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Ilnanupyembie pe3yJibTaThbl 0CBOCHUS Y4eOHOI0 MpeaMeTa
JIuunocmmuvie pezyromamol

1.Bocniutanue poccHiCKON IpakJaHCKON MAEHTHYHOCTHU: NATPUOTU3Ma, YBakeHHs K OTeuecTBy, MPOLUIOE U HACTOsAIIEE MHOTOHAIIMOHAIBHOr0 Hapona Poccun; oco3nanue
CBOEH 3THUYECKOU IIPUHANIEKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KYIbTYPBl CBOETO HAapOJa, CBOErO Kpasi, OCHOB KYJBTYPHOI'O HacjeIus HapoAoB Poccuu U uenoBeuecTsa;
YCBOCHHE TYMaHUCTUYECKHX, JEMOKPATHUECKUX W TPAAWIHOHHBIX HEHHOCTEH MHOTOHAIIMOHAJIBLHOTO POCCHUICKOTO OOIIEeCcTBa; BOCIIUTAHHUE YYBCTBA OTBETCTBEHHOCTH U
noira nepen PoauHoi;
2.®opMHpOBaHNE OTBETCTBEHHOT'O OTHOUICHWS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOy4aromMXcs K CaMOPa3BUTHIO M CaMOOOPa30BaHWIO Ha OCHOBE MOTHBALUH K
00YYEeHHUIO M MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JNallbHEeWIIeld MHIUBHIYalbHOM TpaeKTOpHH oOpa3oBaHMs Ha 0a3e OpPUEHTUPOBKM B Mupe Hpodeccuii u
podeCCHOHANBHBIX MPENIOYTEHUH, C Y1€TOM yCTOWYMBBIX [I03HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBAXKUTEIHHOTO OTHOIIEHHS K TPYAY, Pa3BUTHA
OIBITA YYaCTHs B COLIMAIIEHO 3HAYMMOM TPYIE;
3.0opMupoBaHHE IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKHM M OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO COLMANBHOE,
KYJITYpPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;
4.®opMHUPOBaHHE OCO3HAHHOTO, YBO)KUTEIBHOTO U JOOPOXKENATEIbHOI'O OTHOLICHUS K APYrOMY 4YelOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpE, S3BIKY, BEpE,
TPaXJAHCKOH MO3MUINHU, K UCTOPHHU, KYJIBTYpE, PEIUTHH, TPAAULIUAM, sS3bIKaM, [IEHHOCTSIM HapoJoB Poccuu M HapogoB MHpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C
JPYTUMHU JIFOABMH U JOCTUTaTh B HEM B3aUMOIIOHUMAHUS;
5.0cBoeHME COLMABHBIX HOPM, MIPAaBWII MTOBEACHHUS, POJIeH U (OPM COLMANTBHOM XKHU3HM B IPYIIax U COOOILECTBAX, BKIIOYAs B3POCIbIE U COLUAIbHBIE COOOIIECTBA; y4acTHe
B IIKOJIbHOM CaMOYIPABJICHUH M OOLIECTBEHHOH XKM3HU B IIpeesiaX BO3PACTHBIX KOMIIETEHIMH C YY€TOM PErHOHAJIBHBIX, ITHOKYJIBTYPHBIX, COLUUAIBHBIX 1 SKOHOMHYECKHX
0COOEHHOCTEI;
6.PazBuTHE MOpPaIBHOTO CO3HAHWSI W KOMIIETEHTHOCTH B PEIICHHHM MOPANBHBIX MPOOJEeM Ha OCHOBE JIMYHOCTHOT'O BBHIOOpPA, (pOpMUpOBaHME HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOT'O MOBECHNUS, 0CO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHBIM IOCTYIIKaM;
7.®opMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLICHWU W COTPYAHWUYECTBE CO CBEPCTHHKAMU W B3POCIBIMH B Ipolecce oOpa3oBaTeNbHOM, OOIIECTBEHHO-
MOJIE3HOH, yueOHO-MCCIIeI0BATENILCKOM, TBOPUECKOM eI TEeNbHOCTH.
8.@opmMupoBaHHe LEHHOCTH 340POBOr0 M Oe3omacHoro o0pasa KU3HH, YCBOCHUE NPABWII WHAWBUAYAIHLHOTO M KOJUIEKTHBHOTO O€30MacHOro MOBEACHHMS B UPE3BBIYAMHBIX
CUTyaLUsIX, YIPOXKAIOINX KHU3HU U 3I0POBBIO JIFOJIEH, TPABHJI IOBECHUS HAa TPAHCIIOPTE U Ha JOpOrax;
9.0opMupOBaHHE OCHOB JKOJOTHYECKOH KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY VYPOBHIO  OKOJOTHYECKOTO MBIIUICHHS, Pa3BUTHUE OMbITA JKOJIOTHYECKH
OPHEHTHUPOBAHHON pedIEKCUBHO-OLICHOUYHON M MPAKTUUECKOM AEATEIIEHOCTH B )KU3HEHHBIX CUTYaLUsIX;
10.0Oco3HaHme 3HaYEeHUs CEMbH B )KHM3HU YeJIOBEKa U OOLIECTBA, IPUHATHE HEHHOCTH CEMEHHOM KHU3HH, YBRXKUTEIBHOE U 3200TIMBOE OTHOIIECHHUE K YJIEHaM CBOCH CEMbH;
11.Pa3BuTHE 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOEHHUE XyI0’KECTBEHHOT O Hacieansa HapoaoB Poccun 1 Mupa, TBOpUYECKON AESITEIbHOCTH 3CTETUUECKOT0 XapaKTepa.

Memanpedmemnvie pe3ynvmanmol
1. YMeHHne caMOCTOSTEIbHO ONPEACIATh LIETH CBOECI0 00YUEHUsI, CTABUTh U (POPMYJIMPOBATh IJ1s1 ce0s1 HOBBIE 3aJa4 B yueOe U M03HABaTEIbHON €A TeIbHOCTH, pa3BUBATh
MOTHUBBI 1 HHTE€PECHI CBOEH NIO3HABATEIIBbHOU JIEATENBHOCTH;
2. YMeHHue caMOCTOSATENBHO IJIAHUPOBATh MYTH JOCTIKEHHS EIIEH, B TOM YHclie albTepHATHBHBIC, OCO3HAHHO BHIOMPATh HanOosee 3 (heKTUBHBIE CIIOCOOBI PEHICHHS
y4eOHBIX M NTO3HABATEIbHbIX 33/1aY;
3.YMeHHne COOTHOCHUTB CBOU AEHCTBHUSA C INITAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBISTh KOHTPOJIb CBOEH JAESITEILHOCTH B MPOLIECCE TOCTHKEHHS pE3yIbTaTa, ONpPenesaTh
CHIOCOOBI IEHCTBHM B paMKax IPEUI0KEHHBIX YCIOBUHN U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JIEHCTBHS B COOTBETCTBUH C U3MEHSIONIEICS CUTyallneH;
4. YMeHue OlICHUBAaTh NPAaBUIILHOCTh BBITIONHEHHS y4eOHOW 3a/1a41, COOCTBEHHbBIE BO3SMOXKHOCTH €€ PEIICHUS;
5.Bnanenne ocHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHSI PELLICHUH M OCYILIECTBICHUSI OCO3HAHHOIO BEIOOpA B YUE€OHOM M MO3HABATEILHON ACATEILHOCTH;
6.YMeHne onpeensTs HOHATH, CO3AaBaTh 0000IIEHN, yCTaHABINBATh AHAJIOTHUH, KIIACCU(UITUPOBATH, CAMOCTOSITETIFHO BEIONPATh OCHOBAHUS U KPUTEPUH IS
KJIaCCU(UKAINH, yCTaHABINBATh TPUYNHHO-CIIEACTBEHHBIE CBA3H, CTPOHUTH JIOTHUECKOE pacCy’X/IeHHE, yMO3aKIoUeHHe (MHIyKTUBHOE, IEAYKTUBHOE U M0 aHAJIOTHN) U
JIENIaTh BBIBOJBI;
7.YMeHne co3naBath, IPUMEHATH U TPE0OPa30BBIBATh 3HAKH W CHMBOJIBI, MOZEITH M CXEMBI JIJIsl pelIeHuns y4eOHbIX U MI03HABATENbHBIX 3a7a4;



8.CMBICIIOBOE YTEHHE;
9.YMeHue opraHn3oBbIBaTh yueOHOE COTPYIHHUECTBO U COBMECTHYIO JCSITENBHOCTh C YUUTENEM M CBEPCTHUKAMU; paboTaTh MHANBUAYAILHO U B TPYIIIE: HAXOAUTH o01Iee
peleHne U pa3pemaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMS TO3UIHMH U yueTa HHTEPECOB; POPMYITUPOBATh, apT'yMEHTHPOBATh U OTCTauBaTh CBOC MHEHHUE;
10.YMeHne oco3HaHHO UCTIONH30BATh PEUEBhIE CPECTBA B COOTBETCTBHUH C 3ajaueil KOMMYHUKAIIUH [Tl BRIPAYKEHUS] CBOMX UYBCTB, MBICIIEH U IOTPEOHOCTEH; TNIAaHNPOBAHUS
U PETYISILUY CBOEH NEATENbHOCTHU; BIAJCHUE YCTHON U MUCbMEHHOM PEYbl0, MOHOJIOTHYECKON KOHTEKCTHOM peublo;
11.®opMupoBaHue U pa3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIIONB30BaHUs HH)OPMALIMOHHO-KOMMYHUKAITUOHHBIX TexHoJorui (ganee MKT- kommneTeHInN); pa3BUTHE
MOTHBAIIMY K OBJIAJICHHUIO KYJIBTYPOI aKTHBHOTO TIOJIB30BAHUS CIOBAPSIMH U JPYTUMHU MIOMCKOBBIMUA CUCTEMaMU;
12.®opmupoBaHre M pa3BUTHE IKOJOTHUECKOTO MBIIIICHHS, YMEHHE TIPUMEHSTH €T0 B TIO3HABATEIHLHON, KOMMYHHKATHBHOM, COIIMATFHON TIPAKTHKE U PO eCCHOHANBHOMN
OpHUEHTALINU.

I[IpeameTHbIe pe3yabTaThl
1) dopmupoBanre mpencTaBIeHWI O MaTeMaTHKE KaK O METOJe MO3HAaHWS IeHCTBUTENBHOCTH, IMO3BOJIIONIEM OINKCHIBATD W W3YYaTh pPEaNbHbIE MPOIECCH W SBICHUS:
OCO3HaHUE POJIM MaTeMaTUKU B pa3BUTHH Poccuu n Mupa; BOZMOKHOCTH NMPUBECTH MPHUMEPHI U3 OTEYECTBEHHOM M BCEMUPHON MCTOPUM MAaTeMaTH4E€CKUX OTKPBITUH U UX
aBTOpOB;
2) pa3BuTHE YMEHHI paboTaTh ¢ y4eOHBIM MaTeMaTHIECKAM TEKCTOM (aHAIH3UPOBATh, H3BJIEKATH HEOOXOIUMYIO0 HH(POPMAIIHIO), TOYHO M TPAMOTHO BBIPAXKAaTh CBOM MBICIH
C IpUMEHEHHEM MaTeMaTHYeCKON TEePMUHOJOTHH W CHMBOJIMKH, ITPOBOANTH KIACCHU(UKAINH, JOTHUYECKAEe 000CHOBAHUS, TOKA3aTEIhCTBA MAaTEMATHUECKUX YTBEPIKICHHM:
OIICPUPOBAHHUEC MOHATUAMU: MHOKECTBO, JIEMCHT MHOXKCCTBA, MIOAMHOXKCCTBO, MPUHAMJIC)KHOCTh, HAXOXKACHUC NICPECCCUCHMA, O6’beI[I/IHeHI/I$1 IIOAMHOXECTBA B HpOCTCfIIHHX
CUTYyallUsiX; pellleHHe CIOKETHBIX 3a/ad pa3HbIX TUIOB Ha Bce apupMeTHUecKue ACHCTBHS; MPUMEHEHHE CIoco0a MOMCKa pEIIeHHs 3aJadd, B KOTOPOM pacCy>KICHHUE
CTPOUTCA OT YCJIOBHA K TpPeOOBAaHUIO WM OT TpeOOBaHUS K YCIIOBHIO; COCTaBJCHHE IUIaHA PEIICHHS 3a7add, BBIJCICHHE OTAllOB €€ PEeIICHHs, WHTePIpeTaIus
BBIYUCIUTCIBHBIX PE3YJILTATOB B 3aady€, HUCCICAOBAHUEC IOJIYUCHHOI'O PCHICHHUA 3aJadd; HAXOXACHHC IMPOUCHTA OT 4YUCJia, YHCJIa IO NPOLCHTY OT HCEIro, HaAXOXIACHUIA
MMPOLCHTHOI'O OTHOIICHUEC ABYX YMUCCII, HAXOXKJACHUA ITPOUCHTHOI'O0 CHMKCHHA WJIX IMTPOLCHTHOT'O MOBBIIICHHWSA BEJIVMYHNHBL; pCHICHUEC JIOTUYCCKUX 3aaY,
3) pa3BuTHE PEICTABICHUI O YUCIIEC W YUCIOBBIX CUCTEMaX OT HATYPaIbHBIX JO NEHCTBUTEIHHBIX YHCEIN;, OBJaICHHE HABBIKAMH YCTHBIX, ITMCHBMEHHBIX, HHCTPYMEHTAIBHBIX
BEIYHCJICHUN: OTEPUPOBAHNE TOHATHAMU: HATYpalIbHOE YHCIO, IIETI0€ YHCIIO, OOBIKHOBEHHAs NPOoO0b, NECATHYHAS Ipo0b, CMENMIAaHHOE YHCIIO, pPalMOHAIhbHOE YHCIIO,
WppalroHaIbHOE YHMCIIO; MCIIOIh30BaHHE CBOIMCTBA YHCEN W 3aKOHOB apH(PMETHUYECKHX OIEpalfii ¢ YMCIaMH MPH BHITIOJTHEHUH BBIYHCICHUI; HCIIONh30BaHUE MPU3HAKOB
nemiMoct Ha 2, 5, 3, 9, 10 mpu BHINONHEHWH BHIYMCICHWH W PEIICHWH 3a]adv; BBIIONHEHHE OKPYIJIEHWS 4YHCENI B COOTBETCTBUHM C IPaBUIIAMU;
CpaBHEHHE YMCEIT; OIICHNBAaHNE 3HAUYCHUS KBaJPAaTHOTO KOPHS M3 MOJIOKUTEILHOTO [IEIO0T0 YHCIa;
4) oBnajieHNE CUMBOJIBHBIM SI3IKOM aliTeOpbl, IPUEMaMH BBITIONHEHHSI TOKAECTBEHHBIX MPE0Opa30BaHUI BEIPAKEHUI, PEIICHUS YPaBHEHUH, CUCTEM ypaBHEHU, HEPABEHCTB
W CHCTEM HEpPaBEHCTB; YMEHHs MOJICJIMPOBATh pEalbHbIE CUTYallMd Ha S3bIKe anreOpbl, WCCIENOBAaTh MOCTPOCHHBIE MOJEIH C HCIOJb30BAaHHEM amapara aireOpsbl,
WHTEPIIPETUPOBATh TONYYSHHBIH pPE3yNbTaT: BHIMIOJHEHUE HECIOXKHBIX MPEoO0pa30BaHUil NI BBIYUCICHHUS 3HAYEHUI UYWCIIOBBIX BBIPAKEHUH, COAEpIKAIIUX CTETICHH C
HaTypaJbHBIM IIOKA3aTCJIEM, CTCIICHU C LCJIbIM OTPHUIATCIIBHBIM IMOKa3aTCJIEM; BBIIIOJIHCHHUE HECJIOKHBIX HpeO6pa3OBaHI/Iﬁ OCIIbIX, I[pOGHO panroOHaJIbHBIX BI)Ipa)KeHI/Iﬁ u
BBIpQKEHHUH C KBaJIpaTHBIMH KOPHSIMU; PACKpPBIBATh CKOOKH, IPUBOJAMUTH MOJOOHBIE cllaraeMble, UCIONb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOKEHHS; pellleHHe TMHEHHBIX 1
KBaJIpaTHBIX YpaBHEHUI W HEPABEHCTB, YPAaBHEHUI M HEPABEHCTB CBOMAAIIUXCSA K JTMHEWHBIM WM KBaJpaTHBIM, CUCTEM ypaBHEHWH M HEPaBEHCTB, M300paKEHUE PEIICHUM
HEPAaBEHCTB U MX CHCTEM Ha YUCIIOBOW MPSIMON;
5) oBiageHHe CHCTEMON (YHKIMOHANBHBIX TOHSITHH, pa3BUTHE YMEHHS HCIIOJIB30BaTh (yHKIMOHANBHO-TpAaQUUECKUE MPEACTABICHHUS U DPEHICHUS pa3inYHbIX
MaTeMaTHYECKHX 3aJa4, Ul ONMCaHMs U aHAJIU3a PealIbHBIX 3aBHCUMOCTEN: ONpeieieHUe MOJIOKEHHUS TOUKH TI0 €€ KOOpAMHATaM, KOOPAMHATHI TOYKHU O €€ MOJ0KEHHUIO Ha
TUIOCKOCTH; HAXOXJICHHE 10 rpaduKy 3HauYeHUH (HyHKINHU, O0JIACTH ONpEIeIeHHs], MHOKECTBA 3HAaYCHUH, HyNlel (QYHKIUH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, TIPOMEXKYTKOB
BO3pacTaHusi W  yObIBaHUS, HAaWOONBIIETO HW  HAaWMEHBIIETO 3HA4YeHWs (YHKIWW; TMOCTpPOeHHWE Tpaduka JIMHEHHOW W KBaJpaTU4HOW  (yHKIMN;
orepupoBaHre Ha 0A30BOM YpOBHE MOHSATHSIMU: MOCIE/IOBATEILHOCTh, apru(MeTHuecKasi Mporpeccus, reoMeTpuiecKas Mporpeccusi; UCIIOIL30BAaHUE CBOWCTB JIMHEWHOW U
KBaJIpaTHYHOW (DYHKIIHI U X TpadUKOB MPH PEIICHNUH 33724 U3 APYTUX yU4EOHBIX IIPEIMETOB;
6) OBJIAACHUEC TCOMETPHUICCKUM A3BIKOM; Pa3BUTHUEC YMCHUA HMCIIOJIB30BaTh €10 JJId OIMMCaHUA IMPEAMETOB OKPYKAKOIIETO MUpa,; pa3BUTHUE IMPOCTPAHCTBEHHBIX HpeHCTaBHeHHﬁ,
M300pa3nUTENbHBIX YMEHHH, HABBIKOB T'€OMETPHUECKUX MOCTPOSHHI: ONEPHPOBAHME MOHATHSAMH: (UTYypa, TOUKa, OTPE30K, MpsAMas, Jyd, JIOMaHasl, yroj, MHOTOyTOJbHUK,



TPEYTONBHUK M YETHIPEXYTOIBHHK, IPSIMOYTOJILHUK U KBAJIPaT, OKPYKHOCTh M KPYT, MPSIMOYTOJIBHBIN MapaieNienuIiea, Ky0, map; n3o0pakeHue u3ydaeMbix Guryp ot pyku
Y C TIOMOIIBIO TUHEHKU U TUPKYJIS; BHITOJIHEHUE U3MEPEHUS JIUH, PACCTOSIHUM, BETUYUH YITIOB C TOMOIIBI0 HHCTPYMEHTOB JJI1 U3MEPEHUN JUIUH U YTJIOB;
7) dopMuUpOBaHHE CUCTEMATUYCCKMX 3HAHHMH O TUIOCKMX (UTypax M HMX CBOWCTBaX, MPEACTABICHUN O MPOCTEHININX MPOCTPAHCTBEHHBIX TellaX; Pa3BUTHE YMEHUH
MOJICTTUPOBAHMS PEabHBIX CUTYalliii Ha S3bIKE TEOMETPHH, HCCIEeIOBAaHUS IMOCTPOCHHOW MOJIENH C HCIOJB30BAaHMEM TI'e€OMETPHYECKHX TOHATHH W TeopeM, ammapaTa
anreOpel, PemIeHs] TEOMETPHUECKAX U MPAKTHYECKHX 33/1a4. OIepHpoBaHe HAa 0a30BOM ypPOBHE MOHITHAMU: PABEHCTBO (UTYD, MapajUICTbHOCTh M MEPICHINKYISIPHOCTh
MPSIMBIX, YTIIBI MEXKTy MPAMBIMU, TICPIICHAUKYJISAP, HAKIIOHHAS, MPOCKIIHS; MPOBEJCHHUE IOKA3aTEILCTB B TCOMETPUH; OTIEPUPOBAHKE Ha 0a30BOM YPOBHE MOHITHIMU: BEKTOD,
CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHCIIO, KOOPAMHATHI Ha INIOCKOCTH; PEIIeHUe 3a7ad Ha HaXOXKICHHE TeOMETPUIECKUX BEJIMYNH (JUTHHA U PACCTOSIHHE, BETHINHA
yTaa, IJI0MIaab) M0 00pa3aM WIH alropuTMam;
8) oBmaneHUE MPOCTCHUIIMMU CIIOCOOAMM TPEACTABICHMS M aHAJIM3a CTATUCTHYECKUX JAaHHBIX; (DOPMHUPOBAHUE MPEICTABICHUN O CTATUCTHYCCKUX 3aKOHOMEPHOCTSX B
pPCAIBHOM MHPE H O Pa3IHYHBIX CIIOCO0aX WX U3YYCHUS, O IPOCTEHUIITUX BEPOSITHOCTHBIX MOJICIISAX; PA3BUTHE YMEHUH U3BJICKaTh MH(OPMAIIUIO, IPEACTABICHHYIO B TaOIHUIIAX,
Ha AuarpaMmax, rpaukax, OnMChIBaTh M AaHATN3UPOBATh MACCHUBHI YHNCIIOBBIX JAHHBIX C TIOMOIIBIO MOAXOSMIINX CTATUCTHYECKUX XapaKTEPUCTHK, UCTIOIh30BATh TIOHNMAaHNE
BEPOSTHOCTHBIX CBOWCTB OKPYXKAIOIIMX SBJICHUN MPU MPUHITUN PEUICHUN: ()OPMUPOBAHHUE MPEICTABICHUS O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIydailHOTO
COOBITHS; PELICHHE MPOCTCHIINX KOMOMHATOPHBIX 3a/iay; OIPEICICHUE OCHOBHBIX CTATUCTUYCCKHX XAPAKTEPUCTHUK YHMCIOBBIX HAOOPOB; OIICHUBAHUEC WM BHIUMCIICHUC
BEPOATHOCTU COOBITHS B IPOCTEHINTNX CIydasX; HAIHYIHE TMPEACTABICHHUSI O POIU MPAKTHYECKH JOCTOBEPHBIX M MAIOBEPOSTHBIX COOBITHI, O POJH 3aKOHA OOJIBIINX YHCEN B
MacCOBBIX SBJICHUSX; YMEHHE CPABHUBATH OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTHKH, IMONyYeHHBIE B TpOIlecce PEIICHUS MPHUKIATHON 3aladyd, M3YUCHHS PEaTbHOTO
SIBJICHUS;
9) pa3BuTHE YMCHMI NPUMEHSATh W3YYCHHBIC TOHSATHS, PE3YJIbTaThl, METOIBI JUIS PEIICHHUS 3aJa4 NPaKTUYSCKOro XapakTepa M 3aJad W3 CMEKHBIX JUCIMIUIUH C
WCTIONB30BAaHMEM TIpU HEOOXOIWMOCTH  CIIPABOYHBIX MaTEpHAIOB, KOMIIBIOTEpa, IMIONB30BAThCS OIEHKOW W TPUKAOKOM TpU MPAKTUYECKHX pacueTrax:
pacro3HaBaHNE BEPHBIX U HEBEPHBIX BBHICKA3BIBAHUI; OLICHUBAHHUE PE3YIbTATOB BRIYMUCICHUHN MPU PEIICHUN MTPAKTUYECKUX 3a]1a4; BRIMOTHEHUE CPABHEHUSI UMCET B PEaTbHBIX
CUTyallMsX;  MCIOJIb30BAHUE  YHCJIOBBIX  BBIPOKEHUH  NpU  PCIICHUWM  MPAKTHYSCKUX  3amady M 3adad = W3 JPYrHuxX  y4eOHBIX  MPEJAMETOBR;
pelIeHre MPakTUIECKHX 331a4 C MPUMEHEHHEM TIPOCTEUIIINX CBOUCTB (UTYD; BBHITIOTHEHHE MIPOCTEUIITNX MOCTPOSHUH 1 U3MEPEHUI Ha MECTHOCTH, HEOOXOTUMBIX B PEATbHOM
KU3HU;
BeinyckHuk Hay4yuTces B 5-6 kiaccax (i MCIOJIb30BAHMS B MOBCEAHEBHOI KM3HU U 00ecneyeHsl BO3MOKHOCTH YCIENIHOT0 NMPOA0KeHUs 00pa30oBaHusl
Ha 0a30BOM YpPOBHe)
e OmnepupoBath Ha 0230BOM ypOBHE MTOHITHAMHA: MHOXKECTBO, JIEMEHT MHOKECTBA, ITIOJIMHOKECTBO, TPHHA ICKHOCTH;
® 33]]aBaTh MHOXKECTBA MIEPEUNCICHIEM X JJIEMEHTOB;
® HAXOAWTH MepecedeHre, 00beIMHEHNE, IIOAMHOKECTBO B IIPOCTEHININX CUTYaITUIX.
B noBcenHeBHOIT ;KM3HU ¥ TP U3YYEeHUH APYTUX MPeIMETOB:
®  pAaCIMO3HABATh JIOTUYECKH HEKOPPEKTHBIC BHICKA3BIBAHHISI.
Yucaa
e OmepupoBaTh Ha 0a30BOM YPOBHE IOHSATHUSAMH: HATypajbHOE YHCJIO, IICJIOC YHMCI0, OOBIKHOBEHHAs ApOOb, ACCATUYHAS JPOOb, CMEIIAHHOE 4YHCIIO,
paIoHaIbHOE YUCIIO;
®  UCHOJB30BAaTh CBOMCTBA YUCEI U MIPAaBUIIA JECHCTBUHN C pallMOHANIBHBIMU YHCIIAMU TP BBINIOTHEHUH BBIYUCIICHHUIA;
®  UCHOJB30BATh MPU3HAKU IEIUMOCTU Ha 2, 5, 3, 9, 10 npu BHITIOIHEHUH BHIYMCICHUN U PEILIEHUN HECIOKHBIX 337124,
®  BBINOJHATH OKPYIJICHHUE PALIMOHATIBHBIX YUCEN B COOTBETCTBUH C MIpaBUIaMU;
® CpaBHUBATH PAIIMOHAILHBIC YHCTIA.
B noBcenqHeBHOI KU3HU U MPU U3YUYEHUH JPYTUX NPeIMeTOB:
e OIICHUBATH PE3YNIHTATHl BEIYUCICHUH TIPH PEIICHUH MPAKTUIECKUX 3a7ad;
®  BBINMOJHATH CPABHEHHE YHCEN B pEaTbHBIX CUTYAITHSX;
®  COCTaBIISATH YUCJIOBBIC BRIPAKEHUS TIPH PEIICHUH MPAKTUICCKUX 3a7a9 U 3a/1a4 U3 APYTHX yISOHBIX TIPEIMETOB.



CTaTHCTHKA U TeOpPHUsl BepPOSITHOCTel
e [IpencraBnsTh JaHHBIC B BUJE TAONHII, TUATPAMM,
®  YUTaTh UHPOPMAIIHIO, TPEJICTABICHHYIO B BUJIE TAOJIHUIIbI, JUArPAMMEI.
TexcToBbIE 3a1a4M
e Pemarh HECIOXKHBIC CIOXKETHBIE 3a7]a4 PA3HBIX TUIIOB Ha BCE apr(PMETUICCKIE NCHCTBUS;
®  CTPOUTH MOJICIb YCIIOBHS 3a/1a4yu (B BUJIE TaOJHIIBI, CXEMBI, PUCYHKA), B KOTOPOUW JaHbI 3HAUYCHUS JABYX U3 TPEX B3aMMOCBS3aHHBIX BEJIWUYWH, C IIEIBIO MOUCKA
pelIeHns 3a1auy;
®  OCYHIECTBIISITH CIIOCO0 ITOMCKA PEIICHNS 33]]a91, B KOTOPOM PACCYKICHHUE CTPOUTCS OT YCIOBUA K TPEOOBAHHIO UM OT TPeOOBAHMS K YCIIOBHIO;
COCTaBJIATH IJIAH PEIISHU 3a/1a4M;
BBIJICTISIT 3TAIBI PEIICHUS 3a/1a4H;
WHTEPIIPETUPOBATH BEIYNCIINTENbHBIE PE3yIbTATHI B 33/1a4e, CCIIEAOBATh OMYyUeHHOE PEeIIeHNe 3a1a4H;
3HATPH PA3ININE CKOPOCTEH 00BEKTA B CTOSIUEH BOJIE, POTHUB TEUEHUS U [0 TEUCHUIO PEKH;
pemraTh 3a7a91 Ha HaX0XKISHUE YaCTH YUCIIA ¥ YUCIIA TI0 €T0 YacTH;
pemiaTh 3a7a9u pa3HbIX THIOB (Ha padoTy, Ha TIOKYITKA, Ha IBUKCHHE), CBS3BIBAIONINX TPH BEITHMYNHBI, BBIEIATH 3TH BETHYUHBI U OTHOIICHHS MEXTY HAMU;
® HaxOJWTh IMPOLEHT OT YHCIA, YHCIO IO TMPOIEHTYy OT HEro, HaXOIWUTh MPOIEHTHOE OTHOIICHHE JABYX YHCENl, HaXOIWUTh IPOIEHTHOE CHW)KEHHE WIIH
MIPOIIEHTHOE TOBHIIIIEHUE BETHIHHBL,
e pelaTh HECJIOXHBIE JIOTHYECKHUE 3a/1a4l METOJIOM PacCyKIEHHI.
B noBcenqHeBHOM KU3HU U PU U3YYEHUH JPYTUX NPeIMETOB:
o BBIABUI'aTb T'MIIOTE3bI O BO3MOKHBIX MPEACIbHBIX 3HAYCHUAX NCKOMBIX BCJIMYUH B 3a1a4€ (}Z[CHaTB HpI/IKI/IZIKy)
Harnsanas reomerpust
I'eomerpnueckue ¢purypbi
e OmepupoBarh Ha 0a30BOM ypOBHE MOHATHAMH: (PpUTypa,TOUKA, OTPE3OK, MpsMasi, Jyd, JJOMaHas, yroJ, MHOTOYTOJILHUK, TPEYTOJbHUK U YeTHIPEXYTOIHHUK,
MPSIMOYTOIILHUK M KBaJpaT, OKPYKHOCTh M KPYT, MPSMOYTOJBHBIN Hapaienenunen, Ky0, map. M3o0paxkaTs uzydaemble (PUTYpPBI OT PYKHA U C MTOMOIIBIO JIMHEHKH H
LUPKYJIA.
B noBcenHeBHOM KU3HHU M TPU U3yYeHUH APYTUX MPEAMETOB:
e pemaTh NPAKTUYECKHE 33]]a9i C IPUMEHEHHEM IIPOCTEUIIINX CBOUCTB (QUTYP.
H3mepeHust 1 BIYUCICHUS
o BBITIOJIHATE UBMCPECHUC JIJIVH, paCCTOHHHﬁ, BCJIMYMH YTJIOB, C TIOMOIIIBIO NHCTPYMECHTOB JIA I/I3MCI)CHI/II71 JJIMH U YTJIOB;
o BBIYUCIATH IJIOMIAAN IMTPAMOYT'OJIbHUKOB.
B noBcenHeBHO KU3HU U MPU U3YYEHUH JPYTUX NPeIMETOB:
o BBIYUCIATE paCCTOSAHNA HA MECTHOCTU B CTAHAAPTHBIX CUTYyalluAX, IIJI0OMAAU IPAMOYTOJIbHUKOB,
o BBIIIOJIHATH HpOCTGﬁHIHC IMOCTPOCHUA U USMEPECHUA Ha MECTHOCTH, HGO6XOILI/IMBIG B peaanonI JKHU3HU.
HcTopust MaTeMaTHKH
®  OIHUCHIBAThH OTMEIBHBIEC BHIIAIOLIUECS PE3YIbTAThI, IOJIYYCHHBIE B XOJI€ Pa3BUTHUSI MATEMAaTUKH KaK HAyKU;
® 3HATh OIPUMEPHI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOM U BCEMUPHOUN UCTOPHUEH.
BpInyCKHHK NOJYYUT BO3MOKHOCTh HAYUYMThCS B 5-6 ki1accax (1J1s o0ecneyeHUs1 BO3MOKHOCTH YCHEIHOT0 MPO0JIKeHHs 00pa30BaHus HA 02a30BOM U
yriay0aéHHOM YPOBHAX)
Jj1eMeHThI TEOPUU MHOKECTB M MATEMATHYECKOMH JIOTUKH
o OHEPMPOGQWNJ NOHAMUAMU.  MHOMCECMBO, XAPAKMEPUCMUKU MHOMCECMBA, INEeMEHmM MHOoalcecmed, nycmoe, KOHe4YHoe U beckoneunoe MHOIMHCECMEBO,



NOOMHOACECMBO, NPUHAODJLIEIHCHOCTD,

° onpeodensims NPUHAONIEHCHOCTNL INEMEHMA MHOICECMBY, O00bEOUHEHUN) U NepeceqeHur0 MHOJCECME; 3a0d8amb MHONCECMEO ¢ NOMOWbI0 NePeulUcieHUs
SNIEMEHMO8, CNIOBECHO20 ONUCAHUSL.

B noBcenHeBHOM KU3HHU M TPH U3yYEHUH JPYTUX MPEIMETOB:

° PACNO3HABAMb TOSUYECKU HEKOPPEKMHbLE BbICKAZbIBAHUSL,
° CMpoumb YenoyKy YMO3AKII0UeHUll Hd OCHO8e UCTIOb308AHUS NPABUIL TOSUKU.
Yucnha

e Onepupogéamv NOHAMUAMU. HAMYPAILHOE HUCTO, MHOICECHBO HAMYPAILHBIX YUCEN, YeNoe YUCTO0, MHOICECMBO YeblX uucen, 0ObIKHOBEHHAsl Opobb,
decamuunas Opobb, CMEWAHHOe YUCTO, PAYUOHATLHOE YUCIO, MHONCECMBO DAYUOHATLHBIX YUCET, 2e0MEeMmpudecKas UHMepnpemayus HamypaibHblX, Yeblx,
PAYUOHANBHBIX,

®  NOHUMAamMb U OOBACHAMb CMBIC NOUYUOHHOU 3ANUCU HAMYPANbHO20 YUCAA;

®  GLINONHAMb BLIYUCTICHUS, 8 MOM YUCTIE C UCONb308AHUEM NPUEMOB PAYUOHANLHBIX GbIYUCAEHUL, 0O0CHOBLIGAMb ANCOPUMMbL 8bINOTHEHUS OCUCMEU;

® ucnonvsosamv npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npoussederus uucei npu BbINOJHEHUU GbIYUUCTIEHUL U peuieHul 3a0ad,
000CHOB8bIBAMb NPUSHAKU OETUMOCTIU;

®  GLINONHAMb OKPY2IEHUE PAYUOHATLHBIX YUCEN C 3A0AHHOU MOYHOCbIO,

®  Ynopsa0ouU8ams YUCId, 3aNUCAHHbIE 8 8UOe OObIKHOBEHHBIX U OeCAMUYHBIX Opobell;

o naxooums HO/ u HOK wucen u ucnonvs308ams ux npu peueHuu 3a0a; .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 260MEMPUYECKASI UHMEPNPEeMayusi MOOYJIsL YUCa.

B noBcexHeBHOM KM3HM M IPH M3YYEHUH APYTUX NpPeIMeTOB:

®  npuMeHAMb NPAsULA NPUOTUNCEHHBIX BbIYUCTEHUN NPU PeUleHUY NPAKMUYeCKUX 3a0ay U peuenuu 3a0a4 0py2ux y4eOHvix npeomemos;

®  GLINONHAMb CPABHEHUE PE3VIbIMAMOE GLIMUCTEHUT NPU peuleHUU NPAKMUYecKux 3a0ay, 6 MoM Yucie NPUOIUNCEHHBIX 8bIYUCTEHUU,

®  COCMABNAMb YUCTIOBbIE GLIPACEHUS U OYEHUBAMb UX SHAYEHUS NPU peulenu NPaKmuyeckux 3a0ay u 3a0ay u3 Opyeux y4eoHulx npeomemos.

YpaBHeHHs1 M HEpaBeHCTBA
e Onepuposamv NOHAMUAMU: PAGEHCTNBO, YUCIOB0€ PABEHCMEBO, YPAGHEHUE, KOPEHb YPAGHEHUS, PeUleHUe YPAGHEHUs, YUCI080€ HEPABEHCMEO.
CraTHCcTHKA ¥ TeOPHUs BepPOSITHOCTE

e Onepupogamv NOHAMUAMU: CMOLOYAMbLE U KPY208ble OUaspammbl, Mabauybl OaHHbIX, CpedHee apugmemuiecKoe,

®  u3sIEKAMb, UHPOPpMAYUIO, NPeOCNABIEHHYIO 8 MAOIUYAX, HA OUASDAMMAX,

® cocmasnams mabauysl, CMPOUmMs OUAZPaAMMbL HA OCHOBE OAHHDIX.

B noBcexHeBHO KM3HM M NPH U3yYeHUH IPYTHUX MpeIMeTOB:
®  u3gNEeKaAmMb, UHMEPNPeMuUposams U Nnpeodpaz06vléams UHGOpMayulo, NPeocmasienHylo 6 mabauyax u Ha Ouazpammax, Ompaicalowylo ceoucmea u
Xapaxmepucmuky peaibHovlx HPOYeCccos U AGAEHUI.
TexcToBbIE 3a1a4HU
Pewamsv npocmvie u croscuvie 3a0auu pasnvix munos, a maxdice 3a0au NOGLIUEHHOU MPYOHOCMU,
UCNOIL306AMb PA3HbIEe KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 0Jis1 NOCMPOEHUsI NOUCKOBOI CXeMbl U PEUEeHUs 3a0ay;
3HAMb U NPUMEHAb 00a cCNOCco6a NOUCKA peuterus 3a0ay (0m mpebosanus K YCI08Uio U Om YCi08us K mpeho8aHuio);
MOOenUpoBamsb pAcCyHcOeHUs NPU NOUCKe peuleHUs 3a0ad ¢ NOMOWbIO 2pap-cxemul;
8bL0CIAMb YMANBL PEULeHUSL 3A0aUU U COOEPACAHUE KAHCO020 IMand;
UHMEPNPEemuUpo8aAms GbIYUCTUMETbHBIE PE3YIbIMAmMbL 8 3a0aue, UCCIe008amy NOLYUEHHOe pelleHue 3a0ayu;
AHATUZUPOBAMb BCEBOZMOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKMO8 U USMEHEHUe UX XAPAKMEPUCIUK NPU COBMECHHOM O8UMICEHUU



(ckopocmb, 6pemsl, paccmosiiue) npu peuleHuu 3a0ay Ha 08udceHue 08YX 00beKmo8 Kak 6 0OHOM, MAK U 6 NPOMUBONOLONCHBIX HANPABTICHUSIX,
®  UCCIeA08aMb BCEBO3MOICHbIE CUMYAYUL NPU PEULeHUU 3a0aY HA 08UJICEHUE NO PeKe, PACCMAMPUBAms Pa3Hble CUCTeMbl OMCY4éma,
®  pewamsv pazHOOOPa3zHbIE 3A0a4U «HA YACIMUY,
® pewamsv u 060CHOBbIBAMb CB0E peuleHue 3a0ay (8blOeNamb MaAMeMamuiecKyio 0CHO8Y) HA HAXOMCOeHUe Yacmu Yucia U Yucida no e20 4acmu Ha OCHOGe
KOHKPEMHO20 CMbLCIA Opodu;
®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3404 PASHBIX MUNOS, CEA3bIBAIOWUX MPU 6eIUYUHBL (HA pabomy, HA NOKYNKU, HA OBUICEHUE), BbLOEIAMb MU
BEUNUHBL U OMHOULEHUSL MENCOY HUMU, NPUMEHSMb UX NPU PEULeHUU 3a0ay, KOHCMPYUPOB8amsv cOOCMEEHHbIe 3a0aUU YKA3AHHBIX MUNOS.
B noBceaHeBHOIi JKU3HU U IPH U3YyYEHUHU IPYTUX NPEIMETOB:
o gwbidensmb NPU Pelenul 3a0ay XapaKmepucmuk paccmMampusaemoll 8 3a0ave Cumyayull, OMaudHble Om pPeaibhblx (me, om KOmopvix abcmpazuposaniucs),
KOHCMPYUPO8amMyb HOBble CUMYAYUU C YUEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU PEEeHUl 3a0a4 HA KOHYSHMPAayuu, YYumléanms niOMHOCMb 8eujecmsd;
®  pewams u KOHCMPYUPOBAMb 3a0AYU HA OCHOBE PACCMOMPEHUS PEATbHBIX CUMYaYUll, 8 KOMOPLIX He mpebyemcs MOUHbll 6bIYUCTUMENbHbIL Pe3YIbmam,
®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAs PA3HbLE CUCHEMbl OMCcYemd.
Haruasitnas reometpust
I'eomerpnueckue ¢purypbt
o 3zenexamo, unmepnpemuposams u npeoopazo8uléant UHGOPMAYUIO 0 2eOMEMPUUECKUX GU2Yypax, NPeOCmasieHHYIO Ha Yepmexicax;
® uzoOpadcamv usyuaemole Guypsl 0m pyKu U ¢ NOMOUWBIO KOMIbIOMEPHBIX UHCIMPYMEHMOS.
W3mepenusi 1 BbIYHCIECHUS

. BHINOMHAMb USMEPEHUE ONIUH, PACCMOSHUU, 8ETUYUH Y2N08, C NOMOWBIO UHCTHPYMEHMOS 0151 USMEPEeHUU OUH U Y2l08;

. BHIYUCTIATND NAOWAOU NPAMOY2OTILHUKOS, K8AOPAMO8, 00bEMbL NPAMOY20IbHbIX NAPALIeNenunedos, Kyoos.

B noBcenqHeBHOM KU3HU U PU U3YYEHUH JPYTUX NPeIMETOB:
o BHIYUCTIATNG PACCMOAHUS HA MECHOCMU 8 CHAHOAPMHBIX CUMYAYUAX, NAOWAOU YYACTKO8 NPSMOY20IbHOU (POPMbL, 00BEMbI KOMHAM,
o BHINOAHAMb NPOCMeuUe NOCMPOSHUS HA MECMHOCIU, HeOOX0OUMbLE 8 PEeANbHOU JHCUSHU,
o OYEHUBAMb PA3MEPLI PeAlbHbIX 00BEKMO8 OKPYHCAIOUE20 MUPA.

Hcropust MaTeMaTHKH

e Xapaxmepuzo6ambs 6K1A0 BLLOAIOWUXCA MAMEMAMUKOE 6 PA3GUMUE MATNEMATNUKU U UHBIX HAYYHBIX 001acmell.
BrinyckHuk HayuuTes B 7-9 kiaccax (U1 HCIOJIb30BAHUS B MIOBCEAHEBHOM KM3HU U 00ecrie4eHUs1 BO3MOKHOCTH yCHEIHOI0 NPOA0JIKeHUs 00pa30BaHMsl HA
0a30BOM YpOBHe)
JJIeMeHThI TEOPUH MHOKECTB M MaTeMaTH4YeCKOH JIOTUKHA

e  OmnepupoBaTb Ha 0230BOM YpOBHE HOHSITHUSMH: MHOKECTBO, JJIEMEHT MHOXKECTBA, IIOAMHOKECTBO, IPUHAIEKHOCTD;
3aJaBaTh MHOXKECTBA MIEPEUNCIICHIEM MX 3JIEMEHTOB,;

HaXOJIUTh NIEpeceueHne, 00beIMHEHNE, TOIMHOKECTBO B MPOCTEHIINX CUTYALHAX;
OIepHUpoOBaTh Ha 0A30BOM YPOBHE MOHATHUSAMU: ONPEACICHUE, aKCHOMa, TEOpeMa, J0Ka3aTeIbCTBO;
MIPUBOJUTH IPUMEPBI U KOHTPIPUMEPBI JUISI TOATBEP)KIEHHS CBOMX BBICKa3bIBAHH.
B noBcenHeBHOI JKM3HM M IPH M3YYeHUH APYTUX NPeAMeTOB:

®  KCIOJB30BaTh rpadpruecKoe MpeCTaBIEHHE MHOXKECTB JIJISl ONMCAHMS PEANbHBIX MPOIIECCOB U SABJICHUM, IPH PEIICHUH 33249 APYTUX YI€OHBIX MPEAMETOB.

Yuciaa

e OmepupoBaTb Ha 0a30BOM YPOBHE IMOHATHUSAMHU: HATYPAJbHOE YHCJIO, IEJIOE YHMCIIO, OOBIKHOBEHHAs Ipo0b, HecsATHYHAs ApoOb, CMeINIaHHAs JIpo0b,
palroHaIbHOE YHCIIO, apu(hMETHIECKUN KBAIPATHBIA KOPEHB;
®  UCHOJB30BAaTh CBOMCTBA YUCEI U IIPABUIIA JCHCTBUIN IIPU BBHITTOJIHEHUU BHIYUCIICHUH;



HCIIONIB30BaTh IPU3HAKY JSIUMOCTH Ha 2, 5, 3, 9, 10 mpu BEIOTHEHNWN BEIYUCIICHUH U PEIICHUN HECIIOKHBIX 3a/1a9;
BBITIOJTHATH OKPYTJIICHUE PAITMOHAIBHBIX YHCET B COOTBETCTBUH C TIPABUIIAMH;
OTICHUBAThL 3HAUCHHUE KBAIPATHOT'O KOPHS U3 MTOJIOKHUTEIIHEHOTO IIeJI0T0 YUCIIA;
pacIto3HaBaTh parioOHAIBHEIE ¥ HpPAIlHOHATIBLHEIC YHCIIA;
e CpaBHHBATH YHCIIA.
B noBcenHeBHOIl ;KM3HU M MPU U3YYEHUM APYTUX NPEeIMETOB:
®  OIICHMBAThH PE3YJIbTATHI BRIYUCICHHI TP PEIICHUH MTPAKTHUSCKUX 3a]1a4;
®  BBHINIOJHATH CPABHCHHE YKCEI B PEAIbHBIX CUTYAIIHSX;
®  COCTAaBIISATh YMCIIOBBIC BBIPAXKCHHUS ITPY PEIICHUH MPAKTUUSCKUX 3a/1a4 U 33]1a4 U3 APYTUX YIeOHBIX MPEIMETOB.
ToxnecTBeHHbIE MPeodpa3oBaHusl
e  BEHINOTHATH HECIOXKHBIC MPEOOPa30BaHUs IS BRIYMCICHHS 3HAYCHHUI YMCIIOBBIX BBIPAXKCHHI, COICPKAIIUX CTCTICHU C HATYypaJbHBIM ITOKa3aTeieM, CTCIICHU C
LIEJTBIM OTPHIIATEIBHBIM ITOKA3aTeNIeM;
®  BEHINOJHITH HECIOXKHBIE TPE00Pa30BaHUs IETBIX BRIPAKEHHUI: PACKPBIBATH CKOOKH, IPUBOIUTH TIOAO0HBIE ClIaraeMBbI¢;
®  HCIONB30BaTh (DOPMYIBI COKPANIEHHOTO YMHOXEHHS (KBaapaT CyMMBI, KBaApaT pPa3HOCTH, Pa3HOCTh KBaJpaTOB) IS YIPOIICHHS BBIYUCICHUIN 3HAYEHUI
BBIPaXKCHHI;
®  BBINOJHATH HECIOXKHBIC PEOOPA30BaHMUs IPOOHO-TMHEHHBIX BBIPAXXCHUH W BRIPAKEHHUH C KBaJPATHBIMHA KOPHIMH.
B noBcenHeBHOI JKM3HU ¥ TPH U3YYEeHUH IPYTUX MPEIMETOB:
L] IIOHUMATh CMBICJI 3aIlMCH YHCJia B CTaHIIapTHOM BUIE,
e  omepupoBaTh Ha 0a30BOM YPOBHE IOHATHUEM «CTAHJIAPTHAS 3aIllUCh YUCIIa».
YpaBHeHHS M HEPABEHCTBA
e OmepupoBarb Ha 0a30BOM ypOBHE TOHSTHSIMH: pPaBEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHHWE, KOPEHb YpaBHEHUS, PpEIICHHE ypaBHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIlIeHNEe HEPABCHCTBA;
® [IPOBEPSATH CIIPABEIIIMBOCTh YHNCIOBBIX PABEHCTB M HEPABEHCTB;
peniaTh JIMHeHHbIe HEPAaBEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOSINNECS K JINHEHHBIM;
pemIaTh CHCTeMbI HECJIOKHBIX JIMHEWHBIX YPaBHEHUH, HEPABEHCTB;
MIPOBEPSTH, SBISETCS JIU TAHHOE YHCIIO PellieHneM ypaBHeHHs (HEpaBEeHCTBA),
peniaTe KBagpaTHbIe ypaBHEHMs 110 OpMYyJie KOPHEH KBaJI[paTHOTO YPaBHEHUS;
e 1300paxarh pemeHus HEPaBeHCTB U X CHUCTEM Ha YHUCIIOBOW MPSIMOM.
B noBcenHeBHOIT ;KM3HU ¥ TPH U3YYEeHUH APYTUX MPeIMETOB:
L] COCTAaBJIATH U pemaTL HHHeﬁHBIe ypaBHeHI/DI HpI/I peHIeHI/II/I 3aJa4, BOSHUKAIIUX B I[pyr‘I/IX y‘Ie6HBIX HpeleeTax.

DYyHKINHU
e Haxoauts 3HaueHune QYHKLIUH [0 3aJJaHHOMY 3HaYE€HHUIO apI'yMEHTa;
® HaxXOJUTb 3HAUYEHHE apryMEHTa IO 3aJaHHOMY 3HaYCHUIO ()YHKLUH B HECTIOXKHBIX CUTYALSIX;
®  ONPEENATh NOJ0KEHUE TOUKH TI0 €€ KOOpAUHATaM, KOOPINHATHI TOUYKH 10 €€ MOJI0KEHUI0 Ha KOOPAMHATHOW MIIOCKOCTH;
e 10 rpaguKy HaxoguThb OONAaCTh ONpEACICHHUS, MHOXXECTBO 3HAYCHUH, HYTH (QYHKIUH, NPOMEXKYTKH 3HAKONOCTOSHCTBA, MPOMEXKYTKH BO3pDACTaHUS H
yObIBaHuUs, HanOObIIee U HAMMEHbIIee 3HAUeHUs (PyHKINY;
e CTpouTh rpaduK JUHEHHON QYHKINH;
®  TIPOBEPSTH, ABJISETCS JH AaHHBIN rpaduk rpadrukom 3agaHHON QyHKUNMU (IMHEHHOM, KBaAPATUIHOM, 00OpaTHOH MIPONOPLUHUOHATBHOCTH);
e  OIpenensaTh MPUOIMKEHHbIE 3HAYCHUS! KOOPAMHAT TOUYKH NepecedeHusl rpaduKkoB (GyHKIHUH;



e omepHpoBaTh Ha 6A30BOM YPOBHE MOHATHAMHE: MOCJIEIOBATEIBHOCTD, apru(METHIECKast IPOrPeCcCHsl, TEOMETPUIECKast POTPECCHs;
e pemarth 3aJayl Ha MPOTPECCHH, B KOTOPBIX OTBET MOKET OBITh IOJy4€H HETIOCPEICTBEHHBIM ITOICYETOM 0€3 MpUMEeHEHHs (OPMYIL.
B noBcenHeBHO¥ KM3HM M IPH M3YYEHMH APYTHX NPeIMETOB:
® JCMOJIb30BaTh TpaUKH pealbHBIX MPOLECCOB M 3aBUCHMMOCTEH IUIsl ONMpEAENeHHs] WX CBOWCTB (HAHMOONbIIME W HAMMEHBIINE 3HAYCHUS, MIPOMEKYTKH
BO3pacTaHus U yOBIBaHUsI, 00JIACTH MOJIOKUTENBHBIX U OTPUIATEILHBIX 3HAYCHUH U T.11.);
®  JCMOJIb30BAaTh CBOWCTBA JIMHEHHOH (D)YHKLINH U ee TpaQyK MPH PELICHNH 3324 U3 IPyTruX y4yeOHBIX MPEeIMETOB.
CraTHCTHKA U TeOpHUs BepOSITHOCTeEH
e lImers npencTaBieHUE O CTATUCTUYECKUX XapAKTEPUCTHKAX, BEPOATHOCTU CIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
pemaTh npocTeine KOMOMHATOPHBIE 3a1a4X METOIOM IIPSIMOI'0 M OPraHU30BaHHOIO IIepedopa;
MIPEICTABIIATh AaHHbIE B BUAE TaONUL, quarpamm, rpaQuKos;
YUTaTh HHGOPMALIUIO, IIPEACTABICHHYIO B BUJIE TaOJIHUIIbL, JUarpaMMbl, Tpaduka;
OIIpPEIEIIsATh OCHOBHBIE CTATUCTHYECKHUE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB;
OLIEHMBATh BEPOSTHOCTH COOBITHUS B IPOCTEHILINX CIIy4asix;
® UMETh NPEACTABICHNUE O POJIM 3aKOHA OOJIBIIMX YUCE B MACCOBBIX SBJICHUSX.
B noBceHeBHO KM3HM M IPH M3YYEHUH APYTUX NpPeIMETOB:
®  OICHMBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOAOM Mepedopa;
®  UMETh NPEJICTABICHUE O POJIH MPAKTUYECKH TOCTOBEPHBIX 1 MAIIOBEPOSTHBIX COOBITHIA;
®  CpaBHHMBATh OCHOBHBIC CTATHCTHUYECKHE XapaKTEPUCTHKH, OIY4YCHHBIE B MIPOIIECCe PEIICHNs TPUKITATHON 3aJauu, U3yUSHHsI PEATBHOTO SBICHUS;
®  OLICHMBATH BEPOATHOCTH PEaJbHBIX COOBITUH U SBICHUI B HECIOXKHBIX CUTYalUsX.
TexcToBbI€ 321241
e PemaTh HECTIOXKHBIE CIOKETHBIE 33/1a41 Pa3HBIX TUTIOB Ha BCe apu(MeTHUECKIE NeHCTBHS;
® CTpPOUTH MOJEJb YCIIOBHS 3a/auu (B BHJIE TaOJNHUIIbI, CXEMBI, PUCYHKA WJIM YPaBHEHHUsI), B KOTOPOU JIaHBI 3HAUCHHS IBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIUYWH,
C LIEJIBIO MTOUCKA PEIICHHUS 3aJauH;
OCYILECTBIIATH CIIOCO0 MTONCKA PEIICHUs 3a]aul, B KOTOPOM PACCYKIEHHE CTPOUTCS OT YCJIOBHSI K TPeOOBAaHHIO WM OT TPeOOBAaHUS K YCIOBHIO;
COCTABIIAITH IUIaH peIIeHH 3a1a4H;
BBIJICJIATE 3TAlbl PEILICHNS 3a1a4H;
HWHTEPIPETHPOBATh BEIYUCIUTENbHBIE PE3YJIBTAThI B 33a4e, UCCIIEI0BATh IOJIyYeHHOE PELICHUE 3a/1a4u;
3HATh pa3jInyne CKOPOCTel 0OBEKTa B CTOSUEH BOAE, MPOTUB TEUECHUS U 10 TEUCHHUIO PEKU;
pemaTh 3aaui Ha HaX0XKICHWE YaCTH YMCIIA M YHCIa 10 ero 4acTH;
pelaTh 3a7auy pa3HbIX THIIOB (Ha paboTy, Ha OKYIKH, Ha JBM)KEHHE), CBA3BIBAIOLINX TPH BEIUUMHBL, BBIACISATH 3TH BEJIMYMHBI M OTHOLLIECHUS MEXAY HUMH;
HaXOJIUTbh MPOLEHT OT YKCIa, YHUCIIO 110 MPOLEHTY OT HEr0, HAXOAUTh MPOLEHTHOE CHUYKEHUE WM MPOLIEHTHOE MOBHIIICHUE BEIMUNHBI;
e pelaTh HECIOXKHBIE JIOTHUECKUE 3a]a4yl METOAOM pacCy>KACHUH.
B noBcenHeBHOM KM3HM M MPH U3YYEHUH APYTUX NpPeIMETOB:
®  BBIABHUTaTh 'MIIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSIX UICKOMBIX B 3ajlade BEJIMYHH (Z1eJ1aTh MPUKHUIKY).
I'eomeTpnueckue Gpurypsi
e OmnepupoBaTh Ha 0230BOM YPOBHE NOHSATHIMHU IT€OMETPUIECKUX DUTYP;
e u3BJIEKATh HHOOPMAIIHIO O TEOMETPUIECKUX (QUTYpaxX, MPEJICTABICHHYIO HA YePTeKaxX B IBHOM BH/IE;
® TIPUMEHSATH JUIS PELICHUS 3a]1a4 TeoMeTpHIecKre QakThl, €CITU YCIOBHS UX IPUMEHEHHS 3aJ1aHbl B SIBHOU (opMme;
e  pemiath 3aJ1a41 Ha HAXOXJICHUE TeOMETPHUYCCKUX BEJTHUYHMH 10 00pasliaM HIH aJITOPUTMAaM.



B noBceqHeBHOI1 dKM3HU M PU U3YyYE€HUH JIPYTUX NPeIMETOB:
® WCIOJB30BaTh CBOWMCTBA T€OMETPUUYCCKUX (DUTYpP JJIs PEUICHUS THIIOBBIX 3ajad, BO3HUKAIOIINX B CUTYallUsSX TOBCEIHEBHOW XHU3HU, 3a/1a4 MPaKTHUSCKOTO
colep KaHusl.
OTHomenus
e OmepupoBatb Ha 0a30BOM ypOBHE TIOHSATHSAMH: pPaBEHCTBO GUTYp, paBHBIE (UTYPH, PAaBEHCTBO TPEYTOJBHUKOB, IapalIebHOCTD MPIMBIX,
HNEPIEHANKYJIIPHOCTh NPSMBIX, YTJIbl MEKIY NPSMBIMU, IEPIIEHIUKYIISIP, HAKJIOHHAS, IPOCKIUS.
B noBceaqHeBHON KU3HU U NIPU U3YYEHUH APYIUX NPeIMeTOB:
®  UCHOJB30BATh OTHOLICHUS JJIS PEIICHUS MPOCTEUIIINX 3a4a4, BOZHUKAIOIINX B PEAIbHON KU3HU.
HN3mepeHus: M BoIYUCIEHUS
e  BpINOJHATE U3MEPEHUE AJIMH, PACCTOSIHUN, BEJIMYHH YIJIOB, C IOMOILBIO HHCTPYMEHTOB JIJIs1 U3MEPEHUH JJIUH U YIJIOB;
® IIPUMEHATH (POPMYIIBI IEPUMETPA, TLIOMAAN U 00BeMa, TIIOMIAIi TOBEPXHOCTH OT/IETHHBIX MHOTOTPAHHUKOB TIPH BBIYHCIEHHUIX, KOTJa BCE TaHHBIE UMEIOTCS
B YCIIOBUU;
e mpuMeHATh Teopemy lludaropa, 6a30BbIe TPUTOHOMETPHUYECKHAE COOTHOIICHHUS JIJISl BEIYUCIIEHUS JIUTHH, PACCTOSHUH, TIOMAAEH B IPOCTEUIIIHX CITyJasX.
B noBcenqHeBHOI KU3HU U NIPU U3YYEHUH APYTUX PeIMeTOB:
®  BBIYHCIATH PACCTOSHUSI HA MECTHOCTH B CTaHAAPTHBIX CUTYallUsX, TUIOIIAAN B MPOCTEHIIHNX CIIydasX, NPUMEHATh (HOPMYJIBI B MPOCTEHIINX CUTYaIMsIX B
MOBCEIHEBHOM KU3HH.
I'eomeTpuueckue NocTpoeHust
e U300paxarh TUNOBEIE IIOCKHE QUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIBI0 HHCTPYMEHTOB.
B noBcenqHeBHOI KU3HU U NIPU U3YYEHUH APYTUX NPeIMeTOB:
L] BBIIIOJIHATH HpOCTCﬁHIHC HOCTpOCHI/Iﬂ Ha MCCTHOCTH, HCO6XOI[I/IMI)IG B pCaHBHOﬁ KHU3HU.
I'eomeTpuyeckue npeodpasoBanusi
e Crpours GuUrypy, CAMMETPUYHYIO JTaHHOH (PUType OTHOCUTEIBHO OCH M TOUKH.
B noBcenHeBHOI KM3HU U MPU U3YYEHUH JPYTUX NPeIMETOB:
®  pacro3HaBaTh JIBIKEHHE OOBEKTOB B OKPYKAIOIIEM MHUPE;
® pacro3HaBaTh CHMMETPHYHBIE (UTYPHI B OKPYKAIOIIEM MHUpE.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH
e OmepupoBarb Ha 0230BOM YpOBHE MOHATHIMH BEKTOpP, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOPA HA YHCIIO, KOOPIUHATHI Ha TUIOCKOCTH;
®  ONpeeNaTh NPUOIMKEHHO KOOPIUHATHI TOUKH T10 €€ N300pakeHUI0 Ha KOOPIUHATHOM IJIOCKOCTH.
B noBcenqHeBHO KU3HU U NPU U3YYEHUH APYTUX NPeIMeTOB:
L] HNCITI0JIb30BaATh BeKTOpBI JJIA peH_IeHI/IH HpOCTGﬁIHHX 3a1a4 Ha onpeaene}me CKOpOCTI/I OTHOCHUTCJIIBHOI'O ABUXCHUS.
HcTopust MaTeMaTHKH
e OnuceiBaTh OTAENBHBIE BBIIAIOIINECS PE3YNIBTATHI, IOTYYEHHBIE B X0/I€ PA3BUTUSA MaTEMAaTUKHU KaK HAYKU;
®  3HATh NIPUMEPHI MATEMATUUYECKUX OTKPBHITUNA U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
e [IOHHMMATh POJIb MATEMATUKHU B pazButuu Poccumn.
MeToabl MAaTEMaTHKH
e BriOupaTh moaXO0IANIMIA W3YIEHHBIA METO/T 11 PEIICHUS N3yYSHHBIX TUIIOB MaTEMaTHYSCKUX 3a]1aY;
e [IpuBoauTh NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPY>Kalollel ACHCTBUTENILHOCTH U MPOU3BEICHUSIX UCKYCCTBA.



Conep:xanne yueOHOr0 nmpeameTa

ConepxaHue KypcoB MaTeMaTWKd 5—6 KiaccoB, alreOpbl U TeoMeTpuu 7-9 KimaccoB OOBEOMHEHO KaK B MCTOPUYECKU CIIOXKHBIIHECS JHMHUHM (YHCIIOBAsd,
anredpandeckasi, TeoMeTpudecKkasi, GyHKIHMOHAIbHAs U Jp.), TAK U B OTHOCUTEJIHHO HOBbIE (CTOXAaCTUYECKas JIMHUS, «peanbHas MaTeMaTHka»). OTAEIbHO IpPEeACTaBIICHbBI
JIMHUS CIO’KETHBIX 3a/1a4, UCTOPUYECKas JIMHUS.

MaremaTuka

DJIeMEHTbI TeOPMHM MHOKECTB M MaTeMaTH4eCKOi JIOTUKH

Cornacao ®I'OC ocHOBHOrO 00M1IETO 00pa30BaHUA B KypC MaTeMaTHKH BBelIEH paszaen «Jlornka», KOTOpbI He mpennosaraeT JONOJIHUTENbHBIX YacOB Ha N3yUYCHUN
W BCTpaMBaeTCs B Pa3IMYHBIE TEMBI KyPCOB MaTEMAaTUKX U HHPOPMATHKH U PEeIBApPSIETCs] 03HAKOMIIEHHEM C SIIEMEHTaMHU TEOPHH MHOXKECTB.

MHo:xecTBa U OTHOLICHHMS MEKIY HUMH

MHOXECTBO, Xapakmepucmuyeckoe CEOUCMBE0 MHOJCeCmed, JIEMEHT MHOXECTBA, nycmoe, KoHeuHoe, Oeckoneunoe MHodcecmso. IlonmHOxecTBO. OTHOIIEHHE
INPUHAJICKHOCTH, BKIIIOUEHMS, PABEHCTBA. OJIEMEHTbl MHOXECTBA, CHOCOOBI 3aJaHUSl MHOXECTB, PACHO3ZHABAHUE NOOMHOMCECHE U INEeMEHMO8 HOOMHOICECME C
UCNnOoIb308aHUEM KpY20os Jiilepa.

Onepauuu HaJl MHOKeCTBAMU

Ilepeceuenne u 00bEANHEHUE MHOXKECTB. Pasnocmb MmHodcecms, 0ononHenue mHodxcecmea. Mnmepnpemayus onepayuii HA0 MHOMCECMBAMU C NOMOWBIO KPY208
Diinepa.

DJIeMeHTBI JTOTHKH

Omnpenenenne. Y TBepkaeHUS. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. JlokazaTenscTBO OT mpoTuBHOTO. TeopeMa, oOpaTHas nanHoU. [Ipumep u KoHTpIIpUMED.

Boicka3biBanus

M CTHHHOCTD U JIO)KHOCTB BbICKa3bIBaHUs. CodicHble u npocmule gvickasvisanus. Onepayuu Hao 6biCKA3bI6AHUAMU C UCNONb306AHUEM JIO2UHECKUX CEA30K: U, UIU, He.
Ycnoenvie gvickasvieanus (umnaukayuu,).

HartypanbHble yncia u HyJIb

HarypajabHblii psii Yuces U €ro CBOMCTBA

HatypanbHoe 4nciio, MHOKECTBO HaTypaJIbHBIX YHCEI U €r0 CBOMCTBA, M300paKEHNE HATypalbHBIX YUCET TOYKaMU Ha YUCIOBOH npsmoi. Mcnons3oBaHne CBONUCTB
HaTypaJIbHBIX YHCEIN MIPY PELICHUH 3a/1a4.

3anuch ¥ YTeHHe HATYPATbHBIX YHCEJ

Paznune mexny undpoit u ynciaom. Ilo3unmonHas 3anuch HATYPaJIbHOIO YHCIA, TOMECTHOE 3HaYeHUE MQPBI, pa3psiabl U KIACChl, COOTHOLICHUE MEXIY ABYMS
COCETHUMH Pa3psIHBIMU €IMHUIIAMH, YTEHUE U 3alIMCh HATYPAJIbHBIX YUCEIL.

OxkpyrieHue HATYPAJBHBIX YHce]

HeoOxomumocTs okpyriieHus. [IpaBuiio OKpyTriIeHHUs HATYpaTbHBIX YUCE.

CpaBHeHHe HATYPAJIBHBIX YHCe]l, CPaBHeHHe ¢ yncaoMm (

[lonsiTve 0 cpaBHEHMHU YHCEN, CPABHEHNE HATYPAJIbHBIX YHCEI APYT C APYTOM H € HyJIEM, MaTeMaTH4yecKasl 3alrch CpaBHEHUH, CTIOCOOBI CPAaBHEHUS YHCEN.

JeiicTBUSA ¢ HATYPaJIbHBIMU YMCIAMU

Crno)xeHue W BBIYMTAHUE, KOMIIOHEHTHI CIIOKEHHWS W BBIYMTAHUSA, CBSA3b MEXIy HUMH, HaX0XKJIEHHE CyMMbI W Pa3HOCTH, U3MEHEHHE CYMMBI M Pa3HOCTU IpHU
M3MEHEHUHN KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHUS.

YMHOXEeHHE U JACJIICHUEC, KOMITIOHCHTBI YMHOXCHUA U ACJICHUA, CBA3b MCXKIY HUMH, YMHOXCHUC U CIIOKCHHUC B CTOH6I/IK, JCJIICHUC YT'OJIKOM, IIPOBEPKaA pE3yjibTara C
MOMOIIBIO IPUKHUIKK 1 00paTHOTO eiCTBUS.

[lepemecTuTenbHBII M COYETATENBHBIA 3aKOHBI CIOXKEHUSI M YMHOXKEHHSI, PaCHpEACIUTE]bHBIA 3aKOH YMHOXKEHHMS OTHOCUTENBHO CIIOKEHHS, OOOCHOBaHHE
ITOPUTMOB BBIITOJTHEHHUS apU(PMETHUECKUX JICHCTBUI.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeleM

3anuchk 4Mcaa B BUAE CYMMBI Pa3psAHBIX ClIaraéMbIX, MOPSIIOK BBIITOJHEHUS JIEHCTBUH B BBIPAXKEHMAX, COACPIKALINX CTEIEHb, BHIYMCICHUE 3HAUEHUN BBIPa)KEHU,
COJIEpIKaIlINX CTEIEHb.



YucnoBble BHIpaKeHUs

YucnoBoe BEIpXXECHUE U €T0 3HAYEHUE, IOPSIIOK BBIMTOJIHEHHS ACHCTBHA.

Jlejienne ¢ 0CTATKOM

Jenenue ¢ ocTaTKOM Ha MHOYKECTBE HATypaIbHBIX YHCEN, CBOMCTBA AeNieHHs ¢ ocTaTKoM. [IpakTidueckne 3a1aqu Ha JelIeHUE C OCTaTKOM.

CBoiicTBa M NPU3HAKH 1€JIMMOCTH

CBOWMCTBO JETUMOCTH CyMMBI (pa3HocTH) Ha uucio. [lpusnaku nenmumoctu Ha 2, 3, 5, 9, 10. [Ipusnaku nenumoctu Ha 4, 6, 8, 11. Jloka3areiabCTBO MPU3HAKOB
JIeNMMOCTH. Pelienne mpakTHIecKrX 3a/1a4 ¢ TPUMEHEHHEM MTPU3HAKOB JIETUMOCTH.

Pa3no:kenne yucsia Ha NPOCTbie MHOMKUTEH

[IpocTeie u cocTaBHBIE UnCa, peuieTo JparocheHa.

PaznoxeHne HaTypanbHOrO YUCIa HA MHOKHTEIH, PAa3JIOKEHUE HA MPOCTble MHOXKUTeNH. KonnyecTBo AenuTeneil yncia, aaropuTM pasiiosKeHHs YUCiia Ha MPOCThIC
MHOJKHTENH, OCHOBHAS TeOpeMa apuPpMETHKH.

Aare0panvecKue BbIpPasKeHHS

Hcnonp3oBanne OyKB JUisi 00O3HAYEHHWS] YMCEN, BBIYMCICHUE 3HAYCHHUS! alreOpandeckoro BBIPAKEHUs, NPUMEHEHHE alreOpanvecKuX BBIPAKCHHN U 3allich
CBOMCTB apu(MeTHUECKNX ACUCTBUH, MPeo0pa3oBaHue anreOpandecKiX BIPaKEHUH.

JesnTenn U KpaTHbIE

Jlenurenb U €ro CBOWCTBA, OOIIMK JEIUTENb IBYX W OoJiee Yrcel, HauOONbIIUN OOIIMIA JIeNUTENb, B3aUMHO MPOCTHIC YKMCIIA, HAXOKJICHUE HAaWOOJIBIIETro0 OOIIEro
nenutens. KpatHoe u ero cBorcTBa, 001Iee KpaTHOE JABYX M 0oJiee Yucell, HAUMEHbIIee 0011ee KpaTHOE, CIIOCOObI HAXOXKCHHS HAMMEHBIIIETO O0IIEro KPaTHOTO.

JApodu

OO0bIKHOBEHHBIE IPOOoH

Hons, yacTb, ApoOHOE YuCiio, Apodk. JIpoOHOE YKCII0 Kak pe3ybTaT JeiieHus. [IpaBuiibHbIC H HENPpaBUIbHBIC IPOOH, CMEIIaHHAS APOOb (CMEIIaHHOE YUCIIO).

3ammch HATYpaJFHOTO YKCIa B BHJIE APOOH C 3a/JaHHBIM 3HAMEHATeJeM, ITpeoOpa3oBaHme CMENIaHHOW IpoOH B HETPAaBWIIbHYIO ApOOb M HA0OOPOT.

[IpuBenenue npobeii k 00memMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CroxeHue U BeIYUTaHHe OOBIKHOBEHHBIX Jpo0eii. YMHOKEHHE U JieTIeHHEe OOBIKHOBEHHBIX APOOCH.

Apudmernueckue IeHCTBHUSI CO CMEIIAaHHBIMH JIPOOSMH.

Apudmernueckue NeHCTBUS ¢ JPOOHBIMH YHCIAMHU.

CriocoObl palMoHAIM3aI[MH BEIYUCICHUN W UX IPUMEHEHHE TIPH BBHITIOJTHEHUH JCHCTBHA.

JecsiTnyHbIE APOOH

Uenast u npoOHast yacT mecATHIHOUN npobu. IIpeobpasoBanue aAecATUYHBIX Opobel B 0ObIKHOBeHHBIE. CpaBHEHUE JECATUYHBIX pobeil. CrokeHue M BBIYUTAHUE
JNECATHYHBIX JIpoOeit. OKpyriieHue NECATUYHBIX ApoOed. YMHOKEHUE M JCJICHHE NeCATHUHBIX Japobeit. [IpeoOpazoBaHue OOBIKHOBEHHBIX JIpOOCH B JCCATUYHBIC JIPOOHU.
KoneuHble 1 O€CKOHEUHBIC IECATHYHBIC APOOH.

OTHoLIeHHE ABYX YHCeJ

Macurab Ha niane u kapte. [Iponoprun. CBoHCTBa NPONOPLUH, IPUMEHEHHE NPOTIOPLMIA U OTHOILIEHHH IPU PEILICHUH 3a/1a4.

Cpennee apudmernyeckoe yucesa

Cpennee apupmerndeckoe OByX uucen. M3o0pakeHne cpenHero apu(pMeTHYecKoro ABYX YHMCENl Ha YHCIOBOW NpsMOH. PemeHne mnpakThyeckux 3amad ¢
MpPUMEHEHUEM cpeaHero apudmerndeckoro. Cpeanee apupMeTHIECKOe HECKOJIBKUX YHCEIL.

IIpoueHTsbl

[lonstne nporeHTa. BrluncieHne NPOIEHTOB OT YHCIAa W YMCHA 0 W3BECTHOMY IMPOIICHTY, BBIpaXKEHHE OTHOIICHUS B TPOLEHTaX. PelieHne HEeCIOXKHBIX
MPaKTUYECKUX 337a4 C IPOLIEHTaMHU.

JuarpamMmmel

Cronbuatbie U KpyroBele Auarpammel. M3sinedenne nadpopmanuu u3 quarpamm. M3o0paxkeHue quarpamMm Mo YACIOBBIM JIAHHBIM.

PanuonanabHble yncia



IHos0o:kMTeNBHBIC M OTPHLIATEIbHBIC YHC/IA

UzobpaskeHne ymcen Ha YMCIOBOM (KOOpAMHATHOW) mpsmod. CpaBHeHHe ymcen. Moaynb yucia, reoMeTpuyeckas MHTepHpeTanuss MOAyis uucia. JledcTBus c
MOJIOKUTENBHBIMU U OTPULIATENBHBIMH YUCIaMU. MHOKECTBO LENbIX YHCE.

IlousiTue 0 pauuoHaabHOM 4HciIe. [lepBUuHOE IpenCTaBIeHNE O MHOXKECTBE PALMOHANIBHBIX YHcell. JeficTBUS ¢ palOHaIbHBIMU YHCIAMU.

Pemrenne TeKCTOBBIX 32124

Eannunsl u3MepeHuii: ITUHBI, TUIOMIaad, 00bEMa, MacChl, BpEMEHH, CKOPOCTH. 3aBHCHMOCTH MEXKAY CAMHUIAMU M3MEPEHHUS KaXIOU BEJIWYHMHBL. 3aBHCUMOCTH
MEX[y BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; IPOU3BOJUTEIBHOCTh, BpeMsl, pab0Ta; [IeHa, KOJIMYECTBO, CTOMMOCTb.

3anaum Ha Bce apuMeTHUECKHE AelicTBUS

Pemienue TeKCTOBBIX 3324 apuPMETHIECKUM criocoOoM. Mcnonp3oBaHme TabnuI, cxeM, YepTeskel, APYruxX CPeICTB MPEACTaBICHHUS JaHHBIX MPH PELICHUH 3a/1a4H.

3agayn Ha ABUIKeHHe, PA00Ty M MOKYNKH

Pemienne HecloXHBIX 3aJad Ha JIBM)KEHHE B IIPOTHBOIIOJIOKHBIX HANPABICHUSX, B OJHOM HAIIPABICHUH, IBIDKEHHE II0 PEKE 10 TEYEHUIO M NPOTHB TECUCHHS.
Pemenue 3anau Ha coBMecTHyI0 padoty. [Ipumenenue apoOeii npu peleHny 3aaad.

3agaym Ha YacTH, 10JIM, IPOLEHTHI

Pemenue 3anau Ha HaXOXAEHUE YaCTH YKCTIA U YUCIA IO ero yacTu. Perienue 3aqay Ha NpoueHTs! U gonu. [IpuMeHenre nponopuuii Ipyu peeHny 3aaad.

Jloruyeckue 3aga4n

Perienne HecOXKHBIX JTIOTHYECKUX 3aad. Pernienue nornyeckux 3ajgad ¢ moMoIbio rpadoBs, TadmuI.

OcHoBHBIE METO/IbI PeLIEHUsI TEKCTOBBIX 3a/1a4: apu(METHICCKHH, Tepedop BapUaHTOB.

Harnsanas reomerpust

Ourypsl B okpyxaromeM Mupe. Harnsiqaele npeacraBieHus o Gurypax Ha IIIOCKOCTH: MpsiMasi, OTPE30K, JIyd, Yrodl, JIOMaHas, MHOTOYTOJbHUK, OKPY>KHOCTb, KPYT.
YeThIpexyroibHUK, NPSIMOYTOIbHHK, KBaapaT. TpeyroibHUK, BUIBI TPEYrOJbHHUKOB. [IpaBuiibHBIE MHOTOYTOJNBHUKH. M300pakeHHE OCHOBHBIX T€OMETPUYECKUX (HTYD.
B3auMHoe pacnosiokeHHe ABYX MPSMBIX, IBYX OKPYXKHOCTEH, HpsIMOM U OKpy>KHOCTH. JlinHa oTpe3ka, JomaHou. EnuHunel m3mepenus anuuel. Iloctpoenue orpeska
3amaHHOM AnuHbl. Buasl yrios. ['pagychHas mepa yria. I3smepeHue u NoCTpOeHUE YIJIOB ¢ TOMOLIBIO TPAHCIIOPTHUPA.

[lepumerp MHOrOyroibpHuka. [loHsATHE TUTOmAmU (UTYpHL, €IWHHILI U3MEpEeHHs IUiomanu. [lmomans npsMoyroibHUKa, KBajapara. [IpubmmkeHHOe H3MepeHHe
iomaau Guryp Ha knerdatoi Oymare. PaBHoBenukue Gurypsi.

Harnsinaele mpencraBieHust O TPOCTPAHCTBEHHBIX (urypax: KyO, Napaiienenunen, NOpu3Ma, OUpaMuia, wwap, cdepa, KoHyc, LuiuHap. M3o0paxenue
MpoCTpaHCTBEHHBIX Quryp. [Ipumeps! ceuennii. MHororpanHuku. [IpaBuibHbIe MHOTOTpaHHHUKH. [IpuMepsl pa3BepTOK MHOTOTPAaHHHUKOB, IUJIMHIPA U KOHYCA.

[NonsTne 0o6bema; enuHUIBI 00beMa. OOBEM MPSIMOYTOJIEHOTO Mapauiesienuie/ia, Kyoa.

[lonsaTtue o pasenctse duryp. LlenTpanbHas, oceBas u 3epKajibHast cuMMeTpuu. M300pakeHne CUMMETPHYHBIX QUTYP.

Perienue mpakTuieckux 3a1ad ¢ NpUMEHEHHEM POCTEHIITNX CBOUCTB QUTYP.

HcTopus MaTeMaTHKH

[NosiBnenne nudp, Oyks, nepornudos B nporecce cuéra U pacrpeneneHus npoaykros Ha JpesHem bmmknem Bocroke. Ces3b ¢ Heonmutnueckoit peBosronuei.

Poxxnenune mectuaecsTepuuHON cucTeMbl curcienus. llosBienue qecsaTHaHOM 3aicu Yuced.

Poxxnenne u pazsurue apudmernku HarypanbHbix uncen. HOK, HOJI, mpocTteie uncna. Pemero DpatocdeHa.

[osiBnenue HyIs M OTPULIATENILHBIX YKCEN B MaTeMatuke apeBHocTu. Pois Jnodanta. Ilouemy (-1)(-1)= +17?

[po6u B BaBunone, Erunre, Pume. OTkpriTHe necatnunbix gpo0eil. CtapuHHbIe cUcTeMbl Mep. JlecaTuuHble [podu 1 MeTprueckas cucrema mMep. JI. MarHunkuid.
Auare0pa
Yucna
PannonajibHble yHcIa
MHOXecTBO paoHaNbHbIX unces. CpaBHEHUE PalMOHAIBHBIX Yncell. JIelcTBHS ¢ pauuOHANBHBIMU YUcIaMu. [Ipedcmagnenue payuoHanbHo20 Yucia 0ecamuytoll
0pobwio.
HNppaunoHanbHbIe YuCIa



[onsaTHe uppanroHanbHOTO yucha. PacnosHaBaHue mppaunoHanbHbIX uucen. [IpuMepsl nokasatenscTB B anredpe. MppanuoHanbHOCTh yKca \/E . [Ipumenenune B
reoMmeTpuu. CpasHenue uppayuoHanbhslx yucen. MHuodcecmso oelicmeumensHulx yucell.

TosknecTBeHHbIe NPeoOpa3oBaHUS

YucioBble H OyKBeHHbIE BbIPAKEHHS

Bripaxkenue ¢ nepemenHoOH. 3HadeHne BbIpaxkeHus. [logcTaHoBKa BEIpaKEHH BMECTO MTEPEMEHHBIX.

Ienbie BbIpaKkeHus

CrerneHb ¢ HaTypaIbHBIM ITOKa3aTeneM U ee cBolicTBa. [IpeoOpa3oBanms BEIpasKeHHUH, COEPKAIINX CTENEHH C HATYPAJIbHBIM OKA3aTeNeM.

OpHouneH, MHorowieH. JeficTBUSI ¢ ONHOWIEHAMH M MHOTOWICHAMH (CIIOXKECHHE, BBHIYMTAaHUE, YMHOXeHHe). DOpMysbl COKpAlIEHHOTO YMHOXXEHUS: Pa3HOCTb
KBaJIpaToB, KBaJgpaT CyMMbl U pa3HOCTH. Pa3nokeHHe MHOrodjeHa Ha MHOXKUTENIU: BBIHECEHUE OOLIETO0 MHOMKHTENS 3a CKOOKH, 2pynnupoekda, npumeHneHue Gopmyn
COKpawenno2o ymHoxcenus. Keaopamuuiii mpexunen, pasiodcenue K8aOpamHo2o mpexyieHa Ha MHOMCUMETU.

Jpo6Ho-panuoHaJbHbIe BbIPAsKeHHUS

Crenenp ¢ 1enbIM IokaszateneM. lIpeoOpazoBanue IpOOHO-TMHEHHBIX BBIPAXKEHUIH: CIOKEHHE, YMHOXEHHE, AeNeHHe. Ancebpauyeckas Opobw. [Jonycmumvle
3HAueHUs1 NepemMeHHbIX 8 OPOOHO-payUoOHAIbHbIX ebipadiceHusx. Cokpawjenue aneedpaudeckux Opobei. Ilpusedenue ancebpauueckux Opobei Kk obujemy 3HAMeHAmenio.
Heticmeus ¢ aneedbpauveckumu OpobsaMu: CIOdNCEHUe, 8bIYUMAHUE, YMHOJNMCEHUE, OelleHUe, 8036e0eHUe 8 CIIEeNeHb.

IIpeobpazosanue vipasicenuii, cOOEpIHCAUUX 3HAK MOOYIIA.

KBaapaTusie kopuu

Apudmernyeckuil KBaapaTHbIi KopeHb. [IpeoOpa3oBanue BBIpaKEHHI, COACpPIKAINX KBAIpaTHBIC KOPHH: YMHOKCHHE, JEJICHHE, BEIHECEHHE MHOXHTENS H3-TIOJ
3HAaKa KOPHSl, GHeCeHUe MHOMCUMENS NOO 3HAK KOPHSL.

YpaBHeHus1 1 HepaBeHCTBA

PagencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHennst

ITonsiTue ypaBHeHMS M KOpHS ypaBHEHUsS. [Ipedcmaenenue o pagnocunvrHocmu ypasuenutl. Qbnacme onpeoenenus ypagHeHus (001acmv OONYCMUMbBIX 3HAYEHULL
nepemeHHo).

JIuHeiiHoe ypaBHeHNE U €r0 KOPHU

Pemenne nuHelHbIX ypaBHeHUiL. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo kopmueii aunetino2o ypasnenus. Pewenue nunetinbix ypagnenuii ¢ napamempom.

KBagpaTHoe ypaBHeHHE U €10 KOPHH

KBanpartuble ypaBHeHus. HemonHble kKBagpaTHbie ypaBHEHHs. [IUCKpUMUHAHT KBaIpaTHOTO ypaBHeHHs. PopMyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Perienyne KBaJpaTHBIX YpaBHEHUH:NCIIONb30BaHNE (HOPMYJIBI U1l HAXOXKJICHUSI KOPHEH, epagpuueckuii memoo peutenus, pazioxcenue
Ha MHOJMCUmMenu, noobop Kopuell ¢ UCNOIb306aHuem meopemvl Buema. Konuuecmeo KopHell K6aopamuozco YpasHeHus 6 3a8UCUMOCIU OM €20 OUCKPUMUHAHMA.
buxeaopamuvie ypasnenus. Ypasnenus, ceooumvie K auneliHbiM U Kéaopamuvim. Keadpamuvie ypasHeHus: ¢ napamempom.

JlpodHo-panonaibHbie ypaBHeHHS

Pemenne npocredmmx ApoOHO-ITNHEHHBIX YpaBHEHUH. Pewenue OpooHO-payuoHanbHulX ypagHeHull.

Memoovl pewienus ypagHeHuti: Memoovl pagHOCUTbHBIX NPeodpA306aHUlL, MEMOO 3amenbl nepemMentol, epagduieckuti memod. Hcnonvsosanue ceolicms ynxyuii npu
peuleHuu ypasHenuil.

Tpocmetiwue uppayuonanvhvle ypasuenus euoa | f (X) =a, \/f (X) = \/g (X) .

n
Vpasnenus 6uoa X = a .Vpaenenus 6 yeavix uuciax.
Cucrtembl YpaBHeHHUI



VYpaBHeHHe ¢ ABYMS NepeMeHHbIMU. JIMHEHHOEe ypaBHEHHE ¢ JBYMsI TIEpEMEHHBIMU. [Ipsamas kax epaguueckas unmepnpemayus JTUHetH020 YPAGHEHUs ¢ 08YMs
nepemeHHbIMU.

ITonsTue cucremsl ypaBHeHUH. Pellienne cucteMsl ypaBHEHUM.

MeTo/Ip1 petieHus CHCTEM JTMHEWHBIX yPaBHEHHUH ¢ ABYMS TIEPEMEHHBIMU: epaghuueckuti Memoo, Memoo ClON4CeHUs1, METO]T TIOJICTAHOBKH.

Cucmembl TUHEIHbIX YPABHEHUL C RAPAMEMPOM.

HepasencrBa

Uncnossie HepaBeHCTBa. CBONCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeANTMBOCTH HEPABEHCTB MPH 33aHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

HepagsenctBo ¢ nmepemennoii. Ctporue n HecTporue HepaBeHcTBa. JO1acmsy onpedeieHus HepageHcmaa (001acms 00NYCMUMBbIX 3HAYEHUTI HepeMeHHO).

Pemienne nMHEMHBIX HEPABEHCTB.

Ksadpamnoe nepagencmeo u e2o peuwtenusi. Peutenue k6a0pamuuix HepageHcms. UCHONb308aHUE CBOUCME U 2PAdUKA K8AOpAMUYHOU (DYHKYUU, MEeMOO UHMEPBATIO8.
3anuce pewenus K8aOpamMHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payUOHATLHBIX HEPABEHCME MEMOOOM UHMEPBATLOS.

CucreMbl HepaBeHCTB

CucreMbl HEpaBEHCTB C OIHOW MepeMeHHoW. PemeHne cructeM HEpaBEHCTB C OJHOW MEPEMEHHOM: JMHEHHBIX, keadpamHuix. V300pakeHre pelIeHus CUCTEMBI
HEPABEHCTB Ha YHMCIIOBOM MPsMOM. 3alKCh PELICHHSI CHCTEMbI HEPABEHCTB.

DyHKUNH

IHousiTHe pyHKIMU

JlexapToBBI KOOpAWHATHI HA TUIOCKOCTH. DOpMHUpOBaHUE IPEACTaBICHUH O METAIIPEIMETHOM TOHATHH «KOOPAUHATED. CIIOCOOBI 3ajaHusl PYHKIUN: aHATHTHIESCKHH,
rpaduueckuii, TabnuuHbi. ['paduk GyHknun. [IpuMepsl GyHKIUI, MOTydYaeMBIX B POILIECCE UCCIENOBAaHMS PA3IUUHBIX PEalbHBIX TPOLIECCOB U pelleHHs 3a/1a4. 3HaYCHHE
¢yHkuuu B Touke. CBoHcCTBa (YHKUMI: 00J7acTh OMpeneneHus, MHOKECTBO 3HAYCHUH, HYJIH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YeMmHOCIb/HeUemHOCMy, TPOMEKYTKU
BO3pacTaHus U YOBIBaHUS, HANOOJIbIIIee M HANMEHbIIIee 3HaUeHus. MccnenoBanme QyHKITUN 110 ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmuv ghynkyuu. Kycouno 3adannvle ghynkyuu.

JIuneiinas pynkuus

CpoiictBa u rpaduk nuHEiHON ¢yHKuuu. YrioBoil ko3ddunuent npsamoi. Pacnonoxenue rpaduka JMHEHHONH (YHKIMM B 3aBHUCUMOCTH OT €€ YIJIOBOTO
koaduimeHTa u cBOOOIHOrO wieHa. Haxoocoenue kod@puyuenmos aunetiHol GYHKyuu no 3a0aHHbIM YCI0BUSM. NPOXONCOCHUe NPIMOU Hepe3 08¢ MOUKU ¢ 3A0AHHbIMU
KOOPOUHAMAMU, NPOXOHCOCHUE NPSIMOIL Yepe3 OAHHYIO MOYKY U NAPALLEIbHOU OAHHOU NPSIMOLL.

Kpanparuunas pyHkuus

CaoiicTBa 1 rpaduk kBaapaTuuHoi QyHKIMH (1apadona). [locmpoenue epapura keadpamuunou ynxyuu no mouxkam. HaxoxaeHue HyJiel KBaJpaTUHYHON QyHKIINH,
MHOCECMBA 3HAYEHUT, NPOMENHCYMKO8 3HAKONOCHOAHCEA, NPOMENHCYMKOE8 MOHOMOHHOCIU.

Oo0paTHas NPONOPIHUOHATBHOCTh

k
CaoiicTBa QyHKIUH y = Ky = —. I'unep6omna.
X X
I'pagpuxu @ynxyuir. llpeoopasosanue epapura Gynkyuu y = f(X) o nocmpoenus epagpuros pynxyuti 6uoa y — af (kx +b)+c -

. k
TI'paghuxu gynxyuii y=a+x—b, y=~x,y=¥x, y=|x-
+

ITocsenoBaTEJLHOCTH M IPOTPECCUH

YucnoBasi mocieaoBaTeNbHOCTb. [IpuMepsl YMCIOBBIX MOCIEea0BaTebHOCTEH. beckoHeuHble mocieoBaTenbHOCTH. ApHudMeTHuecKkas Iporpeccusi U ee CBOMCTBA.
I'eomerpudeckas mporpeccusi. Qopmyna odwe2o uieHa u cymmuvl N NepevixX UNeHO8 apudmemuueckol u ceomempudeckol npoepeccuii. Cxo0auwasca ceomempuieckas
npoz2peccus.



Pemienne TekcToBBIX 3a1a4

3agaunm Ha Bce apu(MeTHYECKHE TeHCTBASA

Pemrenue TeKCTOBBIX 33724 apUPMETHIECKUM crIocoOoM. Mcnonap3oBaHue Ta0uL, CXeM, YepTekeil, APYTrUX CPENICTB MPEACTABICHUS JaHHBIX MPH PELICHUH 3a/1a4u.

3agauu Ha ABUKeHHE, PA0OTy M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYallMi B3aMMHOT'O PACIIONIOXKEHUSI OOBEKTOB IPU UX JBH)KEHUH, COOTHOLIEHHUS! 00BEMOB BBIIIOIHAEMBIX Pa0OT IPH COBMECTHOM padore.

3agayu HA YACTH, 10JIM, IPOLEHTHI

Pemenue 3anau Ha HaXOXKAEHUE YAaCTH YKCIIa U YUCIIA 10 €ro YyacTu. Pemenue 3a1ad Ha NPOLEHTH! U J0IM. IIpuMeHeHne nponopiuii Ipy pelieHny 3aaad.

Jloru4yeckue 3aga4u

Pemenue nornueckux 3agad. Peuwenue nocuueckux 3a0a4 ¢ nomowvio epaghos, madoauy.

OCHOBHBIE METOABI PeleHHsl TEKCTOBBIX 3aJa4: apu(@METHYCCKHid, alreOpandeckuii, nepedop BapUaHTOB. [lepsuunbie npedcmagieHus 0 Opyeux Memooax
peutenus 3a0a4 (ceomempudeckue u epagpuieckue memoowl).

CraTHCTHKA ¥ TeOPHUS BepPOSITHOCTe

CraTucTuka

TabnuyHoe u rpaduuecKkoe NPEACTaBICHHE IAHHBIX, CTOJI0YaThle M KPYIOBBIE AWAarpaMmbl, rpadUKd, NPUMEHEHHE AuarpaMM M TIpadHKOB A ONHUCAHUA
3aBHCHUMOCTEH peajbHBIX BEIWYHH, U3BJICUCHNE HHPOPMALMK U3 TaOIull, 1uarpaMm U rpaduxoB. OnucaTenbHble CTATUCTUYECKUE TIOKA3aTeH YHCIOBBIX HAOOPOB: cpenHee
apudmeTnieckoe, Meduana, Hauboblllee U HAUMEHbIIIee 3HaUCHHUS. Mephbl pacceMBaHus: pa3Max, OUCHnepCcUsl U CIaHOapmHoe OMKIOHEeHUe.

CrnyyaiiHast ©I3MEHYMBOCTh. MI3MEHUNBOCTD MPpU UBMEpPEHUSIX. Pewarowue npasuia. 3aKkoHOMEPHOCIMU 8 USMEHUUBBIX BETUUUHAX.

CiyyaiiHble cOObITHSA

CrydvaiiHble ONBITHI (SKCHIEPUMEHTHI), dJIEMEHTapHbIE CIy4aliHble cOOBITHS (MCXO0/bI). BeposTHOCTH 3nieMeHTapHbIX COOBITHIA. COOBITHS B CTy4aliHBIX SKCIIEPUMEHTaX
W ONaronmpusTCTBYIOIIUE SIIEMEHTapHbIE COOBITHA. BeposTHOCTH ciydailHbIX cOOBITHIH. ONBITEI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTApHBIMH COOBITHSMU. Knaccumueckue
BEPOSITHOCTHBIE ONBITHI C MCIOJIB30BAHUEM MOHET, KYOMKOB. [Ipedcmagnenue cobvimuii ¢ nomowplo ouaspamm Juaepa. Ilpomueononoscnvie cobvimus, odveouneHue u
nepeceuerue codovimuti. Ilpasuno cnoosicenusi gepoamuocmeii. Cayuaiinsiti 6v100p. Ilpedcmasnenue s3xcnepumernma 6 sude depesa. Hesagucumvle cobvimus. Ymruoowcenue
seposimuocmelt He3a8ucumblx coovimui. Ilociedosamenvhvie Hezagucumble ucnvimanus. [IpeacTapaeHne 0 HE3aBUCUMBIX COOBITUSIX B XKU3HH.

Inemenmul KOMOUHAMOPUKU

Ipasuno ymnooicenus, nepecmanosku, gpaxkmopuan yucia. Covemanus u yucio covemanuti. @opmyna uucna covemanui. Tpeyeonvnux l[lackana. Onvimel ¢ 60abuum
YUCTIOM PABHOBO3MOICHLIX dIIeMEHMAPHLIX cobbimull. Buiuucienue eeposmuocmeti 6 Onvimax ¢ npumeHnenuem KomMouHamopuwix ¢opmyn. Ucneimanus bepnyninu. Ycnex u
Heyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvimanuti Beprynnu.

Cnyuaiinple enuyunsl
3HaKoMcmeo co CAYUAUHBLIMU GENUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX CAYYauHblX eeauuuH. Pacnpedenenue eeposmuocmei. Mamemamuueckoe odcudanue.
Ceoiicmea mamemamuueckozo oxcuoanus. Ilonamue o 3akone Oonvwux uucen. Hsmepenue eeposamuocmeti. I[Ipumenenue 3aKona OOIbWUX UUCEN 8 COYUONO2UU,
CmMpaxoeanuu, 6 30pasooxpanenul, obecneyenuy 6e30nACHOCMU HACENeHUsL 8 YPE3BbILAUHBIX CUMYAYUSX.

I'eomeTpust

I'eomeTrpuueckue Gpurypbl

Durypsl B reoMeTPpUM U B OKPY:KalolleM MUpe

I'eomerpuueckas ¢purypa. @opMupoBaHue NPEeACTABICHUN O METAPEAMETHOM MOHATHH «PUTypay.

Touka, TUHUS, OTPE3OK, MpsAMas, Tyd, IOMaHas, TNIOCKOCTh, YTOJI, OMCCEKTpHCa yIila U €€ CBONCTBA, BU/BI YTIIOB, MHOTOyTOJEHUKH, KPYT.

OceBasi CUMMETpHS reoMeTprUecKuX Guryp. LleHTpanbHas CHMMETpHUS TeOMETPHUYECKIX PHUTYD.

MHOroyrojbLHIKH

MHOTOYTOJBHHK, €ro 3JeMEHThl W ero CBOMCTBa. Pacrio3HaBaHWE HEKOTOPHIX MHOTOYTOJBHUKOB. BbinyKivle U HesbinyKiavie MHO20y2oabHuku. IlpaBuimbHBIE
MHOTOYTOJTbHHKH.



Tpeyronbuuku. BricoTa, MeauaHa, OMCCEKTpHCa, CPEAHsS JIMHUSA TPEYrojbHHMKA. PaBHOOSAPEHHBINH TPEYroJIbHUK, €ro CBOMCTBA M NMPU3HAKA. PaBHOCTOPOHHUI
TpeyroiabHUK. [IpSIMOYTONBHBINM, OCTPOYTOJIBHBIN, TYIOYTOJIBHBIN TPEYroIbHUKH. BHenHMe yrisl TpeyronsHuka. HepaBeHCTBO TpeyroabHUKA.

Yerpipexyronpuuku. [lapamienorpamm, pomMO, NpsMOYTONBHUK, KBaIpaT, Tpamenus, paBHoOeapeHHas Tpanenus. CBoiicTBa M MpU3HAKHU Mapajuieiorpamma, pomoa,
OpsIMOYIOJIbHUKA, KBAApaTa.

OKpy:KHOCTB, KPYI

OKpy>KHOCTB, KpYyT, UX 3JIEMEHTHI U CBOMCTBA; LIEHTpalIbHbIE U BIUCAHHbIE yIibl. KacaTenbHas u cexywas K OKpy>KHOCTH, Ux cgolicmed. BriucaHHble U ONUCaHHbBIE
OKPYKHOCTH JUIsl TPEYTOIBHUKOB, YeMblpexy20IbHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

I'eomerpuueckue Gurypbl B npocTpaHcTBe (00bEMHbBIE TeJIa)

Mmnozoepannux u ezo snemenmoul. Haseanus MHO202PAHHUKOS C PA3HLIM NOJONCEHUEM U Koauuecmeom zpauei. [lepBHUHBIE MpPEICTaBICHUS O MUPAMHUIE,
napaenenuiesae, npusme, cepe, mape, MHIMHAPE, KOHYCE, UX 3JEMEHTaX M MPOCTEHIINX CBOHCTBAX.

OTHOmIEHNS

PagsencrBo ¢uryp

CBoiicTBa paBHBIX TPEyrodbHUKOB. [IpM3HaKu paBeHCTBa TPEYTOJIBLHUKOB.

IHapajiebHOCT NPSAMBIX

[Ipu3Haky U CBOHCTBA MapayUIeNbHBIX MPSAMBIX. Akcuoma napairenvrocmu Eexnuoa. Teopema Daneca.

IlepnenaukyJsipabie NpsiMble

[Mpsmoii yromn. Iepnenaukynsp k npsimoit. Hakmonnas, mpoexnust. CepeAMHHBIN MEPIEHANKYISP K 0Tpe3Ky. Ceoticmaa u npusHaxu nepneHOUKyIsipHOCIU.

Ilooobue

IIponopyuonanvnvie ompesxu, nododue gueyp. Illooobuvie mpeyeonvruxu. Ilpusnaxu noooous..

B3aumHoe pacnoJioxeHne psiMOil U OKPYKHOCTH, 08YX OKPYHCHOCHIE.

HN3mepeHusi U BbIYMCICHUS

Benuyunbl

Ilonstue Benuuunel. Jiinna. 3mepenne nnvnbl. EquHUbB n13MepeHus JuinHbl. Benuunna yria. ['pajgycHas Mepa yria.

[TonsTre o moniany TIoCKol (GUTYpHI U ee cBoiicTBax. V3smepenue ruiomaneii. EAuHAIBI n3MepeHws IIIoau.

[Ipencrasnenne 06 oObeMe U ero cBoiicTBax. M3mepenune oobeMa. EnuHuIb n3mMepeHus 00beMOB.

HN3mepeHus: ¥ BHIYUCIEHAS

WHCTpyMEHTHI [T U3MEPEHHI U TMOCTPOSHHI; U3MEPEHHE U BBIYHCICHUE YIJIOB, JUIMH (PAacCTOSIHUI), Mmiomazei. TpuronoMerpuieckue GyHKIMH OCTPOTO Yyria B
MPSIMOYTOIILHOM TPEYTOJIBHUKE [ pucoHomempuueckue @yHKyuu myno2o yeid. BbIUNCIEHHWE 3JIEMEHTOB TPEYTOJbHHUKOB C UCIIONB30BAHUEM TPUTOHOMETPHUYECKUX
cooTHomeHnH. DOpMyITBI TIOMIAIN TPEYToJIbHUKA, MapajielorpaMMa U ero YacTHBIX BUAOB, (DOPMYJIBI JUIMHBI OKPYKHOCTH | TUTOmanu kpyra. CpaBHEHHE M BbIYMCIICHHE
wionianei. Teopema [Tudaropa. Teopema cunycos. Teopema kocurycos.

Paccrosinus

Paccrostane Mexry Toukamu. PaccTostHue OT TOUKH JI0 IPSIMOU. Paccmosinue medxicdy gueypamu.

I'eomeTpryeckue NOCTPOeHUs!

I'eomeTprueckne NOCTPOEHUS ISl WIUTIOCTPALIUH CBOWCTB TEOMETPHUECKUX (PUTYD.

WHCTpyMEHTHI U1l TOCTPOSHUH: UPKYJIb, TUHEHKA, YTONBHUK. [Ipocmeliuiue nocmpoenus yupkyiem u JUHetKol: nocmpoerue OUccekmpucsl yend, nepneHOuKyisapa
K NpAMOU, yead, pagHozo 0aHHOMY,

Ilocmpoenue mpey2onbHUK08 No mpem CIMOpPOHAM, 08YM CHIOPOHAM U YLy MeXCOY HUMU, CHOPOHE U 08YM NPUNENCAWUM K Hell YelaM.

enenue ompeska 6 OGHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpa3zoBanus

[onsatue npeoOpazoBanus. [IpencrasneHne o MeTanpeaAMETHOM MOHATUH «IIpeoOpazoBanue». [lodoobue.



JIBHKeHUSsI

OceBas U LIEHTpAJIbHASI CHMMETPUS, HOBOPOM U NAPAILebHbIU nepenoc. Kombunayuu 0eudicenutl Ha nA0CKOCMU U UX COUCMEa.

BekTopb! H KOOPAMHATHI HA MJIOCKOCTH

BexTopsl

[TonsTre BekTOpa, IEWCTBUS HAJl BEKTOPAMH, UCIIOIB30BAaHIE BEKTOPOB B GUBHKE, pA3NI0NCEHUE BEKMOPA HA COCMABIAIUUE, CKATIAAPHOE NPOU3BEOeHUE.

Koopaunatsl

OCHOBHBIE TIOHATHS, KOOPOUHAMbL BEKMOPA, PACCMOAHUE Mexcdy moukamu. Koopounamel cepeounsl ompeska. Ypasnenus guzyp.

Tlpumenenue gexmopos u Koopounam O0jis peuieHuss RPOCMeUUUX 2e0MeMmpPULecKUX 3a0au.

HcTopus maTtemaTuku

Bosnuxnosenue mamemamuxu xax nayxku, smanst ee pazeumusi. OCHoGHbIe paz0envl MamemMamuxy. Boioarowuecss mamemamuxu u ux 6Kiao @ paseumue HayKu.

beckoneunocmov mHoocecmsa npocmuix wucen. HJucna u onunvl ompeskos. Payuonanvusie uucna. Illompebnocmo 6 uppayuonansHuix wuciax. lxona [ugazopa

3apooacoenue aneebpul 6 Heopax apupmemuxu. An-Xopezmu. Poocoenue dyxeennou cumeonuxu. 1. @epma, @. Buem, P. /lexapm. HUcmopus éonpoca o Haxoxicoenuu
opmyn xopuell aneedpauveckux ypasuerul cmenenei, oonvuux yvemvipex. H. Tapmanws, /[c. Kapoano, HX. Abenw, D. [anya.

Tlosagnenue memooda KOOpOUHAmM, NO3ONAOWE20 NEPEBOOUMb 2eoMempuyecKkue 00beKkmvl Ha A3biK aneeOpol. Tlosenenue epaghuxos ynxyuii. P. [exapm, I1. @epma.
Ipumepwl paznuunvix cucmem KOOpOUHAm.

3aoaua Jleonapoo Iuzancrkoeo (Qubonavuu) o kponuxax, uucia Puoonauuu. 3adaua o waxmamuou oocke. CXOOUMOCHb 2e0MEMPUYECKOU NPOSPECCUlL.

Hcmoku meopuu sepossmuocmeti: cmpaxosoe oeno, azapmuvie uepol. I1. @epma, b.Ilackanw, A. Bepnynu, A.H.Konmozopos.

Om 3emnedenusn xk eeomempuu. Ilugazop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npasuIbHLIX MHO20Y201bHUKOS. Tpuccexkyus yena.
Kesaopamypa xpyea. Yosoenue kyoa. Hcmopus wucna rr. 3onomoe cevenue. «Hauanay Esxnuoa. JI Diinep, H. U .Jlobauesckui. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWE20 MUPA.

Acmponomus u ceomempusa. Ymo u xax ysuanu Awmaxcazop, Spamocpen u Apucmapx o paszmepax Jlyuei, 3emau u Connya. Paccmosanua om 3emau 0o Jlynol u
Connya. Uzmepenue paccmosinusi om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1. Diinep. HU. Jlobauescxuu, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u Hagueaykux HayK, passumue poccutickoeo ¢noma, A.H. Kpwvinos. Kocmuueckas npoepamma
u M.B. Kenowiuu.

TemaTn4yeckoe NJIAHNPOBAHME Y4eOHOI0 MpeaMeTa

No | Ha3Banue paznena Mopynps BocCOIUTATENbHON KonuuectBo yacos
nporpamMmsl «I1IKOJTBHBIN YPOK»
5 kiace
IToBTOpEHME Kypca MaTEMAaTUKHA HAYAJIBHOM IIKOJIBI 1 8
1 | Jlunuu 8
2 Hamypanvuuie wucna 2 13
3 Jleticmeusi c HamypanbHbIMUu YUCIAMU 1 22
4 Hcnonvzosanue ceoticme deticmauti npu 8bI4UCTIeHUSIX 1 12
5 Yenvt u mHozoy2onvHUKU 9
6 Jenumocmo uucen 15
7 TpeyzonvbHUKU U Yemblpexy20IbHUKU 10
8 Jpobu 18
9 Heticmesus ¢ Opobsimu 34




10 | Muoeoepannuxu 10
11 | Tabauywsl u ouacpammol 9
[loBTOpeHue 10
Hroro 175 yacoB
6 Kkiacc
1 Llpobu u npoyenmoi 2 19
2 Ipsimvie Ha nrockocmu u 8 RPOCMpPAHCMEe 1 7
3 Jecamuunvie opobu 1 9
4 leticmeus ¢ decamuunvimu OpoosImu 1 31
5 Oxpyaicnocmo 10
6 OmHowenus u npoyeHmuol 14
7 Cummempust 8
8 Buipasicenus, popmynsi, ypaguenus 15
9 Llenvie uucna 14
10 | Muoowcecmso. Kombunamopura 9
11 | Payuonanvhule uucna 16
12 | MHozoyzonbHuKY U MHO20SPAHHUKU 10
13 | [losmopenue 13
Hroro 175 yacos
7 kjaacc
Anrebpa
1 Buipaoicenus, mooxcoecmaa, ypasHenus 2 24
2 Dynxyuu 1 11
3 CmeneHnb c HaMYPANLHLIM NOKA3AMENEM 1 11
4 MHuozounenvt 1 17
5 Dopmynvl COKPAUEHHO20 YMHONCEHUS 19
6 Cucmemvl TUHEUHBIX YPAGHEHUL 15
Tlosmopenue 8
HUroro 105 yacoB
I'eomerpus
1 | Hauanvusie ceomempuyeckue ceoeHus 2 11
2 | Tpeyeonvruxu 3 18
3 | Hapannenvuvie npsamole 13
4 | Coommnoutenue mexncoy cmopoHamu U yeramu mpey2oabHuKa 20
5 | Hosmopenue 8
HWroro 70 yacoB
8 kuace
Anrebpa
1 Ilosmopenue 1 1
2 Payuonanvnvie opobu 2 23




3 Ksaopamnvie xopnu 1 19

4 Keaopamnvle ypasnenus 21

5 Hepasencmea 1 20

6 Cmenens ¢ yeavim noxazamenem. neMeHmovl CMamucmuxy 13

7 Tlosmopenue 8
Hroro 105 yacos

I'eomerpus

1 Tlosmopenue 1

2 Yemuvipexy2onbHuKU 1 14

3 ITnowaou 1 14

4 Tlooo6HvIe mpeyzonbruxu 3 19

5 Oxpyaicnocmo 18

6 Tlosmopenue 4
HUroro 70 yacoB

9 kaacc
Anrebpa

1 ITlosmopenue 1 2

2 Ksaopamuunas ¢hynxyus 2 24

3 Ypaeuenusi u nepasencmea ¢ 0OHOU NePEeMEeHHOU 2 13

4 Ypaeuenus u nepasencmea c 08yms nepemenHvIMU 17

5 Apugpmemuueckas u ceomempuieckas Npoepeccus 15

6 Dnemenmuvl KOMOUHAMOPUKY U MEeOPULU BePOSTMHOCMEN 13

7 HUmoeosoe nosmopenue 18
Hroro 102 yaca

I'eomerpus

Ilosmopenue xypca 7-8 knacca 2
Bexmoput 2 10
Memoo xoopounam 1 10
Coomuouwienue mexncoy cmopoHamu u yenamu mpeyeoavhuxos. Ckanapuoe npousgeoenue 1 14
BEKMOPO8
Jlnuna oxpysicnocmu u niowads Kpyea 1 11
Jsuorcenus 7
Hauanvnvie ceedenus us cmepeomempuu 4
06 akcuomax eeomempuu 1
Tlosmopenue 9
Hroro 68 1yacoB




