmepa
U 3a0a4 U3 CMENCHBIX OUCYUNIIUH.

OTtHo1eHus

o Onepuposamv NOHAMUAMU: PABEHCMBO uzyp, pasHvle ucypol, pa8eHCME0 mpey20ibHUKOS,
napanieibHOCmMy NPAMbIX, NEPREHOUKYTIAPHOCNb NPAMbIX, Yeibl MeHCOy NPAMbIMU,
nepneHOUKyIap, HaKIoHHAs, Npoekyus, nodobue guzyp, no0obHbvle pucypsl, NLOOOOHBIE
MpeyeoNbHUKU,

® npumensamv meopemy Paneca u meopemy 0 npONOPYUOHANLHBIX OMPE3KAX NPU PeUleHUU 3A0ay,

®  Xapakmepuzoeamuv 83aUMHOE PACNOIONCEHUE NPAMOL U OKPYHCHOCU, O8YX OKPYIHCHOCELL.

B moBceTHEBHOM KU3HY U TIPH U3YICHHUH JIPYTHX PEIMETOB:

®  UCNONB306aMb OMHOWEHUS OJIsl peUeHUs] 3a0aU, BO3HUKAIOWUX 8 PEeaTlbHOU HCUSHU.

W3mepenus v BbIYUCICHUS

o Onepuposams npedcmasieHusmu o OiuHe, naiowaou, 0o6véme kax seruyunamu. Ilpumenamo
meopemy [lughazopa, popmynsl niowaou, 06véma npu peweHuu MHO20ua208bIX 3a0ad, 8
KOMOpbIX He 8ce OaHHble NPeOCmasienbl A6HO, a mpebyIom 8bluUCeHUll, Onepuposams boee
WUPOKUM KOTULECTNBOM (POpMYL ONUHBL, HAOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCMUKU
KomoOunayuti gpueyp (oxpyscrocmetl U MHO20Y20IbHUKOB) BbIUUCTAMb PACCMOAHUS MEHCOY



Gueypamu, npumeHsims mpuecoHoMempuieckue opmynvl Ois GbIYUCIEHUL 8 001ee CLONCHBIX
CYYAsAX, NPOBOOUMb BbIUUCTEHUSA HA OCHOBE PABHOBEIUKOCTU U PABHOCOCMABIEHHOCMU,

®  1POBOOUMb NPOCMbIE BLIYUCTEHUS HA 0OLEMHBIX MENax;

® ¢hopmynuposams 3a0a4u Ha GblUUCIeHUe ONIUH, NaowWadel U 00bEMO8 U peulams Uux.

B moBceTHEBHOM KU3HU U TIPH U3YICHHUH JIPYTHX TPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTNTHOCMU,

®  npuUMeHsIMb HOPMYIbL NPU BLIYUCTEHUSAX 8 CMENCHBIX YUeOHbIX NPEOMEMAx, 8 OKpyicaiouell
0eticmeumeIbHOCMU.

I'eoMeTpuueckue moCTPOCHUs

o 306pasicamsb ceomempuueckue pueypol N0 MeKCmo8oOMy U CUMBOTIbHOMY ONUCAHUIO,

®  CB00O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTIPYMEHMAMU 8 HECTONCHBIX CTIVUASX,

®  BLINOIHAMbB NOCMPOEHUS MPEY2OJbHUKOB, NPUMEHAMb 0OMOebHble MemoObl NOCMPOEHULL
YUPKYIeM U TUHEUKOU U NPO80OUms NpOCmenuiue Uccie008anust YUCId PeueHutl,

®  u300padcamev Munogvle NIoCKue hueypol U 00veMHble meia ¢ NOMOWbIO NPOCEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOB.

B noBceiHEBHOI KU3HU U TIPU U3YYCHHUHU APYTUX TPEIMETOB:

®  BBLINOIHAMb NPOCMeluUe NOCMPOEHUS HA MECIHOCU, HEODX0OUMbLE 8 PeAbHOU HCUZHU,

®  OyeHUBamMb pazmepul peasbHblx 00BEKMO8 OKPYAHcaAlouje2o mupa.

[IpeobpaszoBanus

o Onepuposams nNoHAMUEM 0BUNCEHUS U NPE0OPA308AHUSL NOOOOUS, 81A0eMb NPUEMAMU
nocmpoenust pucyp ¢ UCNOIbL30BAHUEM OBUNCEHULL U NPE0OPA308AHULI NOOOOUS, NPUMEHSAMb
NOIYYeHHbLE 3HAHUSL U ONbLM NOCMPOCHULL 8 CMENCHBIX NPeOMemax U 6 PeaibHblX CUMYayusx
OKpYIHCaouje20 Mupa,

® cmpoums Gueypy, nOOOOHYIO OAHHOMU, NOIL308AMBCI CEOUCMBAMU NOO0OUS 0151 000CHOBAHUS
ceoticma ueyp;

®  NPUMEHAMb CBOUCMEA 0BUNCEHUL OJI NPOBeOeHUs NPOCEUX 0O0CHOBAHUL CBOUICE puzyp.

B noBceiHEBHOI KU3HU U TIPU U3YYCHHUU APYTUX TPEIMETOB:

®  NPUMEHSIMb CEOUCMEA OBUNCEHULL U NPUMEHAMb NO000Ue OJi NOCMPOEHUL U bIYUCTICHULL.

BekTopbl 1 KOOPAMHATHI HA TUIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6EKMOPOS, NPOU36edeHIe 6eKmopa Ha
YUCTIO, Y20l MENHCOY BEKMOPAMU, CKATAPHOE NPOU3BeOeHUe BEKMOPO8, KOOPOUHAMbL HA
NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  BLINOIHAMDB OCUCMBUsL HAO 6eKMOPAMU (CLOJICEHUE, BbIMUMANUE, YMHONICEHUE HA YUCTO0),
BLIUUCTIAMY CKANAPHOE NPOU3BEOeHUe, ONPeOeiamb 8 NPOCMENUX CLYYAsX Y20 MeHCOY
BEKMOPAMU, BLINOJHAMb PA3LONCEHUE 6EKMOPA HA COCMABTIAIOWUe, NPUMEHSMb NOLYYeHHble
3HAHUA 8 Ppu3UKe, NOTL308AMBCI POPMYIOU BLIYUCTICHUS PACCNOSHUSL MENCOY MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUs. pueyp 0/ peueHus 3a0ay;

®  NPUMEHIMb BEKMOPbLL U KOOPOUHAMbL OJisl PEULEHUS 2eOMEMPUYECKUX 3a0a HA GbIYUCTEeHUE ONIUH,
Venos.

B noBceiHEBHOI KU3HU U TIPU U3YYCHHUH JAPYTUX TPEIMETOB:

®  UCNONB308AMb NOHAMUS BEKMOPO8 U KOOPOUHAm OJisl peueHus: 3a0ad no gusuxe, ceocpaguu u
Opyum y4yeOHbLM npeoMeman.

Hctopusa mateMatuku

o Xapakmepuzoeamv 6K1A0 8bI0AIOUUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHulX obracmeii,

®  NIOHUMAMb POb Mamemamuxu 6 pazgumuu Poccuu.

MeTtoabpl MaTEMaTHUKU

o Vcnonv3ys usyueHuvie Menmoobl, RPOGOOUNb OOKA3ZAMENbCMBO, BbINOIHANMb ONPOBEPIHCEHUE,

®  8bIOUPAMb UZVUEHHbIE MeMOObl U UX KOMOUHAYUY O peueHUs MamemMamuyeckux 3a0ad,

®  UCNONB306AMb MAMEMAMU4ecKue 3Hanus 0 ONUCAHUL 3aKOHOMEPHOCHEN 8 OKPYJcalouyell
oeticmeumenbHOCMuU U NPOU3BE0eHUSIX UCKYCCNBA,

®  npuUMeHsIMb npocmeriuiue NPOSPAMMHbBLIE CPEOCMEA U LEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTEMbL
npu peueHuu MamemMamuyeckux 3a0ay.



BhIIyCKHMK TOJTyYUT BO3MOKHOCTb HAYUUTHCS B 7-9 Kilaccax il yCIEHIHOTO IPOJOJKEHHUS
00pa3oBaHus Ha YIIIyOIEHHOM YpOBHE
DJeMEeHThI TEOPUU MHOXKECTB M MaTEMAaTUYE€CKOM JIOTUKU

e (CB00OAHO ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, XapaKTEPUCTUKU MHOXKECTBA,
AJIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE M 0ECKOHEYHOE MHOKECTBO, TIOMHOYKECTBO,
MIPUHA]JIEKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3aJJaHUE MHOXKECTBA;

® 33/1aBaTh MHOXKECTBA Pa3HbIMU CIIOCOOaMH;

® [IPOBEPATH BHINOJIHEHUE XapaKTEPUCTUUECKOIO CBOMICTBA MHOXKECTBA,

e cBOOOJIHO OMEPUPOBATH MOHATHSAMHU: BHICKa3bIBAHUE, HCTUHHOCTD U JIOKHOCTb
BBICKA3bIBAHUS, CJIO’KHBIE U MTPOCTHIE BHICKA3bIBAHUS, OTPUIIAHKIE BHICKA3bIBAHUI;
VCTUHHOCTD U JIO)KHOCTb YTBEPKACHUS M €0 OTPULIAHUS, ONIEPALIUU Hal
BBICKA3bIBAaHUSIMU: U, WJIH, HE;YCIIOBHBIE BHICKA3bIBaHUS (MMIUIUKAIINN);

® CTPOWTH BBICKA3bIBAHUSI C UCTIOIB30BAHUEM 3aKOHOB aJreOphl BEICKa3bIBAHUIA.

B noBcegHEeBHOI XKM3HU U IpU U3YUYCHUU APYTUX NPCAMCTOB:

CTPOUTH PACCYXACHHA HAa OCHOBE HUCIIOJIb30BaHUs ITPABUJI JIOTUKH,
HCII0JIb30BATh MHOXKCCTBA, ONICpaliii ¢ MHOXKCCTBaAMU, UX I‘pa(bI/I‘IeCKOG MpeaACTaBICHUC IJIA
OIMUCAaHUA PCaJIbHBIX ITPOLCCCOB U SIBJIeHI/II\/JI, IIpu pCUHICHUU 3ala4 APYrux y‘-IGGHI:IX npeamMEToOB.

Yucia

CB0OOAHO ONIEPUPOBATH MOHATUAMH: HATYPAIHHOE YUCIIO, MHOKECTBO HATYPAIBHBIX YHCEII, 1IEJI0€
YHCII0, MHOXKECTBO IIeJIbIX YHCEeN, OOBIKHOBEHHAs APO0b, AecITHUHAs APOOb, CMEIIAHHOE YHUCIIO,
panroHAIBHOE YUCII0, MHOKECTBO PAllMOHAIBHBIX YHCEJI, UPPAMHMOHATEHOE YHUCIIO0, KOPEHb
CTEIEHU N, IEUCTBUTEIILHOE YK CIIO, MHOKECTBO JE€HCTBUTEIbHBIX YUCEN, FT€OMETpUUECKas
WHTEPIPETAIs HATypaIbHBIX, IEJIBIX, PAIMOHATBHBIX, TCHCTBUTEIHHBIX YHUCEIT;

MMOHUMATD U OOBSICHATH PAa3HUILY MEKAY MO3UIIMOHHON M HEMTO3UITMOHHON CHCTeMaMH 3aIiCH
YuUCel;

MePEBOAUTH YHCIIA U3 OJTHON CUCTEMBI 3alHCH (CUCTEMBI CUYUCIICHHSI) B IPYTYIO;

JTIOKa3bIBaTh U UCIOJIL30BATh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymMmbl u
MIPOM3BEICHUS YUCEIl IPU BHITIOJHEHUH BHIYMCIICHUN U PEIICHNUH 3a]1aY;

BBITIOJTHSITh OKPYTJICHHE PAllMOHATBHBIX U UPPAMOHATBLHBIX YUCEN C 33JJaHHON TOYHOCTHIO;
CpaBHUBATH JICUCTBUTEIILHBIC YHCIIA PA3HBIMU CITIOCOOAMH;

YIOPSIIOYMBATH YHUCIIA, 3aMIMCAHHBIC B BUJIE OOBIKHOBEHHOM U JECATUYHOM IpOOH, YUCIa,
3alMCaHHbIC C MCIIOJIb30BAaHUEM apU(PMETHUESCKOTO KBaIPATHOTO KOPHS, KOPHEH CTEIeHH OOJIbIIe
2;

Haxoauth HO/l 1 HOK 4ucen pa3HbiMu crioco0aMu U HCTIONB30BATh UX MPU PEIICHUH 33]1a4;
BBITIOJIHSITh BBIUMCIICHUS U TTPe0oOpa3oBaHus BIPAKEHUN, COIEPIKAIIUX JTEHCTBUTEILHBIC YHCTIa, B
TOM YHCJIE KOPHU HATYpaJbHBIX CTETICHEH.

B noBcegHEBHOI XKM3HU U [MpU U3YUCHUHN APYTUX NPCAMCTOB:

BBITIOJHATH U OOBACHSTH PE3yIbTaThl CPABHEHHS PE3YJIbTaTOB BHIYMCICHUHN NPU PEILICHUN
MPAKTUYECKHX 3a]a4, B TOM YHCIIe TPUOTMKEHHBIX BRIYUCIICHUN, UCTIONB3YsI PA3HBIE CTIOCOOBI
CpaBHECHUH;

3aIUCHIBaTh, CPABHUBATH, OKPYTJISTH YUCIIOBBIC TAHHBIC PEATHHBIX BEJITMYHMH C UCITIOIH30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBIISITh M OLIEHUBATh PA3HBIMU CIIOCO0AMHU YHCIIOBBIE BBIPAKECHUS TIPH PEIICHUN
MPaKTUYECKHUX 33/1a4 U 33J1a4 U3 JPYTuX Y4eOHBIX MPEIMETOB.

ToxnaecTBeHHbIE npeo6pa30BaHI/I${

CB0OOIHO ONIEPUPOBATH MOHATHUAMH CTETICHH C LIEJIBIM U IPOOHBIM MTOKa3aTelIeM;

BBITIOJIHSTH JI0Ka3aTEIHCTBO CBOMCTB CTENEHU C IEIBIMUA U JPOOHBIMU MTOKA3ATEISIMU;
ONEePUPOBATH MOHATUSIMHU «OJHOWICH», «KMHOTOUJIEH», «MHOTOWIEH C OJHOU MMEPEMEHHON»,
«MHOTOYJIEH C HECKOJIBKUMH ITEPEMEHHBIMUY, KO3 (GUIIMSHTH MHOTOYICHA, «CTaHAapTHAs 3aITUCh
MHOT'OYJICHA», CTEIICHb OJJHOWICHA K MHOI'OWICHA;

cBOOOIHO BJa/IeTh MpUEeMaMHU IPeoOpa30BaHUs IENbIX U APOOHO-PAIMOHANEHBIX BRIPAKECHHIA;
BBITIOJIHSTH PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTENIHM PAa3HBIMU CIIOCOOAMU, C HCIIOIh30BAHUEM
KOMOUWHAIMI Pa3TUIHbBIX TPHEMOB;



UCIOJIB30BaTh TeopeMy Bueta u Teopemy, oOpatHyto Teopeme Buera, 11 noucka KopHeit
KBaJIpaTHOrO TPEXWIEHA U JUIs PELICHM 3a/1a4, B TOM YUCIIE 3a/1a4 C TapaMeTpaMy Ha OCHOBE
KBaJPAaTHOI'O TPEXUJICHA;

BBIIIOJIHATH JI€JIEHHE MHOTOUYJIEHA HA MHOTOUYJIEH C OCTATKOM;

JOKa3bIBaTh CBOMCTBA KBAaAPATHBIX KOPHEHU U KOPHEU CTEIICHH N,

BBITIOJIHATH peo0pa30BaHusl BbIPAXKEHUN, COJIEPIKaLNX KBaIpaTHbIE KOPHU, KOPHU CTETIEHH N,
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU «TOXKIAECTBOY, KTOXKIECTBO HA MHOYKECTBEY, «TOXKIIECTBEHHOE
npeoOpa3zoBaHuey;

y Jak) = x*
BBITIOJIHATH Pa3JInYHbIC TIPEOOPa30BaHUsI BRIPAKCHUH, COJICPIKAIINX MOIIYJII/I.( * ) *

B noBceiHeBHOM KU3HU U TTPU U3YUEHHUH IPYTHX MPEIMETOB:

BBITIOJIHATH IPE0OPA30BAHMS U ACUCTBHSI ¢ OYKBEHHBIMHU BBIPAKCHUSAMH, YUCIIOBBIE

K03 (HULIMEHTHI KOTOPBIX 3aMUCaHbl B CTAHAAPTHOM BUJIE;

BBITNOJIHATH NPeo0pa30BaHusl palllOHAIBHBIX BRIPAXKEHUN NIPU PEILICHUH 3a7a4 JPYrux y4eOHbIX
MPEAMETOB;

BBITIOJHSATH MMPOBEPKY MPaBIono100us GU3NUECKHX U XUMUYECKUX (DOPMYII HA OCHOBE CPaBHEHUS
pa3MEepHOCTEN U BaJICHTHOCTEM.

YpaBHEHHUs U HEPABEHCTBA

CB000/IHO onlepupoOBaTh MOHATUSAMU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPaBEHCTBA, yPaBHEHNUE, SBIISIOIEECS CIEACTBUEM JIPYTOro YpaBHEHUS, YpaBHEHHSI,
PaBHOCHJIBHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHMsl yPaBHEHUH;

pelaTh pa3Hble BUIbl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UHUCII€ HEKOTOPBIE YPABHEHUS
3 u 4 creneHeil, APoOHO-pallMOHANBHBIE U HPPALMOHAIBHEIC;

3HaTh TeopeMy Bueta /1 ypaBHEHHH CTENEHH BbIIIE BTOPOH;

IIOHUMAaTh CMBICJI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCUIIBHBIX IIPE0OPa30BAHUAX YPAaBHEHUH U
YMETh MX JIOKa3bIBaTh;

BJIaJIeTh pa3HBIMU METO/IaMU pPEIICHUS] YpaBHEHUH, HEPaBEHCTB U UX CHCTEM, YMETh BRIOUPATh
METO]I peIIeHUst © 000CHOBBIBATH CBOM BHIOOD;

MCIOJIB30BATh METOJI MHTEPBAJIOB JUISI PEILICHHUS HEPABEHCTB, B TOM YHCJIE JPOOHO-PAlMOHATIBHBIX
U BKJIIOYAIOIIMX B ¢€0s1 MPPALMOHAIbHBIE BBIPAKEHHUS,;

peraTh ajaredpandeckre ypaBHEHHs 1 HEPAaBEHCTBA U X CHCTEMBI C ITapaMeTpaMu
anreOpanyecKuM U TpapuuecKuM METOIaMH;

BJIaJI€Th pa3HBIMU METO/IaMH J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHMs B LIEJIbIX YUCIIaX;

n300pakaTh MHOKECTBA Ha TUIOCKOCTH, 33J1aBaeMbIe YPaBHEHUSIMHU, HEPABCHCTBAMH U X
cHUCTEMaMH.

B noBceiHEBHOM KU3HU U TP U3YUYEHHUH IPYTHX MPEIMETOB:

COCTAaBJIATH U pCIIATh YPAaBHCHHA, HCPABCHCTBA, UX CUCTEMBEI ITPU PCHICHUU 3aJla4 APYTUX
y4eOHBIX MPEAMETOB;

BBITOJTHATH OIICHKY TPaBOIOI00Us pe3yJIbTaTOB, MMOJIYYaeMbIX MTPH PEIICHUN PAa3TUIHBIX
YpaBHEHHIA, HEPABEHCTB U X CUCTEM IIPH PEIICHUH 33]a4 APYTUX YIEOHBIX MTPEIMETOB;
COCTaBIISITh M peIIaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEIICHUU 33729 JPYTUX
y4€OHBIX MPEIMETOB;

COCTAaBJIATH YPAaBHCHUC, HCPABCHCTBO HUJIM UX CUCTCMY, OIMUCBIBAIOIIUC PCAJIbHYIO CUTYAallMI0 NI
MPUKIAIHYIO 337249y, HHTEPIPETUPOBATH MOTYYCHHBIE PE3YIbTATHI.

O yHKIMHT

CB000IHO OnIepUpPOBATh MOHATUSAMH: 3aBUCUMOCTD, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb, 3aBUCUMAsI U
HEe3aBUCHUMas [IEpEMEHHbIE, (PYHKIIUSA, CIIOCOOBI 3a1aHNs GYHKIUH, apTyMEHT U 3HaYeHUe
¢yHKIMH, 007aCTh ONPEIeNICHNsI 1 MHOXKECTBO 3HAUCHUS (PYHKINH, HYIH (QYHKIIMH, TIPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIMH, HanOOJIbIlIee M HAUMEHbIIIEEe 3HAUCHHUS,
4ETHOCTH/HEUETHOCTD (DYHKIMH, IEPUOTUIHOCTh (PYHKINH, rpaduK HYHKIIMN, BEPTUKAIbHAS,
TOpHU30HTANIbHAs, HAKJIOHHAsI aCUMITOTHI; IpauK 3aBUCUMOCTH, HE sIBIIsAONIeics (pyHKLMEH,



CTpOUTH rpaduKy QyHKIMNA: TUHEHHON, KBaAPATHYHON, TPOOHO-TUHEHHOM, CTETIEHHON NPH
=|X|.
PA3HBIX 3HAYCHNUSX TIOKA3ATENs CTCIICHH, Y X ;

UCIOJIb30BaTh Mpeobdpa3oBaHus rpaduka GyHKIUU y="1(x) U1l IOCTPOEHUS I'paUKOB

Oynxumit Y= af (kx+b)+c :

aHaJM3UPOBATh CBOMCTBA (GYHKIMI U BUJ rpaduika B 3aBUCUMOCTH OT TApaMETPOB;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIOCJIEIOBATEIHHOCTD, OTpaHUYEHHAS MTOCIIEI0BATEIIBHOCTD,
MOHOTOHHO Bo3pacTaromias (yObIBarolas) mociae10BaTeIbHOCTb, IPees MOCIe0BaTeIbHOCTH,
apupMeTHIeCKas MPOTPECCHsl, TEOMETPUIECKAs IPOTPECCHs, XapaKTePUCTHIECKOE CBOHCTBO
apupMeTHueCcKoi (reoMeTpUYeCcKOoi) MPOrpeCcCHH;

UCTIONIF30BATh METO MaTeMaTHYECKOH MHIYKIIUH ISl BBIBOJA (hOPMYII, TOKAa3aTeIbCTBA PABEHCTB
Y HEPaBEHCTB, PEIICHUS 3a/1a4 Ha JIeTTUMOCTb;

UCCIIeIOBATh MOCIIEJ0BATEILHOCTH, 3aJaHHBIC PEKYPPEHTHO;

penate KOMOMHUPOBAHHBIE 33Ja9l HA apU(YMETHIECKYIO U TEOMETPHUYECKYIO TPOTPECCHH.

B noBcetHEBHOM KU3HU U IIPU U3YUYEHUU APYIUX NPEIMETOB:

KOHCTPYUPOBATh U HCCIEI0BaTh (DYHKIIMU, COOTBETCTBYIOIINE PEaIbHBIM MIPOLIECCAM U SIBICHUSM,
MHTEPIPETUPOBATH MOTYYEHHBIE PE3YyIbTAThl B COOTBETCTBUHU CO CTIEUU(DUKON UCCIETyEMOTO
IIpoLecca WIN SIBJICHUS;

UCIOJIb30BaTh TpaKK 3aBUCUMOCTEH JIJIsl HCCIIEA0OBAHUS PEaIbHBIX MPOIECCOB U SBJICHMUIA;
KOHCTPYHPOBATh U UCCIEA0BaTh QYHKIMH MPU PEHICHUH 3a/1a4 IPYTUX y4eOHBIX PEIMETOB,
WHTEPHPETHPOBATH TOJTYYCHHBIE PE3YJIbTATHl B COOTBETCTBHHU CO CHEIM(PUKON yueOHOTO
npeameTa.

CraTucTHka ¥ TeOpHs BEPOSITHOCTEN

CB000/1HO OnepupOBaTh MOHATUSAME: CTOJIOYATHIE U KPYTOBBIE AMArpPaMMBbl, TaOIUIbI JAHHBIX,
cpenHee apudmMeTniyeckoe, MeMaHa, HauOoJIblllee U HaMMEHbIIIee 3HaUeHUsI BBIOOPKH, pa3Max
BBIOOPKH, TUCHIEPCHUS M CTAHAPTHOE OTKIIOHEHHE, ClTydaiiHas N3MEHYNBOCTb;

BbIOMpaTh Hanbosee ya1o0HbIN criocod npeacraBieHus MHGOpMalum, aieKBaTHbINA € cBOIiCTBaM U
LEJIsIM aHAJIN3a;

BBIYUCIISATh YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKU;

CBOOOJIHO ONEPHPOBATH MOHATHAMM: (haKTOpHAI YHUCIIA, IEPECTAHOBKH, COUYETAHUS U pa3MeILeHus,
TpeyroyibHuK [Tackans;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CITy4aiHBIN OMBIT, CTYYaliHBIA BHIOOP, UCIIBITAHHE,
3JIEMEHTAapHOE ClIy4aiiHOe COOBITHE (MCXO0/), KIIACCHUECKOE ONpEeIeIeHUE BEPOSITHOCTH
CJIy4aifHOTO COOBITHSI, OTIepaIy HaJl CITyYaiiHBIMH COOBITHUSIMU, OCHOBHBIE KOMOMHATOPHBIE
bopMyIbI;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: CIIYHalHbIN OIBIT, CIIy4aifHbII BBIOOp, UCTIBITAHHE,
3JIEMEHTApHOE CIy4aiiHOE COOBITHE (MCXO0/), KIIACCHUECKOE OTPEIeIeHUE BEPOITHOCTH
CJIy4ailHOrO COOBITHSI, OTIEPALIMU HAJl CITyYalHBIMU COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE
bopmybr;

3HaTh IPUMEPHI CIIYYaNHBIX BEJIUYHH, U BBIYUCIIATh UX CTATUCTUYECKUE XapaKTEPUCTUKH;
HCIOJIb30BaTh (POPMYJIbI KOMOMHATOPHKY MPH PEIIEHUH KOMOMHATOPHBIX 3a/ay;

pemaTh 3aJ1a4i Ha BBIYMCIIEHHE BEPOSITHOCTH B TOM YHUCIIE C UCIOJIb30BaHUEM (HOpPMYII.

B nosce1HEBHOM KU3HU U IIPU U3YYEHUU APYIUX NIPEIMETOB:

IPEJCTABIATh HH(POPMALIMIO O pealIbHBIX MTPOLIECCAX U SBICHUAX CIIOCOOOM, aIeKBATHBIM €€
CBOMCTBaM M LIEJIN UCCIIEIOBAHMS;

aHaJIU3UPOBATh U CPABHUBATH CTATUCTHUECKUE XapPaKTEPUCTUKU BBIOOPOK, MOJYYCHHBIX B
IIpoLecce pelIeHNs IPUKIIAIHON 3a7a4, U3y4EHHs] PEeabHOIO SIBJICHUS, PELICHHs 3a1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB;

OLIEHUBATh BEPOSTHOCTh PeabHBIX COOBITUM U SBICHUN B PA3IMUHBIX CUTYAIHIX.

TexcToBBIE 3agaun

Pemrate IMMPOCTHIC U CIIOXKHBIC 3aJa4U, a TAKIKC 3aJa4n MOBBIIIICHHON TPYAHOCTHU U BBIACIIATH UX
MaTEMaTHYICCKYIO OCHOBY;,
pacrio3HaBaTh pa3HbIC BUABI U TUIIGI 3a1a4;



MCIIOJIb30BaTh pa3HbIe KPATKUE 3aMMCU KAK MOJICTTH TEKCTOB CIOXHBIX 3a/1a4 U 33124
MOBBIIICHHON CJI0KHOCTH JIJISl IOCTPOEHUS TOUCKOBOM CXEMBI U PEIlIeHus 3a]a4, BEIOUPaTh
ONITUMAJIBHYIO JUIS pacCMaTpUBAaEMOH B 3a/1aue CUTYaIlMd MOJICIh TEKCTA 3a/1a4H;

pasnuyaTh MOJIeTh TEKCTa U MOJIEJh PEIICHUS 3a/1a4H, KOHCTPYHUPOBATh K OJTHOM MOJENN PEeIIeHUs
CJIOXHBIX 33/1a4 pa3HbIE MOJICITH TEKCTa 3a1a4H;

3HATH U TIPUMEHSATH TPU CIIOCO0a MOUCKA pemieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO H OT
yCJIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

MOJICITUPOBATEH PACCYKICHUS TPU TTOUCKE PEIICHUS 3a/1a4 ¢ IIOMOIIBIO Tpad-CXeMBL;

BBIJICIISATH ATAIBI PEIICHHS 3314 M COJICP KaHNEe KaXKIOro dTara,

YMETb BBIOMPAThH ONTUMABHBIN METOJ pEIICHHS 33/1a4U ¥ OCO3HaBaTh BHIOOp METO/Ia,
paccMaTpuBaTh pa3InyHbIE METO/IbI, HAXOAUTH Pa3HbIe PEIICHUS 3aJaul, €CJIM BO3MOXKHO;
aHATM3UPOBATH 3aTPYIHEHUS TIPH PEIICHUU 3379,

BBITIOJTHATH Pa3IUYHbIC MpeoOpa3oBaHus MPEI0KECHHOHN 3a1a41, KOHCTPYUPOBATh HOBBIC 33/1a4l
U3 JAaHHOM, B TOM YHcIie OOpaTHEIE,

WHTEPIPETHPOBATH BRIYUCIUTEIBHBIC PE3YJIBTATHI B 3a/1aUe, HCCIICA0BATh MOJYyYSHHOE PEIICHUE
3a/1a4w;

M3MEHSThH YCIIOBUE 33724 (KOJIMYECTBEHHbIE MU KAYECTBEHHBIE IaHHBIC), MCCIIEA0BATh
M3MEHEHHOE peo0pa30BaHHOEC;

aHAIM3MPOBATH BCEBO3MOKHBIC CUTYAllUU B3AMMHOT'O PACTIONOXKEHHS IBYX OOBEKTOB U
M3MEHEHHE UX XapaKTePUCTHUK MPU COBMECTHOM JIBIKEHUU (CKOPOCTh, BPEMsI, PACCTOSHUE).IPU
pelIeHne 3a1a4 Ha JIBMKCHUE ABYX OOBEKTOB KaK B OJTHOM, TaK U B TIPOTHBOIIOIOXKHBIX
HaIpPaBIIEHUSAX, KOHCTPYUPOBATh HOBBIE CUTYAI[MM Ha OCHOBE M3MEHEHHUS YCIIOBHI 3a7]a4ui TIPU
JBUKCHHUH TI0 PEKE;

HCCIIEeIOBaTh BCEBO3MOXKHBIC CUTYAIIMU TIPH PEIICHUH 33724 Ha JABMKEHHUE TI0 PeKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

penaTh pa3HoOOpa3HbIC 33/1a91 «HA YaCTHY,

penatb 1 000CHOBBIBATh CBOE PEIlIEHUE 3a/1a4 (BBIASIATh MATEMATHUYECKYIO OCHOBY) Ha
HAXO0XJ/IEHHE YaCTH YKCIIa ¥ YUCIIA [0 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBbICTA IpoOH;
OOBSCHSTH HICHTUIHOCTH 33129 Pa3HBIX THUIIOB, CBSI3BIBAIOIINX TPU BEIMYMHEI (Ha padoTy, Ha
MOKYTIKH, Ha JBU)KCHUE).BBIIEISTH T BEIMYUHBI U OTHOIIEHUS MEXTY HUMU, IPUMEHSTh UX TPU
pElIeHNH 3aJ1a4, KOHCTPYHPOBATh COOCTBCHHBIE 3a]1a4 YKa3aHHBIX THIIOB;

BJIAJICTh OCHOBHBIMHM METOIaMH PEIICHHUS 33]1a4 Ha CMECH, CILIaBbI, KOHIICHTPAIIUH, HCIIOJIb30BaTh
UX B HOBBIX CUTYAIUSIX 110 OTHOIIEHUIO K U3YYEHHBIM B MpoIlecce 00yUeHNUS;

pelaTth 3aa4y Ha IPOLEHTHI, B TOM YHCJIE, CJI0XKHbIE TPOLIEHTHI ¢ 000CHOBAHUEM, HCTIONb3YS
pa3HbIE CIIOCOOHI;

pelIaTh JOrM4ecKue 3a/1a4i pa3HbIMH CIIOCO0aMU, B TOM YHUCJIE, C ABYMS OJIOKaMU U C TpeMsl
0JIOKaMH JaHHBIX C IIOMOIIBIO TAOJIHIL;

pemiaTh 3a1a4u Mo KOMOMHATOPUKE U TEOPHH BEPOSITHOCTEI Ha OCHOBE MCIIOJIb30BaAHUS
M3YYEHHBIX METOJIOB M1 0OOCHOBBIBATH PEIICHUE;

pelaTh HECIOKHbBIE 3a]]a4l IO MaTEMaTUUECKON CTaTUCTHKE;

OBJIAJICTh OCHOBHBIMU METOJJAMU PEIICHUS CIOJKETHBIX 3a7a4: apu(pMeTHUECKUM, alreOpanvecKuii,
nepebop BapuaHTOB, TEOMETPUUYECKUH, TpaQUUECKHii, MPUMEHSTh X B HOBBIX TI0 CPABHEHHIO C
W3YYCHHBIMH CHTYAIHSIX.

B noBce1HEBHOM JKM3HU U IIPU U3YYEHHUH IPYTHX IPEIMETOB:

KOHCTPYHMPOBATh HOBBIE I JAHHOM 3aJ1a4M 3aJa4HbIe CUTYALMH C YYETOM peajIbHbIX
XapaKTEpUCTHK, B YACTHOCTH, NPU PELICHUM 3a/1a4 Ha KOHLEHTPALUH, YIYUTHIBATh INIOTHOCTh
BEILIECTBA; PEIIaTh U KOHCTPYUPOBATh 33/1a4M HA OCHOBE PACCMOTPEHUS PEAJIbHBIX CUTyallul, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIA PE3YIIbTAT;

peuaTh 3aJ1a4u Ha IB>KEHHE 110 PEKe, pacCMaTpHUBasi pa3Hble CUCTEMBbI OTCUETA;
KOHCTPYHPOBATh 3aJJa4Hble CUTYallUuU, TPUOIMKEHHbIE K pealbHON AeHCTBUTEIHLHOCTH.

I'eomerpuueckue Gpurypst

CB00OHO ONIEPUPOBATH TEOMETPUUECKUMHU TMOHITUSIMH MPHU PEIICHUH 33]1a4 U TPOBEICHUN
MaTeMaTHYECKHUX PACCyKICHHIA;



®  CaMOCTOATENIBHO (POPMYIUPOBATH OINPENIEICHUS T€OMETPUUECKUX (DUTYP, BBIIBUTaTh TUIIOTE3BI O
HOBBIX CBOWCTBaX U NMPHU3HAKaX FeOMETpUUECKUX (PUryp U 0OOCHOBBIBATh MJIM ONIPOBEPraTh UX,
0000111aTh MM KOHKPETU3UPOBATH PE3yNIbTaThl Ha HOBBIE KJIACCHI (PUTYp, TPOBOJIUTH B
HECJIOKHBIX CIy4asx KIacCUPUKAIMIO (GUIYp MO Pa3InYHBIM OCHOBAHUSIM;

® lCCIeNoBaTh YEPTEKH, BKIOUYasi KOMOUHAIUMU QUTYp, U3BJIEKAaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPECTABICHHYIO HA YePTEeXKaX;

e pemark 3aa4d FeOMETPUUECKOT0 COAEPKaHus, B TOM YHCJIE B CUTyallUsAX, KOTJa alrOPUTM
pELIEHNs HE CIIEIYEeT SIBHO U3 YCJIOBUS, BBINOIHITh HEOOXOAUMBIE JIJIsl pEIICHUS 3a1a4u
JIONOJTHUTENbHBIE TOCTPOEHUS, UCCIIEA0BATh BOZMOKHOCTh IPUMEHEHUS TEOpeM U (popMyIT 11t
pelieHus 3a1ay;

e (opMyIHPOBATH U JIOKA3bIBATH T€OMETPUUECKUE YTBEPIKICHHS.

B noBce1HEBHOM JKU3HU U ITPU U3YYECHUH IPYIMX IPEIMETOB:

® COCTaBJIATH C UCIOJIB30BAHUEM CBOMCTB T€OMETPUUECKUX PUTYp MAaTEMATUUECKUE MOJIEIH JIJIs
pelIeHns 3a1a4 NPAKTUYECKOro XapakTepa 1 3aa4d U3 CMEKHBIX AUCLMILINH, HCCIIEN0BATh
MOJIy4YE€HHBIE MOJIESTU U UHTEPIPETUPOBATH PE3yibTaT.

OTtHotIeHUS

e BiageTs NOHATHEM OTHOLIEHUS KaK METAIIPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATH MOHATHAMU: PABEHCTBO (UTYp, paBHBIC (PUTYPHI, PABEHCTBO
TPEYTrOJIbHUKOB, apaJIENbHOCTh MPSAMBIX, IEPIEHIUKYIIPHOCTD NPSAMBIX, YTl MEXKIY
MPSIMBIMH, TIEPIICHAUKYJISP, HAKJIOHHAS, MPOEKIHsI, moaooue puryp, momooHbIe GUTypHI,
110/100HBIE TPEYTOJIbHUKH;

® UCMOJb30BaTh CBOMCTBA OO0 U paBEeHCTBA (PUTYp MPH PELLICHUH 3a/1au.

B noBceiHEBHOM XKU3HU U IIPU U3YUYEHHUH JIPYTUX MPEIMETOB:

®  UCMOJb30BAaTh OTHOIICHUS JJISl IOCTPOCHUS M UCCIICAOBAHU MaTeMaTUIECKUX MOJEIeH 00BEKTOB
pEaJIbHOM JKU3HH.

W3mepenus v BbIYMCICHUS

e (CB000OAHO ONEPUPOBATH MOHATUAMH JIIMHA, IJIOIA](b, 00BbEM, BEJTMUMHA YIJIa KaK BEJTMUYMHAMH,
HCIIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTABJICHHOCTH IPU PELICHUH 3a/1a4 Ha BHIYHUCIICHUE,
CaMOCTOSITENIFHO MOJIY4aTh M UCIIOIB30BaTh (POPMYIIBI ISl BBIYUCICHUH MUTomaieid 1 00bEMOB
¢buryp, cBO60JHO ONIEPUPOBATH HIMPOKUM HAOOPOM (HOpMYIT Ha BBIYUCIICHHUE MTPU PEIICHUN
CJIO’KHBIX 3a/1a4, B TOM YHCJIE U 3a/1a4 Ha BBIYUCICHUE B KOMOMHALIUAX OKPY)KHOCTH U
TPEeYroJbHUKA, OKPYKHOCTH U YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

®  CaMOCTOATENBHO (POPMYTUPOBATH THIIOTE3BI U MPOBEPSITH UX JOCTOBEPHOCTD.

B noBce1HEBHOM JKM3HU U IIPU U3YYEHHUH IPYIMX IPEIMETOB:

e CcBOOOJIHO OMEpHPOBATH (HOPMYJIaMU MPHU PEIICHUH 3a/1a4 B APYrHX Y4eOHBIX NpeIMeTax U MpH
IIPOBEICHUU HEOOXOAMMBIX BHIUHUCICHUM B pEaIbHOM JKU3HU.

I'eoMeTpuueckne NocTpoeHUs

e OnepupoBaTh NOHATHEM HAOOpPa 3JIEMEHTOB, OMPENETSIONIUX FEOMETPUUECKYIO PUTYDY,

e BJaJIeTh HAOOPOM METOJIOB MMOCTPOCHUH LIUPKYJIEM U TUHEUKOMH;

e IIPOBOJUTH AHAJIMU3 U PEAJIU30BBIBATH ATAIbI PELIECHUS 331a4 Ha [IOCTPOEHUE.

B noBcenHEBHOM JKU3HU U IIPU U3YYECHHUH IPYTMX IPEIMETOB:

®  BBINOJHATH IOCTPOEHUSI HA MECTHOCTH;

® OILICHUBATH Pa3Mepbl pealbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

[IpeoOpazoBanwms

e OnepupoBaTh IBHKEHUSMU U peoOpa30BaHUSIMU KaK METaIlpeIMETHBIMU MTOHITHSIMU;

® OIEpPHPOBATH MOHATHEM ABIKEHHS U IpeoOpa3oBaHus MOA00Hs 111 000CHOBAHUH, CBOOOIHO
BJIaJI€Th IPUEMaMU IOCTPOCHUS (GUTYp € MOMOIIBIO ABMKEHUM U peoOpa3oBaHus o100us, a
TaK)ke KOMOMHALUAMHU JBUKEHUN, ABXKEHUN U peoOpa3oBaHuil;

® UCTOJB30BaTh CBOMCTBA JBM)KEHUH 1 peoOpa3oBaHuil 171t MPOBEACHUSI 00OCHOBAHUS U
JI0Ka3aTelbCTBA YTBEPHKIECHUI B FEOMETPUH U APYTUX YUEOHBIX IpeaMeTax;

® [I0JIb30BAThCS CBOMCTBAMU JIBH)KEHUH U TpeoOpa3oBaHUM MIPH pEIICHUHN 3a]1a4.

B noBceiHEBHOM JKM3HU U IIPU U3YYEHHUH IPYIMX IPEIMETOB:

® [IPUMEHSTH CBOMCTBA ABMKCHUH U IPUMEHATH MOA0OME I IOCTPOCHUHN U BBIUMCIICHUH.



BekTopsl 1 KOOPAMHATEI HA TUIOCKOCTH

e (CB000AHO ONEPUPOBATH MOHATUSMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOpA
Ha YUCJIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOOPAMHATHI HA INIOCKOCTH, KOOPAMHATHI BEKTOPA;

® BJAJETh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTH JJIS PELLEHUS 3a/1a4 Ha
BBIYMCIICHHE U I0KA3aTENIbCTBA;

®  BBIIOJHATH C IOMOIIBIO BEKTOPOB U KOOPJAMHAT JI0KA3aTEIbCTBO U3BECTHBIX EMY F'€OMETPHUUECKUX
(akToB (CBONCTBA CPeIHUX JIMHUHN, TEOPEM O 3aMeUaTeIbHbIX TOUKaX U T.II.) U M0JIy4aTh HOBbIE
CBOWCTBA M3BECTHBIX QUTY;

® UCMOJIB30BaTh YpaBHEHUs (PUTYp [ pelIeHHs 3a/1a4 U CAMOCTOSITENIbHO COCTABIIATh YPAaBHEHHS
OTAENBHBIX IUIOCKUX (QUryp.

B nosceHEBHOM KU3HU U IIPU U3YUYEHUU APYIUX NIPEIMETOB:

® UCMOJb30BaTh MOHATHUS BEKTOPOB U KOOPAMHAT Ul PELIeHMs 3a1ad o GpU3uKe, reorpaduu u
JIPYTUM y4eOHBIM IIpeIMeTaM.

HcTopus maTreMaTuku

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAYYHBIX 3HAHUM, B YACTHOCTH
BJIAJIETh MPEICTABICHUSIMH 00 aKCHOMAaTHYECKOM OCTPOCHUN T€OMETPHUHU U IEPBUYHBIMU
IIPEICTABIEHUSIMU O HEEBKJIMIOBBIX T€OMETPUSAX;

® paccMaTpUBaTh MAaTEMATHKY B KOHTEKCTE MCTOPUH Pa3BUTHS LIUBUIN3ALUN U HCTOPUU PA3BUTHL
HayKH, IOHUMAaTh poJib MaTEMAaTHKHU B pa3BUTUU Poccuu.

MeToapsl MaTEMAaTUKU

e BraneTrs 3HaHUSAMU O Pa3TUYHBIX METOJIaX 0OOCHOBAHMS U ONPOBEPKEHHUS MATEMAaTHUECKUX
YTBEPKACHUN U CAMOCTOSITENIBHO IPUMEHSTH UX;

e BJIAJICTh HABBIKAMHU aHAJIM3a YCJIOBUSA 33/1a4M U ONPEACIICHUS MOAXOJAIIMX JJIs PEIICHUS 3aaa4
M3YYEHHBIX METOAOB WJIM MX KOMOUHALINH;

® XapaKTepU30BaTh IPOU3BEJIEHUS UCKYCCTBA C YUETOM MAaTEMATHUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE, UCIIOJIB30BATh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

N

. HnannpyeMble PE3yJbTAaThl U3YICHUA MATEMATUKHA.

5 KJjace
JInyHOCTHBIE pe3y/bTaThl:Y o0yuaromerocs OyayT chopMHUpPOBaHBI: BHYTPEHHSIS
MO3UIUAIIKOJBbHHUKA Ha YPOBHEC IMOJIOKUTCIBHOI'O OTHOIICHUSA K YPOKaAM MAaTCMATUKH,

0 IMOHUMAaHHEC POJIM MATCMATHYCCKUX HCfICTBHfI B )KXM3HH 4YCJIOBCKA

[J WHTepecC K pa3IMYHbIM BUJaM y4eOHOU eI TeIIbHOCTH, BKIIIOYAst SJIEMEHTHI MPEIMETHO-
HCCIEI0BATEILCKON NeATEIbHOCTH,

[] opueHTalMs HA TOHMMAaHUE MPEIUIOKCHUHN U OIICHOK YYUTEJICH M OJIHOKJIACCHUKOB;[ | TOHUMaHKE
MIPUYHH ycriexa B yueoe;

O MOHMMAaHNE HPABCTBEHHOT'O COJIEPKaHHUS OCTYIKOB OKPYKAIOIIUX JIOJCH.
OMeTtanpeaMeTHbIE Pe3yJbTaThl:

PeryasitTuBHbie:

Y4eHHK HAYUUTCS:IPUHUMATH YI€OHYIO 3a7]a4y U CJIeI0BATh HHCTPYKIUH YUUTEIS;

0 MJIAHUPOBATH CBOM JICUCTBHS B COOTBETCTBHH C YUCOHBIMU 3a/1a4aMH U UHCTPYKITUEH YUUTEIIS;

(] BEITIOJTHATH JICHCTBUS B YCTHOU (popme;
[J y4UTHIBATh BBIICIICHHBIC YUUTEIEM OPUEHTHUPHI ICUCTBUS B yUeOHOM MaTepuase;



[J B COTPYIHUYECTBE C YUUTEJIEM HAXOJIUTh HECKOJILKO BAPUAHTOB PEIICHUS yU4eOHOM 3a1auH,
MIpe/ICTaBJICHHON Ha HaIJISIHO-00pa3HOM YPOBHE;

[l BHOCHUTD HCO6XO,Z[I/IMBIC KOPPCKTUBEI B JIEHCTBHS HA OCHOBE NPUHATBIX IIPpaBUII;

[} BBITOJTHATH Y4eOHbIE IEHCTBHS B YCTHON M MMCBMEHHOM peun;
O IPUHUMATh YCTAaHOBJICHHBIE [IPABUJIA B IUIAHUPOBAHUM U KOHTPOJIE CIIOc00a peIleHMs;

[J OCYHIECTBIISITH MOMIATOBBIA KOHTPOJIb MO PYKOBOACTBOM YUUTENS B JOCTYITHBIX BHAaX Y4€OHO-
MMO03HABATEILHOM JIeITCIILHOCTH

(Ilo3naBaTejIbHBIE:

VY4eHUK HayIUTCS :0CYIIECTBISATh MMOUCK HYKHOW HH(POPMAIINH,UCTIONB3YS

MaTepuan y4eOHWKAa W CBEICHHUSA, TONYYCHHBIC OT B3POCIBIX; HKCIIOIB30BATh PHCYHOUHBIC U
CUMBOJIMYECKUE BApUAHThl MaTEeMATHUYECKON 3amucH; KOAMPOBaTh HH(MOpPMAIMIO B 3HAKOBO-
CUMBOJIMYECKON (opMe; HAa OCHOBE KOAMPOBAHUS CTPOUTH HECIOKHBIE MOJEIN MaTeMaTHYECKHX
MOHATHUH, 3a/Ia4YHbIX CUTyalul

[J cTpOouTh HEOOJIBIITHE MATEMATHICCKUE COOOIICHHSI B YCTHOU opMme;

U TIpoBOIUTE CpaBHEHHUE (IO OJJHOMY MJIM HECKOJBKUM OCHOBAHUSIM, HATJISITHOE M TIO TIPEACTABICHUIO,
COTIOCTaBJICHHE U POTHUBOIIOCTABIICHHUE),

[l moHUMAaTh BBIBOAbI, CACJIAHHBIC HA OCHOBC CPABHCHUS, BBIACIIATL B AABJICHUAX CYIICCTBCHHBIC U
HCECYHICCTBCHHEIC, H€06XO)II/IMI)IG N JO0CTAaTOYHBIC ITPU3HAKH,

[JTIpOBOJUTE aHAJIOTHIO M HA €€ OCHOBE CTPOUTH BBIBOJBL; B COTPYJHUYECTBE C YUUTEIEM IPOBONUTH
KJIacCU(PUKALINIO U3ydaeMbIX O0BEKTOB;

[JKoMMyHMKATHBHBIE!

[1Y4eHUK Hay4UTCA:NIPUHUMATh AKTUBHOE y4acTHE B pabOTe MapaMy U rpyMiaMu,UcIoib3ysl peueBble
KOMMYHUKATHBHBIE CPEJICTBA;

[JmomycKaTh CyIIECTBOBAHUE PA3JIMYHBIX TOYEK 3PEHMsI; CTPEMHUTBCS K KOOPAHMHALMM Pa3IMYHBIX
MHEHMH O MaTeMaTH4YeCKHX SIBJICHUSAX B COTPYIHHMUYECTBE; JOTOBAPUBATHCS, NPUXOAUTH K OOIIEMY
PEILICHHUIO; UCTIONIB30BaTh B OOIIIEHUH MPaBUIIa BEKIUBOCTH;

[l KCIIOJIL30BATh MPOCTBIC PCUYCBLIC CPCACTBA JIA NCpEaAadu CBOCTO MHCHUSA; KOHTPOJUPOBATH CBOU
JIEHCTBHUSA B KOJJIEKTUBHOM pa60Te; MMOHUMAThb COJACPKaHHUC BOIPOCOB U BOCIIPOU3BOAUTL BOIIPOCHI;
CIICIUTh 3a HeﬁCTBHHMH APYrux Yy4aCTHHKOB B IIPpOLECCE KOJIJIGKTUBHON IMO3HABaTEILHOM
JCATCIIbHOCTH.

IIpeameTHbIe pe3ybTaThI:
Hartypaabnbie uncia. [poou. PannonanbHbie yncJa.

Yyenux HAY4YMTCHA: IIOHHMAThb 0COOEHHOCTH I[eCHTH‘IHOﬁ CUCTCMBbI CUHUCJIICHUA,CPABHUBATb
Hynopaao4uBaTb HATypajdbHBIC 4YHCJIA; BBIIOJHATh BBIYUCICHHA C HATypaJbHbBIMHU 4YHCJIAMHU,
COUCTAaAdyCTHBIC W NHWCBMCHHBIC HpI/IéMH BBI‘-II/ICJICHI/II;'I, IMPUMCHCHUC KaJIbKYJIATOPA, HUCIOJIb30BATH
MOHATHUA U YMCHUA, CBA3AHHBIC IMPOLCHTAMU, B XOJC PCHICHUA MATCMATUUCCKHUX 3a/ida4, BbIIIOJIHATH
HCECJIOXKHBIC IPAKTHUYCCKUC paC‘-IéTLI.

Yuenux nomyuum 6oszmodxcnocms: Yenyoums u pazeume npeOCmagieHus 0 HAMypaibHblX YUCLAX,
Hcnonvzoeamv npuembvl, payuoHaAIusuUpylowjue 6bIYUCIEHUs U peuleHue 3a0ad ¢ PayuoHAIbHbIMU
(Heomp.) uuciamu.

HN3mepenus, npudInKeHHs, OLEHKH.

Y4eHUK HayYUTCS :MCIIOIB30BATh B X0/ PEIICHUS 3a/1audjIieMEHTapHbIE TTPEACTABICHHUS, CBA3aHHBIC C
MPUOJIMKEHHBIMU 3HAYCHUSIMU BEJTMYMH.



YpaBHeHHSI W HEPaBEHCTBA. YYECHHMK HAY4YMTCA:pEeIIaTh  IPOCTEHIIME  YpaBHEHUS C
OJIHOMIEepEeMEHHO; MOHUMATh ypaBHEHHE KaK Ba)KHEHIyI0 MaTeMaTHYECKYIO MOJIENb JJIsl ONUCaHUS
U HW3y4CHHs pPa3HOOOpa3HBIX peabHBIX CUTYaIlMid, pemarbh TEKCTOBBIE 3a/ayd airedpandecKum
METOAOM; :MOHUMAaTh W MPUMEHITh TEPMHUHOJIOTHUIO W CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHUEM
HEPaBEHCTBA; IPUMEHITh annapaT HEPaBeHCTB, IS PEIICHUS 3a1a4.

Yuenux nomyuum eosmooicnocms: Onepuposamsv NOHAMUAMU. PAGEHCMBO, YUCT0B0€ PABEHCMEBO,
ypaeHeHue , KOpeHb VPAGHEHUs, peuleHue VpasHeHus, 4Yuciogoe Hepaeencmeo. Paseumbo
npedcmasieHUuA0yKeeHHbIX gbipadicenusx . Onademsv cneyuanbHblMU NPUemMamu peueHus ypaeHeHul,
KaK meKcmoebulX, max u NpaKmuyeckux 3a0ay.

OnucareJbHasi  CTATUCTMKA W KOMOMHATOPHUKA. YUYEHMK  HAy4ydTCs  HMCIOJIb30BaTh
MPOCTEUINECTIOCOOBI MPECTABICHUS U aHaJM3a CTATHCTHUYECKUX JaHHBIX. Permarh KoMOMHATOPHBIE
3a1a4M Ha HAXO0XKICHUE YHCiIa 00BEKTOB I KOMOWHAIINH.

Yuenuk nonyyum eozmoscnocms: Ilpuobpecmu nepeonauanibHulil ONbIM OpeaHu3ayuy coopa OaHHbIX
npu npogedeHuu onpoca o0dwecmeenHo2o Muenus, Ocyujecmensms ux aHaius, npeocmasisimo
pesyavmamul onpoca 8 éude madauyvl. Hayuumces nexomopvim npuemam peweHuss KOMOUHAMOPHbIX
3ao0au.Cocmasnsams mabauysvl ,cmpoums OUACpaAMMbl Had OCHOBE OAHHDBLX.

Haruasauas reomerpus.
I'eomeTpuueckne Gpurypsbi.

VY4eHUK HayuuTCs:paclio3HaBaTh Ha YepTeXkaX,pUCYHKaxX, MOAEIISAX U B OKPYXKalOILIEM MHUPE TUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUTYPBI; paclo3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIbHOTO
napasuieNienune1a; CTpOUTh pa3BEPTKU KyOa U MPSIMOYTOJIbHOTO Mapaljiesieue1a; BIYUCIATE 00bEM
HPSMOYTOJIBHOTO NapauleIenuIeaa.

VY4eHuK Hay4quTCs: OJIb30BaThCS S3bIKOM T€OMETPHUH JIJIsl OMMCAHUs TPEIMETOB OKPYKAIOIIET0 MUpa
Y UX B3aMMHOT'O PACIOIOXKEHHS; paclio3HaBaTh U N300paXkaTh HA YepTekKaX U PUCYHKaX
reoMeTpuueckue GUrypbl U X KOHQUTYpalMK; HaXOAUTh 3HAUCHUS JUITUH JTUHEHHBIX QuUryp,
rpaaycHyo mepy yrioB ot 0 mo 180°; pemaTs HECIOKHBIC 3a]a4l HA TIOCTPOCHHE

Yyenuk nonyuum 6o3mooicnocmy: yenyoums u pazeums npeocmagienuuss 0 2e0Mempudeckux
QueypaxHzenexamo, unmepnpemuposams u npeoopazo6vieams UHGOPMAYUIo 0 2eoMempUYecKUx
duzypax, npedcmasnennyro Ha yepmedicax. Hzoopasxcame usyuaemvie ghucypol om pyKu u ¢ HOMOUWbIO
KOMNbIOMEPHLIX UHCIMPYMEHMOS.

.A3mepenne reoMeTpu4eCKUX BeJTHYHH.
Y4eHuK Hay4uuTcs:

UCIIOJIb30BaTh CBOWCTBA MU3MEPEHUs JJIMH, IUIOIIAZEH U yIJIOB IIPHU PEIIEHUM 3a/1a4 Ha HaXOXJECHUE
JUIMHBI OTPE3Ka, IPalyCHON MEPHI yIila;BbIUMCIIATH IUIOIAIU IPSIMOYTOJIbHUKA, KBAapaTa; BHIYUCIATh
JUITMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp W UX yriibl, GopMynsl miomanei ¢uryp; pemarb 3ajJaud Ha
pUMeHeHHe (HOPMYJIbI ITOMAIN MPSIMOYTOJIbHUKA, KBapaTa.

Yyenux nomyuum 603MOdCHOCMb HAYUUMBCA:  GbIYUCTAMb PACCMOAHUSL HA  MeCMHOCMU 8
CMAHOAPMHLIX ~ CUMYAYUSX, NIOWAOU YUACMKO8 NPAMOY2OIbHOU Gopmbl, 00bembl KOMHAM
.Oyenusamsv pazmepuvl peanbHblX 00bEKMO8 OKPYHCAIOULe20 MUpd.

TpeﬁoBa}mﬂ K YPOBHIO NOJATOTOBKH VYAIIIMXCH K OKOHYAHUIO 6 KJacca




B PE3YIbTATC OCBOCHUA KYpCa MATCMATHUKNU 6 xmacca ydqamuecs JOJIKHBI OBJIAACTh
CJICAYIOIIUMHA 3HAHUAMHA, YMCHUAMHA U HABbIKAMU.

JIMYHOCTHBIM PE3YyJbTAaTOM U3YUYCHUS IPEAMETA SABJISACTCH (])opanOBa}me CJIeAyImux
yMeHI/Iﬁ H Ka4YeCTB:

[l HE3aBUCHUMOCTb U KPUTUIHOCTDb MBIIIJICHU S ;
U BOJISI M HACTOMYHBOCTH B JOCTHIXCHHH IICIIH.

MeTanpeaMeTHBIMPe3yJIbTATOM H3y4YeHHs Kypca siBjsieTcs popMupoBaHue
YHHUBeEpPCAJbHbIX Y4eOHBbIX aeiicTBuii (YY /).

PeryasituBubie YY /:

O CaMOCTOSITENIbHO OOHAPYKUBATh U (OPMUPOBATH YUEOHYIO IPOOIEMY, ONIPENEATh
uens Y/]I;

[J BBLABUTATh BEPCUH pEIICHUS TPOOIeMbl, 0CO3HABATh KOHEUHBIN Pe3ybTaT, BHIOUPATh
CpeACTBa JOCTHKEHUS LU U3 NIPEIJIOKECHHBIX, a4 TAKKE UCKATh UX CAMOCTOSATEIIBHO;

O COCTaBJIATH (MHAMBUAYATHHO WX B TPYIINE) IJIaH PEIICHUS MPOOJIEeMbI (BBITOTHEHUS
IIPOEKTA);

[J paboTas Mo TUIaHy, CBEPSATH CBOU JCHCTBUS C LETBIO U MPU HEOOXOAMMOCTH HCTIPABIISITH
OIIMOKU CaMOCTOSITENIBHO;

[J B IManore ¢ y4uTeJIeM COBEPIIEHCTBOBATh CAMOCTOSATEIHHO BEIOPAaHHBIE KPUTEPUU OLICHKH.
IToznaBarenbubie YY /I:
[J mpoBOIUTH HAOTIOEHUE U SKCIIEPUMEHT MOJT PYKOBOJICTBOM YUHUTEIIS;

[] ocylIeCcTBIATh paCIIUPEHHBbIN MOUCK MH(OPMALIUK C UCTIOIb30BaHUEM PECYPCOB OMOIMOTEK U
WuTepHerTa;

[ ocymecTBIATh BEIOOp Hanbosee 3Gp(HEeKTUBHBIX CITOCOOOB PEIICHUS 3a71a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBH;

[] aHaIM3MpOBaTh, CPABHUBATD, KIACCU(PHUITUPOBATH U 000011aTh (DaKTHI U SBJICHHSI;
0 JAaBaThb ONPCACICHUS TOHATUSIM.

Kommynukarususbie YY /I

[] caMOCTOSITEIbHO OPraHU30BbIBaTh y4eOHOE B3aMOJACHCTBHE B IPYIIIIE;
[J B IUCKYCCHH YMETh BBIIBUHYTH APT'YMEHTHI KOHTPAPTYMEHTHI;

ll YUYUTBCA KPUTUIHO OTHOCUTCA K CBOCMY MHCHHIO, C JOCTOMHCTBOM IIPU3HABATH OIIMOOYHOCTD
CBOCTO MHCHHA U KOPPECKTUPOBATD €TO,

0 MOHUMas TIO3UIUIO IPYTOT0, pa3inyarh B €r0 peun: MHEHUE, J0Ka3aTeIbCTBO, (DAKTHI.
IIpeaMeTHBIM pe3yJIbTATOM U3yUYEHHsI Kypca SBISIETCS CPOPMHUPOBAHHOCTD CIEAYIOIINX
yMEHUN

IIpenmeTHasi 00JacTh «ApudmeTnKa»
() BBINOJIHATE YCTHO apupMeTHYECKUE JEHCTBUS: CIIOKEHUE U BIYUTAHUE JIBY3HAUHbBIX YHCET U

JACCATHYHBIX I[p06€fl C IByMs 3HaKaMM; YMHOXCHUC OJHO3HAYHBIX T-II/ICGJ'I,apI/I(bMeTI/ILICCKI/Ie
Oorcpanunu C 0OBIKHOBEHHBIMH I[pO6$IMI/I C OJHO3HAYHbIM 3HaAMCHATCJICM U YHUCIIHUTCIICM,



[J mepexoAuTh OT OJJHON (OPMBI 3aIMCH YHUCEI K JPYro, MPEACTaBIATh AECATUYHYIO TpOOb B
BUJIe OOBIKHOBEHHOMN M B MIPOCTEHUIINX CIy4asiX OOBIKHOBEHHYIO - B BUJE JECITUYHOM,
MIPOLIEHTHI- B BUJI€ IPOOH U JpOoOb- B BUJIE MPOIICHTOB;

[J BBINOJTHSATH apu(PMETUICCKUE NCUCTBUS C pAallMOHAIBHBIME YUCIIAMU, HAXOAUTh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUHN (IIENBIX U IPOOHBIX);

] OKPYTJIATH LUEJIBIC U ACCATHUYHLIC I[pO6I/I, BBITIOJIHATE OICHKY YHCJIOBBIX BI)Ipa)KCHI/II\/'I;

[] MoIp30BaThCsl OCHOBHBIMU €UHUIIAMU JUTMHBI, MACChl, BPEMEHH, CKOPOCTH, IIOIIaAd, 00beMa;
MIEPEBOJIUTH OJIHU €AMHULIBI U3MEPEHHUS B IPYTHUE;

[J pemiaTh TEKCTOBBIE 3a]]a4H, BKIIIOUAs 33]]a4, CBSI3aHHBIE C MPOMOPIIMOHAIBHOCTHIO BEIMYHH,
JIpOOSIMH ¥ TIPOTICHTAMHU.

Hcnoab3oBaTh NpuodpeTeHHbIC 3HAHUS M YMEHUS B PAKTUYECKOI 1eATeJIbHOCTH U
NOBCEIHEBHOM KU3HU AJI:
] pCH_IeHI/ISI HCCIOXKXHBIX HpaKTI/I‘-IeCKI/IX paC‘-IeTHBIX 3aJa4, B TOM 4UCJIC C UCIIOJIb30BAHUEM HpI/I

HGO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJIOB, KAJIBKYJIATOPA,

[l YCTHOﬁ IPUKUIKH U OLICHKU PE3YyJIbTaTa BBI‘IHCJ'ICHPIFI; IMPOBCPKU PE3YyJIbTaTa BBIYUCIICHUA C
HCIIOJIB30BAHHUEM PA3JIMYHBIX IIPUCMOB;

] nHTEepIIpeTalMy Pe3yJbTaTOB PEIICHUS 3a/1a4 C Y4ETOM OIPAaHUYEHHN, CBSI3aHHBIX C PEAJIbHBIMU
CBOMCTBAaMM pacCMaTPUBAEMBIX IPOLECCOB U SIBJICHUM.

IIpenmeTHast o0acTh «Aredopa»
(] IlepeBonuTh ycaoBHs 3aa4l HA MATEMAaTUUYECKHUI SI3bIK;
[l uMCcHnoab30BaTh MCTOAbI pa6OTLI C HpOCTCfIHlHMH MaTEMAaTHYCCKUMHU MOJCIIIMU

0 OCYHICCTBJIAATH B BBIPAKCHUAX U q)opMleax YHUCJIOBBIC MTOJCTAHOBKH U BBIIIOJIHATH
COOTBCTCTBYIOIIIUC BBIYUCIICHUA

[ onpenensiTh KOOPAMHATHI TOUKH U N300paXkaTh YKca TOUKaMU Ha KOOPAWHATHOHN MPsIMOH;

[l cocTaBIsITh 6YKBCHHLIC BBIPpAKCHUSA H (bOpMy.TIBI o YyCJIOBHAM 3aJav; OCYHICCTBIIAATL B
BBIpAXXCHUAX H (bopMynaX YHUCJIOBBIC IIOJACTAHOBKHM M BBIIIOJHATL COOTBECTCTBYIOLIUE
BBIYMCJICHUS,

U peiiaTth TECKCTOBBIC 3aga4n aﬂre6paI/I‘I€CKI/IM METOJ0M.

Hcnoab3oBaTh NpuodpeTeHHbIC 3HAHUSA M YMEHHUS B IPAKTHYECKOI 1eATeJIbHOCTH U
NOBCEeJHEBHOM *KU3HH IJIs1:

0 peuICHrd HECIOKHBIX MMPAKTUYCCKUX PACUCTHBIX 3a/1da4, B TOM YHUCJIC C UCIIOJIb30BAHUEM IIPU
H€O6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJIOB, KAJIBKYJIATOPA,

[J yCTHOM MPUKHUIIKHU U OLICHKHU pe3yJIbTaTa BbIUMCICHUI; IPOBEPKU Pe3yIbTaTa BHIYUCIICHUS C
HCIIOJIb30BAHUEM PA3JIMYHBIX TPUEMOB;

[J MHTEpIpETAllMK PE3YJIbTATOB PEIICHUS 3aJ]a4 C YYETOM OIPAaHUYEHHU, CBI3aHHBIX C PEaJbHBIMU
CBOWMCTBAMH pacCMaTPUBAEMBIX IPOLIECCOB U SIBJICHHI.

IIpenmeTHasi 001acTh «Asredopa»



HepeBO,Z[I/ITB yCJIOBUA 3a1a4X Ha MaTeMaTHUYeCKUI SA3BIK,
HCIIOJB30BaTh MCTOAbI pa6OTLI C HpOCTCﬁHlHMH MaAaTCMaTU4YCCKUMHU MOACISIMU

OCYHICCTBJIAATHL B BBIPAKCHUAX U (I)OpMy.HaX YHUCJIOBBIC IMTOJCTAHOBKH U BBIIIOJIHATH
COOTBCTCTBYIOIIUC BBIYUCIICHUA

OTIpeNIeNATh KOOPIMHATHI TOUKU M U300pakaTh YMCIIa TOYKAMH HA KOOPIUHATHOM MPSIMOIi;

COCTaBJIATh OYKBEHHBIC BBIPAXXEHUS M (OPMYNBI 1O YCIOBUSAM 3ajad; OCYLIECTBISATH B
BBIPOKEHUSAX M (OpPMYyJax YHUCIOBbIE TOACTAHOBKM M BBINOJHATH COOTBETCTBYIOIIME
BBIYHCIICHHS;

peiiaTh TEKCTOBBIC 3aa4un anre6panqec1<HM METOJ0M.

Hcnoab3oBaTh npuodpeTeHHbIC 3HAHUSA M YMEHUS B IPAKTHYECKOI 1eATeJIbHOCTH U
IOBCEIHEBHOM KU3HU 1JIA:



() BeIlmosTHEHHUS pacyeToB MO (GOpMYyJiaM, COCTaBICHUS (OPMYII, BRIPAKAIOIIUX 3aBUCUMOCTH
MEXKy peajbHbIMU BEJIMYMHAMM.

IIpeameTHnas odsactb «I'eomeTpusi»

[J ITonp30BaThCSl TEOMETPUYECKUM S3BIKOM ISl ONTUCAHUS MIPEIMETOB OKPYKAIOIIEr0 MUPa;
[J pacrio3HaBaTh U U300pakaTh F€OMETPUYECKUE PUTYPBI, Pa3IMYaTh UX B3aUMHOE PACIIOJIOKEHNUE;

0 PacCIio3HaBaTh HA YCPTECIKAX, MOACIIAX U B Opr)I(aIOHleﬁ 00CTaHOBKE OCHOBHEBIC
MMPOCTPAHCTBCHHBIC TCJIA,

[l B IpOCTEHINX CIIy4asiX CTPOUTH Pa3BEPTKH IIPOCTPAHCTBEHHBIX TEII,

() BBIYHCIAT IJIOMIAIU, IEPUMETPBI, 00BEMBI MTPOCTEHIIINX TeOMETPUUYECKUX (PUTyp (TeI) Mo
bopmymnam.

Hcnoan3oBaTh IIpI/IOﬁpeTeHHI)Ie 3HAHUHA U YMEHUS B HpaKTI/I‘IeCKOﬁ JACATECJIBHOCTH U
HOBCCI{HGBHOﬁ AKHU3HU )12
] PCICHNA HECIOXHBIX TCOMETPUICCKUX 3ada4, CBA3AHHBIX C HAXOXACHUCM U3YUCHHBIX

rCOMCTPHUYCCKUX BCIUYNH,

[ mocTpoeHu# TeOMETPUIECKUMH HHCTPYMEHTaMU (JIMHEHKa, YrOJIbHUK, ITUPKYJIb, TPAHCIIOPTHP).

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA ITPEIMETA AJITEBPA 7 KJIACC.

JleficTBUTEIIbHBIC YHCTIA.

Y4aeHuk HAY4IUTCA:

¢ UCIIOJIb30BAaTh HAYAJIbHBIC ITPEACTABICHUA O MHOKCCTBEC HCﬁCTBHTGJ’ILHHX YHUCCII,
¢ OIICpUPOBATh MMOHATUECM KBAJJPATHOT'O KOPHS, IPUMCHATH €TI0 B BBIYUCIICHUSAX.
Yuenux noJydunm 603MO2UCHOCNTb HAYUUMbCA!

pa3BUTh MPEJICTABICHHUE O YUCJIE U YHCIIOBBIX CUCTEMAX OT HATYypPalIbHbBIX O JEHCTBUTEIBHBIX YHCET; O
POJIU BBIYMCIIEHUH B TIPAKTHKE;

®* Pa3sBUTb U er'IY6I/ITB 3HAHUA O }IGCHTI/ILIHOI\/’I 3aIl1nucu HCﬁCTBHTeHBHBIX YHUCCII (HCpI/IO)II/I‘-ICCKI/Ie u
HENIEPUOANYECKHE IPOOH).

W3mepenus, puOIMKeHHs, OLIEHKU
Y4yeHuK Hay4uTCs:

® MCIIOJIB30BAaTh B XOAC€ PECIICHUA 3a4a4 3JICMCHTAPHBIC IPCACTAaBJICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHI>IMI/I
3HAYCHUSAMH BCIIMYHMH.

Yuenux noJjydun 603MOUCHOCNTb HAYUYUMbCA!

* MIOHSTh, YTO YHCIIOBBIC JaHHBIE, KOTOPHIE UCTIOIB3YIOTCS AJI XapaKTePUCTHKH 0OHEKTOB
OKPY’KaIOIIETO MUPA, SBIISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO T10 3aIMUCH MPUOITKCHHBIX
3HAYCHUH, COIePKAMUXCS B MH()OPMAIIMOHHBIX HCTOYHUKAX, MOYXKHO CYJIUTh O MTOTPEITHOCTH
NpUOIINKEHNUS;

¢ IOHATH, YTO MOTPCHIHOCTL PE3YyJIbTAaTa BBIYHCJICHUHN JTOJIKHA OBITh consmMepuma € norpCImHOCTbIO
HNCXOAHBIX NaHHBIX.



Anrebpanueckue
BBIPAJKECHUSI Y UEHHK
HAy4IHUTCS:

* OINEPHPOBATH MOHATHIMHU «TOXKIECCTBOY», KTOXKICCTBEHHOE MPEOOpA30OBaHKEy, PEIIaTh 3a]1a4H,
cojeprkaiue OyKBEHHBIC TaHHBIE; paboTaTh ¢ hopMysamu;

* BBIMIOJIHATH IPE0OPa30BaHUs BHIPAKEHU, COAEpKAIINX CTETIEHU C LIEJIBIMU MTOKA3aTeISIMU
Y KBa/IpaTHBIE KOPHU;

¢ BBIIIOJIHATH TOXIACCTBCHHBIC HpCOGpaBOBaHI/ISI palnOHAJIBHBIX BHpa)KeHI/Iﬁ Ha OCHOBC
paBuJI HeﬁCTBHﬁ Hag MHOI'O4JI€HaMH U anre6pa1/1qec1<1/IMI/I I[pO6$IMI/I;

¢ BBITIOJIHATH PA3JIOKCHHUEC MHOT'OYJICHOB HAa MHOXUTCIIN.
Yuenux noJjiydunt 603MOUCHOCNIb HAYUYUMbCA!

* BBINIOJIHATH MHOT'OIIIAr0OBbIE IPE0OpPa30BaHuUs PALIMOHAIBHBIX BBIPAXKEHHM, IPUMEHSIS IIUPOKU Habop

CI0CcO0OB U IPUEMOB;

¢ NPUMCHATH TOXICCTBCHHBIC Hp606p8.30BaHI/IH AJId pCHICHUA 3aaY U3 pa3JIMYHBIX pa3ACiIOB KypcCa
(HaHpI/IMCp, I HaXOXACHU A HaKOOJIbIICI0/HAUMEHBIIICTO 3HAYCHHMS BBIpa)KCHI/IH).

YpaBHeHus
Vuenuk
HAY4HUTCS:

* peraTh OCHOBHbBIE BH/JIbl PALIMOHAIBHBIX YPAaBHEHUN C OHOM IepeMEHHOMN, CUCTEMBI IBYX
ypaBHEHUH C IBYMs IEPEMEHHBIMH;

¢ T[IOHMMAaThb YPaBHCHHUC KaK Ba)KHeﬁMYIO MAaTEeMAaTHYCCKYIO MOJECJIb JJIA OITMCAaHUA U
HN3YUCHUA p33H006p33HHX PCaJIbHBIX CHTyaHI/II;'I, peiiaTh TEKCTOBBIC 3aa4n
anre6pa1/1qec1<I/IM MCTOAOM,

* [PUMEHSTH rpapuuecKue npeacTaBIeHus s UCCIeA0BaHUs ypaBHEHU, NCCIeI0BaHUS U PELICHUS

CHUCTEM ypaBHCHI/If/'I C ABYyMA IEPCMCHHBIMH.
Yuenux nojiyyum 603MOINCHOCHIb!

*  OBJAJETh CHELHUAIBHBIMY IPUEMaMU PELICHNs YPAaBHEHUN U CUCTEM YPaBHEHUI; YBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHHH Ui pelIeHns: pa3HOOOPa3HbIX 33/1a4 U3 MaTEMAaTUKU, CMEXHBIX
MIPEAMETOB, IIPAKTUKU;

*  TPUMEHSTH rpaduvecKre MPEeJACTABICHUS JIJIsl HCCIICJOBAaHUS YPAaBHEHHIA, CHCTEM
YpaBHEHHH, COAEPKALINX OYKBEHHBIE KOA()(DUITUCHTHI.

OcHoBHbIe OHATHSA. YHC/I0BbIE
GyHKuumn

Y4eHuK Hay4quTCs:

* TOHUMATh U UCTIONIB30BaTh (PYHKIIMOHATHHBIC IOHATHUS U S3BIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUCHHUS ),

*  CTpOUTH TpauKu AIEMEHTAPHBIX (PYHKITUI; UCCIEA0BATh CBOMCTBA YHCIOBBIX (DYHKITHUI HA OCHOBE

HU3YUCHUA TOBCACHUS UX Fpa(I)I/IKOB;
OnucarejlbHas CTAaTHCTHKA

YyeHuK K HAaYUUTCA UCIIOJIB30BATh HpOCTefIIHI/Ie CII0COOBI MMpCACTABJICHUA U
daHaJIn3a CTaTUCTHYCCKUX JaHHBIX.



Yuenux noJiydyum 603MONCHOCNb

pHOOpPECTH NEPBOHAYANILHBIN OMBIT OPTaHU3aINK COOPaJaHHbBIX TP MPOBEICHUN
oIpoca 0OIECTBEHHOI'0 MHEHUS, OCYILECTBIISITh UX aHATIU3, IPEICTABIATh
pe3yibTaThl OIPOCa B BUJIE€ TaOIUIIbI, JUATPAMMBI.

IInanupyemuie npeomemmnute pesynomamul 0148 Knacca

PanunonaJjibHbIE YHCIa
Y4eHuK HayuuTCs:

® UCIIOJB30BAaTh HAYAJIBHBIC IIPCACTABIICHUSA O MHOXECTBC I[GI\/'ICTBI/ITGJ'II)HBIX YHUCCII,
¢ OICPUPOBATH MOHATHUEM KBAAPATHOI'O KOPHA, IPUMCHATH €TI0 B BBIYUCIICHUAX.
Yuenux noaYYUM 8603MOHCHOCD.

® paseuniob npedcmaeﬂeHue O HYUcCjie U 4YUucCuo6blx cucmemax ont HamypaibHblX 00 OelicmeumenbHbIX
uucen, o poju BbIYUCTCHULL 8 npakmuke,

* pazeums u yenyoums 3HaHUs 0 0eCAMUYHOU 3aNnUcy 0etiCmeUumenbHulX ducen (nepuoouyeckue u
Henepuoouieckue opoou,).

HN3MepeHus, npudInKeHus,
OIl€eHKH

Y4eHUK HayduTCs:

® UCIIOJB30BAaTh B XOJA€ PCUICHUA 3a1a4 3JICMCHTAPHBIC IPCACTABJICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I
3HAYCHUAMU BCIIMYHH.

YVuenux noaYYUM 603MOHCHOCD.

* NOHAMb, YMO HYUCTOBble OAHHble, KOMOpble UCHONL3VIOMCA 0N XAPAKMEPUCIUKU 00bEeKmos
OKpydcaoujeco  Mupa, AGIAIOMCA  NPEeUMYWECMBEHHO — NPUOTUNCEHHbIMU, YMO NO  3aNUCU
NPUOTUNCEHHBIX 3HAUEHUL, COOEPAHCAUWUXC 8 UHDOPMAYUOHHBIX UCTMOYHUKAX, MONCHO CYOUMb O
nocpewHOCmY NPUOIUIHCEHUSL,

* NOHAMb, YN0 NOSPEULHOCb PE3YIbIMAMA 8bIYUCTICHUL OOINCHA ObLMb COUSMEPUMA C NOZPEULHOCTIIO
UCXOOHBIX OAHHBIX.

Aaredpanueckue
BBIPaKeHUsl

YueHHK Hay4yuTCS:

* ONEPUPOBATH MOHATUSIMHU «TOXKIECTBOY», «TOKIECTBEHHOE MTPEOOPa30BaHUE), PEIIATh 3aJauH,
coJieprkaiie OyKBeHHbIC JaHHbBIE; paboTaTh C GopMyIamMu;

* BBIIIOJIHATH IPeoOpa30BaHus BBIPAKEHHUH, COAEPKALIMX CTETIEHH C LEJIbIMU TIOKa3aTeIsIMU U
KBaJpaTHBIC KOPHHU;

* BBINIOJIHATDH TOKJECTBEHHBIE IPE0OPa30BaHuUsl PALIMOHAIBHBIX BBIPAXKEHUHM Ha OCHOBE MPaBHII
NeMCTBUI HaJl MHOTOWICHAMH U anreOpandecKuMu ApoOsimMH;

* BBITIOJTHATDH Pa3I0KEHHE MHOTOWICHOB HA MHOYKHTEIIH.
Yuenuk nomyuum 6o3mooicnocms Hayuumscs. pemiaTbypaBHEHUH ¢ IBYMsI IEPEMEHHBIMU;



N3mepenus, npudanKeHusl, OLCHKH.
VY4eHUK Hay4UTCs :MCII0JIb30BaTh B XOJ€ PEILICHHS

* GbINOJIHAMb MHO20WA208ble NPEoOPA306aAHU PAYUOHATLHBIX GbIPAICEHUL, NPUMEHSIS WUPOKULL HAOOD
€cnocob08 u NPUemos;

* NPUMEHAMb MOAHCOeCMEeHHble NPeodPA308aHUS O peuleHUs 3A0ay U3 PA3IUYHBIX PA30elo8 Kypca
(Hanpumep, 0151 HAXOHCOEHUsT HAUOOIbULE2O/HAUMEHBULE20 3HAYUEHUS BLIPAICEHUSL).

YpaBHeHus
YueHuk
HAy4YUTCS:

¢ pelIaTb OCHOBHBIC BUABI PAIIMOHAJIbHBIX ypaBHeHI/Iﬁ C OJTHOM nepeMeHHoﬁ, CUCTCMBI IBYX ypaBHeHI/Iﬁ
C ABYMs IICPEMCHHBIMU

* IOHUMATh YPABHEHUE KAaK BAXKHEUIIYIO MAaTEMAaTUYECKY0 MOJEIb U1l ONIMCAHUSA U U3YyYEHUS
Pa3HOOOPA3HBIX PEANBHBIX CUTYAIIUH, PEIIaTh TEKCTOBBIC 3a1a4H alTeOpandecKuM METOIOM;

* IPUMEHSATH TpaduyecKue NpeACTaBICHUS ISl UCCIIEJOBAHNS YPAaBHEHUH, UCCIIEA0BAHUS U PEIICHUS
CHCTEM YPaBHEHHH C IByMs IIEPEMECHHBIMH.

Yuenux noAY4YUmM 603MOHCHOCMDb.

* 081a0emb CReYUanbHbIMU NPUEMAMU peuleHusl YPAGHEHUU U CUCmeM YPAGHEeHUll, V8EepPeHHO
NpUMEHAMb annapam YpasHeHuil 0/ peuleHus pazHooopasHvlX 3a0ay U3 Mamemamuxu, CMeN’CHbIX
npeomemos, NPaKmuKu,

* NpUMeHAMb epaghuueckue npedcmasieHuust Ons UCCIe008aHUsL YPAGHEHULL, CUCEM YPAGHEHU,
cooepoicawux OyKkeeHHble KOdppuyuenmol.

JIuneiinbie
HEePaBeHCTBA
Y4eHuK HayduTCs:

* IOHUMAThb U NPUMCHATb TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C OTHOILICHUCM HCPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPABCHCTB,

* pluaThb JIMHEITHBIC HCpPaBCHCTBA C Ol[HOfI HepeMCHHOfI N UX CUCTCMBbI; pCIIaTh KBAJAPATHLIC
HCPaBCHCTBA C OHOpOI‘;I Ha rpa(pnqecxne NpEACTABIICHUA,

* IPUMCHATD alIapaT HECPABCHCTB JJIA pCHICHUA 3aaa4 U3 Pa3JIMYHbIX.
YVuenux NOAYYUN B03MOHCHOCMb HAYYUMBCA.

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCEA HEPABEHCME,; YBEPEHHO NPUMEHAMb ANNApPaAm
HepageHcme Ol peuleHUs: pa3HOO0OPA3HBIX MAMEMAMUYECKUX 3a0a4 U 3a0ai U3 CMENCHbIX
npeomemos, NpaKmuKu,

* npUMeHAmMb epaghuyeckue npeocmagieHnus 015 UCC1e008aHUs HEPABEHCME, CUCEM HePaGEeHCME,
cooepoicawux OyKkeeHHvle KO puyuernmol
OcHoBHbIe MOHATHSA. YHC/I0BbIe (PYHKIMHT

Y4eHuK HayduTCs:
IIOHUMATh U MCII0JIb30BaTh (DYHKIIMOHAJIbHBIC TIOHATHS U S3bIK (TEPMUHBI, CUMBOJINYECKHE

0003HaYCHMS);

* CTPOUTH I'paUKU dJIEMEHTAPHBIX (PYHKLUH; HCCIe10BaTh CBOWCTBA YUCIOBBIX (DYHKIMI HA OCHOBE
U3y4YCHHS MTOBEJICHUS UX Ipa(UKOB;



¢ IIOHUMAaTh q)yHKHI/HO KakKk Ba)KHGI\/'IHIyIO MAaTEMAaTUYCCKYIO MOJECJIb JIA OIMMCAaHUA IPOLECCOB U SIBIICHHI
OKpyzKaromero mupa, I[IPUMCHATH (bYHKLII/IOHaJIBHblf/’I A3BIK  JJ4 OIHUCaHUud MW HCCICAOBAaHUA
3aBHCHUMOCTEH MCXKIY (1)I/ISI/ILIGCKI/IMI/I BCINYHNHaMHM.

Vuenux nOAYYUM B603MONCHOCMb HAYYUMBCAL.

* IPOBOOUMb  UCCNIe008AHUS, CBA3AHHbIE C U3YYEHUeM CB0UCME (YHKYull, 6 MOM Hucie C
UCNONL30BAHUEM KOMNbIOMEPA, HA OCHO8e 2PAPUKO8 U3YUEeHHbIX QYHKYUL cmpoums Ooaee Cl0JICHbLE
epaguxu (Kycouno-3a0anHble, ¢ «BbIKOJOMbIMUY MOUKAMU U M. N.);

* UCNOBL308aMb YYHKYUOHATIbHBIE NPEOCMABNeHUs U C80UCMBA YHKYULL OISl peuleHUs]
Mamemamuyeckux 3a0ay U3z paziuiHslx pazoenos Kypca.
OnucarejJbHasl CTATHCTHKA

VYueHHK Hay4YHMTCSl MCIIOJIB30BaTh MPOCTEHINNE CIOCOOBI MPEACTABICHUS M aHANIN3a CTATHCTHYECKHX
TAHHBIX. YueHuK Noayyum G03MONCHOCMb NPpUOOpecmu nepeoHAYAIbHbII ONbIM Op2anuzayuu coopa
OGHHBIX NPU NPOBEOeHUU ONPOca 0OUeCmMBEHHO20 MHEHUS, OCYWeCmEIAmMb UX AHANU3, NPeOCMasiams
pe3yibmamsl Onpoca 6 8ude mabauysl, OUASPAMMUL.

Harusignas reomerpust
Y4yeHuK HayquTCs:

pacrno3HaBaTh Ha 4epTexax, pUCyHKaX, MOJIETSX U B OKPYKAIOIIEM MUPE MJIOCKUE U

IIPOCTPAHCTBEHHBIE

* pacno3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJIEIAX U B OKPYXkKAIOLEM MUPE TUIOCKUE U
MIPOCTPAaHCTBEHHBIE T€OMETPHUECKUE (PUTYDHI,

* pacmo3HaBaTh Pa3BEPTKHU KyOa, MPSMOYTOJILHOTO MapalijIesIeuIe1a, MPaBUiIbHON MMPaMHUIBI,
[WIMHIpPA U KOHYCA;

* CTPOUTD Pa3BEPTKHU KyOa U MPSMOYrOJbHOTO MapajliesenuIe/a;

* OIpEJeIATh 110 JTMHEWHBIM pa3MepaM pa3BEPTKU (GUTYpHI IMHEHHBIE pa3Mepbl caMoil GUrypsl u
Ha000pOT;

* BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapaliesenune/a.

Yuenux nonyuum 6ozmooicnocmn:

® HAY4umbvCA 8bl4UCTIAMb 00veMbl npocmpanCnmeeHHblX ceEOMempuU4eCcKux qbueyp, COCMABIIEHHbIX U3
npAmMOoy20oJlbHblX napaﬂﬂeﬂenunedoe;

* yenyoums u pazeums npeocmasienus 0 NpoCMpaHCmEeHHbIX 2eOMeMpPUYecKux Guaypax,
* HAYYUMbCS NPUMEHSAMb NOHAMUE PA3BEPMKU 015 8bINOJIHEHUS NPAKMUYECKUX PACYemOo8

I'eomeTpuueckne Gpurypbi

BeIntyCckHMK Hay4uTCs:

¢ IMOJIL30BATHCA A3BIKOM I'€OMETPUUN JJIAA OITMCAHUS IIPEAMETOB OKPYKAOIIECTO MHPA U UX B3AUMHOTI'O
PaCIIOJIOKCHUA,

* pacrmo3HaBaTh U N300paXkaTh Ha YepTEXkKax U PUCYHKAX reoMeTpuueckue (GUrypsl 1 uxX KOHQUrypamnuu;

* HaXOJUTh 3HAUEHUS JAJIMH JIMHEHHBIX 3JIEMEHTOB (QUTYp U MX OTHOILEHUS, TPayCHYI0 MEPY YIJIOB OT
0° mo 180°, mpumeHsisi onpeleieHus, CBOWCTBA M MPU3HAKU (QUTYp M UX AJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHcTBO, M0100ME, CHMMETPUH, TOBOPOT, apaJJICIIbHBINA TIEPEHOC);

* ONEepUPOBATh C HAYAIBHBIMU OHSATHSIMH TPUTOHOMETPHUHU U BBITIOIHATH dJIEMEHTapHbIE ONepaly Hajl
(GYHKLUUSAMU YIJIOB;



* pemaTh 3a/1a4u Ha JJOKa3aTelIbCTBO, OMUPASICh HA U3YYE€HHbIE CBOMCTBA (PUTYP U OTHOLIEHUH MEXIY
HUMH U TIPUMEHSISI U3YYE€HHBIE METO/IbI JOKA3aTEIIbCTB;

¢ pelIaThb HCCJIIOKHBIC 3a/la4r Ha ITOCTPOCHUC, IPUMCHA OCHOBHBIC aJITOPUTMBI ITIOCTPOCHUS C
IMOMOIIBIO IUPKYJIA U HHHeﬁKH;

¢ peluaThb HpOCTeI\/'II_HI/Ie IUTAaHUMETPUICCKUC 3a/la4r B IIPOCTPAHCTBC.
Yuenux nOAYYUM B03MOHCHOCHID .

* 081a0emb Memooamu peutenus 3a0a4 HA BLIYUCTEHUS U OOKA3AMETbCMEA. MemOoOOM OMm npomueHo2o,
Mmemooom n0006uﬂ, Memooom nepe60pa eapuarmoe u Mmemooom CeOMEMPUUECKUX MeCnl MOYEK,

* npuobpecmu Onvim NPUMEHEHUs aleedpauiecko20 U mpu2OHOMempu4ecKko2o annapama u uoeu
08UIICEHUS NPU PEULeHUU 2e0MeMPUIEeCKUX 3A0aY,

9 kiacce
JIN4HOCTHBIE PEe3YJIbTATHI:

c()OPMHUPOBAHHOCTh OTBETCTBCHHOTO OTHONICHUS K YYCHHIO, TOTOBHOCTH H CIOCOOHOCTH
oOydaromuxcss K CaMOpa3BUTHIO Ha OCHOBE MOTHBAIIMM K OOYYEHUIO W TIO3HAHWIO, BBIOOPY
nanpHenero oOpa3oBaHMs Ha 0a3e OpPHUEHTHPOBKH B Mupe Tmpodeccuit u mpodeccruoHaTbHBI
MPEIMOYTEHUH, 0CO3HAHHOMY IMOCTPOSHUIO WHIMBHIYaILHOW 00pa30BaTEILHON TPACKTOPUH C YUIETOM
YCTOMYMBBIX MO3HABATEIIHLHBIX HHTEPECOB;

c(OPMUPOBAHHOCTH KOMIIOHEHTOB LI€JIOCTHOI'O MUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN MPAaKTUKH;

OCO3HAHHBIM BBIOOP M MOCTpPOEHHE AajbHEWIIeH MHIMBHIYaJbHON TpaeKTopuu oOpa3zoBaHMs Ha Oaze
OPUEHTHPOBKH B Mupe mnpodeccuid W NpodeCcCUOHATBHBIX MNPEANOYTEHUH C YYETOM YCTOMUYMBBIX
MIO3HABATEJIBHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBAXKHUTEIHHOTO OTHOIICHUS K TPYLY,
pa3BUTHE OMbITA YYaCTUS B COLIMAIBHO 3HAUUMOM TPYIE;

YMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yabTaT YUeOHOM U MaTeMaTHUYECKON JAeITeIbHOCTH;
KPUTUYHOCTH MBIIUICHUS, THUIIMATHBA, HAXOIUYNBOCTh, aKTUBHOCTD MPHU PEIICHUA MAaTEMaTHIECKUX
3ajad.

MertanpeameTHble pe3yJibTAThI
Me:xnpeamMeTHble IOHATHS:

OBJIaJIeHHE 00YYAIOIMMUCS OCHOBAMM YHTATEIbCKOW KOMIETEHIHMU

* OBIAQJCIOT YTCHHEM KaK CPEJICTBOM OCYIIECTBJIICHUS CBOMX NAJIbHEHIIUX IIAHOB: MPOIOJDKCHHS
oOpa3oBaHusi W CcamMo0OOpa30BaHUs, OCO3HAHHOTO TUIAHHUPOBAHUS CBOETO AaKTYaJIbHOTO W
NEPCICKTUBHOI'O Kpyra 4TC€HUA, B TOM YUCIIC OOCYTrOBOro, mOArOTOBKU K pr,[[OBOﬁ u COI.[PIaJ’IBHOﬁ
JeSITeTbHOCTH;

*  (opmMupoBaHHE OTPEOHOCTH B CHCTEMATHUECKOM YTCHUH KaK CPEICTBE TIO3HAHUS MUpPA U ce0s B
3TOM MHpE, TAPMOHM3AIIMN OTHOIIIEHUH YeJIOBEeKa M O0IIECTBA, CO3IaHIHN 00pa3a «IoTpeOHOro

OyayIero».

(] mpuoOpeTeHue HABBIKOB PadoThI ¢ HH(pOPMAaLHeid:

* CUCTeMAaTHU3HPOBaTh, COMOCTABIIATh, AaHATU3UPOBAThH, 0000IIAaTh U HHTEPIPETUPOBATH UHPOPMAIIHUIO,
COJIEPIKalIYIOCS B TOTOBBIX HHPOPMAIIMOHHBIX 00BEKTaX;

* BBIACIISITH TJIABHYIO ¥ M30BITOYHYIO WH(POPMAIIHIO, BBITIOIHATH CMBICIIOBOE CBEPTHIBAHHE BBIICICHHBIX
(bakTOB, MBICJCH; MPEICTABIATh MH(POPMALIMIO B C)KAaTOW CIOBECHOM ¢opme (B BHIE IUIaHA WIIH



TE3MCOB) U B HATJSAHO-CUMBOJIUYECKOH (Gopme (B Buae Tabiul, rpauyecKux CXeM U Juarpamm,
KapT MOHATUN — KOHLIENTYaJIbHBIX IUarpaMM, OIIOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U AOIIOJIHATH Ta6JII/ILlLI, CXCMbI, JuarpaMmsbl, TCKCTHI.

O yuyacTHe B POEKTHOIi 1esiTeJIbHOCTH

1.

YMEHUE COOTHOCUTH CBOM ACHCTBUSA C IUIAHUPYEMBIMU PE3YJIbTATAMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATEIbHOCTU B IPOLECCE JOCTHUKEHUS pPe3ybTaTa, ONpPEAeIIsTh
crocoObl  JIeHCTBUM B  paMKax [MpeIJIOKEHHBIX YCIOBUM U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JICMCTBHS B COOTBETCTBUHU C U3MEHSIOIICICS CUTYyallUEeH;

yMeHI/IG OHpeIIeJ'DITL IIOHATHUA, CO3aaBaThb 0606H_[€HI/ISI, YCTaHaBJ'II/IBaTB aHaJIOTHuu,
KJ1aCCU(HUIIUPOBATH, CAMOCTOSITEJILHO BEIOMPATh OCHOBAHHUS M KPUTCPHH IS
KJIacCU(pUKAIIIH;

YMEHHE YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JJOTHUYECKOE
paccyxIeHne, yMo3akiItoueHne (MHIYKTUBHOE, e TYKTUBHOE U 110 aHAJIOTHHN) U
JACJIaTh BbIBO/bI,

Pa3sBUTHEC KOMIICTCHTHOCTU B 00J1aCTH UCIIOIb30BaHUS I/IH(I)OpMaI_[I/IOHHO-
KOMMYHUKAIIUOHHBIX TCXHOHOFHﬁ;

NEPpBOHAYAJILHBIC IPCACTABIICHUA 00 nACAX U 0 METOAAaX MaTCMaTUKHU KaK 00
YHUBCPCAJIBbHOM A3bIKEC HAYKHW U TCXHUKH, O CPCACTBC MOACIUPOBAHHUA SIBJICHUH 1
IMpoONLECCOB;

yMEHHE BHJIETh MaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEeMHON CUTYyal[uH B
JAPYrUX TACLHUILINHAX, B OKPYXKAIOIIEH KU3HH;

YMEHHE HAxXOIHWTh B Pa3IMYHBIX HCTOYHUKAX HHPOPMALNIO, HEOOXOTUMYIO IS
pelieHusl MaTeMaTHYeCKuX 3ajlady, M MpeACTaBlIATh €¢ B IOHATHOH (opme,
MPUHUMATh pEUICHHE B YCJIOBHUSIX HEMOJHOW WM M30BITOYHOM, TOYHOW WIH
BEPOSTHOCTHON MH(OpMaIuy;

YMEHHUE [TIOHUMATh U UCII0JIb30BaTh MATEMAaTUYECKUE CPEACTBA HAIISIIHOCTH
(rpaduxu, TaGNAMIIBI, CXEMBI U JIp.) ISl MIUTIOCTPALIUH, HHTEPIPETAIINH,
apryMeHTaluu;

1. ymeHHe BBIABUTATh THIOTE3bI IPU PEUICHUH 3a/1a4U, TOHUMATh
HE0OXOIMMOCTh UX MPOBEPKHU;

2. TIOHMMaHHE CYITHOCTH aJrOPUTMHUYCCKUX TPEANMCAHUN U YMEHHE
JIECTBOBATh B COOTBETCTBUH C IIPEMJIOKEHHBIM AJITOPUTMOM.

IIpeaMeTHBIE PE3YJabTATHI:

1. oco3HaHue 3HAaYE€HUI MAaTEMATUKU JJIA HOBCGHHGBHOﬁ KHM3HHU 4YCJIOBCKA,

2. TpeacTaBlIeHHE O MATEMAaTUYECKOM HayKe Kak cpepe MaTeMaTn4ecKoi
NEeSTeIbHOCTH, 00 3Tanax e¢ pa3BUTHsA, O €€ 3HAUUMOCTH U1 Pa3BUTUSA
LUBHJIN3ALUH;

3. pa3BuTHE yMEHHMH paboTatb ¢ y4YeOHBIM MaTEeMAaTHYECKHUM TEKCTOM
(aHanM3upoBaTh, M3BIEKATh HEOOXOIUMYIO HMH(OPMAIMIO), TOYHO U TI'PaMOTHO
BBIPAXKAaTh CBOM MBICIH C TNPHMEHEHHEM MaTeMaTH4eCKOW TEPMHHOJOTHU H
CUMBOJIMKH, IPOBOJUTH KIIaCCH(PHUKALINH, TOTHUECKHE 0OOCHOBAHUS;

4. pnaseHue 0a30BbIM MOHATHHHBIM aNlapaToM 110 OCHOBHBIM pa3jieiam
COJIepIKaHMUS;

5. cucteMaTuyeckue 3HaHUS O (1)YHKI_[I/I$IX Hu UX CBOﬁCTBaX;



6. MPAKTUYCCKU 3HAYUMbIC MATEMATUICCKHUE YMCHUA 1 HABBIKU, X IPUMCHCHHUE K
PCHICHUIO MATCMATUYCCKUX U HEMATCMATUUCCKHUX 3a/1a4 ITPCATIOIararouice

YMEHHUS:

] BBINOJHATH BBIUUCIIEHUS C AEHCTBUTEIbHBIMU YUCIAMU;

[] pemath ypaBHEHUS, HEPAaBEHCTBA, CUCTEMbI YPABHEHHI U HEPABEHCTB;

[] pemath TEKCTOBBIE 3a]]a4H apU(PMETHUECKUM CITIOCOOOM, C TIOMOIIIBIO
COCTAaBJICHUS U PELICHUs YPAaBHEHUH, CUCTEM YpaBHEHUI U HEPaBEHCTB;

(] mcmonp30BaTh anreOpandecKuid S3bIK ISl OTTMCAHUS MPEIMETOB
OKpPYXaroIero MUpa 1 CO3JJaHusI COOTBETCTBYIOIIMX MAaTEMaTUYECKUX
MOJIEeH;

[J mpoBepuTh MPaKTUYECKHE pPACUCThI: BBIYUCICHUS C TMPOICHTAMH,
BBIUMCJIEHHUSI C YHUCJIOBBIMU  IIOCJEIOBATEIBHOCTSIMHU, BBIYUCICHUS
CTaTUCTUYECKUX  XapaKTEPUCTHK,  BBINOJIHEHHE  HPUOIMIKEHHBIX
BBIYHCIICHHI;

] BBINOJHATH TOXAECTBEHHbIE MPe0Opa30BaHMsl palluOHAIbHBIX
BBIPAJKECHU;

] BBINOJHATH OIEpaIK HaJl MHOXKECTBAMU;

[J wuccnenoBaTh GYHKIMH M CTPOUTH UX IPaPUKH;

(] 4yuTaTh U UCHOJIB30BATh HHPOPMALUIO, IPEICTABICHHYIO B BUIE
Ta0JIMLIBI, TUarpamMMbl (CTOI0YaTON MIIM KPYroBOK);

[ pematp mpocTeiiiye KOMOMHATOPHBIE 331a4H.

Pa3znen «Apupmernkar»

Payuonanvnsie uucaa

BbINyCKHUK HAYYUTCS:

[l CpaBHHUBATL U YHOPAAOYUBATH PAlTUOHAJILHBIC YUCJIA;

(] BBIIOJHSATH BEIYMCIICHHUS C pallnOHAJIbHBIMUA YU CJIaMH, COUCTasl YCTHBIC U IMCbMCHHBIC
IMPpHUEMbI BBI‘II/ICJIGHHI;'I, IPUMCHCHHEC KAJILKYJIATOPA,

[J HMCIonp30BaTh IIOHATHS U YMCHHA, CBSA3aHHBIC C IIPOMNOPUMOHAJIBHOCTHEIO BCJIMYWH,
MMPpOLCHTAMH1 B XOAC PCHICHUA MATCMATHYCCKUX 3a/1a4 U 3aaa4 U3 CMCKHBIX IPCIMCTOB,
BBITIOJIHATE HCCJIOKHBIC ITPAKTUYCCKUC PACUCTBI

[l MPUMCHATDH IOHATUA, CBA3AHHBIC C ACJIMMOCTBIO HATYPAJIbHBIX YUCCII

Bbll’lyCKHuK noayuum 603MOMHCHOCMb:

[l nosnaxomumwcs c NO3UUUOHHbIMU cucmemamu CHUCIEeHUA C OCHOBAHUAMU, OMJIUYHbIMU ONl ]0,

[ yenyoums u pazeums npedcmagieHus 0 HamypaibHblX YUCIAX U CBOUCEAX 0eNUMOCU,

[ Hayuumwvcs ucnonvb308ams npuembl, payUOHATUIUPYIOWUE BbIYUCTEHUS, NPUOOPeCmU NPUBLIYKY
KOHMPOUPOBAMb 8bIYUCTEHUS, 8b10UPASI NOOXO0OAWUL O CUMYAYUU CNOCo0.

eiicmeumenvuble uucua

BbINyCKHUK HAYYUTCS:

[l HCIoib30BaTh HAYaJIbHBIC MMpEaACTABJICHUA O MHOXKCCTBC JIEHCTBUTEIIBHBIX YHUCCII,



[J BJIaIETh NOHATHUEM KBAJAPATHOTO KOPHS, IPUMEHSATH €TI0 B BBIYUCIICHUSAX

BBINYyCKHHUK MOJYYHUT BO3MOKHOCTD:

[J pa3BUTh NPEICTABIECHUE O YUCJIE U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX J0 JEHCTBUTEIBHBIX
YUCEJT; O POJIA BBIUMCICHUIN B YEIOBEYECKOW MPAKTHUKE;

(] pa3BUTh M YTITYOUTH 3HAHUS O JECATUYHOMN 3aIUCH ACUCTBUTEIBHBIX YUCeN (IEPHOANIECKUE U
HEeTNepUOoJUUECcKue 1podn).

Himepernua, npubauiicenus , ouenKu

BbINyCKHUK HAYYUTCS:

[l HCIoab30BaTh B XOJIE peuIcHud 3a1a4 3JICMCHTAPHBIC IPCACTABIICHUS, CBA3AHHBIC C
HpI/I6J'II/I)KCHHBIMI/I 3HAYCHUAMU BCIIMYHH.

[ Bbmycmmx noayuum 603MONHCHOCMb:

[l nowamv, uymo uucnogvle OaHHvle, KOMOpble UCHONL3VIOMCA Ol XAPAKMEPUCMUKYU 00BbeKmos
OKpYJcalowe2o  Mupa, SGISIOMC  NPeuUMyWeCmeeHHO NPUOTUNCEHHbIMU, YMO N0  3aNUcCU
NPUOTUNCEHHBIX 3HAUEHUL, COO0EPAHCAUWUXCS 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O
NOSPewHOCIU RPUOTUIHCEHUSL,

[l nouams, umo nozcpewHocms pesyilbmama 6bl4YUCl1enHus 0012CHA ObIMDb cousmepuma ¢
noecpewHocmbsto UCXOOHBIX OAHHBIX.

[ Aﬂze6pauueacue BblPDAINCECHUA

BbINyCKHHUK HAYYUTCS:

- OIlepUpPOBaTh INOHATUAMHU "TOXKIECTBO", ""TOXKIECTBEHHOE ITpeoOpa3oBaHue”, pelmarh 3a1auu,
cozeprkalue OyKBEeHHBIE JaHHbBIE, PadoTaTh ¢ (OPMYyIIaMH;

- OIIEPUPOBATh MOHATUAMY "KBaJpaTHBIA KOPEHB', IPUMEHSTH €0 B BHIYUCICHUIX;
- BBIIOJIHATB IPe00pa30BaHue BBIPAXKEHUH, COAEPIKAIINX CTEIEHHU C LIETIBIMU IT0OKA3aTeNIIMU U
KBaJpaTHbIC KOPHHU;

- BBIIIOJHATH TOXICCTBCHHBIC npeo6pa303aHH;1 panuoHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
,Z[eﬁCTBI/Iﬁ HaJg MHOI'O4JICHaAMH U aJIFC6paI/I‘l€CKI/IMI/I ,Z[p06$IMI/I;

- BBIIIOJIHATD PAa3JIOKCHHUEC MHOT'OYJICHOB HAa MHOKHUTCIIN,

- IPUMEHSTH NTpeoOpa30BaHMsl BBIPAKEHUHN AJIs PELLICHUS pa3JInYHbIX 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX
IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

- BBITIOJIHATH MHOTOILIArOBBIE MTPE0OPa30BaHMUs PAllMOHAIBHBIX BRIPAKCHUH, MPUMEHSS IUPOKHA HaOOop
CIOCOOOB U IPUEMOB;

- IPUMEHSTh TOKJIECTBEHHBIC TTPEOOPa30BaHUs JIJIsl PEIICHUS 3a7a9 U3 Pa3IMUHbIX Pa3/esioB Kypca.
Ypasnenus
BbinyCKHUK HAYYUTHCH:

- peuIaTb OCHOBHBIC BUJbI pAallTUOHAJIBHBIX ypaBHeHI/Iﬁ C OJTHOH HepCMCHHOﬁ, CUCTCMBI IBYX ypaBHeHI/Iﬁ
C IBYyMs IICPEMCHHBIMU



- TIPUMEHSATh aHAIUTUYECKUH U rpaUuecKuil 3bIKU U1 HUHTEPIIPETAIlK TOHATHH, CBA3aHHbBIX C
IIOHATUEM YPaBHEHUS, I PELICHUS YPABHECHUN U CUCTEM YPaBHECHUN;

- INOHUMAThb YPAaBHCHHUC KaK B&)KHGfIHlyIO MaTeMaTUYCCKYIO MOJCJIb JJIs1 OIIMCAaHUA U U3YUCHU A
p33H006p83HLIX PCaJIbHBIX CPITy@.I.[PIfI, peuraTh TCKCTOBBIC 3aJa4Un aJ'Il"e6paI/I‘leCKI/IM MCTOAO0M,

- IPOBOJUTH TMPOCTEHIIME WCCIEOBaHUA YpaBHEHHM M CHUCTEM ypaBHEHUIH, B TOM 4HCIE C
IPUMEHEHUEM IpauuecKux NpeacTaBieHul ( ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIBKO U TIp.)

BbInyCKHUK NOJYYHT BO3MOKHOCTD:

- HUCIMOJb30BATh IIMPOKUHN CIEKTP CIELHMAIbHBIX MPUEMOB PEUICHUSI YPABHEHUN U CHUCTEM YPaBHEHUH;
YBEPEHHO MPHUMEHSTH almnapar ypaBHEHUI W HEPAaBEHCTB IS PEIICHHS Pa3HOOOpa3HBIX 3ajad U3
MaTEeMAaTHKH, CMEXHBIX IPEIMETOB, PEATbHOU MPAKTUKH

Hepagencmea

BbINnyCKHUK HAYYMThCS:

- IOHUMAaTb TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOILICHHUEM HCPABCHCTBA, CBOICTBa
YU CJIOBBIX HCPABCHCTB,

- pelaTh JUHEHHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX CUCTEMBI; PEIIaTh KBaAPaTHbIC
HEpaBEHCTBA € OMOPOi Ha rpaduyecKkre NpeCTaBICHHUS;

BbinyCKHUK MOJYYUT BO3MOKHOCTD:
- OCBOUTH pa3HOOOpa3HbIE MPUEMBI 10Ka3aTeIbCTBA HEPABEHCTB;

- NPUMEHATH rpaduyueckue MpeCTaBIeHUs AJIs UCCIIeI0BaHNs HEPABEHCTB, CCTEM HEPABEHCTB,
coJiepKamux OyKBeHHbBIE KO DUITHCHTHI.

- TMPUMEHATH anmapar HepaBeHCTBA JJIsl PEIICHUS] pa3HOOOpa3HBIX MaTEeMaTHYECKUX 33134, 3a/1a9 U3
CMEKHBIX IIPEIMETOB U NPAKTUKU

Paznen «®yHkumm»
Yucnoswle
MHOYIcecmea
BeinyckHuk
HAYYHTCH:

- IMOHHUMAaTb TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3AHHBIC C IIOHATUCM MHOXKECTBA, BBITIOJIHATE OIICPpAlIUU
Haa MHOXKECTBaAMH,

- ICII0JIb30BaTh HAYAJIbHBIE TIPEICTABICHHS] O MHOXKECTBE JEHCTBUTEIbHBIX YUCEN.
BbinyCKHUK MOJIYYUT BO3MOKHOCTD:
pa3BUBATH MPEACTaBICHUE O MHOXKECTBAX;

- pa3BUBATh NPCACTABICHUC O YHUCJIC U YUCIIOBBIX CUCTCMAX OT HATYPAJIbHBIX 10 HCfICTBHTQHLHLIX
YuCCI; O poJn BBIYHCIICHUH B ITPAKTHUKE;

- pa3BUBATh U YIIIYOUTh 3HAHUSA O IECATUYHOMN 3alMCH JACHCTBUTENBHBIX YHCEl (TIepUoInYeCcKue U
HETIePUONYECKHUE IPOOH).

Yucnosvie pynkuuu
BeinyckHuK
HAYYUTCH:




- IOHUMATh M UCIIOJIb30BATh (DYHKIIMOHAIBHBIC TIOHSTHS, A3bIK (TEPMHHBI, CHMBOJIHYECCKHE
0003HAYCHHS );

- CTPOUTH IpauKHU dIEMEHTAPHBIX (PYHKIIUH, UCCIIEI0BATH CBOWCTBA YUCIOBBIX (DYHKIIMIA HA OCHOBE
U3yUYEHHsI TOBEIEHUS UX Ipa(UKOB;

- TOHUMATh (YHKIMIO KaK Ba)KHEUIIYI0O MaTEMaTHYECKyI0 MOJENb JJs OIMCAaHMSA IPOLECCOB U
SBJICHUH OKPYXAIOILEro MUpPa, MPUMEHATh (DYHKIIMOHAIBHBIN SI3bIK JJI ONUCAHUS U MCCIEIOBAHUSA
3aBHCUMOCTEHN MeX 1y (PU3NIECKIMH BEITMYHMHAMHU.

Bbll'lyCKHI/IK MOJIYYMT BO3MOXKHOCTD:

- TPOBOJUTH HCCIEIOBaHMs, CBS3aHHBIE C UW3YYCHHEM CBOWCTB (YHKUMH, B TOM YHUCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE I'pa)MKOB U3YyUYEHHBIX (PYHKIUI CTOUTH 0OJee CIIOKHBbIE
rpaduku (KyCOYHO-3aJaHHBIC, C "BBIKOJIOTHIMH" TOUKAMH U T. I1.);

- MCIIONIB30BaTh ()YHKIIMOHAJIBHBIE MPEICTABICHUS H CBOMCTBA (DYHKIUH [T PETLICHHSI
MaTeMaTHYECKHUX 3a/1a4 U3 pa3IMuHbIX pa3JeoB Kypca.

Pa3zgen «UunciaoBbie Mocae0BATEILHOCTH

Apugpmemuueckue u 2eomempuueckue

npozcpeccuu

BbINyCKHUK HAYYUTCS:
MOHUMATb U MCIIOJIb30BATh S3bIK MOCIIEI0BATEIBHOCTEN (TEPMUHBI, CAMBOJIIMYECKHE 0003HAUCHUS);

- TNPUMEHSTHh POPMYJIbl, CBSI3aHHBIE C apU(PMETHUECKON U TEOMETPUUECKON IPOrpeccHs MU, U anmnapar,
c(OPMHUPOBAHHBIA TPU HM3YYEHUH IPYTUX pa3AesioB Kypca, K PEUICHHIO 3a7ady, B TOM YHUCIE C
KOHTEKCTOM U3 peabHOM JKU3HMU.

BLIHyCKHHK MOJYYMT BO3MOKHOCTb HAYYUTHLCH:

- pemaTh KOMOMHUPOBAHHBIE 3a/1a4M C IPUMEHEHUEM (POPMYJII N-TO YiIeHA ¥ CyMMBI N TIEPBBIX YICHOB
apu(METHYECKON U TE€OMETPUIECKOM MPOrPeCCHid, MPUMEHSS IIPHU ATOM aImapaT ypaBHEHUH 1
HEPaBEHCTB;

- IIOHUMAThb apI/I(l)MeTI/I‘leCKYI-O U TCOMCTPUICCKYIO ITPOTPECCUU KaK (l)yHKI_[I/II/I HaTypaJbHOTO
aprymMeHTa, CBA3bIBATbH apI/I(I)MeTI/I‘{eCKYIO IMpOrpeccuro € JIMHEMHBIM POCTOM, T€COMETPUUCCKYIO - C
OKCIIOHCHIUAJIbHBIM POCTOM.

Pa3znen «BepositHoCTb M
CTATUCTUKA» OnucamenvHasn
cmamucmuka

BbINyCKHUK HAY4YUTCS:
- UCII0JIb30BaTh IPOCTENIINE CTIOCOOBI IPEACTABICHNUS U aHAIN3a CTATUCTUYECKUX JAHHBIX.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

- IpuoOpPECTH MEPBOHAYATIBHBIIN OMBIT OpraHU3auy cOopa TaHHBIX MIPH MPOBEACHUH OPOCa
00I11eCTBEHHOT'O MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPEJICTABIIATh PE3YJIbTAThl ONPOCa B BUJIE
TaOJIULBI, TUATPAMMBI;

- HAy4UTbCS IPUBOJUTH COJIEPKATENBHBIE TPUMEPBI UCIIOIB30BAHUS IS OIIMCAHUS JAHHBIX.

Cayuaiinoie coobimus u 6epoImHoOCHb

BeinycKkHUK HAy4YuTCH:

-HaXOUTh OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTDH CJ'Iy‘I&fIHOFO COOBITHS.



Bbll'lyCKHI/IK MOJYYUT BO3MOKHOCTD:

'HpI/IO6peCTI/I OIIBIT ITPOBCACHUA CHy‘IﬂﬁHHX OKCIICPUMCHTOB, B TOM YHUCJIC C IOMOIIBIO KOMIIBIOTCPHOT'O
MOACIIMPOBAHUS, HHTCPIIPETALIUN UX PE3YIIHLTATOB.

Komounamopuxa

BbInyCKHUK HAy4YHTCS:

-peliaTb KOM6I/IHaTOpHBIC 3aJadM Ha HaXO0XACHHUC YHUCiia 00BEKTOB WU KOM6I/IHaI_II/II‘/’L

BLIHyCKHI/IK MOJIYYMUT BO3MOKHOCTD:

-HAYUYUTHCA HCKOTOPBIM CIICIIUAJIbHBIM HpI/IéMaM peICHuA KOM6I/IHaT0pHBIX 3azaad.

nemenmol RPUKAAOHOU MAMEMAMUKU

BbINyCKHUK HAYYUTCS:

- HCIIOJIb30BAaTh B XOAC PCIICHUSA 3a/1av 3JICMCHTAPHBIC NPCACTABJICHUA, CBA3aHHLIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSIMHU BCIIMYHUH.

BbinyCKHUK MOJIYYUT BO3MOKHOCTD:

- MOHATH, YTO YHCJIOBBIC JaHHBIC, KOTOPLIC HCIIOJB3YIOTCA MOJId XapaKTCPpHUCTUKU 00BEKTOB
OKpyXaromero Mupa, ABIAIOTCA HNPCUMYIICCTBECHHO HpI/I6J'II/I)KéHHI>IMI/I, 4YTO II0 3aIllrcCHu
HpHGJII/I)KéHHBIX 3Ha‘{CHI/II>'I, COoZCpIKAIIUXCA B I/IH(I)OpMaI_[I/IOHHBIX HCTOYHUKAX, MOXHO CYAUTH O
IOrpC€IIHOCTH HpI/I6J'II/I}KeHI/IH

- TOHATH, YTO MOT'PCHIHOCTL PE3YyJIbTaTa BBIUMCIICHUH JOJDKHa OBITh consmepunma €
MOrpC€IIHOCTHIO UCXOJHBIX JaHHBIX.



COJAEPKAHUE ITPOI'PAMMBbI
MATEMATHKA S - 6 KJIACCBI

APUPMETHUKA

Harypanbuble 4ucaa. Harypaneneiii psa. JlecsatudHas cucteMa CyucieHUs. ApupMeTHdecKue
JefcTBUS C HaTypaJdbHBIMH YrciaamMu. CBOiCTBa apu(METHUECKUX JCHCTBUI.

[Tonstue o creneHu ¢ HaTypaibHBIM Moka3ateneMm. KBanpaT u ky0 umcna.

UucinoBoe BbIpaKE€HUE, 3HAYCHUE YHCIOBOTO BbIpakeHus. IlopsAnoxk AEWCTBHM B YHMCIIOBBIX
BBIPA)KEHUSX, HCIOJIb30BaHHE CKOOOK. PemleHue TEKCTOBBIX 3a7ad apHU(PMETHUYECKUMHU CHOCOOaMH.
Henmutenu u kpatHeie. HamOonbmmii oOmuit menuTenb, HauMeHbIIee oOmiee kpatHoe. CBoiicTBa
nenumocth. Ilpusnaku nenmumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u cocTaBHbIe umcia. PaznmoxkeHue
HaTypaJIbHOTO YKCiIa Ha IPOCThle MHOXKUTENU. [lenenne ¢ octaTkoM.

JApoou. OObikHOBeHHBIC ApoOH. OCHOBHOE CBOWCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.
Apudmernueckue neicTBUS ¢ OOBIKHOBEHHBIMH Apo0siMu. HaxokaeHne yacTu OT LENOro U LEJIO0ro 1o
€ro 4acTH.

Hecartuunpie npodu. CpaBHEHHE NECITUYHBIX IpoOeid. ApudmMeTnueckue ACUCTBUS C AECATUYHBIMU
apo0smu. [IpencraBnenue aecaTHYHON qpoOu B BUJIE OOBIKHOBEHHOM IpoOM M OOBIKHOBEHHOW B BUJIE
JECATUYHOM.

Otnomenue. [Iponopuus; OCHOBHOE CBOWCTBO mIponopuuu. lIpomeHTH; HaXOXACHUE NPOLEHTa OT
BEJIMYMHBI U BEJIMUMHBI 110 €€ NMPOLIEHTaM, BbIPa)KEHUE OTHOIICHUS B ITPOLIEHTAX.

Pemienune TekcToBbIX 33124 apu(PMETHUECKUMH CLIOCOOaMHU.

Panuonanbuble yuciaa. [lonoxutenbHble M OTpULIATENbHBIE YMCIA, MOAYNIb uucia. M300pakeHue
4KceJl TOUKaMHA KOOPAWHATHOM NPSAMOM; T€OMETpUUYECKas HHTEPIpETals MOLYsl Yuciaa. MHOXKECTBO
LEebIX YKcesl. MHOKECTBO pallMOHAIbHBIX YUCEL.

CpaBHeHHUE palMOHANbHBIX YHced. ApuMeTnyeckue IeicTBUS ¢ pallMOHAaIbHBIMU unciaMu. CBoiicTBa
apuMeTHIECKUX TEHCTBUH.

HN3mepenusi, npuOIMKeHHsl, OLEHKH. 3aBHCHMOCTH  MeXAYy  BeJIWYHMHaMH. EnuHUIEI
U3MEPEHUS OUHbL, NA0WAOU, 00béMa, mMaccul, pemenu, ckopocmu. IlpuMepsl 3aBUCUMOCTENH MEXAY
BEJIMYMHAMU CKOPOCMb, — 68peMs, pAcCmosHuUe; NpoussoOUmenbHoCmb, 6peMs, paboma; yeua,
Konuyecmeo, cmoumocms U np. llpencraBnenue 3aBucumocteil B BuAe (opmyn. Beraucienus mo
¢dopmynam. PemeHre TeKCTOBBIX 3a7a4 apu(pMETUIECKUMU ClIOcO0aMH.

IJIEMEHTDBI AJITEBPBI

Hcnonb3oBanue OykB Ui OOO3HAYEHHS YMCEN; JUIsl 3alMCHU CBOMCTB apU(PMETHUYECKUX JEHCTBHM.
bykBeHHbIe BhIpa)keHHUs (BbIpaXKEHUS C IEPEMEHHbIMH). YncI0BOE 3HaUeHHEe OYKBEHHOT'O BBIPAYKEHUSI.
VYpaBHeHMe, KOpeHb ypaBHEeHUs. Haxox1eHne HeM3BECTHBIX KOMIIOHEHTOB apU(PMETUIECKHUX JACHCTBUI.
JlexkapToBbl KOOPAHMHATBI Ha IUIOCKOCTH. IlocTpoeHme TOYkM 1O €€ KOOpAuWHATaM, OIpEICIICHHE
KOOpJMHAT TOYKH Ha IUIOCKOCTH.

OIIUCATEJIBHASA CTATUCTHUKA. BEPOATHOCTbD.

KOMBHUHATOPUKA. MHOXECTBA

[IpencraBnenre naHHBIX B BUAe Tabnui, auarpaMm. lloHsTue o ciydallHOM OmNBITE U COOBITHH.
JlocToBepHOE U HEBO3MOXKHOE cOObITHs. CpaBHEHHE IaHCOB. Perenne KOMOMHATOPHBIX 3a1a4
nepedopomM BapuaHTOB. MHOXXECTBO, 3JeMeHT MHokecTBa. Ilyctoe MHOkecTBO. IlomMHOMXecCTBO.
OObenuHEeHNE W TIepeceyeHne MHOXKECTB. VULTIOCTpanusi OTHOIICHUH MEXIy MHOXECTBAMU C
MOMOUIBIO Auarpamm Jisepa — BeHHa.

HAT'VIAAHAA TEOMETPUSA

Harnsinaele npeacraBineHuss o (urypax Ha IJIOCKOCTH: IpsiMas, OTPE30K, JIyd, yroj, JOMaHasd,
MHOI'OYT'OJIbHUK,  IIPABWJIBHBIH  MHOIOYI'OJIBHHK,  OKPYXHOCTb,  Kpyr.  UeTbIpEXYrOJbHUK,
PSAMOYTOJIbHUK, KBaJpaT. TpeyrojibHUK, BUJIbl TPEYTroJbHUKOB. M300pakeHre reoMeTpuieckux puryp.
B3auMHOE pacnosoxeHue AByX MPSAMBIX, IBYX OKPYKHOCTEH, IIPSIMOM M OKPYKHOCTH. [[nnHa oTpeska,
nomaHou. llepumerp MHOroyronbHuka. EnuHunel u3mepeHus UIMHBL. M3mepeHne [UIMHBI OTpeE3Ka,
IIOCTPOEHUE OTpe3Ka 3aJaHHOM JUIMHBL Yros. Bunasl yrinos. I'pagycHas mepa yria. M3mepenue u
IIOCTPOCHHUE YIJIOB C IMOMOIIBIO TpaHcnopTupa. [loHsTtue miomaan (uUrypbl; €IUHHULBI U3MEPEHUs
wiomaau. Ilnomane npssMoyronbpHuKa, KBagpaTa. PaBHoBenukue ¢urypsl. Harmsaaeie npeacTaBieHus



O MPOCTPAHCTBEHHBIX (Qurypax: KyO, mapajuieienunen, HpusMa, NUpamuia, map, cdepa, KOHYC,
mwMHap.  M3o0paxeHue mpocTpaHCTBEHHBIX Quryp. Ilpumepst ceuenuit. MHOrorpaHHHuKH,
IIpaBWJIbHbIE MHOTOTrpaHHUKU. [IpuMepbl pa3BEPTOK MHOIOTpaHHMKOB, LWIMHApPAa U KoHyca. lloHsaTue
00BEMa; eTMHULIBI 00BEMA.

OO0BEM npAMOYToNIBHOrO Napauenenunena, kyoa. [Toustiue o paBencrse guryp. LlentpanbHasi, oceBas
U 3epKajibHas cuMMeTpun. M300paxkeHne CHMMMETPUYHBIX QUTyp.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUHN

Uctopuss QopmupoBaHuss TMOHATHS 4YHUCHA: HATypajlbHble 4HCIa, JpoOH, HEIOCTATOYHOCTh
palMOHAIBHBIX YHCEN JUIsl TEOMETPUUECKUX N3MEPEHUH, UppallnOHaIbHbIE uynciia. CTapuHHbBIE CUCTEMBbI
3anucu uucen. J[poou B Babwmiione, Erunrte, Pume. OTkpeiTHe necatuuHbix apoOein. CrapuHHBIC
cucteMsl Mep. JlecsTuunbie qpodu 1 MeTpuueckas cucrema Mmep. [losiBieHne oTpulaTenbHbIX YHCeT U
Hyns. JI. Marauukuii. JI. Dinep.

AJITEBPA 7 -9 KJIACCBI

APUDPMETHUKA

Paumonanbublie 4uciaa. PaciivipeHre MHOXXECTBA HATypajdbHBIX YHCEN JO MHOXECTBA IIENbIX.
MHo>KecTBa IeJIbIX YHCeN 10 MHOXKECTBA pallMOHANBHBIX. PalinoHanbHOE YMCIO0 KaK OTHOLICHHE

m/n, e m — 1enoe Yuciio, N — HatypaiabHoe. CTEeNeHb ¢ IeIIbIM [TOKa3aTeNeM.

HeiictBuTenbHble Yucaa. KBagpaTHeiii kopeHb u3 uucia. KopeHb TpeThel CTeneHu. 3anuch KOpHEn ¢
IIOMOUIbIO CTETIEHU C APOOHBIM MOKa3aTeeM.

[Tonsatue 06 wuppanumoHaibHOM uyucie. MppalMoHaIbHOCTh YHUCJIa U HECOM3MEPUMOCTH CTOPOHBI U
JMaroHalid KBajpara. JleciTuuHbIe MPUOJIMKEHUST UPPALIMOHATIBHBIX YUCETT.

MHOXECTBO JAEMCTBUTEIBHBIX YHCEN; TMPEACTaBICHUE JCHCTBUTENBHBIX 4YHCENl OECKOHEYHBIMU
JeCATHYHBIME Opo0sMu. CpaBHCHHE ACHCTBUTEILHBIX YHCEI.

Koopnunataas mpsimas. M3o0paxeHne 4uucen TOYKaAMH KOOPAUHATHOM mpsiMoil. YucioBble
MIPOMEXKYTKH.

H3mepenus, npudinxenns, oneHKU. Pasmepbl 00BEKTOB OKpYKAIOLIEro Mupa (OT 3JIEMEHTapHBIX
yacTuIl 70 BceneHnHoit), NUTeIbHOCTh MPOIIECCOB B OKPYXKAIOIIEM Mupe. Boiaenenne MHOXUATEN —
CTETICHH JECSATH B 3aIIUCH YHUCIIA.

[TpubnxkeHHOE 3HAYCHHWE BEJIMYMHBI, TOYHOCTH NMPHOIMKeHUs. OKpyTJeHHE HATypalbHBIX YUCET U
necITHUHBIX ApoOeii. [Ipukuaka u olleHKa pe3ylnbTaToOB BRIYUCICHUN.

AJITEBPA

Adare0panyeckne BbIpaskeHHsl. bykBeHHbIe BbIpaxeHMs (BbIpaXX€HUS C IepeMeHHbIMHU). YucioBoe
3Ha4YeHHe OYKBEHHOro BbIpaskeHUs. [lomycTumble 3HaueHUs nepeMeHHbIX. [lofcTaHoBKa BBIpaKEHUN
BMeCTO nepeMeHHBIX. [IpeoOpa3zoBanne OyKBEHHBIX BbIPAaKEHUII Ha OCHOBE CBOMCTB apU(PMETHUECKUX
neiictBuil. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUU. ToxaecTBo.

Crenenp C HaTypajbHBIM IIOKa3aTeleM U ee cBoicTBa. OpHOWIEHbI M MHOrowieHbl. CTeneHb
MHorouneHa. CioxeHue, BbIYMTAHHWE, YMHOXEHME MHOIOWIEHOB. DOpMyibsl COKpaIlEHHOTO
YMHOKEHUS: KBaJpaT CyMMBbI U KBaapaT pasHocTH. Popmyina pazHOCTH KBajpaToB. [IpeoOpa3zoBanue
LIEJIOr0 BBIPAKEHUSI B MHOrouseH. Pa3iokeHne MHOrodjeHa Ha MHOXXHUTEIU. MHOTOWIEHBl C OIHOMN
nepemeHHoM. Kopenb MHorowieHa. KBagpaTHbIil TpeX4ieH; pas3ioKeHUE KBaJAPAaTHOrO TPEeX4JeHa Ha
MHOKUTEH.

AnrebOpanyeckast npoOb. OCHOBHOE CBOMCTBO anreOpamdeckoit apoou. CroxeHue, BBIYUTAHHE,
YMHOXXEHUE, JiesieHue ainreopandeckux apodeil. CTeneHs ¢ 1esbIM 0Ka3aTeIeM U e CBOWCTBA.
PanmonanpHblie BhIpaykeHUS M UX MpeoOpazoBanus. J(oka3aTeabCTBO TOKIECTB.

KBagpatusle kopHu. CBolcTBa apu(PMETHUECKHUX KBaJpaTHBIX KOpHEH W WX TNPUMEHEHHE K
peoOpPa30BaHUIO YHCIOBBIX BBIPAXKEHHUM U BHIYUCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ ojHON nepemeHHoW. KopeHb ypaBHeHus. CBOMCTBA YMCIOBBIX PAaBEHCTB.
PaBHOCHUIIBHOCTH YpaBHEHUI.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: Gopmyrna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Penienue ypaBHeHUH, CBOJSIIMXCS K JIMHEHHBIM U KBaJIpaTHbIM. [IpuMepsl pelieHus: ypaBHEHHI
TpeTbel 1 YeTBepTON cTeneHu. Pemenune 1poOHO-paliMoHaIbHbIX YPaBHEHHH.



VYpaBHEeHHE ¢ IByMs NIepeMEHHBIMU. JINHEHHOE ypaBHEHHUE C ABYMs MIEPEMEHHBIMU, IPUMEPHI PEILIECHUS
YpaBHEHHUH B IIEJIbIX YHUCIIAX.

Cucrema ypaBHEHMH ¢ JIByMs I€peMEHHbIMHU. PaBHOCMIBHOCTH cucTeM. CHucTeMa JBYX JIMHEWHBIX
YPaBHEHHUN C IByMs IIEPEMEHHBIMU: PELICHHUE MTOJACTAHOBKOM U ca0xkeHueM. [Ipumepsl penienus cucreM
HEJIMHEUHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIocOO0OM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas uHTepHpeTalys YypaBHEHHS C JBYMs
nepeMeHHbIMU. ['paduk JHMHEHHOro ypaBHEHHUS C JBYMS IMEPEMEHHBIMU; YIJIOBOM KOA(pGUIIUEHT
OpsSAMOi; YCIOBHE TNapaJIebHOCTH TPSAMBIX. ['paduku MpOCTEHIINX HEIWHEHHBIX ypaBHEHHUI:
napaboia, runepdosna, OKpyKHOCTb. ['padmueckas HHTEpHpeTanuss CUCTEM YypaBHEHMH C JByMs
IIEPEMEHHBIMHU.

HepaBencrBa. YncioBbsie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM mepeMeHHOW. PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepemeHHo. KBagpaTHbeie HepaBeHCTBA. CucTeMa HEPABEHCTB C OAHON EPEMEHHOM.

OYHKINU

OcHoOBHbIE MOHATHSA. 3aBUCUMOCTH MeX1y BenuunHamu. [lonsarue ¢pynkunu. O0nacTb onpenencHus u
MHOXeCTBO 3HaueHUH GyHKIMU. CriocoOs! 3ananus Gyakmuu. ['paduk Gynkmuu. CoricTBa (yHKIHA,
ux otoOpakeHnue Ha rpaduke. [Ipumepsl rpaKkoB 3aBUCHMOCTEN, OTPAKAIOIIUX PEATbHBIE TPOIECCHI.
YucaoBble ¢yHKkuuu. yHKIUY, ONUCHIBAIOIIME TNPAMYHO M OOpaTHYIO IMPONOPLUOHAIbHBIE
3aBHCUMOCTH, UX Tpapuku U cBoicTBa. JIuneitHas ¢yHkuumsa, ee rpaduk u cBoiictBa. KBamparnunas
¢byHkuus, ee rpaduk u cBoiicTBa. CreneHHble (YHKLUUU C HAaTYpaJbHBIMH IMOKa3zaTelnsMu 2 U 3, ux
rpaduku u coiictea. Ipaduku Qynkmuin y = & |y = ¥  y=|x|.

YuciaoBnie nocJienoBaTeJbLHOCTH. [loHsaTHE YHCJIOBOU OCJIEN0BATEIbHOCTH. 3amanue
MOCIIEJIOBATEILHOCTH PEKYPPEHTHOM (hopMyioi 1 popMyIIoii n-To YieHa.

Apudmernueckass M reomerpuyeckas mnporpeccud. @DopMyibsl n-ro wieHa apUPMETHYECKOH MU
reOMETPUYECKOI MpOrpeccHii, CyMMBbI MEPBbIX N wWieHOB. M300pakeHHe 4IeHOB apu(pMETHUYECKOH H
rE€OMETPUYECKON IIPOrPECCUM TOUKAMH KOOPAUHATHON IUIOCKOCTH.

BEPOATHOCTDb U CTATUCTHUKA

OnucareabHasi craTHcTHKA. [IpencTaBieHre AaHHBIX B BHUAE TaOmUI, AuarpamMm, TpaduKoB.
CnyyaitHast ~ u3MeH4YMBOCTh. CTaTHCTUYECKHME  XapaKTEpUCTUKU Habopa  JaHHBIX: CpeaHee
apudmernueckoe, MeauaHa, HauOoJsiblliee M HaWMEHblIee 3HAa4YeHHs, pa3Max. [IpencraBineHue o
BbIOOPOYHOM UCCIIETOBAaHUH.

CayuaiiHble cOObITHSI H BEPOSITHOCTD. [[oHATHE O CcIydyallHOM OMbBITE U CitydaliHOM coObITHH. YacToTa
ciydailHOro coObiTua. CTaTUCTUYECKUH MMOAXOJA K TOHSATHIO BEpOATHOCTU. BeposgrtHocTH
MIPOTUBOMOJIOXKHBIX CcOOBITHI. He3zaBucumble coObITHS. YMHOXEHHE BeposTHOCTEeH. JlocToBepHBIE U
HEBO3MOJKHBIE COOBITHSI. PABHOBO3MOKHOCTH coObITHH. Ktaccuueckoe onpeieneHue BEPOATHOCTH.
Komo0unaropuka. Pemenne koMOMHATOPHBIX 3a7a4 niepedbopoM BapuaHTOB. KomMOWHATOpHOE MpaBHIIO
ymHOeHus. [lepecTtaHoBKY U dakTOpHal.

JIOI'NKA U MHOXECTBA

TeopeTuKoO-MHOKECTBEHHbIE MOHATHA. MHOXECTBO, 3JEMEHT MHOXECTBAa. 3aJaHUE MHOYKECTB
MEPEUNCIICHHEM JJIEMEHTOB, XapaKTePUCTUUECKUM CBOHMCTBOM. CTaHAapTHBIE 0003HAYCHHS YHCIOBBIX
MHOXkecTB. [lycTtoe MHOXkecTBO M ero oOo3naueHue. [logmuoxkecTBo. OOBEIMHEHNE W TIEPECEUCHHE
MHOECTB, pa3HOCTb MHOKECTB.

HNnnroctpanust OTHOIIEHUI MEXTYy MHOKECTBAMH C TOMOIIIBIO THarpaMm Jiliiepa—BeHHa.

DJieMeHThI JOTUKU. [IoHATHE O PaBHOCHIBLHOCTH, CIICOBAHHUH, YIIOTPEOICHHE JOTHYECKUX CBS30K
«ECI ..., TO ...», «B TOM U TOJIBKO TOM CIJIY4ae», JIOTUYECKUE CBI3KH «», «UAITU».

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHA

Hctopuss ¢QopmupoBaHus TMOHATHS 4YHUCHIA: HATypajlbHble 4HCIa, JpOOH, HEIOCTATOYHOCTh
palMOHATBHBIX YUCEJ JIJISi TEOMETPUUYECKUX U3MEPEHUM, UppallMoHaibHbIe YKciia. CTapuHHBIE CUCTEMBI
3anucu uucen. J[poou B Babwione, Erumnrte, Pume. OTkpeiTHE necatuuHbix apoOei. CTapuHHBIE



cucteMsl Mep. [lecsatuunbie npodu 1 MeTpuueckas cucrema Mmep. [losBiaeHne oTpulaTenbHbIX YUCeT U
Hyisd. JI. Maranukui. JI. Ditnep.

3apoxaenue anreOpel B Heapax apudmeruku. An-Xopesmu. Poxnenue OykBeHHO cumBoiuku. 1.
®epma, ®. Buer, P. [ekapr. Uctopus Bompoca o HaxoxkiaeHUU (HOpMYJ KOpPHEH anredpanvecKux
YpaBHEHMH, HEPA3PEIIMMOCTh B paJHKalaX ypaBHEHUH cteneHu, Oonpiiei yetsipex. H. Tapranbs, k.
Kapnano, H.X. AGens, 3. ['anya.

N300perenue MeTona KOOPAMHAT, MO3BOJISIONIETO IMEPEBOAUTH T'€OMETPHUECKUE OOBEKThI Ha S3BIK
anreopsl. P. Jlexapt u I1. ®epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAUHAT HA MIIOCKOCTH.

3anaua Jleonapmo Iluzanckoro (PuboHauum) o kposmkax, yucia OuboHauyun. 3ajada O IMAXMATHON
TOCKE.

Hcrokn Teopun BEpOSATHOCTEH: cTpaxoBoe neino, asaprHsle urpsl. II. depma u b. Ilackams. .
bepnynau. A.H. Konmoropos.

IFEOMETPUA 7 - 9 KJIIACCbBI
Harasgnass reomerpusi. Harnsianele mpeacTaBieHHs O TPOCTPAHCTBEHHBIX — (urypax: Kyo,
napasuieNnenunes1, npu3Ma, nupamMmua, map, chepa, Konyc, HUIMHIp. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! cedenuii. Muororpannuku. [IpaBunbHbIe MHOTOTpaHHHMKH. [IprMepsl pa3BEPTOK
MHOTI'OI'PaHHHUKOB, IIWINHAPa U KoHyca. [loHsaTHe 00béma; enuHubl 00bEMa. OOBEM NPAMOYTOJIBLHOIO
napajuienenumnena, Kyoa.
I'eomerpuueckne urypsl. [Ipsvbie u yriasl. Touka, npsmas, mI0ckocTb. OTpe30k, ayd. Yrou. Buasl
yIJI0B. BepTuKalbHbBIE U CMEXHBIE YTIIBL. buccekTpuca yria.
[TapamnensHple W nepecekaromuecs npsmele.  llepnenaukynsapueie  npsmele.  Teopemsl 0
NapajUIeIbHOCTH M NEPHEHAUKYISIPHOCTH NpsMbIX. llepneHaukynasp M HakKJIOHHas K MPSMOM.
CepenvHHBIN NEPIECHANKYIISIP K OTPE3KY.
I'eomerpuueckoe Mecto Touek. CBolcTBa OMCCEKTPUCHI yIyla U CEPEAMHHOIO MEPIEHIAUKYISIpa K
OTPE3KY.
Tpeyronsauk. BeicoTa, mMenuana, OMCCEKTpHCa, CpelnHssl JUHHS TPEYrolbHUKA. PaBHOOEIpEeHHBIE H
PaBHOCTOPOHHHME TPEYrOJbHUKHU; CBOWCTBA M NMPU3HAKU PaBHOOEIAPEHHOro TpeyrojbHHKa. [Ipu3Haku
paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOIIEHUSI MEXKAY CTOPOHAMHU U yriaMu
TPEYroJbHUKA.
Cymma yrioB TpeyroipHuka. Bremnue yrasl TpeyroinpHuka. Teopema @aneca. I[lonobue
TpeyroibHUKoB. [Ipu3Haku mogobus tpeyroiabHUkoB. Teopema Ilugaropa. Cunyc, KOCUHYC, TaHT€HC,
KOTaHI'€HC OCTPOTrO yria IMpsIMOYroJIbHOTO TpeyroybHuKa U yriioB oT 0 1o 180°; mpuBeneHne kK octpomy
yriay. PemieHune mnpsMOYrojpHBIX TpEYrojJpHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
@opMyIIbl, CBA3BIBAKOLIME CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC OJHOrO0 M TOro ke yria. Pemenwne
TPEYrOJIBbHUKOB: TEOPEMA KOCHHYCOB U TEOPEMA CUHYCOB. 3aMEUaTENIbHbIE TOUKH TPEYTOJIbHUKA.
YerbipexyronpHuk. [lapannenorpamMm, ero cBoiicTBa u npusHaku. [IpsMoyronbHUK, KBaapaT, poMO, UX
CBOIcTBa U npu3HaKku. Tpanenus, cpeaHss TUHUS TPaNECLUU.
MHuoroyroipHuk. Bbimykible MHOroyroibHukd. CyMMa YIJIOB  BBIIYKJIONO MHOTOYTOJbHHKA.
IIpaBuiIbHBIE MHOTOYTOJIBHUKH.
OxpyxHOCTb U KpyT. Jlyra, xopaa. Cexrop, cermeHT. LleHTpanbHbIii yroj, BOUCAHHBIN yroJI, BeIUnYnHa
BIIMCAHHOIO yIJa. B3auMHOe pacroioskeHue MpsiMOl U OKPYKHOCTH, ABYX OKpyxHocTel. KacarenpHas
U CEeKyllash K OKPY)KHOCTH, UX CBOMCTBAa. BnmcaHHBIE M ONUCaHHBIE MHOTOYrOJdbHUKU. OKpPYKHOCTD,
BIIMCAHHAs B TPEYIOJbHUK, U OKPYKHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA. BriucaHHble U ONMCaHHBIE
OKPY>KHOCTH IPaBUIIBHOI'O MHOTOYTI'OJIbHUKA.
I'eomerpuueckue npeoOpazoBanus. Ilonstiue o paBeHctBe ¢uryp. IloHsTHE O ABMXXKEHUM: OCeBas U
LIEHTpaJIbHasi CAMMETPUH, NTapajuleNbHbIi epeHoc, NoBopoT. [lonsTue o nogodun Guryp u roMoTeTHN.
IlocTpoeHuss ¢ MOMOIIBIO LUPKYIS U JUHEHKU. OCHOBHBIE 3aJaud Ha IOCTPOEHHE: JEJIECHUE OTPE3Ka
II0NI0JIaM; IIOCTPOCHHE YIVIA, PABHOTO AAHHOMY; IIOCTPOEHHUE TPEYTrOJIbHHKA II0 TPEM CTOPOHAM;
IIOCTPOCHHUE MEPHNEHAMKYISIpAa K IMPsMOM; NOCTPOEHHE OUCCEKTPHUCHI yIa; AEJIEHUE OTpe3ka Ha n
PaBHBIX YacTe.
Pemenne 3amad Ha BBIYMCIICHME, [OKa3aTEIbCTBO M IIOCTPOCHHE C HCIIOIB30BAHUEM CBOWCTB
W3y4YEHHBIX DUTYD.



HN3mepenue reoMerpuuyeckux BeauuyMH. JimHa otpe3ka. PaccrosHMe OT TOYKM 10 IIPSIMOMA.
PaccrosiHne Mex Ty mapasuieIbHBIMU IPSIMBIMH.

[TepumeTp MHOTOYTOJIBHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TYTH OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXKIY BEIMYMHOW LIEHTPAJIBHOIO yIJIa WM JUIMHOM Jyru
OKPY’KHOCTH.

[lonsitne mmomanu I1iockux ¢uryp. PaBHOcocTaBieHHble U paBHOBenukue (urypsl. Ilmomans
npsMoyrosibHUKa.  [Imomann  mapamienorpamma,  TpeyrojdpHMKa W Tpameuuu. Ilnomans
MHoroyroiapHuKa. [lnomans kpyra u miomanb cektopa. COOTHOIIEHHE MEXIy TUIOIAASIMH MOJO00HBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYHMCIICHHUE U JI0KA3aTEIbCTBO C MCIIOIB30BAHUEM M3YUEHHBIX (POPMYIL.
Koopaunartsl. YpaBuenue npsimoid. Koopamnatel cepeaunbl otpe3ka. Dopmyna pacCTOSHUS MEXITY
JBYMS TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekropsl. [iimaa (Moaynb) BekTopa. PaBeHcTBO BekTOopoB. KomnmmHeapHsble BekTOpbl. KoopauHaTh
BEKTOpa. YMHOXKEHHE BEKTOpa Ha YHUCIO, CyYMMa BEKTOpPOB, pa3lIOKEHHE BEKTOpa II0 JBYM
HEKOJUIMHEapHbIM BekTOpaM. CKaisipHOE MPOU3BEIEHUE BEKTOPOB.

TeopeTuKO-MHOKeCTBeHHbIEe TOHATHA. MHOXXECTBO, JJIEMEHT MHOXECTBA. 3aJaHHE MHOXKECTB
MEPEUNCIICHUEM AJIEMEHTOB, XapaKTepUCTHUECKUM cBOMCTBOM. [TomMHokecTBO. OOBeANHEHNE U
[IEPECEYCHUE MHOKECTB.

JuieMeHThI JIOrukH. OnpeneneHue. AkcuoMbl U Teopemsbl. JlokazarenbcTBO. JlOoKa3aTenbCTBO OT
npotuBHoro. Teopema, oOpaTHast faHHOU. [Ipumep u KOHTpIIpUMED.

[lonsTre 0 paBHOCWIBHOCTH, CJI€IOBAaHUM, YIOTPEeOJICHHE JTOTUYECKUX CBSI30K eCiiu ..., MO ..., 8 MOM U
MOJIbKO 8 MOM Cly4ae, TOTHYECKUE CBS3KU U, UTU.

I'eomeTrpusi B ucropuyeckom paszButumn. OT 3emiemepusi k reometpuu. [Tudarop m ero mikona.
@anec. Apxumen. [loctpoenne nmpaBUIBHBIX MHOTOYTOJBHUKOB. Tpucekuus yria. KBagpaTtypa kpyra.
VnBoenne kyba. Mcropus umciaa = 3omoroe ceuyenue. «Hauama» EBkmmpma. JI. Diinep. H. U.
JloGaueBckuii. Hcropusi msToro mocrtynara. M3o0peTeHne wMeToma KOOPAHMHAT, ITO3BOJISIONIETO
MEePEeBOUTH T€OMETPUYECKUE 0OBEKTHI Ha s13bIK anreOpsl. P. Jlekapt u [1. depma.



3. TemaTH4ecKoe IIAHHPOBAHHE C ONPEAENEHMEM OCHOBHbIX BUAOB AEATE/NIbHOCTM.

5 KNNACCA

HanmenoBanne pa3z[en0B/TeM

Komnuec

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B

TBO NeSITEeNIbHOCTH yueHuKa (Ha ypoBHE
Ne 4acoB y4eOHBIX J1eWCTBUI)
5 6
qac | 4ac
OB | OB
2nasa 1. Hamypanonote yucna | 20 | 23
2 Psin HatypanbHBIX yucen 2 2 | Onucvieams CBOWCTBA HATYPAIBHOTO
psina. Uutath U 3aNIUCHIBATH
3 | Hudpsr [decsatuunas 3amuch 3 | 3 | HarypaibHbIE YUCIIa, CPABHUBATD
HATypaJIbHBIX YHUCEIl U yIIOpSAI0UYMUBATD UX.
Pacnosnasams Ha yeprexax, puCyHKax,
4 | Otpe3ok. JlnuHa oTpeska 4 S | B OKpy’KarolieM MUpPe OTPE30K,
MPSIMYIO, JTy4, MIOCKOCTh. [IpuBOANTH
5 [InockocTs. HpHMaH. .Hy‘l 3 4 IIPUMEPDI MOJIEJIEN DTUX (bHpr-
Hsmepsamov nauHb 0TpE3KOB. CTPOUTH
6 [lxana. KoopauHaTHbIii 1yd 3 3 OTpE3KHU 33a/IaHHOM JUIMHBL. PemaTh
3a/1a9¥ Ha HAXO0XJICHHUE JUTHH OTPE3KOB.
7 CpaBHeHME HaTypaJbHBIX YHUCEIT 3 4 BhIpasarh OHY eMHALBI AIMH Yepe3
npyrue. [IpuBoaUTH IPUMEPHI
8 | IloBTOpeHHe U cUCTEMAaTU3ALUS 1 1 MPHGOPOB CO MKATAMH.
y4ebHOro MaTepuania Cmpoumsb Ha KOOPAUHATHOM JIy4e
9 | KonTpoabHasi padora Ne 1 mo 1 1| rorye 38AGHHON KOOPANHATOH,
OTIpEeAEIIATH KOOPAUHATY TOUKH.
Teme «HatypaJjibHbIe YncIa»
2nasa 2. Cnosncenue u 33 | 38
6bIYUMAHUE HAMYPATbHBIX
yucen
10 | CnoxeHue HaTypaldbHBIX yucen. | 4 5 | @opmynuposams CBOMCTBA CIOKEHUS U
CBOICTRA CJIOKCHHUS BBIUMTAHUS HATYPaJIbHBIX YHCET,
3aMKCHIBATh 3TU CBOMCTBA B BHUJIC
11 | BeluuTaHue HaTypaldbHBIX YUCEN | 5 6 | dopmyin. [IpuBOaUTE IPUMEPEI
YHCIIOBBIX ¥ OYKBEHHBIX BBIPAKCHHIA,
12 | YucnoBsie ¥ OyKBEHHbBIE 3 3 | dbopmyn. CocTaBIsATh YHCIOBBIC U
BBIPAXKECHUS. CDOpMy.HBI 6yKBeHHBIe BBIpAXXCHUA 11O YCJIOBUIO
3anaun. Pemath ypaBHeHHUs Ha
13 | Kourpoasnas pagora Ne2mo | 1 1 | ocCHOBaHHMHM 3aBUCHUMOCTEHN MEXIY
Teme «CII0KeHue u KOMITOHEHTaMU JACHCTBUIA CIOKEHUS
BLIMHTAHHE HATYPATHHBIX Y BBIYUTaHMS. PemaTh TeKCTOBEIC
3a/1a4¥ ¢ MMOMOIIBIO COCTABICHUS
qucemn .
YpaBHCHHH.




14 | YpaBHeHue 3 4 | Pacnosnasamb Ha 4EPTEKAX U
PHUCYHKaX yIJIbl, MHOTOYTOJIbHUKH, B
15 | Yron. O6o3HaueHue yrion 2 2 | 9aCTHOCTH TPEYTOJILHUKH,
NpSMOYTOJbHUKU. Pacrio3HaBath B
16 BI/II[BI YTJIOB. I/I3MepeHI/I€ YIJioB 5 5 OKPYKAIOIIEM MUPE MOJIEIH ITUX
¢buryp.
17 | MuoroyronsHuku. PaBubie 2 3 | C nomoupio TPAHCIIOPTHPA U3MEPSTH
¢uryper I'pagyCHBIC MEPBI YIJI0OB, CTPOUTH YTIJIbI
3aJJaHHOM TPaJyCHOW MEPbI, CTPOUTH
18 | TpeyroabHUK U €T0 BUIBI 3 4 | GuccekTpucy TaHHOTO yria.
Knaccudunuposats yrisl.
19 | IlpsimoyroneHuK. OCBh 3 3 KnaccuduuupoBaTh TpeyroJbHHKH 10
CHUMMETPHH QHUIYpBI KOJINYECTBY PAaBHBIX CTOPOH U I10
BUAaM uX yrioB. ONMUCHIBaTh CBOMCTBA
20 | IloBropenue u cuctemarusanus | 1 1 | npsmoyronbhuka.
yueOHOro MaTepuana Haxooums ¢ momompto hopmyin
HepUMETPBI IPSIMOYTOJIbHUKA U
21 | KontpouabHasi padora Ne 3 mo 1 1 | kBampara. Pemats 3amaun Ha
TeMe «YpaBHeHHe. YToJl. HaXO0XXJICHHE NEPUMETPOB
MHOroyroJbHUKN HpAMOYroJIbHUKA U KBaJpaTa,
I'paayCHON Mephl YIJIOB.
Cmpoums TOTUYECKYIO LIETIOUKY
paccyXIeHHl, CONIOCTaBIIATh
MIOJIyYEHHBIN PE3yJIbTaT C YCIOBUEM
3aJauu.
Pacnosznasams urypsl, nmeromue och
CUMMETPUHU
2naea 3. Ymnoorrcenue u 37 | 45
oeleHue HamypaibHbIX Yuces
22 | YMHOXeEHHE. 4 S5 | Popmynuposams CBOWCTBA YMHOKECHHUSI
[TepemecTuTenbHOE CBOMCTBO 1 ACICHIS HATYPATIPHBIX HHCCT,
YMHOKEHHS 3aMMChIBaTh 3TU CBOICTBA B BUJIE
¢dopmyin. Pemats ypaBHEeHUs Ha
23 | Coueratensnoe u 3 4 | OCHOBaHUU 3aBHCHMOCTEN MEKAY
pacnpenenuTeabHoe CBOMCTBA KOMIOHCHTAMH apHMETHIECKHX
NENCTBUM.
YMHOICHHA Haxooums 0CTaTOK NpH J1€NEHUN
pu I
24 | Henenue 7 g | HATYPAIbHBIX YHCEIL. ITo 3ananHOMY
OCHOBAHHIO U MOKA3aTeNI0 CTENEHN
25 | Jlenenme ¢ ocTaTkom 3 3 | HAXOIUTh 3HAYCHHEC CTCICHU YHCIIA.
Haxooums ninomaam npsiMoyrojbHIKa
26 | Crenens uncia 2 | 3 | mxBagpara ¢ moMomp0 GopMyIIL.
BeipaxaTh OJJHM €JMHULBI TUIOLIAAN
27 | KonTpoabHasi padora Ne 4 mo 1 1 | 4cpes Apyrue.
TeMe «YMHOKEHHE U JeIeHne Pacnosnasamp Ha 4epTeRax n
HATYPAJIbHBIX YHCEJ» PHCYHKAX HPAMOYTOJILHBIN
napasuieNienune 1, MupaMmumay.
28 | Iltomaas. Ihomans 4 5 | PacrosHaBathk B OKpyKaioleM MUpe

MPSIMOYTOJIbHUKA

MOJICITH 3THX (pUryp.
Hzo6pasxcams pa3BEPTKH




29 | IIpsAMOYTOBHBIHA 3 4 | mpAMOYTOJIBHOTO Napajieienuneaa u
napayenenunen. [lupamuaa paMHIBbL.
Haxooums 060BEMBI MPAMOYTOIBHOTO
30 | O6BbeM MPSIMOYTOJIBHOTO 4 5 | mapajuienienuiesna u Kyoa ¢ HoMOIIbIO
napajuIenenumne/a (dbopMyit. BeipaxaTh OJHH €TUHUIIBI
00BEMa yepes Ipyrue.
31 KOM6I/IHaTOpHBIe 3a1a4u 3 4 | Pewuams xOMOMHATOPHBIE 3a]1a4H C
MTOMOIIBIO TIepedopa BapHAHTOB
32 | IloBTOpEHHE U CUCTEMATU3ALUS 2 2
yueOHOTO MaTepuasia
33 | KonTpoabHasi padora Ne 5 mo 1 1
Teme «IL1omans
NPSIMOYTOJIbHUKA U 00beM
NPSIMOYTOJIbHOT0
napaJuiesienuineaa
2nasa 4. Ooviknosennwte opoou | 18 | 20
34 | Ilonstre 0OBIKHOBEHHOU ApOOH 5 6 | Pacnosnasames 0OBIKHOBEHHYIO IPOOB,
MPaBUJIbHBIE U HEMPABIIBHBIC POOH,
35 | [IpaBuiIbHBIC U HENIPABIILHEIC 3 3 | cMemIaHHBIE YHCHIA.
npo6u. CpaBHeHue apobeit Yumams 1 3anucvleams
OOBIKHOBEHHBIE IpOOH, CMEIIaHHbIE
36 | Cnoxenue u Berantanme Apodeti | 2 2 | qycna. CpaBHUBaTh OOBIKHOBCHHBIE
C OJIMHAKOBBIMHU 3HAMCHATEIIIMU JPOGH C PABHBIMH 3HAMEHATEISIMHL.
37 | Apobu u nenenue HatypaibHbix | 1 1 CKaIazbIBaTh M BEMHTATE
- OOBIKHOBEHHBIE JPOOH C paBHBIMH
3HaMmeHaressiMu. [IpeoOpa3oBhIBaTh
38 | CMemaHHbIe YnCa 5 6 | HempaBWIBHYIO IpOOb B CMEIIAHHOE
YHCII0, CMEIIaHHOE YHCIIO
39 | IloBTOpEeHUE U cUCTEMATHU3AIUS 1 103 HETPABIIIBHYIO APOGH. YMETh
ydebHoro Marepuana 3aIMCBIBAThH PE3YJIBTAT JACICHHS IBYX
40 | KonrpoJabHas padora Ne 6 no 1 1 | HATYPAJIbHRIX imcen B BHIC
Teme «OObIKHOBEHHbIE IPO0ID) OObIKHOBEHHOIT 1po6U
2naea 5. /lecamuunvie opoou 48 | 55
41 | IlpencraBiieHHE O ACCATUIHBIX 4 5 | Pacnosnagamye, YMTaTh U 3a1IUCHIBATh
IPOGSIX JecsaTHYHBbIe TpoOu. Ha3pBaTh pas3psiasl
JECATUYHBIX 3HAKOB B 3aIACU
42 | CpaBHEHHE JCCITHUHBIX apodei | 3 4 | mecaTuvHbBIX qpobeii. CpaBHUBATH
JecaTu4HbIe qpoou. OKpyriIsaTh
43 | Okpyraenue gucen. [Tpuxkumaku 3 3 | mecaTuYHBIC APOOU ¥ HATYPAJIbHBIC
qrcia. BEIMOIHATE NIPUKUAKY
44 | CnoxeHue U BbIYUTAHUE 6 7 | pe3ynbTaToOB BBIYMCIICHUN. BEINONHATE
JECATHYHBIX ApOOei apu(MeTHYECKUE NCHCTBUS HAll
JNECATHYHBIMH JPOOSMHU.
45 | KonrpoJbHas padora Ne 7 mo 1 1 | Haxooums cpennee apudmeruueckoe

TeMe «/lecaTHYHBbIE IPOOH.
CpaBHeHue, Ci10/KeHUE U

HECKOJBKHX YHUCCII. HpI/IBO)II/ITI)




BbIYMTAaHUE JeCATHYHBIX MIPUMEPBI CpeaHHUX 3HAYCHUH
Apoodei BEIMYMHBI. Pa3bpiCHATH, YTO TaKoe
«OJIUH HPOLIEHT. [TpencraBasaTh
46 | YnHoMeHTE NECATINHEX ! 8 MIPOLIEHTHI B BHUJIE NECATUYHBIX IpoOeit
Apobei U JeciITHUYHble JOpoOM B  BUE
47 | Jlenenue AeCATHYHBIX TpobOei 9 [ 10 | MPOUCHTOB. HaxomuTh NPOLEHT 0T
YHcia U YUCIIO 10 ero MpOoLeHTaM
48 | KonrpoabHasi pagora Ne 8 mo 1 1
TeMe «Y MHOKeHHe U J1eJIeHne
AeCATUYHBIX APodeiD»
49 | Cpennee apupMeTHIECKOE. 3 3
Cpennee 3HaUYCHHUE BEIIMUHNHBI
50 | IpomenTsl. HaxoxeHus 4 5
IIPOLIEHTOB OT YHUCIIA
51 | HaxoxneHue yncia 1o ero 4 3)
IIPOLIEHTaM
52 | IloBTOpEHHE M CUCTEMATU3ALUS 2 2
y4eOHOro MaTepuania
53 | KonrpoabHnas pa6ora Ne 9 mo 1 1
TeMe «Cpennee
apupmernueckoe. [IpoueHTH
Iloemopenue u 14 | 23 | Pemats ypaBHEHUS HA OCHOBaHUH
cucmemamu3ayusi yqeﬁnozo 3aBUCHMOCTEN MCKIY KOMIIOHCHTaAMH
Mamepuana apuMeTHUeCKUX IeHCTBUH.
AHanu3upoBaTh U OCMBICIUBATH TEKCT
954 | YopakHeHUs 171 IOBTOPEHUS 13 | 22 | 3amaun, mepedopmyaHpOBaTH YCIOBHE,
Kypea 5 Kracca W3BJIEKATh HEOOXOIUMYIO
MH(POPMAIIHIO, MOJECINPOBATH YCIOBHE
55 | Konrpoasnas padora Nel0 1 1 | C TIOMOIBIO CXEM, PUCYHKOB, PEAITBHBIX

(uToroBas)

MPEAMETOB.
Haxooumw ¢ momomnipio hopmyi
MEPUMETPHI IPSIMOYTOJIbHUKA U
KBajpata. Pemars 3amaun Ha
HAXO0XJICHHUE TIEPUMETPOB
MPsIMOYTOJIbHUKA U KBajipaTa,
IPagyCHOM MEPBHI YIJIOB.

Pacnosnasames 0OBIKHOBEHHYIO IpOOB,
MIPaBWJIbHBIC U HEMPABHILHBIC IPOOH,
CMEIIaHHbIe YUCIIa, YUTATh U
3aMMCHIBATh IECATUYHBIE APOOH.
Ha3sbiBaTh pa3psbl JeCATUUHBIX 3HAKOB
B 3aITHCH JIECSITHYHBIX APOOCH.
CpaBHUBATh IeCATUYHBIC APOOHU.
OKpyrJIATh JECATUYHBIE TPOOH

Y HaTypaJibHbIC YKCIia. BRIMOIHATD
apudmeTHuecKue AeUCTBUS HAT




JIECATUIHBIMU APOOSIMHU.

Yumamoe 1 3anucvieams
O0OBIKHOBEHHBIC TPOOH, CMEIIIaHHBIC
grcna. CpaBHUBATh OOBIKHOBEHHBIE
JpoOY C paBHBIMH 3HAMEHATEIISIMH.
CkIiagpiBaTh U BEIUUTATh
OOBIKHOBEHHBIE JPOOH C paBHBIMH
3HameHaressiMu. [IpeoOpa3oBhIBaTh
HETPAaBUIIBHYIO IPOOb B CMEIIaHHOE
YHCII0, CMEIIaHHOE YHCIIO

B HETIPABWJIbHYIO TPOOB.

Hroro 17 | 20
5 4
6 KIIACCA
Conepxanue yaeoHoro | Kommuec | XapakTepucTHKa OCHOBHBIX BUIOB
N MaTepuaa TBO JeSTeNIbHOCTH yYeHHKa (Ha ypOBHE
o (v ~
B 4acoB y4eOHBIX JIeHCTBUN)
5 6
Jac | gac
OB | oB
enaea 1. lenumocmo 17 | 22 | @opmyruposams onpeaeacHus
HAMYPaAnNbHLLX YUCe]l MOHATHUI: AEIUTEND, KPATHOE, IPOCTOE
YHCII0, COCTABHOE YUCIIO, OO
2 | Jlenurenu u KpaTHbIE 2 | 3 | nenurelb, HAUOONBLINI OOLINI
JeNUTEIh, B3aMMHO IPOCTHIE YUCIIA,
3 | Ilpu3naku nenmumoctr Ha 10, Ha | 3 3 | obee kpaTHOE, HAUMEHBIIIEE O0IIIee
5,Ha 2 KpaTHOE U NPU3HAKHU JICTUMOCTH Ha 2,
Ha3,Ha 5,Ha 9, Ha 10.
4 | IlpuszHaku nenumocT HAa 9 mHa | 3 4 | Onucvlieamsb NpaBUla HAXOXKIACHUS
3 HauOOJIBIIEr0 OOILETO JEeTUTENS
(HO/), HanmeHslI11ero oo1iero
5 | IIpocThie U COCTABHBIE YKCIIA 1 | 2 | xparnoro (HOK) Heckonbkux 4ucen,
pa3IoKeHUsT HATypaJIbHOTO YHCiIa Ha
6 | HauGonpmmii oOumii qemuTens 3 4 | mpocThIe MHOKHUTENN
7 | Haumensiiee obmee KpaTHOE 3 4
8 | [loBTOpEeHME U CUCTEMATH3AIUS 1 1
yueOHOro Marepuasa
9 | KonrpoabHasi pagora Ne 1 mo 1 1
TeMe «/leanmmocTh




HaATYypPAJbHBIX YHCED»

2nasa 2. Ooviknosennvte opoou | 38 | 47
10 | OcHOBHOE CBOWCTBO qpodH 2 3
11 | Coxkpamenue apodeit 3 4
12 | [IpuBenenue npobeii k 00IIEMy 3 4 | @opmyruposams ONpEACTCHUS
3namenareno. CpaBHeHHe MOHSTUI: HECOKpaTUMas Ipo0b, 00N
npobeit 3HaMeHAaTeJb IBYX Ipo0eii, B3AUMHO
oOpatHble uyncna. [[puMeHaTs OCHOBHOE
13 | Cnoxenue u BeluuTaHuEe Apodeit | 5 S | coiicTBO JPOOH /I COKPAILEHHS
o0Geit. [IpuBonuTh 1podU K HOBOM
14 | KourtpoabHas padora Ne 2 no 1 1 [P PHBOIATE JIp y
3HameHateno. CpaBHUBATh
TeMe «CpaBHeHHe, C10KeHHE
. OOBIKHOBEHHBIE IPOOU. BBITOIHATH
U BHIYMTaHUeE IPodeii» 3
apudmeTHuecKkue AeMCTBUS HAL
15 | YMHOX)eHue apobeit 5 6 | OOBIKHOBEHHBIMH JIpo0siMu. Haxonuts
JIpoOb OT YKCIIAa U YUCIIO TI0 3aJaHHOMY
16 | Haxoxnenue npoOu oT 4ucia 3 4 | shavenmio ero APOGH.
[IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE
17 | KonTpoabHasi padora Ne 3 mo 1 1 peobp
. npobu B necstuaHble. HaxoauTh
TeMe «Y MHOKeHHe Jpodei»
JECATUIHOE MTPHOITIIKCHHIE
18 | B3aumHo oOpaTHbIe yKcia 1 1 | oOBIKHOBEHHOI Apobu
19 | lenenue npobeit 5 6
20 | Haxoxnenue yucna 1mo 3 4
3HAYCHHUIO €T0 IPOoH
21 | TIpeobpa3oBanue 1 2
OOBIKHOBEHHBIX JIp0O0OCi B
JECSITHYHBIC
22 | beckoHeUHBIE IEPUOTUIECKIE 1 2
JeCATUYHBIE ApoOu
23 | JecsatuyHoe npuOIKeHNe 2 2
OOBIKHOBEHHOI 1pobu
24 | TloBTOpEeHHE U CUCTEMATU3AIIHS 1 1
yueOHOro Marepuaia
25 | KonTpoabHas padora Ne 4 o 1 1
TeMe «/lesieHue apoodein»
2naea 3. Omuowenus u 28 | 35 | Qopmynuposams ONPENEICHUS:
nponopuyuu OTHOIICHUS, TIPOTIOPITUH, TPOIIEHTHOTO
OTHOIIICHUS JBYX YUCEJ, IPSMO
26 | OtHOmECHUS 2 3 | IponopIMOHATIBHBIX U 00PATHO




27 | Ilponopriuu 4 5 | OpONOpUHUOHAIIBHBIX BEJIUYHH.
IIpuMeHATH OCHOBHOE CBOMCTBO

28 | [IpoueHTHOE OTHOIIEHHUE JIBYX 3 | 4 | oTHOIIEHHS U OCHOBHOE CBOMCTBO

qucell nponopuuu. [IpuBoauTh npuMeps! u
OTHMCHIBATh CBOMCTBA BEJTUYHH,

29 | KonTpoasnas padora Ne 5 mo 1 1 | naxoasuxcs B mpsiMoii U 0OpaTHOM
TeMe «OTHOLLIeHUS U IMPOMOPLIKUOHAIIBHBIX 3aBUCUMOCTSX.
nponopunu. Mpouentnoe HaxoauTe NpoueHTHOE OTHOLIEHHE
OTHOIIEHHE TBYX YHCED> IBYyX uncen. [lenuts uncno Ha

MPONOPIMOHAIBHBIC YaCTH.
30 | lpsivas i obpaTHas 2 3 | 3anuceieams ¢ moMolpi0 OyKB
OCHOBHBIE CBOIiCTBa ApoOH,
MIPOTIOPIIMOHATHHBIC
OTHOILIEHUS, TIPOTIOPIIIH.
3aBHCHMOCTH Ananusuposames MHGOpPMALHIO,
31 | [enenue aucna b ganHoM > 5| TIPEACTABIICHHYIO B BH/E CTONOYATHIX U
KpyroBbix nquarpamm. [lpencraBiarsb
OTHONIICHHUH MHQPOPMALHIO B BUJE CTOJI0YATBIX U
KpPYTOBBIX JIHarpamM.
32 | OxpysxHOCTS H KPyT 2 3 IIpusooums IpuUMEpPHI CAydalHBIX
33 | [mna okpysHoct, Tlnomans 3 1 CO6I>IT3H>1. Haxonute BEpOSITHOCTH
CIIy4aifHOTO COOBITHS B OMBITaX C
Kpyra PaBHOBO3MOKHBIMHU UCXOIAMH.
34 | Llmnmmap, xomyc, map 1 1 Pacnosnasams Ha ueptexax u
PUCYHKAX OKPYXHOCTh, KPYT, [IMJIMH]IP,
35 | Jlmarpammsr 2 3 | KoHYC, cdepy, map U UX FIEMEHTHI.
Pacnio3HaBath B OKpy’KaroIieM MUpPE

36 | CiyuaiiHble COOBITHSL. 3 3 | momemn stux Quryp. CTpouTh ¢
BepoaTHOCTE cryydaiiHoro ITOMOIIBIO IIUPKYJISL OKPYKHOCTh
COOBITHS 3a1aHHOTO paauyca. M3o0paxars

37 | IloBTOpeHue U cucTeMaTH3aIuUsI 2 p | PassepTid HHHHHHP? # xoryea.

Ha3zbiBaTh npubnmxEHHOE 3HaYEHUE
yueOHOro MaTepuasa
yrcna . Haxoauts ¢ moMomipio

38 | KonTpoabHas padora Ne 6 no 1 1 | Gopmyn AMHHY OKPYKHOCTH, MIIOIIA/Th
TeMme «[Ipsimasi u oOpaTHan Kpyra
MPONOPIHHOHAIbHbIE
3aBUCUMOCTU. OKPYKHOCTH M
Kpyr. BepositHocTh
CJAYYAHHOT 0 COOBITUSDY
2nasa 4. Payuonanwvnoie uucaa | 70 | 79 | Ilpusooums npumMepsl UCIIOIB30BAHUS
u oelicmeus Ha0 HUMU MIOJIOKUTENBHBIX U OTPULATENIBHBIX

yrcen. DopMynupoBaTh onpeneacHue

39 | IlonoxutenbHbIe 2 2 | koopmuHATHOM TIpsiMoii. CTpouTs HA
U OTpHIIaTEeIbHbIC YHCIIA KOOPJMHATHOM MPSMOM TOUKY C

3a/IaHHOU KOOPJAMHATOM, ONPEIEIISATh

40 | KoopnunaTHas npsmas 3 3 | KOOpAMHATY TOYKH.

Xapaxmepuzo6ams MHOXKECTBO LIETIBIX

41 | Heunblie yncna. PanuoHanbHbie 2 2 | yncen. OOBACHATL HOHATHE MHOKECTBA

qrcna palOHaIbHBIX YUCEIL.
Dopmynuposams ONpeNeIeHUE MOTYIIS
42 | Monynp yncna 3 4 | uncna. Haxoquts MOIyITb YKCIIA.




43

CpaBHeHHE Uncen

44

KonTpoabnas pabora Ne 7 mo
Teme «PanuoHaIbHBIC YHCJIA.
CJ10:keHHe paluoOHATbHBIX
yHcen

45

CnoxeHue PpadrOHAJIbHBIX
YHUCCJI

46

CBoOIiCTBA CIIOKEHUS
paHI/IOHaJ'H)HBIX qUCel

47

Brrauranue paruoOHaJIbHbIX
YHUCCJI

48

KonTpoabnas padora Ne 8 mo
Teme «CilokeHne u
BbIYMTAHHE PALMOHATbHBIX
yucemn

49

VYMHOKEHHNE PpadrOHAJIbHBIX
YHUCCII

50

CBoiicTBa YMHOKEHUS
palMOHATBHBIX YUCEIT

o1

Koaddumment.
PacnpenenurenpsHoe cBOWCTBO
YMHOXKEHHUS

52

HGHGHI/IG palrOHaJIbHBIX YHUCCJI

53

KonTpoasnast padora Ne 9 mo
TeMe «Y MHOKEHHE U JeJICHHe
PALHOHAJIBHBIX YHCE»

54

Pemienue ypaBHeHMi

55

Pemenue 3agau ¢ nomMo1pto
ypaBHEHUH

56

KonTpoabnas padora Nel0 nmo
TeMe «PemieHue ypaBHeHU U
3aa4 ¢ IOMOIUBIO
YpPaBHEHHID»

57

IlepnenauKynsipHbIC IPSMBIE

58

OceBas u LIeHTpaJIbHas
CHMMETPHHU

Cpasrusamsb pallMOHAIbHBIE YHCTIA.
BeinonusaTe apupmeTndeckue AecTBUS
HaJ| pallMOHAILHBIMU YU CIIAMHU.
3anuchIBaTh CBOWCTBA
apuMeTUIECKHUX JCHCTBUN HaJ
panMoHaIbHBIMU YUCIAMU B BUJIE
dbopmyn. HazeBate ko3 purmeHT
OYKBEHHOT'O BBIPA)KCHHS.

Ilpumensmos CBOMCTBA MPU PEIICHUN
ypaBHEHUH. PemaTts TEKCTOBBIE 3aa4K
C TTIOMOIIBI0 YPaBHEHUH.
Pacnosnasams Ha uepTexax u
PHUCYHKAX NEPIEHIUKYIIIPHBIE U
napa’suiesbHbIe IPSIMbIe, (QUTYPHI,
HUMEIOIUE OCh CUMMETPHH, LICHTP
CUMMETpUU. YKa3blBaTh B
OKPY’KAIOIIEM MUPE MOJEIIN ITUX
¢uryp. PopmMyaupoBaTh ONpeeIcHIE
NEPIECHINKYJIAPHBIX NPAMBIX U
napajieNbHbIX IpsAMbIX. CTpoUTh

C TIOMOILBIO YTOJIBHUKA
MEPIEHIUKYJIIPHBIE MTPSIMbIE

U TIapaJuIeIIbHBIC MIPSIMBIE.

ObwvsicHams 1 WIUTIOCTPUPOBATH
MOHSTHE KOOPJAUHATHOMN TIOCKOCTH.
CrpouTh Ha KOOPAMHATHON MIOCKOCTH
TOYKH C 3a/IaHHBIMH KOOpJIMHATaMH,
OTIpeAEeIIATh KOOPAUHATHI TOUEK Ha
MI0CKOCTH. CTPOUTH OTIENbHBIE
rpaduKy 3aBUCUIMOCTEN MEXKIY
BEJIMYMHAMU IO TOUKAM.
Ananmu3upoBaTh rpaduku
3aBUCUMOCTEN MEXIy BEIMUNHAMU
(paccrosiHMEe, BpeMsl; TeMIIEpaTypa)




59 | IlapamienbHbIE MIPSIMBIE 2 2
60 | KoopauHaTHas MJI0CKOCTH 3 4
61 | I'paduku 2 3
62 | IloBTOpEeHHE U CHCTEMATH3AIIHS 2 2
y4ueOHOro Marepuasa
63 | KonTpoasnas padora Nellmo 1 1
Teme «IlepneHIUKY/ISIpHbIE H
napaJuie/jibHble NPSIMbI.
KoopaunaTHasi IJIOCKOCTb.
I'padpuxn»
Iloemopenue u 17 | 21 | @opmyaruposams onpenencHus
cucmemamu3zayus y4eoHo2o MIOHSITUI: HECOKpaTUMas Ipo0b, 00N
mamepuana 3HaMeHaTesb IBYX Apo0eii, B3AUMHO
oOpatHble uyncna. [IpumMeHaTs OCHOBHOE
64 | IloBTOpeHHE U CUCTeMATHU3AIIHS 16 | 20 CBOMCTBO APOGH /11 COKPANICHUS
yaeGHOro MaTeprana Kypea npob6eil. [IpuBoauTh 1podu K HOBOMY
MATEMATHKH b KIacca 3HameHareno. CpaBHUBATD
65 | Konrpoapnas padora Nel2 1 1 | OOBIKHOBEHHBIC ApOOH. BEITONHATE
(aTorosast) apudmeTnueckue AeMCTBUS HAJ
OOBIKHOBEHHBIMU po0samu. [IpumeHaTs
OCHOBHO€ CBOWCTBO OTHOILIEHUS U
OCHOBHO€ CBOWCTBO IIPOIIOPLIUH.
IIpu6ooums pUMEpPbI UCTIOTB30BAHUS
MOJIOKUTETBHBIX U OTPUIATENIBHBIX
yncen. Cpasnusams palioHaJIbHbIE
grcia. BeImomHATs apudmeTndeckme
JeMCTBUS HaJl palliOHAIBHBIMU
yrcnaMu. O0vscHAmMb U
WTIOCTPUPOBATH MOHATHE
KOOPJAMHATHOM MIIOCKOCTU. CTPOUTH HA
KOOPJMHATHOH MJIOCKOCTH TOYKH C
3aJIaHHBIMH KOOpJIUHATAMH,
OIpeNIeNIATh KOOPAUHATHI TOYCK Ha
TJIOCKOCTH.
Hroro 17 | 20
0 4

TeMaTHyecKoe IVIAHUPOBAHME C ONpeaeJJeHMEM OCHOBHBIX BHI0B JA€SITEJIbHOCTH

YUyalmuxcs
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5 2
e 'g 5 2 XapakTepucTHKAa OCHOBHBIX BH/I0B
z =] Coxaep:kanue y4edHOro MaTepuasa z 3 AeSITeJIbHOCTH YYeHUKA
= 2 5 = (Ha ypoBHe y4eOHBbIX JAelicTBHI)
= =
I'naea 1. JInneiinoe ypaBHeHue ¢ OHOM 15
nepeMeHHOMH
1 | Benenue B anredpy 3 | PacnosHasams  YHWCIOBBIE BBIPAKCHHUS U
. g BBIDQKEHUSI C TEPEMEHHBIMH, JIHHEWHBIC
2 | Jluneiinoe YPaBHCHHC C OZIHOU 5 | ypasaenns. [IPMBOHTD IIPHMEpBI BHIP@KCHH
TIEPEMCHHON C TEpEMEHHBIMH, JIMHEHHBIX ypPaBHEHWIA.
3 | Pemente 33124 ¢ OMOIIBIO YPABHEHHI 5 | CocTaBusTh BBIDOKCHHE C [EPEMEHHBIMHU IO
YCIIOBUIO 3a/1ayil. BbIONHATE IpeoOpa3oBaHus
[ToBTOpEHME U cucTEMaTU3alUs 1 BBIPAYKECHHUIA: MIPUBOJIUTH no100HbBIE
y4eOHOro MaTepuaa ciaraemble, packpbiBaTh ckoOku. Haxonuts
3HAYEHUE BBIPAKCHHUSI C TEPEMEHHBIMH TPU
Kontpornbras pabora Ne 1 1 | sananmex 3HAYCHUSX IepEMEHHBIX.
Knaccudunuponatsb anreOpanyeckue
BbIpaxkeHHs. ONUCHIBATH LIEJIbI€ BBIPAXKEHUS.
Dopmynuposams  ONpeACICHUE JIMHEHHOTO
ypaBHeHus. Pemate nuHelHOEe ypaBHEHHE B
obmiem Buae. MHTeprpeTnpoBaTh ypaBHEHHE
KaKk MaTeMaTHYeCKyl0 MOJeNlb  pealbHOMI
cutyaiud. OnuChIBaTh  CXE€MYy  pELICHHUs
TEKCTOBOM  3ajladyd, NpPUMEHATh e€ i
pereHus 3a1a4
I'nasa 2. llenable BbIpa:KeHUst 52
4 | ToXOeCTBEHHO PaBHbBIC BBIPAYKECHHUS. 2 Dopmyauposamy:
ToxnectBa onpeoeneHus: TOKJIECTBEHHO paBHBIX
BBIPAKECHH, TOXKIECTBA, CTEIEHU c
5 | CreneHb ¢ HATYpalbHBIM [TOKa3aTEIEM 3 HATYDATBHBIM  [OKA3aTENEM,  OTHOWICHA,
6 | CBolicTBa CTENEHHU C HATYPAILHBIM 3 | CTaHAapTHOTO Brza OZHOYJICHA,
HOKa3aTeneM KoaduimeHTa OJIHOYJICHA, CTETeHU
OJTHOYJICHA, MHOT'OYJICHA, CTETICHH
7 | OnHOUIEHBI 2 MHOT'OYJIEHA;
ceolicmea: CTETIeHU C HATYpaJIbHBIM
§ | MuorosneHs 1 1oKa3aTesieM, 3Haka CTENeHH;
9 | CnoxxeHue 1 BHIYUTAHHE MHOTOWICHOB 3 npasuia. Jl0Ka3aTe/IbCTBA TOKJIECTB,
YMHOXKEHUS ~ OJHOWIEHa Ha  MHOTOYIEH,
Konrponsnas pabota Ne 2 1 | yMHOKEHHUS] MHOTOUJIEHOB.
Loxazvieamo CBOWCTBa CTETIEHU c
10 | YMHOXeHME OIHOWIEHA HA MHOTOWIEH 4
HATYpaJbHBIM TIIOKa3aTelieM. 3amuchiBaTh W
11 | YMHOXEeHHE MHOTO4JIEHAa HA MHOTOWJIEH 4 | MOKa3bIBaTh (OPMYIIBL: MPON3BE/CHNS CyMMbI
M Ppa3HOCTH [JIBYX BBIPAKEHHH, pPa3HOCTH
12 | Pa3noxxeHne MHOIOWIEHOB Ha 3

MHOXUTEIU. BeIHECEHHE 001IEero
MHOUTEIS 32 CKOOKH

KBaJIpaToOB JIBYX BBIpa)KCHHM, KBaApaTa CyMMbI
M KBajapaTa pa3HOCTH JBYX BBIpOXKEHUH,
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13 | Pa3znoxxeHne MHOrOWIEHOB Ha 3 |cymmBl KyOOB M pa3HOCTH KyOOB IBYX
MHOKUTENU. MeTo ] TpyNmupoOBKU BBIPAKCHHIA.

Buruucnames 3HAaYEHUe BBIpA)KEHUI

Kontponphas pabora Ne 3 1 MEPEMEHHBIMH. [TpumensTh CBOICTBa

14 | TIpou3BesieHte PA3HOCTH H CyMMBI IBYX 3 | crenmenn s npeoOpa3’OBaHUs BBIPAKCHMH.

BBIPAKEHHiT BLIMOAHATE  yMHOXKEHHE  OJHOUYICHOB U

BO3BEJICHUE OJHOWICHA B CTeNeHb. [[puBoanTh

15 | Pa3HOCTh KBagpaTOB ABYX BBIPAKECHUMN 2 OJIHOWIEH K CTaHJIapTHOMY BHUAY. 3alUChIBaTh
MHOTOYJIEH B CTaHJAPTHOM BHJE, ONPENEIATH

16 | Keanpar CYMMBI 1 KBa/paT pasHOCTH 4 cTerneHb ~ MHorouieHa.  IIpeoGpa3oBeiBaTh

JIBYX BRIp@KCHHIH NPOM3BEACHUE OJHOWICHA W MHOTOWICHA;

17 | TlpeoGpa3oBanne MHOTOWICHA B KBajgpar | 3 | CYMMbL  DasHOCTH, — MPOUSBEACHWA  ABYX

CYMMBI HIIM PA3HOCTH JIBYX BBIPaKEHHUIl MHOTOWIEHOB B  MHOTOWIEH. BBINOIHAT
pas3loXeHHe MHOTOYJICHa Ha MHOXHUTENU
Kounrposnbnas pabora Ne 4 1 | cnocoGoM BbIHECEHHS OOLIETO MHOMKHUTENS 3a
18 | Cymma 1 pastocTs ky6oB 1BYX 5 CKOOKH, cnoco6o.1§4 IpYNIUPOBKH, IO
. dopMynaM COKpam€HHOTO YMHOKEHHUS H C
BHIpKCHIH NpUMEHEHUEM HECKOJIbKUX CIIOCO0OB.
19 | IlpumeHeHNe pa3TUYHBIX CITIOCOOOB 4 | Ucnonb3oBaTh yka3zaHHBIE NpeoOpa3oBaHUs B
pazoKeHus MHOTOUJIEHa Ha MHOXKUTENN ponecce peleHus 5 YpaBHEHHIA,
JI0Ka3aTenbCcTBa YTBEP)KICHHHA, PpEIICHUS
HOBTOpeHI/Ie U cucreMartu3anuvda 2 TEKCTOBBIX 3a7a4
yueOHOro MaTepuana
Kontponbnas padota Ne 5 1
I'naga 3. ®yHkunu 12

20 | Csazu Mexny BennuuHaMH. OyHKIUA 2 | Ilpusooums TpuUMEpHl 3aBUCUMOCTEH MEXIy
BeIMYMHaMU. Pasznuyath cpeau 3aBUCHMOCTEN

21 | CnocoOsl safanns QyHKuum 2 (GyHKIMOHATbHbIE 3aBUCUMOCTH.

22 | Ipadux PpyHKIHM ) Onucvlieamv ~ nousAmus: 3aBUCUMOM U
HE3aBUCHUMOM MEPEMEHHBIX, byHKIHIH,
aprymeHTa  (YHKIOHH; CIOCOOBI  3aJIaHMs

23 | Jluneitnas pyHkuus, e€ rpaduk u 4 byakun.  OOpMyIHpPOBATH  ONPEICICHHS:

CBOICTBA obmactu ompeneneHus (QyHKIUH, OOJACTH
3HaueHWd (QyHKIMH, Tpaduka  QyHKIMH,

[ToBTOpEHME M cucTeMaTU3anuUs 1 JIMHEHHOM yHKIHH, pAMOii

y4ebHOro Matepuana IIPONOPLMOHAIBHOCTH.

KontpobHas paGota Ne 6 1 Buiuucnams 3Hauenne GyHKIUH MO 3aaHHOMY

3HaueHHIo aprymeHTta. CocTaBlATh TaOJUIIBI
3HaueHnd  ¢yHKnuu.  Ctpouth  rpadux
¢bynkumy, 3amanHoi tabmuuno. Ilo rpaduky
GYHKIMH, SIBISIIOIICHCS MOJENBIO pPEealbHOTO
pouecca, ONpeAessaTh XapaKTEPUCTUKHA ATOTO
npouecca. Crtpouth rpaduk  JUHEHHON
GYHKIMA W TPSIMON MPOMOPIIMOHATBEHOCTH.
OnuceiBaTh CBOICTBA 3TUX (PYHKUIUH
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I'naga 4. Cuctembl JUHEHHBIX YPABHEHHUH € 19
ABYMSI IIepeMeHHbIMHU
24 | YpaBHEHUS C IByMsl IEPEMEHHBIMU 2 | Ilpusooums npumepvi: YpaBHEHUs C JByMs
_ NIEPEMEHHBIMH; JIMHEWHOTO ypaBHEHHUS C
25 | Jlunelinoe ypaBHEHHE C IBYMA 3 JIBYMsl  INIEPEMEHHBIMH;  CHUCTEMBI  JIBYX
NEPEMEHHBIMHU U €T0 rpaduK JIMHEHHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU;
26 | CucteMbl ypaBHeHHii ¢ IBYMS 3 | pealbHBIX  MPOLECCOB, Ui KOTOPBIX
nepeMeHHbIMU. ['paduueckuii MeTon ypapHeHue ¢ ABYMdA  IICPEMCHHBIMH - IJIH
PEIEHNs CHCTEMBI JIBYX JTHHEHHBIX CHUCTEMAa ypaBHEHHUH C JByMs I[E€PEMEHHBIMU
ypaBHEHHUit ¢ BYMS TTEpEMEHHBIMH SBIIIOTCSI MATEMAaTUYECKUMU MOJEIISIMH.
Onpenensats, SABISIETCS JIM  Hapa  4uCel
27 | Pemenue cucreM JIMHENHBIX YpaBHEHUN 2 | pelieHWEM JaHHOTO YpaBHEHHS C JBYMs
METOJIOM IOACTaHOBKHU IIEPEMEHHBIMM.
N N Dopmynuposamo:
28 | Pemenue cucreM JIMHEWHBIX ypaBHEHHUM 3 onpedenenus; PENICHUsS YPABHEHHS C JBYMS
METONIOM CITOMCHMA MIEPEMEHHBIMH; YTO 3HAYUT PEIIUTh YPaBHEHUE
29 | Peurenue 3a/1a4 ¢ HOMOILBIO CHCTEM 4 | € ABYM3 HCPEMCHHBIMM, FpaquKa YPaBHEHHUA C
JIMHEHHBIX ypaBHEHHUIT JIBYMsI TIEPEMEHHBIMH; JTUHEWHOTO YpaBHEHMS
C JByMs IIEPEMEHHBIMM; PELIEHUS CHUCTEMBI
[loBTOpEeHMe u cucTemaTu3anus 1 | ypaBHeHnii ¢ AByMS epeMEHHBIMU;
Y‘ICGHOFO MaTtepuaia ceolicmea ypaBHeHI/Iﬁ C IBYM: IICPEMCHHBIMH.
KonposbHas pabota Ne 7 1 Onucvleams: CBOWCTBa Tpaduka ITUHEHHOTO

YpaBHEHUs B 3aBUCUMOCTU OT 3HA4YEHHUN
K03 (HULIUEHTOB, rpaduueckuit METOJ
pELIEHNs] CUCTEMBI JIBYX YPaBHEHHH C JIByMs
IIEPEMEHHBIMHU, METOJ NOACTAHOBKH M METO[
CIOXEHMSI JUIsl PpEUIEHHMs CUCTEMBI ABYX
JIMHEWHBIX YPaBHEHUH C JBYMSI IEPEMEHHBIMH.
Cmpoums TpaduK JTUHEWHOTO YpaBHEHHS C
JIBYMsI IIEpEMEHHBIMU. Pemate cucTteMsl IBYX
JIMHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMHU.

Pewams TexcTOBBIE 3aaud, B KOTOPBIX
CHCTEMA JABYX JIMHEWHBIX YPAaBHCHUH C JABYMs
MIEPEMEHHBIMU  SIBIISIETCS ~ MAaTEMaTUYECKOU
MOJEJIBIO peanbHOro mpouecca, u
WHTEPOPETUPOBATh  pe3yiabTaT  pEUIeHUs
CUCTEMBI

IloBTOpEeHue U cucTeMaTH3anus y4eOHOro 7

MaTepuaJia
VYpaxHeHus A1 IOBTOPEHUS Kypca 7 Kiiacca 6
HroroBast kKoHTpoIbHAs paboTa 1




IIpumepHoe TeMaTHUYecKoOe IJIAHMPOBaHMe. Auredpa. 8 kiaace

Homep
naparpada

CopepkaHue yyeb6Horo

XapakTepucruka
OCHOBHbIX BUA0B

AEeATEeNIbHOCTU YYEHUKaA

marepuana
(Ha ypoBHe yuyebHbIx
pencrsumn)
Maea 1 a4
PauuoHanbHble BblpaXKeHUs
1 PaunoHanbHble apobun 2 | Pacno3Hasame uenble
N o auMOHaNbHbIe
2 OCHOBHOE CBOMCTBO paLMOHanbHOM Apobu 3 | Pad
BblparkeHus, ApobHble
3 CnoxeHue v BbluMTaHME paLMOHanbHbIX Apobeit ¢ 3 | paumoHanbHble
OANHAKOBbIMU 3HaMeEHaTENAMMU BbIpaXeHus,
4 | ChoxeHue 1 BblYMTaHWE PAaLMOHa/bHBIX Apobeit ¢ pasHbimu | 6 | MPVBOAUTE MPUMEDDI
3HaMeHaTeNAMM TAKMX BbIPAXKEHWUMN.
dopmynuposame:
o
KoHTponbHaspaboTta Ne 1 1 onpedeneHus:
5 YMHOeHWE N AeneHne paumoHasbHbix apobei. 4 | paunoHanbHoro
Bo3seaeHue paunoHanbHoOM Apobu B cTeneHb BblpaxkeHus,
- OONYCTUMBbIX 3HAYEHWI
6 ToxaecTBeHHblenpeobpa3oBaHUAPALMOHANbHbLIXBbIPAXKeHU | 7 o
nepemeHHoOm,
KoHTponbHaspaboTta Ne 2 1 | ToKaecTBeHHO paBHbIX
7 PaBHOCUIbHbIE YPaBHEHMA. 3 | Bblpaxkenun,
PauMoHanbHble ypaBHEHUA TOMAECTBA,
PaBHOCUNbHbIX
8 CTeneHb € uenbiM OTPULATENbHBIM NMOKa3aTenem 4 | ypasHeHU,
9 | CBoiicTBa CTENEHM C Lie/IbiM NOKasaTeNnem 5 | PaunoHanbHoro
0 y YPaBHEHMUA, CTENEHMU C
1 .. 4
®yHKUMA y =— 1 eé rpaduk HyNEeBbIM
X nokasartenem, cTeneHu
KoHTponbHasapaboTa Ne 3 1 | cuenbim
oTpuuaTeNbHbIM
nokasartenem,

CTaHAAPTHOro BNAa
yuncna, obpaTHo
NPONOPLMNOHANbHOCTY;
ceolicmea: 0CHOBHOe
CBOICTBO
pauMoHanbHoOMn Apobu,
CBOICTBA CTEMEHU C
LeNbiM NoKasaTenem,

ypaBHeHWUM, GYHKLUK
k.
y=—,
n
npasuna: CNOXKeHUs,
BblYUTAHMUA,
YMHOMEHUs, AeNeHns




Homep
naparpada

CopeprkaHue yuebHOro
maTtepuana

Xapakrepuctuka
OCHOBHbIX BUA,0B
DeATeNbHOCTU YYEHUKA
(Ha ypoBHe yuyebHbIX
pencrsumn)

Apobei, Bo3BeaeHUs
Apobu B cTeneHb;
yC/ioBME pPaBEHCTBA
Apobu Hynto.
Zokazbieame
CBOWCTBA CTEMNEHMU C
LeNbiM NoKasaTtenem.
Onuceisame
rpaduryeckmin meTtos
peLleHns ypaBHEHN
C OAHOW NepemeHHOoN.
lpumeHAMb OCHOBHOE
CBOWCTBO
pauMoHanbHon apobu
ONA COKpaLLeHUA
n npeobpasoBaHuA
Apoben. MNpmusoautb
Apobu K HoBomy
(obwemy)
3HameHaTento.
Haxoantb cymmy,
pPa3HOCTb,
npousBeaeHune u
YyacTHoe apobeii.
BbinonHATL
TOXOECTBEHHbIE
npeobpa3oBaHus
PaLMOHANbHbIX
BblpaXKEHUN.
Pewame ypaBHeHUA
C NnepemeHHo B
3HameHaTene gpobwu.
lMpumeHAMb CBONCTBA
CTEMEHMU C LeNbim
noKasartenem gna
npeobpasoBaHus
BbIpaXKEHUN.
3anucsleamb Yncna
B CTaHAApPTHOM BMAE.
BoeinonHame
NOCTPOEHME U YTEHNE
rpadunKka GyHKLUM

k

y=—
n




Homep
naparpada

CopgepxaHue yyebHoro

Xapakrepuctuka
OCHOBHbIX BU,0B
AEeATEeNbHOCTU YYEeHUKa

martepuana
(Ha ypoBHe yuebHbIx
pencrsumn)
aea 2
KBaapaTHble KOpHU. 25
[encTButenbHble yncna
11 PyHKUMA y =x’neé rpadumk 3 | Onuceisames: NOHATUE
o o MHOXeCTBa, 3/leMeHTa
12 KBagpaTHble KOPHU. ApudmMeTUYECKUIA KBaZPaTHbI KOPEHb 3
MHOXecCTBa, cnocobbl
13 MHoXecTBOM ero anemeHTbl 2 | 33a13HWUA MHOECTB;
14 | NoamHoxecTBo. OnepauMmHaL MHOMXKECTBaMM 2 | MHOXKeCTBO
HaTypasibHbIX Ynucen,
15 YucnoBbleMHOXKeCTBa 2 | MHOXECTBO LenbiX
16 CBoMcTBaapnPMETMUYECKOTO KBaApaTHOIO KOPHA 4 | Yncen, MHOXKecTBo
- pauMOoHanbHbIX Yncen
17 ToxaecTBeHHble Npeobpa3oBaHMA BblpaXKeHWU, 5 ’
MHOecTBO
coaepKaLumx o
AcpHall OeNCTBUTENbHbIX
KBagpaTHble KOpHU
4YuCen n CBA3U MexKay
3TMMM YUCNOBbLIMU
18 dyHKUMA y:\/;M e& rpaduK 3 | MHOMecTBaMu; CBA3b
mexay
KoHTponbHaspabota Ne 4 1 | GeckoHeYHbIMMU

AEeCATUYHbIMMU
Apobsamu n
pauMOHaNbHbIMK,
MppPaLMOHaNbHbIMU
yncnamm.
PacnosHasameo
pauMoHanbHbie U
MppaumnoHanbHble
yuncna. NMpusoantb
npumepbl
PaLMOHa/bHbIX Yncen
N UppPaLMOHanbHbIX
yucen.

3anucsieames ¢
nomoubio popmyn
CBOWCTBA AENCTBUM C
[eNCcTBUTENbHbIMMN
yncnamm.
dopmynuposame:
onpedeneHus:
KBaApaTHOro KOpPHSA 13
yuncna,
apudmeTnyeckoro




Homep
naparpada

CopeprkaHue yuebHOro
maTtepuana

Xapakrepuctuka
OCHOBHbIX BU,0B

DeATeNbHOCTU YYEHUKA
(Ha ypoBHe yuyebHbIX

pencrsumn)

KBaZApaTHOro KOpHA n3
4yncna, paBHbIX
MHOXKECTB,
NOAMHOECTBa,
nepeceyeHuA
MHOeCTB,
obbeanHeHuA
MHOeCTB;

ceolicmea: GyHKLUN y

’

apudmeTmyeckoro
KBaApaTHOro KOpHS,

OYHKUMKM Y = \/;
Loka3zbisame
CBOICTBA
apudmeTnyeckoro
KBa4pPaTHOrO KOPHA.
Cmpoumeo rpadukm
OYHKUMNI y = X

y=vx.

MpumeHATb NOHATME
apudmeTnyeckoro
KBa4paTHOIoO KOPHA
ONA BblUNCNEHUA
3HaYeHU
BblpaXKEHUN.
Ynpowame
BblparkeHuA. Pewatb
YPaBHeHMUA.
CpaBHKMBATb 3HAYEHUA
Bblpa*KEHUN.
BbInonHATL
npeobpasoBaHune
BbIPAYKEHWM C
NPUMEHEHNEM
BblHECEHMA
MHOXUTENA U3-NOA,
3HaKa KOpHHA,
BHECEHWEe MHOXUTEeNs
noJ, 3HaK KOPHA.
BbinonHATL
ocBoboxaeHue ot
MPPaLMOHANBHOCTU B




Homep
naparpada

CopeprkaHue yuebHOro

Xapakrepuctuka
OCHOBHbIX BU,0B

AeATe/IbHOCTU YYEHUKA

martepuana
(Ha ypoBHe yuebHbIx
pencrsumn)
3HameHaTene gpobwu,
aHaNM3 COOTHOLLEHUM
MeXay YNCNOBbIMMU
MHOeCTBamMMm U Ux
aflemeHTamMu
aea 3 26
KBappaTHble ypaBHeHUA
19 KBagpaTtHble ypaBHeHUA. PelwleHne HenoHbIX KBagpaTHbIX 3 | PacnosHasame u
YypaBHEHWUM npMBOAUTL NPUMEpDI
o KBagpaTHbIX
20 dopmyna KopHel KBaApaTHOro ypaBHeHUA 4 AP .
YPaBHEHWUM PasNYHbIX
21 Teopema Bueta 3 BUAOB (nong|X'
KoHTponbHaapaboTta Ne 5 1 | HENOJHbIX,
» npuBeAEHHbIX),
22 KBagpaTHbINTpéxuneH 3 KBaApPaTHBIX
23 PelweHne ypaBHEHMI, KOTOPbIE CBOAATCA K KBagpaTHbIM 5 | TPEXYNEHOB.
ypaBHEHMAM Onucbisams B 0bLLEM
BUAE pelleHune
24 PaunoHanbHble ypaBHEHUA KaK MaTeMaTUYeCKue Mmoaenmu 6
. HEeno/HbIX
peanbHbIX CUTyaLmi
KBaZpaTHbIX
KoHTponbHaspaboTa Ne 6 1 | ypaBHeHWUiA.
dopmynuposame:
onpedeneHus:

ypaBHeEHUA NepBoM
CTeneHun, KBagpaTHOro
ypaBHeHus;
KBagpaTHOro
TpéxuneHa,
ONCKPUMMHAHTA
KBaZpaTHOro
ypaBHeHuA

M KBagpaTHOro
TpéxyneHa, KopHA
KBaZpaTHOro
TPEXYNeHa;
6uKBagpaTHOro
YpPaBHEHMUA;
ceolicmea
KBaApaTHOro
TPEXYNeHa;
meopemy BueTta n
obpaTHyto en
Teopemy.




Homep
naparpada

CopeprkaHue yuebHOro
maTtepuana

Xapakrepuctuka
OCHOBHbIX BU,0B

AeATe/IbHOCTU YYEHUKA

(Ha ypoBHe yuyebHbIX
pencrsumn)

3anucslieame n
[0Ka3bIBaTb dopmyny
KOPHEeWM KBagpaTHOro
YPaBHEHMUA.
UccnepoBaTb
KONMYECTBO KOpPHeW
KBagpaTHOro
YPaBHEHUA B
3aBMCMMOCTM OT 3HaKa
€ro AUCKPMMMHAHTA.
Zokaszbieame
meopemeoi: Bueta
(npamyto 1 obpaTHyto),
0 Pa3/IoKEHUN
KBaZpaTHOro
TPEXYNeHa Ha
MHOXUTENN, O
CBOWCTBE KBagpaTHOro
TpéxuneHa

C OTpMUATEIbHBIM
ONCKPUMMHAHTOM.
Onuceieams Ha
npumepax MmeToa,
3aMeHbl NepeMeHHOoM
ONA peweHns
YPaBHEHWUIA.
Haxo0umb KopHM
KBaZpaTHbIX
YPaBHEHWUI Pa3NNYHbIX
BnA0B. NpnumeHATb
Teopemy Bueta n
obpaTHyto en
Teopemy. BbINONHATL
pa3noXeHue
KBaZpaTHOro
TpéxyneHa Ha
MHOXunTenu. Haxogutb
KOPHW ypaBHEHUN,
KOTOpble CBOAATCA K
KBaZPATHbIM.
CocrasnAatb
KBaZpaTHble
YpaBHEHUA U
YpPaBHEHMUSA,




p Xapakrepuctuka
a € OCHOBHbIX BU/,0B
v 5 CopgepxaHue yyebHoro
S AEATeNbHOCTU YYEHUKA
2 § Marephana (Ha ypoBHe yuebHbIx
[ =
pencrsumn)
cBoaALWMecs K
KBagpaTHbIM,
AaBnsaloLWmeca
MaTeMaTUYECKMMMU
MOZENAMMU peasibHbIX
cUTyaumi
MosTOopeHue
M cucTemaTmsauma 10
yuyebHOro marepuana
YnpaxKHeHuA ans NoBTOpPeHMA Kypca 8 Knacca 9
1

KoHTponbHaspaboTta Ne 7




IIpumepHOe TeMaTHUYECKOE MIAHMPOBaHUe. AJiredopa. 9 kiace

Homep
naparpada

CopeprKaHue yyebHoOro

XapaKTepucTuKa OCHOBHbIX BUAOB AeATe/IbHOCTU

YYeHMUKa
matepmana o o
(Ha ypoBHe y4yebHbIX feAcTBUiA)
Masa 1 20
HepaBeHcTBa
1 YncnoBbleHepaBeHCTBA 3 PacnosHasame v npuBOAUTL NPUMEPBI
o YUCNIOBbIX HEPABEHCTB, HEPABEHCTB C

2 OcHoBHble cBOWUCTBA 2 P J P

nepemeHHbIMU, TMHENHbIX HEPABEHCTB C
UYMCNOBbLIXHEPABEHCTB . . -

OZHOWM NepemMeHHOM, ABONHbIX HEPABEHCTB.

3 CnoxeHune n yMHOXKeHue 3 dopmynuposams:

HYMC/1I0BbIX HEPABEHCTB. onpedesieHUA: CPAaBHEHMA ABYX YnUCen,
OueHunBaHWe 3HaYeHus peleHns HepaBeHCTBA C OAHOMN NepPeMeHHOMN,
Bblpa*KeHUA PaBHOCUNbHbIX HEPABEHCTB, peLleHnAa CUCTEMDI

4 HepaseHcTsac 1 HepaBEHCTB C O4HOM NnepemMeHHON, obnactm

oaHoNepeMeHHOi onpeaeneHuns BbipaxKeHus;
ceolicmea YNCNOBbIX HEPABEHCTB, C/IOXKEHNA U

5 | Pewenne HepaBeHCTB ¢ 5 | YMHOEHMA YNCNOBbIX HEPABEHCTB
OAHOM NEPEMEHHOM. J10Ka36180Mb: CBOICTBA YMNCNOBbIX HEPABEHCTB,
HucnoBbie NPOMEkyTKM TEOPEMbI O CIOKEHWUMN Y YMHOXKEHNUM YNCNOBbBIX

6 CncteMbl IMHENHbIX 5 HEPaBEHCTB.

HepaBeHCTB C OAHOVI Pewamb nuHenHble HEpPaBEHCTBA. 3anucbiBaTb

nepemeHHoM pelleHnA HEPABEHCTB N UX CUCTEM B BUAE
YMCNOBbIX MPOMEXKYTKOB, 06beANHEHUA

KoHTposibHaa pabota Ne 1 1 ’ !
nepeceyeHma YNCIOBbIX MPOMEKYTKOB. PellaTb
CUCTEMY HEPABEHCTB C OAHOM NepemMeHHON.
OueHnBaTb 3HaYeHMe BblpaXKeHUA.
N306paxkaTb Ha KOOPANHATHON NPAMOM
3a4aHHble HepaBeHCTBaMM YNCNOBbIe
NPOMEKYTKM

aea 2 38
KBagpaTtnuHasa pyHKUmA
7 lNoBTOpeHue n pacwmpeHune 3 Onuceisame NoHATUE GYHKLMW KaK NpaBuaa,
ceefeHnin 0 GyHKLMK YCTaHaB/NMBAIOLLETO CBA3b MEXKAY 3N1eMEeHTaMMU
o BYX MHOXECTB.
8 CeolictBa QYHKLUM 3 ABY
dopmynuposame:

9 Kak noctpownTsb rpaduk 3 onpedesneHus: HyNA GYHKUUU; MPOMENKYTKOB
dyHKUMK y = kf(x), ecnn 3HAaKONOCTOAHCTBA QYHKLUNU; YHKUMN,
M3BECTEH rpaduK GyHKLMU Bo3pacTatoLel (Y6blBatoLLeit) Ha MHOXKECTBE;
y =f(x) KBagpaTU4HON GYHKLMKN; KBAgPaATHOIO

10 | Kak noctpouTb rpadmkm 4 | HEPaABEHCTBa,
dYHKLMIT Y = f(x) + b ceolicmea KBagpaTuiHOM GyHKUMK;

Wy = f(x + a), ecnn ussecteH npasusna NoCTPoeHus rpadmkos GyHKLUMI C
rpaduK byHKLMK ¥ = f{x) nomoLbto NnpeobpasosaHuii BUAA f(x) = f(x)+a;
- £x) > fix + a); fix) > Kf(x).
11 KBaapatnuHaa ¢yHKUUA, eé 6




Homep
naparpada

CopgepkaHue yyebHoro
matepuana

XapaKTepucTUKa OCHOBHbIX BUA,0B AEATENbHOCTU

yueHMUKa
(Ha ypoBHe yuyebHbIX felcTBUiA)

rpadumKk n cBOMCTBA

Cmpoums rpaduKkm GYHKLMIA C NOMOLLBHO
npeobpasosaHnii Buaa f(x) = f(x)+ a;

KoHTponbHasapaboTa Ne 2 1 %) > fx + a); fix) > k).
12 | PeweHne KBaApaTHbIX 6 | Cmpoums rpadvk kBagpaTUuHOM GYHKLMK. Mo
HEPaBEHCTB rpaduKy KBagpaTuyHoi GyHKLUM ONKUCLIBATb
13 | Cuctembl ypaBHEHWI ¢ ABYMA 6 | eécsoicTsa.
NepemeHHbIMM Onucsieams cxeMaTUUYHOE PacrnoNoXeHune
napabosibl OTHOCUTENBHO OCK abcumce B
14 | PeweHne sagau fomotibIo 5 | 3aBucMOCTM OT 3HaKa cTapLuero
CMCTEM YPaBHEHWMN BTOPOU Ko3bdULMEHTA U AUCKPUMUHAHTA
crenenu COOTBETCTBYHOLLETO KBAAPATHOMO TPEXUNEHa.
KOHTpOﬂbHaHpaGOTa No 3 1 Pewamsb KBagpaTHble HEPABEHCTBA, UCMO/1b3yA
CXeMy pacrnonoxeHus napabonbl
OTHOCWTENbHO ocK abeuumcc.
Onucsisams rpaduyecknii meTos, pelleHma
CMCTEeMbI ABYX yPaBHEHUIA C ABYMA
nepeMeHHbIMU, MeTOZ, NOACTaHOBKM M METOZ,
CNOXEHMA ANA pelleHna CUCTEMbI ABYX
ypaBHEHWI C ABYMA NepeMeHHbIMU, O4HO U3
KOTOPbIX HE ABNAETCA MMHENHbIM.
Pewams TeKCTOBble 3334k, B KOTOPbIX
cMcTeMa ABYX YPaBHEHWI C ABYMSA
nepeMeHHbIMM ABAAETCA MaTeMaTUYeCKo
MoJenblo peanbHOro npouecca,
1 MHTepnpeTMPOBaTh pe3ynbTaT peLleHns
cMcTeMbl
Maea 3
dnemeHTbl NpUMepHOI 20
MaTemMaThKK
15 MaTtemaTtuyeckoe 3 lMpusodumes npumepel:
MoZenupoBaHue MaTeMaTUYeCcKUX Moaenei peanbHbIx
16 | MpoueHTHblepacu&Ty] 3 | CUTYauwit; NpuKnadHbix 3aa4; NPUBAMKEHHBIX
BEe/IMYMH; UCMNONb30BaHUA KOMBMHATOPHbIX
17 | NpubAMKEHHbIE BbIYMUCIEHNA 2 | npaBWA CyMMbI U NPOU3BEAEHUSA; CYYAMHbIX
18 | OcHOBHbIE NpaBMAa 3 | COBbITHIA, BKAIOYARA AOCTOBEPHbIE U
KOMBMHATOPHKY HEBO3MOMKHble COBbITUA; OMbITOB C
PaBHOBEPOATHLIMU UCXOAAMM; NPeAcTaBAeHuUA
19 LlaCTOIa ¥ BEPOATHOCTD 2| CTaTMCTMUYECKMX AaHHBIX B BUAe TabauL,
cny4aitHoro cobbiTna AMarpamm, rpadmKoB; UCMONb30BaHMA
20 Knaccunyeckoe 3 BEPOATHOCTHbIX CBOWCTB OKpYXatoWwmnx
onpepesieHNeBepoOATHOCTU ABNEHWUNA.
dopmynuposame:
21 HauasnbHbie cBegeHUsA 3




Homep
naparpada

CopgepkaHue yyebHoro
matepuana

XapaKTepucTUKa OCHOBHbIX BUA,0B AEATENbHOCTU

yueHMUKa
(Ha ypoBHe yuyebHbIX felcTBUiA)

O CTAaTUCTUKE

KoHTposbHas pabota Ne 4

onpeodeneHus: abcoNtoTHOM NOrpeLIHOCTH,
OTHOCUTE/NIbHOW MOrPeLHOCTH, OCTOBEPHOIO
cobbITMA, HEBO3MOXKHOTO CObbITUS;
KNacCUYecKoe onpeaeneHne BEpoATHOCTY;
npasuaa: KOMbUHATOpPHOE NPABMAO CYMMbI,
KOMBUHATOPHOE NPaBuU/IO NPOU3BEAEHMA.
Onucelisame 3Tanbl peLeHna NPUKIALGHOM
3ajaumn.

MoACHATb M 3anucbiBaTb GOPMYY CNOMKHbBIX
npoueHToB. MpoBoAUTbL NPOLLEHTHbIE PACYETHI C
NCMONb30BaHMEM CNIOXKHbIX MPOLLEHTOB.
Haxodume To4HOCTb NpUbAMXKEHNA No Tabanue
NPUBAUKEHHBIX 3HAYEHNN BENNYMHDI.
Mcnonb3oBaTb passivyHblie popmbl 3anmcK
NPUBANKEHHOTO 3HAYEHUA BEJINYMHDI.
OueHunBaTb NPUBAMKEHHOE 3HaYeHMe
BE/IMYUHDI.

pos8odumes onbITbl CO CAY4aANHBIMU UCXOZ4AMM.
MoACHATb M 3anucbiBaTb GOPMYNY HAXOXKAEHUSA
4acToTbl CAy4aHoro cobbiTmA. OnucbiBaTb
CTaTUCTMYECKYHO OLEHKY BEPOATHOCTU
cny4YanHoro cobbiTna. HaxoanTb BEPOATHOCTb
cny4YamHoro cobbITMA B OMbITax €
PaBHOBEPOATHBIMU UCXOLAMM.

Onucbisame 3Tanbl CTaTUCTUYECKOTO
nccneposaHua. ObopmnaTtb MHGopmaumio B
Buae Tabavu n guarpamm. M3snekatb
nHbopmaumto n3 Tabauy n guarpamm.
HaxoguTb 1 NnpuBOAUTL NPUMEpDI
NCMNONb30BaHMA CTAaTUCTUYECKUX XapPaKTEPUCTUK
COBOKYMHOCTM [laHHbIX: CpefiHee 3HAUYEHME,
MOJa, pasmax, meamaHa BblI6opKu

aea 4
Yucnosble
nocnegoBaTeNbHOCTU

17

22

Yncnosble
nocnegoBaTesIbHOCTH

23

ApndmeTtnyeckan nporpeccmn

24

CymMma n nepBbIX YN1EHOB
apudmeTmyeckon
nporpeccuu

25

[eomeTpuryeckan nporpeccua

lMpusodumes npumepebl: NOCNeAO0BATENBHOCTEN;
YMCNOBbIX NOCNEA0BATE/NIbHOCTEN, B YaCTHOCTH
apudMeTHYECKOM U FeOMETPUYECKOM
NPOrpeccuin; UCNob30BaHUA
nocnenoBaTe/IbHOCTEN B PeasibHOM KU3HMU;
3a/a4, B KOTOPbIX PAaCCMaTPUBAIOTCA CYMMbI C
6eCKOHEYHbIM YUCNOM C/TaraemblXx.
Onucbisame: NOHATUE NOCEA0BATENBHOCTY,




CopgepkaHue yyebHoro
matepuana

Homep
naparpada

XapaKTepucTUKa OCHOBHbIX BUA,0B AEATENbHOCTU

yueHMUKa
(Ha ypoBHe yuyebHbIX felcTBUiA)

N
)]

Cymma n nepBbIX Y1eHOB
reoMeTpUYecKom Nporpeccun

27 Cymma 6ecKoHeYHoM
reomeTpuYecKom
nporpeccun, y Kotopon | q |
<1

KoHTponbHaspaboTta Ne 5

Yy/ieHa NociefoBaTeIbHOCTH, cnocobbl 3a4aHKA
nocnenoBaTeNbHOCTMH.

Bbi4ucnames yneHol NnocnenoBaTeNIbHOCTY,
3agaHHON GopPMYyNoi N-ro YieHa Unu
PEKYPPEHTHO.

bopmynuposame:

onpedesneHus: apuPpMeTUYecKomn NPorpeccunu,
reomeTpuYecKon nporpeccuu;

ceolicmea YNeHOB reOMeTPUYECKOM U
apudmMeTUYECKOM Nporpeccui.

3adasameb apudmMeTUYECKYIO U
reoMeTPUYECKYHO NPOrpeccum PeKyppPeHTHO.

3anucsbieame v noacHAMs dopmynbl 0bwero
yseHa apMPMeTMUYECKOM N FEOMETPUYECKOM
nporpeccui.

3anucbisame 1 00Ka3bisames: GopPMy bl CYMMbl
n nepBbiX Y1eHOB apnPMmeTU4EeCKon 1
reomeTpuyeckom nporpeccuin; bopmynbl,
BblparkatoLme CBOMCTBA YNEHOB
apuPMeTUUYECKON U TeOMEeTPUYECKON
nporpeccuit.

Borvucnames cymmy 6eCcKOHeYHOM
reomeTpUYecKon nporpeccum, y Kotopoii | q |
< 1. NpeacTtaBnATb 6€CKOHEYHbIE
nepuoanyeckme apobu B BUAE 06bIKHOBEHHbIX

MoBTOopeHue
M cucTemaTusaums
yyebHoro matepmana

10

YnparKHeHus ana NnoBTOPEHUs Kypca
9 Knacca

KoHTponbHaspabota Ne 6




TemaTuveckoe MUIAHUPOBAHME N0 T€OMETPUHU

7 Kaacce
U3yyaeman Tema Konunuecteo
Yacos
Paspaen 1. HayanbHble reomeTpuyeckmne ceegeHus 10
Tema 1.1. lNMpamasa u oTpe3ok 1
Tema 1.2. Jlyd n yron 1
Tema 1.3. CpaBHeHMe OTPE3KOB U YI/108 1
Tema 1.4. U3amepeHune oTpesKos 2
Tema 1.5. U3amepeHune yrnos 2
Tema 1.6. NepneHAMKyAApHbIE NpAMblE 1
Tema 1.7. PeweHue 3aga4 no Teme «HavanbHble reomeTpudecKkme ceegeHmna» 1
Tema 1.8. KoHmponbHaa paboma no meme «HauyansHble eeomempuyecKue 1
ceedeHua»
Paspen 2. TpeyronbHUKU 17
Tema 2.1. MNepBbl NPU3HAK PaBEHCTBA TPEYTO/IbHUKOB 3
Tema 2.2. MeamnaHbl, BUCCEKTPUCHI U BbICOTbI TPEYrO/IbHMKA 4
Tema 2.3. BTOpoit 1 TpeTuit NpU3HaKM PaBEHCTBA TPEYrosIbHUKOB 4
Tema 2.4. 3aga4m Ha NOCTPOEHME 4
Tema 2.5. PeweHune 3aga4 no teme «TpeyronbHUKU» 1
Tema 2.6. KoHmponbeHasa paboma no meme «Tpey20abHUKU» 1
Paspen 3. MNapannenbHble npamble 13
Tema 3.1. MNpu3Haku napannenbHOCTU ABYX NPAMbIX 5
Tema 3.2. AKcMoma napannenbHbIX NPAMbIX 5
Tema 3.3. PeweHune 3agay no teme «lapannenbHble npambie» 2
Tema 3.4. KoHmponeHas paboma no meme «llapannensHoie Npamele» 1
Paspen 4. COOTHOWEHUA MeXAY CTOPOHaMMU U YI1aMU TPpeyrosibHUKa 18
Tema 4.1. Cymma yrnos TpeyrosbHuKa 2
Tema 4.2. COOTHOLLEHUA MeXKAY CTOPOHAMU U YIr/Tlamu 4
Tema 4.3. KoHmposnbHasa paboma no meme «Cymma yesn08 mpey20sbHUKQ. 1
CoomHoweHue mexoy CMmopoHamu U y2namu mpey201bHUKA»
Tema 4.4. NpamoyronbHble TpeyrosbHUKN 4
Tema 4.5. lNocTpoeHne TpeyroabHUKaA No TPeEM 3/IeMeHTam 4
Tema 4.6. PeweHune 3aga4 no teme « COOTHOLWEHMNA MeXK Ay CTOPOHAMMU U 2
yrnamm TpeyrosibHuKa»
Tema 4.7. KoHmponeHasa paboma no meme «[1psamoyeosibHblie mpeyaonbHUKU. 1
locmpoeHue mpey20abHUKA MO MpPem 31eMeHmMam»
Paspen 5. MNoBTopeHue 10
CpaBHeHWe, usmepeHne OTPe3KOoB U YI/oB. 1
Mpun3HaKkn paBeHCTBA TPEYyrosbHMUKOB. 3




MNMapannencHble npamble. 2
CoOoTHOLWEHUA MeXay CTOPOHAMU U YIAaMKU TpeyroabHUKa 3
KoHmposnbHoe mecmuposaHue 3a Kypc 2eomempuu 7 Kaacca 1
umoeo 68
8 kiace
U3yyaeman tema Konuuectso
Yacos
Paspen 1. YeTbipexyrosibHUKHU 14
Tema 1.1. MHOTroyroaibHUKU 2
Tema 1.2. Napannenorpamm v Tpaneuus 5
Tema 1.3. MpAMOYronbHUK, pomb, KBagpaT 4
Tema 1.4. PeweHune 3aga4 no Teme «YHeTbipexyroabHUKU» 1
Tema 1.5. KoHmponeHaa paboma no meme «Yemeoipexy201bHUKU» 1
Pasgen 2. Mnowaab 14
Tema 2.1. MNaowagb MHOToOyronbHMKa 2
Tema 2.2. Nnowaab napannenorpamma, TpeyrosibHMKa 1 Tpaneuumm 6
Tema 2.3. Teopema Mnudaropa 4
Tema 2.4. PeweHune 3agad no teme «lnowaab» 1
Tema 2.5. KoHmponeHas paboma no meme «[lnowade» 1
Pa3saen 3. Mopo6Hble TpeyronbHUKK 18
Tema 3.1. OnpeaeneHne NogobHbIX TPEYrONbHUKOB 2
Tema 3.2. NpusHakm nogobus TpeyroNbHUKOB 5
Tema 3.3.KoHmponeHas paboma no meme «[lpusHaku nodobus 1
mpey20/16HUKO8»
Tema 3.4. NpumeHeHne Nnogobua K 4OKa3aTeNbCTBY TEOPEM 4
Tema 3.5. CooTHOLWEHNA MeXKay CTOPOHAMU U Yr/1amu 3
Tema 3.6. PeweHue 3aga4 no teme «lMoaobHble TpeyroNbHUKN» 2
Tema 3.7. KoHmponbsHasa paboma no meme «1o006Hbie mpey20abHUKU» 1
Paspen 4. OKpyKHOCTb 17
Tema 4.1. KacaTenbHaa K OKPYXKHOCTH 3
Tema 4.2. LleHTpanbHble 1 BAIUCAHHbIE YT Abl 4
Tema 4.3. YeTbipe 3ameyaTenbHble TOYKM TPEYrosibHUKA 3
Tema 4.4. BnncaHHaAa 1 onMcaHHaA OKPYXKHOCTH 4
Tema 4.5. PeweHune 3aga4 no teme « OKpYyKHOCTb» 2
Tema 4.6. KoHmponbsHasa paboma no meme « OKPYHCHOCMb»
Paspen 5. MNoBTopeHue 5
YeTbipexyronbHUKK 1
Mnhowaap 1
Mopaob6HbIe TPEYronbHUKK 1
OKpYHOCTb 1
Vimoz2osoe mecmuposaHue 3a Kypc 2eomempuu 8 Knacca 1

umoeo




9 kJacc

U3yyaeman tema Konuuecrtso
Yacos
Paspen 1. Bektopbl U1 meToA KOOpAUHAT 18
Tema 1.1. [NoHATHE BEKTOpPA 2
Tema 1.2. ChoKeHne 1 Bbl4MTaHNE BEKTOPOB 2
Tema 1.3. YMHOXKeHUe BeKTopa Ha uncio. lNprmeHeHne BEKTOPOB K peLleHUnto 3
3aau
Tema 1.4. KoopanHaTtbl BeKTopa 2
Tema 1.5. MNpocTeiiwne 3agayum B KoopauHaTax 3
Tema 1.6. YpaBHEHMA OKPYKHOCTU M MPAMOIA 4
Tema 1.7. PeweHune 3aga4 no Teme « BeKTopbl U MeTO4 KOOPANHAT? 1
Tema 1.8. KoHmponeHasa paboma no meme « Bekmopeol. Memod koopouHam» 1
Paspen 2. COOTHOLWEHUA MeXAy CTOPOHAMMU U YyI1aMu TPEeYrosibHUKa. 11
CkanapHoe npousseaeHue BEKTOPOB.
Tema 2.1. CMHYC, KOCUHYC, TAHTEHC, KOTAHTEeHC yrna 2
Tema 2.2. COOTHOLLEHNA MeXKAay CTOPOHAMU U YrIaMK TPEYroJibHMKA 3
Tema 2.3. CkanapHoe NnpounsBegeHNe BEKTOPOB 4
Tema 2.4. PeweHue 3a8a4 no Teme « COOTHOLUEHUA MeXKAY CTOPOHAMU U 1
yrnamwm TpeyronbHuKa. CKanapHoe npoussegeHne BeKTOpoB»
Tema 2.5. KoHmposnsHasa paboma no meme « COOmHoWeHUs Mexoy 1
CMOPOHAMU U y21amu mpey2oabHuUKa. CKanapHoe npouszsedeHue 8EKMopos»
Paspen 3. lnnHa OKPYKHOCTU U NaOWAAb Kpyra 12
Tema 3.1. lpaBUAbHbIE MHOFOYrO/IbHUKU 4
Tema 3.2. [InnHa OKPYXKHOCTM U NAOWA4b Kpyra 5
Tema 3.3. PeweHune 3aga4 no teme «JAnMHA OKPYKHOCTM M NAOWAAL Kpyra» 2
Tema 3.4. KoHmponosHaa paboma no meme «JauHa OKPYyH#HOCMU U NaA0Wads 1
Kpyaa»
Paspen 4. iBukeHunAa 8
Tema 4.1. lNoHATME ABMKEHMA 3
Tema 4.2. NapannenbHbI NEPEHOC N NOBOPOT 3
Tema 4.3. PeweHune 3a4a4 no Teme «1BMKeHUa» 1
Tema 4.4. KoHmposnsHasa paboma no meme «/l1guxceHuUa» 1
Paspen 5. HauanbHble cBeaeHUA U3 cTepeoMeTpUn 7
Tema 5.1. MHOrorpaHHuKuM 4
Tema 5.2. Tena 1 NnoBepxXHOCTU BpaLLeHMA 3
Paspen 6. 06 akcMomax N1aHUMETpUKU 2
Pa3paen 5. MoBTOopeHume 3a Kypc 7-9 Knaccos 10
TpeyroabHUKN 2
MHOroyrosibHuKu 2




OKpy*KHOCTb 2
PeweHwne 3agaHnin O3 3
Mmozosoe mecmuposaHue 3a Kypc ceomempuu 7-9 Kaaccos 1

umoeo 68




