AHHOTaNMs K padoyeil mporpaMmme 1o MaTeMaTHKe.

5-9 knaccenl (PI'OC)
Pabouast mporpamma 1o yuyeOHOMY nIpeaMery «MaremaTrka» pa3paboTaHa B COOTBETCTBHM C  OCHOBHOM 00pa3oBaTelIbHOM

nporpaMmoii ocHoBHoro o01miero oopazoanus ['BOY OOIII c.Ilecounoe (B pemaximu npukasza Ne 82 ot 28.08.2020r.) u ®I'OC
00O (nmpuka3z Munucrepcta oopazoanus U Hayku PO ot 17.12.2010 Ne 1897, ¢ usmenenusimu ot 31.12.2015 Ne 1577).

ITporpamma COOTBETCTBYET OCHOBHOM 00pa3oBareapbHOU nmporpamme 1 vaueonomy mwiany ['bOY OO c.IlecoyHoe:

1. Pabouas nporpamma kypca «Martemaruka» 5 kiiacc chopMUpOBaHa Ha OCHOBE, aBTOPCKOW mporpaMMmel. «Maremaruka: 5-11
kiacce» (aBTophl: A.I'.Mep3isik, B.b.ITonouckuii, M.C.Skup u ap. M.: «Bentana-I'pad», 2019r.).
2. Pabouas mporpamma kypca «MaTtemaTkay 6 kinacc chopMupoBaHa Ha OCHOBE aBTOPCKOM mporpammel. «H.S.Bunenkun: 5-6

kiaccel (aBTopel: T.A.Bypmuctposa.-M.: «IIpocBemenue, 2018r.).

3. Pabouas mporpamma kypca «Anredpa» copmMupoBaHa Ha OCHOBE, aBTOpckoi mporpammel «FO.H. Makaperues : 7 - 9

kiaccel» (aBTophl: T.A. Bypmuctposa. -M.: «IIpocBemenuey, 2018 r.).

4. Pabouas nporpamma kypca «I'eomerpusi» cpopmupoBaHa Ha OCHOBE, aBTOpckoil nmporpammel JI.C.AtanacsH: 7 -9 knaccel

(aBTopsl: bypmuctposa. -M.: «IIpocsemenue», 2018 r.).

CozepkaHue peaTn3veTcs ¢ IIOMONIBI VUEOHHUKOB JUIS 00111€00DpaA30BaATEILHBIX VUPEKIICHUI:

1. Yue6Guuk. Matemartuka 5 kiacc. A.I'. Mep3msik, B. b. [Tononckuii, M.C. Sxup, C.W. u np . — M.: «Benrtana-I"pad»,
2020 r.;

2. Yueonuk. Matematuka 6 xknacc. H.A. Bunenkun. B.1 XKoxos., A.C. Uecnokos., C.W. l1[Bapiidypa. . — M.: MHemo3uHa,



2017 r,;

3. Yuebnuk. Anreopa 7 knacc. FO. H. Maxkaperues, H. I'. Mungiok, K. U. Hemikos, C. b. CyBoposa; oz pexn. C. A.

Tenaxosckoro. — M.: [Ipoceemenue, 2019 r.;

4. YueOnuk. Anreopa 8 kiacc. F0. H, Makapsrues, H. I'. Muniok, K. U. Hemikos, C. b. CyBopoga; oz pexn. C. A.

Tenaxosckoro. — M.: [Ipocsemenue, 2018 r.;

5.YuebOnuk. Anredpa 9 kiacc. 10. H, Makapsiues, H. I'. Munaiok, K. U. Hemkos, C. b. CyBoposa; nox pea. C. A.

TenaxoBckoro. — M.: IIpocsemienue, 2018 r.;

6. 7 kiacc. YueOnuk. I'eomerpus, 7 — 9 knaccel. JI.C. Aranacsan, B.®. byty3os, C.b. Kagomiies u ap. — M.: [Ipocsemienue,
2017 r..

7. 8 ximacc. YueOnuk. 'eomerpus, 7 — 9 knaccel. JI.C. Aranacsan, B.®. byry3os, C.b. Kagomies u ap. — M.: [IpocBemienue,
2017 r..

8. 9 xnacc. Yuebnuk. ['eomerpus, 7 — 9 knaccsl. A.B.Iloropenos.- M.: IIpocsemenune, 2017 r.

eau u 3agaum.

[lenu oOyueHHss MaTeMaTHKE B 00I1e00pa30BaTEIbHOMN MIKOJIEC OMPEACIISIIOTCS €€ POJIbI0 B pa3BUTHH OOIIECTBA B 1IEJIOM U
(hOpMHPOBAHUN TUYHOCTH KAXKIOTO OTICIBHOTO YesloBeKa. Poih MaTeMaTHYECKO# MOATOTOBKH B 00IIEM 00pa30BaHUN
COBPEMEHHOTO YeJIOBEKA CTABUT CIICAYIOIINE e 00ydIeHNUsS MaTEMaTHKE B IIKOJIE:

-OBJIaJACHUC KOHKPCTHBIMU MATCMATHYCCKHUMHU 3HAHUAMU, HGO6XOI[I/IMBIMI/I I IIPUMCHCHU B HpﬂKTH‘-ICCKOfI ACATCIBbHOCTH,



AJI1 U3YyYCHUA CMCIKHBIX AUCHUININH, AJIA IMTPOJOJIZKCHUA 06p330BaHI/I$I;

-MHTEJUIEKTyaJIbHOE pa3BUTHE, (GOPMUPOBAHHUE KAUECTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY JIJIsl TIOJTHOLIEHHOM KU3HU B
COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MATEMATUYECKOM IEATEIBHOCTH: ICHOCTH U TOYHOCTH MBICIIN, KpUTUYHOCTHU
MBIIUICHUS, UHTYULIUH, JOTHYECKOTO MBILIUIEHUS, SJIEMEHTOB aJIrOPUTMUYECKON KYJIbTYpPBI, IPOCTPAHCTBEHHBIX
IpECTaBICHUN, CHOCOOHOCTH K NMPEOJI0JIEHUIO TPYAHOCTEN;

-(bOpMI/IpOBaHI/Ie HpGI[CTaBJIGHI/Iﬁ 00 NACAX U MCTOdAaX MATCMATUKH KaK YHUBCPCAJIBLHOI'O A3bIKa HAYKHU U TCXHUKHU, CPCACTBA
MOACIUPOBAHNA SIBJICHUM U IIPOLCCCOB;

-BOCIIMTAHHUC KYJIBTYPBI JTHUIYHOCTH, OTHOIICHUA K MATCMATHUKC KaK K YaCTH O6HIC‘I€HOBGII€CKOﬁ KYJIbTYPbI, IOHUMAaHUA
SHAYUMOCTHU MATCMATUKHU OJISI HAYYHO- TCXHUYICCKOI'O IMporpecca.

HGHLIO N3ydCHU ITPCAMCTAa MAaTCMATHUKH B 5-6 kyaccax SIBJISICTCS CUCTEMaTHUECKOe Pa3BUTUC ITOHATHA YUCJIA, BI)Ipa6OTKa
YMGHHIZ BBIITOJIHATD YCTHO U ITIMCBMCHHO apH(llMeTHIIeCKI/Ie I[@ﬁCTBPISI Haad YucCiaMH, IICPCBOJAUTL NPAKTUUCCKUC 3a1a49U HA
A3BIK MAaTCMAaTUKH, IIOATOTOBKA 06yqa101111/1xc;1 K U3YUYCHHIO CUCTEMATNYCCKUX KYPCOB aHF€6pBI N ITCOMCTpPHUMU.

[enbto u3yueHus npeameTa anredpsl B 7-9 kiiaccax sIBISETCS pa3BUTUE BBIYUCIUTEIBHBIX U (DOPMATIbHO-ONIEPATUBHBIX
areOpanveckiux yMEHUN 0 YPOBHS, MMO3BOJISIONIET0 YBEPEHHO UCIIOB30BaTh UX MPH PEIICHUH 3a]]a4 MaTEMaTHKHU U
CMEXHBIX IPeIMETOB ((PU3UKU, XUMUHU, OCHOBbI HH(POPMATHUKHU U BBIYMCIUTEIBHON TEXHUKHU U Ap.), YCBOECHHUE ammapara
YPaBHEHUU U HEPABEHCTB KaK OCHOBHOT'O CPEACTBA MATEMATUYECKOT0 MOACIMPOBAHUSA ITPUKIIAIHBIX 33/1a4, OCYILLECTBIICHUE
(GyHKUIHMOHATIBHOM MOATOTOBKU IIKOJIBHUKOB. L{eb10 n3yueHus nmpeamMeTa reoMeTpun B 7-9 Kiaccax sBIIseTCs
CHUCTEMaTUYECKOE U3YUCHHE CBOMCTB T€OMETPUYECKUX (PUTYp Ha MIOCKOCTH, (POPMUPOBAHUE POCTPAHCTBEHHBIX

HpeHCTaBHeHI/Iﬁ, Pa3BUTHUC JIOTHYCCKOI'O MBIIMIJICHUA U IIOATIOTOBKA allllapara, HGO6XOI[I/IMOF0 IJI1 N3Yy4YCHUS CMCIKHBIX



mucruiuive ((pu3rka, YepueHre 1 T.J1.) U Kypca CTepPEOMETPUN B CTAPIIMX KJIaccax



rocyapcrBeHnoe 01/KeTHoe 00meodpasoBareiabHoe yupeaaenne Camapekoii 061actu

OCHOBHasi 00meoOpasoBaTebHas mKoa ¢. [lecounoe MyHnuunaabnoro paiiona besenuykekuii Camapcekoii 06/1actu

W Hu, 19
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«PACCMOTPEHO» «[IPOBEPEHO»
na MO yuumenei 3am. oupexkmopa no YBP
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om 26.08.2020 om 27.08.2020
om 28.08.2020
PABOYAS IPOT'PAMMA

OCHOBHOI'O OBUIEI'O OBPA3OBAHUS
«MaTeMaTHKa»

5-9 ki1accenl

Cocrasurenn: Kazankosa Oubra Baaaumuposna

2020-2021 yuednsrii roj



IlosicHuTe ILHAA 3aIMCKA

Pabouas nporpamma o yueoHoMmy npeamery «MaremaTuka» pa3padoTaHa B COOTBETCTBHHM C  OCHOBHOM 00pa3oBaTeNbHOMN
nporpammoit ocHoBHOTro o61iero oopazosanust ['bOY OOIII c.Ilecounoe (B penakiuu npukasa Ne82 ot 28.08.2020r.) u ®I'OC
OOO (nmpuka3 Munncrepcta o0pazoBanus U Hayku PO ot 17.12.2010 Ne 1897, ¢ usmenenusimu ot 31.12.2015 Ne 1577).

ITporpamma COOTBETCTBYET OCHOBHOM 00pa3oBareapbHOo nporpamme u vaeonomy mwiany 'bOY OOII c¢.Ilecounoe:

1. Pabouas nporpamma kypca «Maremaruka» chopMHUpOBaHa HAa OCHOBE, aBTOPCKOM MporpaMmsl. . «Maremartuka: 5-11
kiacce» (aBTopbl: A.I'.Mep3insk, B.b.ITonouckuii, M.C.Skup u ap. M.: «Bentana-I'pad», 2019r.).

2. Pabouas mporpamma kypca «MaTtemaTukay 6 kinacc copMupoBaHa Ha OCHOBE aBTOpCKO# mporpammbl. «H. 5. Bunenkun: 5-6
kiaccel (aBTopel: T.A.bypmuctpona.-M.: «IIpocsemienue, 2018r.).

3. Pabouas mporpamma kypca «Anredpa» copmMupoBaHa Ha OCHOBE, aBTOpckoi mporpammsl «H0.H.Makaperaes : 7 - 9

kiaccel» (aBTOphl: T.A. Bypmuctposa -M.: «IIpocsemienuey, 2018 r.),

4. Pabouas nporpamma kypca «I"eomerpusi» chopmupoBaHa Ha OCHOBE, aBTOpckoit nmporpammsbl «JI.C.AtanacsH: 7 -9 knacchl

(aBTopsbl: bypmuctposa. -M.: «IIpocsemienune», 2018 r.),

CopeprkaHue peanu3yercs ¢ MOMOIIbI0 yUeOHUKOB JiJ1s1 0011€00pa30BaTENbHbBIX YUPEKICHUN:

1. YueOGnuk. Matemartuka 5 xiacc. A.I'. Mep3nsk, B. b. ITonorckuii, M.C. Skup, C.HU. u 1p . — M.: «Benrtana-I'pad», 2020 r.;

2. YueOHuk. Matemaruka 6 kinacc. H. . Bunenkun. B.1 XKoxos., A.C. Uecnokog., C.U. [lIBapudypa. . — M.: Muemo3una, 2017
r.;

3. Yuebnuk. Anredpa 7 knace. FO. H. Maxkaperaes, H. I'. Munniok, K. U. Hemkos, C. b. CyBopoga; ox pea. C. A.

TensakoBckoro. — M.: IIpocsenienue, 2019 1.;

4. Yyeonuk. Anredpa 8 kiacc. 0. H, Makapsiues, H. I'. Munntok, K. Y. Hemkos, C. b. CyBoposa; nox pen. C.

A.Tenskosckoro. — M.: IIpocsemienne, 2018 r.;



5. Yuebnuk. Anredpa 9 knacc. FO. H, Maxkapseriues, H. I'. Munnioxk, K. M. Hemkos, C. b. CyBoposa; o pexn. C.
A.Tenskosckoro. — M.: IIpocsemienue, 2018 r.;

6. 7 knacc. YueOnuk. ['eomerpus, 7 — 9 knaccel. JI.C. Atanacsy, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsernienue,
2017 r.

7. 8 xnacc. Yuebnuk. I'eomerpus , 7 — 9 knaccel. JI.C. Atanacsin, B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsenienue,
2017 r..

8. 9 knacc. Yuebnuk. ['eomerpusi, 7 — 9 kiaccel. A.B.IToropenos - M.: IIpocsemienue, 2017 r.

Ilnanupyemble pe3yabTaThl H3YYEHHSI Kypca MaTeMaTHKA

N3ydyeHne mMareMaTUKU HANpaBJIEHO HA JOCTHXKEHHE 00yUYarOIIMMUCS JIMYHOCTHBIX, METANIPEAMETHBIX (PEryIsSTUBHBIX,
[I03HABATEJIbHBIX U KOMMYHUKATUBHBIX) U TIPEIMETHBIX PE3YJIbTATOB.
JInyHOCTHBIE:
- (opMHpOBaHHE OTBETCTBEHHOIO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH OOYYAlOIIMXCS K CAaMOPAa3BUTHUIO U
caM000pa30BaHUI0 Ha OCHOBE MOTMBALMM K OOYYEHHUIO M IMO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHUIO JajbHeMIien
WHIUBUYAIbHON TPaeKTOpUU 00pa3oBaHuUs Ha Oa3e OPUEHTHPOBKH B MUpe mpodeccuil 1 npodhecCuoHaNbHBIX MPEANOYTEHUH,
C YYETOM YCTOMYMBBIX MTO3HABATEJIbHBIX UHTEPECOB, a TAK’KE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIBHOIO OTHOLIEHUS K TPYAY,
Pa3BUTHS OIBITA YYACTHUS B COLUAIBHO 3HAYNMOM TPYIE;
- (popMHpOBaHUE LETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U 0OIIECTBEHHOM
NPAKTUKH, YUYUTHIBAIOLIETO COLUAIBHOE, KyJIbTYpHOE, I3bIKOBOE MHOI000pa3rue COBPEMEHHOTO MHPA;
- (opMupoBaHUE OCO3HAHHOIO, YBAXHUTEIBHOTO M JOOPOXKEIATEIbHOTO OTHOIICHHS K APYrOMY YEJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUI0, KYJIbTYpE, T'PaKJAHCKOM IMO3UIMH; TOTOBHOCTH U CHOCOOHOCTH BECTH JMAJOr C JAPYTMMH JIOJbMU H
JOCTUraTh B HEM B3aUMOIIOHUMAaHMS;

- OCBOCHHUC COIMAJIbHBIX HOPM, IIPaBHJI ITOBCACHUS, poneﬁ u (i)OpM COHI/IEU'IBHOﬁ JKU3HHU B I'pyIIIax HU COO6H.I€CTBaX, BKJIrO4asa



B3pOCJIbIE U COLMAaJIbHBIE COOOIIECTBA; y4acTHE B IIKOJHLHOM CaMOYIpPABIEHHH MU OOUICCTBEHHOM JXHU3HHM B Mpeaenax
BO3PACTHBIX KOMIIETCHIIUN C YU€TOM PETUOHAIBHBIX, , COIUATBHBIX M IKOHOMHUYECKUX OCOOCHHOCTEM;
- Pa3BUTHE MOPAJIBHOTO CO3HAHMS M KOMIIETEHTHOCTU B PELICHUH MOPAJIBHBIX MPOOJEM Ha OCHOBE JIMYHOCTHOI'O BBIOOpA,
dbopMHpOBaHUE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOI'O IOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHBIM MOCTYIIKaM;
- (hbopMHUpPOBAHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHUYECTBE CO CBEPCTHUKAMU, JE€THbMU CTAPUIETO U
MJIQJIIIETO BO3pacTa, B3pOCIBIMH B Ipolecce 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIeA0BATEIbCKOM,
TBOPYECKOU U IPYTUX BUIOB JEATEIbHOCTH;
- popMupoOBaHUE LICHHOCTH 310POBOT0 M 0€3011aCHOT0 00pa3a KU3HU;
- (hopMHpOBaHME OCHOB HKOJIOIMUYECKOIN KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO MBIIIJICHUS,
pa3BUTHE OIbITA OPUEHTUPOBAHHON PEPIIEKCUBHO-OIIEHOUHOMN U MPAKTUYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYyAIIUSX;
-YMEHHUE SCHO, TOYHO, FPAMOTHO U3JIaraTh CBOM MBICIM B YCTHOM U MUCbMEHHOM peyr, IOHUMAaTh CMbICI TIOCTABJICHHON
3a/1a4d, BHICTPAUBaTh apTYMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTP MPUMEPHIL;
-IepBOHAYaIbHOE MPEACTABICHUE O MATEMAaTUYECKON HayKe Kak cepe YeTOBEUEeCKOU NeITeTbHOCTH, 00 3Tanax e¢ pa3BUTUs
3HAYMMOCTH JJI Pa3BUTHS LIUBUIN3ALIUN;
-KPUTUYHOCTb MBIILJICHUS, yMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;
-KpEaTUBHOCTH MBIIUICHUS, HHUITMATHBBI, HAXOTYUBOCTH, AKTUBHOCTh TIPH PEIICHUHN apu(PMETHIECKUX 3a1a4;
-yMEHHE KOHTPOJIMPOBATh MPOLECC U Pe3yJIbTaT yueOHOI MaTeMaTU4YECKOU IeATebHOCTH;
-popmupoBaHue CIOCOOHOCTH K SMOIIMOHAIBHOMY BOCIPHUATHIO MATEMAaTHYECKUX OOBEKTOB, 3aa4, PEeLICHHUH, pacCyXIeHUH;

- HC3aBUCUMOCTb U KPUTHUYHOCTb MBIIIJICHH



-BOJISI 1 HACTOMYMBOCTD B IOCTH)KCHUH TICIIH.

MeTanpeameTHbie:

-yMEHHUE CaMOCTOSITENIFHO TUIAHUPOBATh aJlbTCPHATHUBHBIC ITyTH JOCTIDKCHHUs IIeJiel, OCO3HAHHO BBIOMpATh HamoOoJee
a¢deKkTUBHBIE CIOCOOBI pelICHNs YIeOHBIX M MO3HABATEIHHBIX 3a/1a4;

YMEHHUE OCYIIECTBIATh KOHTPOJb MO PE3yibTaTy M IO CIOCOO0y JAEHCTBUSA Ha YPOBHE MPOW3BOJLHOTO BHUMAHHUS M BHOCHUTH
HE0OXOMMbIE KOPPEKTHUBHI;

-YMEHHE a/ICKBaTHO OIICHUBATH MPABUIHBHOCTD WJIM ONTHOOYHOCTH BBITIOJIHCHHS y4eOHOU 3a/1a4uu, €€ 00bEKTUBHYIO TPYIHOCTD
1 COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHHUS;

-OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMH JICHCTBUSAMM OIpPEJCICHUS TOHSATUN, OOOOIICHHS, YCTAHOBIICGHUS AaHAJOTHM,
KJ1accu(pUKaAIMK Ha OCHOBE CAMOCTOSITEIBHOTO BRIOOPAa OCHOBAHUH M KPUTEPUEB, YCTAHOBJICHHS POJAOBHIOBBIX CBS3CH;
-YyMEHUE YCTaHABIWBATh MPUYMHHO-CIEJCTBEHHbIE CBS3M; CTPOUTH JIOTUYECKOE PACCYXKICHHE, YMO3AKIIOYCHHE
(MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBO/IBI,

-yMEHHE CO3/1aBaTh, MPUMEHITh M TPEOOPa30BBIBATh 3HAKOBO- CHMBOJIMYECKHE CPEICTBA, MOJACIHA U CXEMBI JIJIS PEIICHHS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

-YyMEHHE OpTaHU30BBIBATh YU4eOHOE COTPYAHUYECTBO U COBMECTHYIO JACATEIHHOCTD C YUUTEIIEM U CBEPCTHHKAMU: OTPEICIIATh
ey, pacnpeaeieHue GyHKIUNA U poJied YYaCTHHUKOB, --B3aUMOJICHCTBHE U 0OIIHME CHOCOOBI pabOThI; yMeHHE paboTaTh B
rpynme: HaXxoJWTh OOIIee pEIIeHHe W pa3pemarb KOHMIUKTH Ha OCHOBE COIJIACOBAHMS TMO3WMIIMA W Y4€Ta HHTEPECOB; -
CJIyIIaTh MapTHEpa; GOPMYIUPOBaTh, APTYMEHTUPOBATh U OTCTaWBaTh CBO¢ MHCHHC,

-C()OPMUPOBAHHOCTH YIEOHOM U 0OIIETIOIH30BATEIHCKON KOMIIETEHTHOCTH B 00IaCTH UCTIOIB30BaHUSI HHPOPMAIIMOHHO-

KOMMYHHKAIIHOHHBIX TEXHOJIOT UM



-[IepBOHAaYaIbHbIE MPEJCTABICHUA 00 HIEIX U O METOJAX MAaTEeMaTHUKUA KaK 00 YHHBEPCAIBHOM SI3bIKE HAYKH W TEXHUKH, O
CPEACTBE MOJAEIUPOBAHUS SIBJICHUI U MPOIIECCOB;

-yMEHUE BUJETh MAaTEMAaTUUYECKYIO 3aJladyy B KOHTEKCTE MPOOJEMHON CUTyallMd B APYTUX JUCHUIUIMHAX, B OKPY’KaroIIen
KU3HU;

-YyMEHHUE HaXOJUTh B PA3IMUYHBIX MCTOYHHMKAX HH(OpMaIuio, HEOOXOAUMYIO JUIsl pEUICHUS MaTeMaTHYEeCKUX MpolieM, U
MPEJCTABIATh €€ B MOHATHOW (popMe; MPUHUMATH PEIICHUE B YCIOBUSX HEMOJHOW M M30BITOYHOM, TOYHOU U BEPOSATHOCTHOU
uH(popManuu;

-yMEHHUE MOHMMAaTh U UCHOJIb30BaTh MAaTEMATUYECKUE CPEJCTBA HATJAAHOCTU (PUCYHKH, YEPTEKHU, CXEMbI U JIp.) Ul UILIIO-
CTpalyy, UHTEPIIPETALNNA, APTYMEHTALINH;

-YMEHHE BBIBUTaTh TUIIOTE3bI IIPU PELLIEHUH YUeOHBIX 3a]]a4 U IOHUMAaTh HEOOXOUMOCTh UX MTPOBEPKHU;

-yMEHHUE NPUMEHSATh UHIAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PacCy ACHUN, BUAECTh pa3INyuHble CTpaTeruu pelieHus 3a/1ay;
-IIOHUMAHHE CYLIHOCTH aJITOPUTMHUUECKUX IPEANMCAHNNA U YMEHHE IEUCTBOBATH B COOTBETCTBUU C IIPEAJIOKEHHBIM AJIr0-
PUTMOM;

-yMEHHUE CAMOCTOSTEIbHO CTaBUTh 1I€JIM, BBIOUPATh U CO3/1aBaTh aIrOPUTMBI JIJIsl pEIICHUs YUeOHBIX MAaTEMaTUYECKUX
npo0JieM;

-YMEHHE IIJIaHUPOBATh U OCYIIECTBIATH NEATEIbHOCTD, HAIIPABICHHYIO HAa PELICHNE 3a1a4 UCCIEN0BATEIBCKOTO XapaKTepa.
IIpeameTHbIe pe3yJbTATHI H3y4YeHHUsI IPpeAMeTHOH o0JiacTu ""Maremaruka "

MaremaTuka. Auareopa. I'eomerpusi.

1) dbopmupoBaHHe MPeICTaBICHUM 0 MATEMAaTUKE KaK O METO/I€ TIO3HAHMSI IEHCTBUTEILHOCTH, TTO3BOJISIOIIEM ONUCHIBAThH U

HN3y4aTb p€ajIbHbIC ITPOUCCCHI U ABJICHUA:



OCO3HAaHUWE POJIM MATEMATHKH B pa3BUTHU Poccuu u Mupa;

BO3MOKHOCTb ITPUBECTU MMPUMEPHI U3 OTEUECTBEHHON Y BCEMHUPHON UCTOPUY MATEMATUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE yMEHUW paboTaTh C Y4eOHBIM MaTEeMaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, W3BJIEKaTh HEOOXOIUMYIO
nH(pOpMaIMIO), TOYHO ¥ IPAMOTHO BBIpaXaTh CBOM MBIC/IHM C NMPUMEHEHHEM MaTEMaTHUYE€CKON TEPMUHOJOTHH U CUMBOJIMKH,
MIPOBOIUTH KIIACCHU(DHUKAITUH, JIOTHYECKHUE 00OCHOBAHUS, I0KA3aTEIHCTBA MATEMATHICCKUX YTBEPKICHHI:

-peIlIeHHE CIOKETHBIX 3aJ1au Pa3HBIX THUIIOB Ha BCe apu(pMETHUUECKUE JEHCTBUS;

MPUMEHEHHE crioco0a MOUCKa pelIeHUs 3aJja4k, B KOTOPOM PACCYXKIECHUE CTPOUTCA OT YCJIOBUS K TPEOOBAHUIO WU OT
TpeOOBaHMS K YCIOBUIO;

-COCTABJICHUE IJIaHA PEIIECHUS 3aJ1a4M, BBIJICIICHUE 3TAINIOB €€ PEIICHUS, HHTEPIPETALMS BEIYUCIUTEIBHBIX PE3YJIbTATOB B
3a71a4e, UCCIIEIOBAHUE MOJYYEHHOTO PENICHUS 3a/1a4H;

-HaXO0KJICHHUE MPOLCHTA OT YKCJIa, YUCJIA IO MIPOLIEHTY OT HETO, HAXOXKICHUS MPOLEHTHOIO OTHOLICHUE IBYX YHCEJI,
HAaXO0XJAECHHUS MPOLIEHTHOTO CHUYKEHUS WJIM TPOLEHTHOTO TTOBBIIICHUS BETUYUHBIL;

-pELICHUE JIOTUYECKUX 3a/ay;

3) pa3BUTHE IPEICTABICHUN O YUCIIC U YUCIIOBBIX CUCTEMAX OT HATYPAIbHBIX JI0 ICMCTBUTEILHBIX YUCEIT;, OBJIAJCHUE
HABBIKAMU YCTHBIX, MUCbMEHHBIX, HTHCTPYMEHTAIbHBIX BHIUYACIICHUN:

-OMEPUPOBAHNE TTOHATUSIMU: HATYPAIBHOE YHCIIO, IIEJI0€ YHUCII0, OOBIKHOBEHHAs IPOOb, JeCATUYHAS APOOb, CMEIIAHHOE YHUCIIO,
PALMOHAIBHOE YK CJI0, HPPALMOHAIBHOE YHCIIO;

HCITOJIb30BaHNE CBOMCTBA YMCE M 3aKOHOB apH(METHUECCKUX OTICpaIlii ¢ YMCIaMH IIPH BBITTOJTHECHUN BBIYUCIICHUH;
-MCIIOJIb30BAHUE TTPU3HAKOB JICIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIUUCICHUN U PEIIIEHUH 33]1a4;

-BBITIOJJHCHUC OKPYTJICHHA YUCCII B COOTBCTCTBUHU C IIPpABUJIAMU;



-CPaBHEHHE YHCEIL.
-OLICHUBAHHE 3HAYEHUS KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJIOT0 YUCA;

4) OBIAJICHUE CUMBOJBHBIM S3BIKOM ajreOpbl, MPUEMaMHU BBIMIOJHEHHS] TOXKIECTBEHHBIX MPeoOpa30BaHUM BBIPAKEHUH,
pELIEHUs] YpPaBHEHUH, CHCTEM YPABHEHUI, HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHUS MOAECIUPOBATh PEAJIbHBIE CUTYyallud Ha
A3bIKE aJIreOphl, UCCIIENOBATh MOCTPOSHHBIE MOJICNIH C UCIIOIb30BAaHUEM allllapara aareOpbl, HHTEPIPETUPOBATh MOTYyYCHHBIH
pe3yJbTar:

-BBITIOJIHEHUE HECIIOKHBIX TPe0oOpa30BaHUM JIJIs1 BHIYUCICHUS 3HAYEHUN YHMCIIOBBIX BRIPAKEHU, COJIEPKAIUX CTETICHU C
HATypaJIbHbIM MTOKA3aTEJNEM, CTETIEHHU C LIEJbIM OTPULATEIIbHBIM [TIOKA3aTEIIEM;

-BBITNOJTHEHUE HECIOKHBIX TPeoOpa3z0BaHui 1EIbIX, IPOOHO PAIIMOHATIBLHBIX BRIPAXKEHHUM U BHIPAXKEHHUH C KBaIpaTHHIMU
KOPHSIMU; PaCKpPBIBaTh CKOOKHU, IPUBOJIUTH MOJAOOHBIE cllaraeMbie, UCIIOJIb30BaTh (DOPMYJIbI COKPAILIEHHOTO YMHOKEHUS;
-pelIeHNE JIMHENHBIX U KBA/IPATHBIX YPABHEHUN U HEPABEHCTB, YPABHCHUN U HEPABEHCTB CBOASAIIMXCS K TUHEHUHBIM WIIN
KBaJIpaTHBIM, CUCTEM YpPaBHEHUN U HEPABEHCTB, U300paKEHUE PEIICHUI HEPABEHCTB M MX CUCTEM Ha YHCIIOBOM MPSIMOMN;

5) oByaiecHUE CUCTEMON (DYHKIIMOHAJIbHBIX TTOHSATUN, PA3BUTHE YMEHHUSI UCIIOJIB30BaTh (YHKIIMOHAIBHO-Tpauieckue
MPEICTABICHUS ISl PEUICHUS Pa3JIMYHbIX MATEMATUYECKUX 33/1a4, IJI1 OTMIMCAHMS U aHAJIN3A PEAIbHBIX 3aBUCUMOCTEN:
ONPEAEIICHUE MOJIOKEHUS TOUYKH 110 €€ KOOPJAUHATAM, KOOPAMHATHI TOYKH IO €€ MOJI0KEHHUIO HA IIJIOCKOCTH;

-HaXOXJIeHUE 1Mo rpaduKy 3HaYeHUNU PYHKIIMM, 00IaCTH ONPEICIICHHs, MHOKECTBA 3HAUCHU, HYJIeH (QYHKIIUU, TPOMEXKYTKOB
3HAKOTIOCTOSTHCTBA, MTPOMEKYTKOB BO3pAaCTaHUS U YOBIBAHMS, HAMOOJIBIIIETO U HAUMEHBINIETO 3HAYCHUS (QyHKITNN;

-MIOCTPOCHKE rpaduKa TUHEHHON ¥ KBaIPaTHUHON (yHKIIUIA;

-OlepupOBaHe Ha 0230BOM YPOBHE MOHSATUSMHU: MOCIIEA0BATEILHOCTD, apuMeTHIeCKast MPOrPeCCHsl, TeOMETpUIecKas

IIPOTPECCHs;



-MCTIOJIb30BAHUE CBOMCTB JIMHEHHOW M KBaApaTUYHOW (YHKIUN M UX TpapUKOB MPU PEUICHUH 3a/1ady U3 JPYTHUX y4eOHBIX
IIPEIMETOB;

6) oBIaZCHUE T€OMETPUUECKUM SI3BIKOM; Pa3BUTHE YMEHUS HUCIIONIB30BATh €r0 IS OIMCAHUS IIPEAMETOB OKPYKAKOLIEr0 MUPA;
pa3BUTHE MPOCTPAHCTBEHHBIX NPEICTABICHUN, N300PA3UTENBHBIX YMEHHI, HABBIKOB NT€OMETPUUECKUX MTOCTPOCHUI:
-ONEpUPOBAHKUE MOHATUAMU: (QUIypa, TOUKA, OTPE30K, IMpsiMasi, JIyd, JIOMaHas, Yroj, MHOIOYTOJIbHHMK, TPEYrOJbHUK U
YETBIPEXYTOJIbHUK, MPSAMOYTOJbHUK M KBaJpaT, OKPYKHOCTb W KpYr, MPSAMOYIOJIbHBIM Mapajulesienumesn, KyO, map;
U300paKEHNE U3YyYaeMbIX (PUTYpP OT PyKH U C TOMOILBIO JINHEWKHU U LIUPKYJIS;

-BBIIIOJIHEHUE U3MEPEHUS JUIMH, PACCTOSIHUM, BEJIMYMH YIJIOB C IIOMOLIBIO HHCTPYMEHTOB ISl U3BMEPEHUH JJIMH U YIJIOB;

7) GOpMHpOBAHHWE CUCTEMATHYECKUX 3HAHUM O IUIOCKHX (QUIypaXx W HMX CBOMCTBax, MPEACTaBICHUH O MPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIAX; Pa3BUTUE YMEHHUM MOJECIUPOBAHUs PEAJbHBIX CUTYallMHd Ha S3bIKE I'€OMETPUM, HMCCIIENOBAHUSA
NOCTPOECHHOM MOJIENIN € MCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHN U TEOPEM, alllapara ajareopbl, perieHnsi FeOMETPUIECKUX
Y MIPAKTUYECKUX 33]1a4:

-OnepupoBaHe Ha 6a30BOM YPOBHE MOHATUSMU: PAaBEHCTBO (QUTYP, TAPAJUIETBHOCTD U NEPIIEHIUKYISIPHOCTD MPSIMBIX, YIJIbI
MEKy IPSIMBIMU, IIEPIICHANUKYJIAP, HAKIOHHAs, IPOCKLIS;

IIPOBEJCHUE TOKA3aTEIbCTB B TEOMETPUH;

-OnepupoBaHKe Ha 6a30BOM YpOBHE MOHATUSIMU: BEKTOpP, CYMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YMCIIO, KOOPAWHATHI Ha
IJIOCKOCTH;

-pelieHre 3a1a4 Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJIMYMH (JJIMHA U PACCTOSIHUE, BEIMYMHA YTIJIa, IUIOMIAh) [0 00pa3iam
WUJIU aITOpUTMaM;

8) oBnazeHNE MPOCTEHIIIMMU CIIOCOOAMU MIPE/ICTABIICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX; GOPMHUPOBAHUE MTPEACTABICHUM



O CTaTHUCTHUYECKUX 3aKOHOMEPHOCTSIX B pPEaJbHOM MHUPE M O Pa3IMYHBIX CHOCO0AaX HMX H3Y4YEHHUsS, O MPOCTEUIIUX
BEPOSITHOCTHBIX MOJIEINSIX; Pa3BUTHE YMEHUN H3BIEKaThb WH(OpMAIUIO, MPEICTAaBICHHYI0 B TaOiuIlax, Ha auarpammax,
rpadukax, ONHUCHIBATb M AHAJIM3UPOBATH MACCUBBI YHCJIOBBIX JIaHHBIX C TIOMOIIBIO TOJIXOJAIIUX CTAaTUCTUYECKUX
XapaKTEPUCTHK, UCIIOIb30BaTh TOHUMAHUE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINX SBJICHUN IPU NPUHATUN PELICHUN:
-(popMUpOBaHUE NIPE/ICTABIICHUS O CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIIyHaltHOTO COOBITHS;

-peleHue npocTelmx KOMOUMHATOPHBIX 33/1aY;

-OIpeJIeJIEHNE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

-OLIEHUBAHUE U BHIYHMCIICHUE BEPOSITHOCTU COOBITUS B IPOCTEHILINX CITyyasx;

HaJIM4KE MPEACTABICHUS O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI, O POJIM 3aKOHA OOJBIINX YHCEI B
MAaCCOBBIX SIBJICHUSX;

-yMEHHUE CPAaBHUBATh OCHOBHBIC CTATUCTUYECKUE XAPAKTEPUCTUKH, ITIOJyYEHHBIE B IIPOLIECCE PEILIECHUS IIPUKIIAIHON 3a1a4H,
W3YUYEHHUS PEATBHOTO SIBJICHHUS;

9) pa3BUTHE YMEHMUU NIPUMEHATh U3YYECHHBIC ITIOHATHS, PE3YIbTAThl, METObI Ul PELICHU 3a/1a4 IPAKTUYECKOTO XapakTepa u
3aJa4 M3 CMEXKHBIX JAMCUMIUIMH C HCIIOJIBb30BAHUEM IIPU HEOOXOAMMOCTH CIPAaBOYHBIX MAaTEpHalioB, KOMIIbIOTEpA,
MOJIb30BATHCS OLUEHKON M MPUKUJIKOW IPU MPAKTUYECKUX PaCUETaX:

-pacrno3HaBaHue BEPHBIX U HEBEPHBIX BBICKA3bIBAHUN;

-OLICHUBAHME PE3YJIbTATOB BEIYMCIIEHUH IIPU PELIEHUH MTPAKTUYECKUX 3a/1a4;

-BBIIIOJIHEHUE CPABHEHMS YHCENl B PEAIbHBIX CUTYaLNsIX;

-HCTI0JIb30BAHUE YMCIIOBBIX BBIPAXKEHUN MTPU PEIICHUN MPAKTUUECKUX 33/4a4 U 33a4 U3 APYTruX y4eOHbIX IPEIMETOB;

-peleHue IPaKTUYECKUX 3a7a4 ¢ IPUMEHEHUEM MTPOCTEUILINX CBOMCTB PUTYD;



-BBINOJHEHUE NPOCTEHIINX MOCTPOECHNUI U UBMEPEHN HA MECTHOCTH, HEOOXOMMBIX B pEaJIbHOM KU3HU;

BbinycKHMK Hay4YuTcs B 5-6 Kiaccax (I MCIOJIb30BAHUSA B IOBCEIHEBHOM KU3HH M o0ecnedeHnsi BO3MOKHOCTH
YCIELHOI0 NMPOA0JIKeHUs 00pa30BaHus Ha 02a30BOM YPOBHeE)

Yucaa

OnepupoBath Ha 0a30BOM YPOBHE MOHATUSIMU:

-HaTypaJbHOE YHCIIO, LIEN0E YACIIO, OOBIKHOBEHHAS IPO0b, NECATUYHAS JPOOb, CMELIAHHOE YHCIIO, PALIMOHAIIBHOE YUCIIO;
-MCII0JIb30BAaTh CBOMCTBA YMCEII U ITPAaBWJIA JEUCTBUM C PallMOHAIIbHBIMU YUCJIaMU IIPU BBITIOJIHEHUN BBIYMCIICHUN;
-MCIOJIb30BaTh PU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 11pu BEINOJIHEHUHN BBIYUCICHUN U PEILIEHUHN HECJIOKHBIX 33/1a4;
-BBINIOJIHATH OKPYTJICHHE PAMOHAIBHBIX YUCEN B COOTBETCTBUM C MPABUIIAMU;

-CpPaBHUBATh PALMOHAJILHBIC YHCIIA.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

-OLICHUBATh PE3YJIbTATHI BBIYMCICHUN IPY PELICHNUHN NTPAKTUYECKUX 3a/1ad4;

-BBIINIOJIHATH CPABHEHUE YKCEIl B PEAJIBHBIX CUTyalUsX;

-COCTaBJIATh YUCJIOBBIE BEIPAKEHHUS MPU PEILICHUH MPAKTUYECKHX 3a/1ay U 337a4 U3 IPYTrUX y4eOHBIX PEIMETOB
YpaBHeHHS U HEPABEHCTBA

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-paBEHCTBO, YUCIOBOE PABEHCTBO;

-ypaBHEHUE, KOPEHb YPaBHEHUS, PELICHUE YPABHEHHS],

-HEPaBEHCTBA.

CraTtucTika ¥ TeOpusi BePOATHOCTE



-IIpencraBnsaTe qaHHBIC B BUAC TaOJMII, TUArPaMM,

-4UTaTh HH(POPMAITHIO, TIPEACTABICHHYIO B BUE TAaOIHUIIbI, THATPAMMBI.

TexcToBBIC 32241

-Pemath HECIIOKHBIC CIOKETHBIE 33]]a4M PA3HBIX THUIOB HAa BCE apu(PMETHIECKUE ACHCTBUS;

-CTPOUTHL MOJIETTh YCIIOBUS 3a/1a4uH (B BUJE TaOIHUIIBI, CXEMbI, PUCYHKA), B KOTOPOI TaHbI 3HAYEHUS JBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C LIEJIBIO TIOUCKA PELICHUSA 3a/1a4H;

-OCYIIECTBIISITh CIIOCOO MOMCKA PEIICHUS 3a/1a4ul, B KOTOPOM PacCy>KJI€HUE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO UJIH OT
TpeOOBaHUS K YCIIOBHIO;

-COCTaBJISITh IUIAH PEIICHUS 3a/1a4U;

-BBIJICJISITh 3TAIbl PEIICHUS 3a0a4H;

-UHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YJIBTATHI B 3a]1a4€, UCCIIEA0BATH MMOJYYEHHOE PEIICHHUE 3a]a4H;

-3HaTh pa3IM4Ne CKOPOCTEl 00BEKTa B CTOSTUEH BOJIE, TPOTUB TEUEHHUS U 10 TECUCHUIO PEKU;

-penarh 3a7a41d Ha HaXOXKJAECHUE YaCTH YUCJIAa U YUCIIA TIO €r0 YacTH;

-pelaTh 3a7a4u Pa3HbIX THUIOB (Ha paboTy, HA TOKYIIKH, HA IBUKEHHUE), CBA3BIBAIONTUX TPH BEJIUYHHBI, BBIJICISATH OTH
BEJIMYMHBI U OTHOIIECHHS MEKY HUMU;

-HaXOAUTh MPOLEHT OT YKUCJIA, YUCIIO MO MPOIEHTY OT HETO, HAXOAUTh MPOLIEHTHOE OTHOILLICHUE JBYX YUCEII, HAXOIUTh
MPOLICHTHOE CHUKECHUE WIIM MTPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI;

-pelaTh HECJIOKHBIE JIOTUUECKUE 3a]1a4d METOAOM PACCYXKICHUM.

B noBceHeBHOM KU3HU M NP U3YYEHUH APYTUX MPEAMETOB:

BBIIBUI'aTb 'MIIOTE3bI O BO3MOKHEBIX IMPCACIBbHBIX 3HAYCHUAX NCKOMBIX BCJIIMYHH B 3a1a4C (JICJ'I&TB HpI/IKI/I,Z[KY)



Harasgnas  reomerpus

I'eomerpuueckue ¢purypsol

OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMH: (QUTYypa, TOUKA, OTPE30K, IpsiMasi, JIyd, JIOMaHas, yroji, MHOTOYTOJbHUK,
TPEYTOJBHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK U KBaJpaT, OKPYKHOCTh U KPYT, MPSMOYTOJbHBIN Napajuiesienunes, Kyo,
map. M300paxkars uzyyaeMblie (GUTyphl OT PYKH U C TIOMOIIBIO JIMHEUKHU U [TUPKYJIS.

B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

pemaTh NPakTUYECKUE 33Ja4M C MPUMEHEHUEM MPOCTEHIINX CBOMCTB (hUTyp.

N3Mepennsi 1 BLIYUCICHUS

-BBINIOJIHATH U3MEPEHUE JUINH, PACCTOSIHUM, BEJIMYUH YTIIOB, C TOMOIIBI0O HHCTPYMEHTOB JJIsI K3MEPEHHUM UIMH U YIJIOB;
-BBIYUCIIATH TUIONIAAN MTPSAMOYTOJIbHUKOB.

B noBceHeBHOM KU3HU M NP U3YYEHUM APYIUX MPEAMETOB!

BBIUHCIISIT PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUAX, ILIOMIAIN MPSIMOYTOJIbHUKOB,;

BBITIOJIHATH MPOCTEUINNE MOCTPOCHUS U U3MEPEHMSI HA MECTHOCTH, HEOOXOIUMbIE B PEAIbHON KU3HHU.

Hcropusi MaTeMaTUKH

-ONKCBIBATh OTACJIBHBIE BBIIAKOIINECS PE3YJIbTATHI, TIOJTYYEHHBIE B XOE PA3BUTUS MAaTEMATUKHU KaK HAYKH;

-3HATh IPUMEPHI MATEMATUYECKUX OTKPBITHN U UX ABTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPUEM.

BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYYUThCA B 5-6 kiaccax (st olOecneyeHUs: BO3MOKHOCTH YCIEIIHOIO
MPO0JIKeHHsI 00pa30BaHUs HA 0230BOM U YIJIy0JIEHHOM YPOBHSX)

Yuciaa

-OnepupoBaTh NOHATUSIMU: HATYPATLHOE YHUCII0, MHOXKECTBO HATYpaJIbHBIX YHUCEJI, 1[EJI0€ YHCIIO, MHOKECTBO LEbIX YHUCET,



OOBIKHOBEHHAS P00k, AECATUIHAS 1P00b, CMEIIAHHOE YHCII0, PAITMOHAIEHOE YHCII0, MHOYKECTBO PAIIMOHATBHBIX YHCEIT,
reoOMEeTPUUECKask HMHTEPIPETALIUS HATYPaJIbHbIX, LIEJIbIX, PAIlMOHAJIBHBIX;

-TIOHUMATh U OOBSICHATH CMBIC] MO3UIIMOHHOMN 3alIMCH HATYpaJIbHOTO YHCIIA;

-BBINIOJIHSITH BEIYUCIICHUS, B TOM YHUCJIE C UCIIOIb30BaHUEM MIPUEMOB PAIIMOHAIBHBIX BHIYUCICHUM, 00OCHOBBIBATH aJTOPUTMBbI
BBITNIOJITHEHUS JICCTBUM;

-MCIIOJIb30BaTh IPU3HAKHU JEIMMOCTH Ha 2,4, 8,5, 3, 6,9, 10, 11, cymMmMbl U IpOU3BEACHUS YUCEN TIPH BBIMIOJIHEHUN
BBIYUCJICHUN U PEIICHUH 3a1a4, 000CHOBBIBATH MPU3HAKH JICIUMOCTH;

-BBITIOJIHATH OKPYIJICHHE PAIIMOHATIBHBIX YUCEII C 3aJJAHHON TOYHOCTBIO;

-YIIOPSI0YMBATh YKCIIa, 3alIMCAaHHbBIE B BUIE OOBIKHOBEHHBIX M JICCATUYHBIX TpOOEi;

-HaxoauTh HO/[ n1 HOK uncen u ncnosib30BaTh UX MPU PELIICHUU 3314,

-ONEPUPOBATH MOHATHEM MOJYJIb YKCJIA, FEOMETPUYECKass UHTEPIIPETALINS MOJTIYJIsl YKCTIa.

B noBceHeBHOM XU3HU U NPU U3YYECHUM APYTUX MPEIMETOB:

-IIPUMEHATH MpaBuUiia NPUOJIMKEHHBIX BHIYUCICHUN MPU PEIICHUN MTPAKTUYECKUX 3a/1a4 U PEIISHUH 3a7a4 IPYTUX YYEOHBIX
MPEIMETOB;

-BBITIOJIHSITH CPABHEHHE PE3YJIbTATOB BHIYMCIICHUH MIPU PEIICHUU MTPAKTUUYECKUX 3a/1a4, B TOM -UUCIIe TPUOIMKEHHBIX
BBIUMCIICHU;

-COCTaBJISITh YMCIIOBBIE BBIPAXKEHUS U OIIECHUBATh UX 3HAYCHHUSI IIPU PEIICHUN MIPAKTUYECKUX 3a]1ad U 33/1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBath MOHATUSIMU: PABEHCTBO, YUCJIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPABHEHUS, PEIIICHUE YPABHEHUS, YACIOBOE



HEPaBEHCTBO.

CraTucTrKa ¥ TEOPHS BEPOSTHOCTEH

-OnepupoBaTh NOHATUSMU: CTOJIOYATHIE U KPYTOBBIE AMArpaMMbl, TaOIHIIbI JAHHBIX, CpeliHee apudMeTUYECKOE,

-n3BJIeKaTh, HHPOPMAITHIO, MPEACTABICHHYIO B TAOIUIIAaX, HA TUarpaMmax;

-COCTaBIIATh Ta0HIIBI, CTPOUTH JUATPAMMBI HA OCHOBE JAHHBIX.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHHUH JIPYTUX MPEIMETOB:

W3BJICKATh, HHTEPIIPETUPOBATH U MPE0OPa30BHIBATh HHPOPMAITHIO, TPEACTABICHHYIO B TAOIUIIAX M HA TUArpaMmax,
OTpaXaloly0 CBONCTBA U XapaKTEPUCTUKH PEaJIbHBIX MPOIIECCOB U SBJICHUM.

TexcroBble 3agaun

-Pemmrath mpocThIe M CIOXKHBIC 3a7a91 PAa3HBIX TUIIOB, a TAK)KE 33/1a4M TTOBBIMICHHON TPYIHOCTH;

-ICTIOJIb30BaTh PA3HbIEC KPATKHUE 3aITUCH KaK MOJICITH TEKCTOB CJIIOKHBIX 3a]1a4 JIJIsi TOCTPOEHUS TOMCKOBOM CXEMBI U PeIlIeHUs
3ajay;

-3HATh U IPUMEHATH 00a croco0a MoucKa pemeHus 3a1a4d (0T TpeOoBaHMs K YCIOBUIO U OT YCIIOBUS K TPEOOBAHUIO);
-MO/JICJIUPOBATH PACCY>KJIECHUS MTPU TTOUCKE PEIICHHUS 3a/1a4 C TIOMOIIBIO rpad-CXEeMBb;

-BBIJICTISITH ATAIbI PEIICHUS 3a]]a4M M COACPKaHUe KaXKIOTO dTarna;

-MHTEPIPETUPOBATH BHIYNCIUTEIBHBIC PE3YJIBTATHI B 33/1a4€, HCCIICIOBAThH MOJIYYCHHOE PEIICHHE 3a1a4H;

-aHAJIM3UPOBATH BCEBO3MOIKHBIC CHUTYAIlMM B3aUMHOTO PACITOJIOKEHUS BYX OOBEKTOB M M3MCHEHHUE MX XapaKTEPHUCTHK IPH
COBMECTHOM JIBHDKCHHUH (CKOPOCTh, BPEMSsI, PACCTOSIHHE) TIPH PEIICHNUH 3a/1ad Ha JBMKEHUE JBYX 00OBEKTOB KaK B OJHOM, TaK H
B IIPOTHBOIIOJIOKHBIX HAMPABICHUSAX;

-UCCJICA0BATh BCCBO3MOJKHBIC CHTyallMW IIPpHU PEIICHHUKW 3ada49 Ha JABHXXCHHC I1I0 PCKEC, paCCMAaTPHUBATh PA3HLBIC CHCTCMbI



OTCYETA,

-pemath pa3Ho0Opa3HbIe 33aUu «HA YacT»,

-pemaTh 1 00OCHOBBIBATH CBOE pElICHUE 3a7au (BBIACISITH MATEMAaTHYECKYI0 OCHOBY) Ha HaXOXJICHHE YacTW YHCIIa U YUCIIa
M0 €r0 YaCTU Ha OCHOBE KOHKPETHOTO CMbICTIA Ipo0u;

-0CO3HAaBaTh U OOBSCHATH MJACHTUYHOCTH 3a/1a4 PAa3HBIX TUIIOB, CBS3BIBAIOLIMX TPU BEIUYHMHBI (HAa pabOTy, HA MOKYIKH, Ha
JIBUKEHUE); BBIJCIATh 3T BETUYUHBI U OTHOIICHUS MEXKIYy HUMH, MPUMEHSATh UX TPH PEIICHUH 3a7a4, KOHCTPYHUPOBAThH
COOCTBEHHBIC 33a]]Ja4H YKA3aHHBIX TUIIOB.

B noBceiHeBHOM KU3HM M IPH U3YYEHHHU APYTUX NPeEIMETOB!

-BBIJICNIATh TPU PEIICHUHU 3a]a4 XapaKTEpPUCTUKH pacCMaTpUBAeMOH B 3a/aue CUTyallud, OTIUYHBIE OT pealbHBIX (T€, OT
KOTOPBIX a0CTParupoBaINCh), KOHCTPYUPOBATh HOBBIE CUTYAIlMH C YYETOM ITHX XapaKTEPUCTUK, B YACTHOCTH, MPU PEIICHUN
3a]]a4 Ha KOHIIEHTPAIlUH, YIUTHIBATh INIOTHOCTh BEIIECTBA;

-pemiatbh U KOHCTPYHMPOBATh 33/1ayd Ha OCHOBE PACCMOTPEHHUS pEANbHBIX CHUTYyallMi, B KOTOPBIX HE TpPEOyeTCs TOUYHBIN
BBIUHCIUTEIBHBIA PE3yIbTaT;

-pemiarth 3a/1a4u Ha ABM)KEHHE TI0 PEKE, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA.

I'eomeTpuyeckue purypsol

-M3BiekaTh, MHTEPIPETUPOBATH U MPeoOPa30BBIBATh HH(OOPMAIIHIO O TEOMETPUIECKUX (DUTYpax, IPEACTaBICHHYIO Ha
yeprexax;

-n300paxkaTh N3y4aemMbie (PUTYpPHI OT PYKH.

N3MepeHusi U BbIYHCIEHUSA

-BBIITIOJIHATb U3MCPCHUC JINH, paCCTOHHHﬁ, BCJIMYHH YTIJIOB, C IOMOIIBIO HHCTPYMCHTOB AJIA H3MCpCHHfI AJIMH U YTJIOB,



-BBIYHMCIIATD TUIOMIAIM TPSIMOYTOJILHUKOB, KBaIpaToB, 00BHEMBI IPSAMOYTOJIbHBIX apajuieJenUIe/10B, KyOoB.

B noBceqHeBHOM KN3HH M NIPH U3YyYEHHHU APYTHX MPeIMETOB:

-BBIYMCIIATH PACCTOSTHUS HA MECTHOCTHU B CTAHIAPTHBIX CUTYAIUsX, IUIOIIAIM YYACTKOB NPSIMOYTOJbHOU (POPMBI, 00BEMBI
KOMHar;

-BBIIIOJIHATH IPOCTEMIINE NOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM JKU3HU;

-OLICHUBATh pa3MePbl PEAIbHBIX 00BEKTOB OKPYKAIOLIEr0 MUPA.

HcTopust maTeMaTuKH

XapakTepu30BaTh BKJIaJ BbIJAIOIINUXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMATUKHU M MHBIX HAYYHBIX 00J1acTel.

BbinycKkHMK Hay4ynTcs B 7-9 Kiaccax (I HCIOJIb30BAHUSA B IOBCEIHEBHOM KU3HH M o0ecnedeHnsl BO3MOKHOCTH
YCHELIHOI'0 NPOJ0JIKeHHs 00pa3oBaHNsl Ha 02a30BOM YPOBHE)

JIeMEeHThI TEOPHH MHOKECTB U MaTEMATHYECKOM JIOTUKH

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-MHO>K€CTBO, 3JIEMEHT MHOXECTBA, TOJIMHOXKECTBO, IPUHA/IIE)KHOCTD;

-3371aBaTh MHO>KECTBA MIEPEUNCIEHUEM UX JIEMEHTOB;

-HaXOAUTh MepeceyeHue, 00beAMHEHHNE, MOAMHOKECTBO B MPOCTEUILINX CUTYALUSX;

-ONepUpoBaTh Ha OA30BOM YPOBHE MOHATUSAMU: OMPEICIICHUE, aKCHOMa, TeOpeMa, J0Ka3aTeIbCTBRO;

-[PUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI JJIsl TOJITBEPAKACHHUS CBOMX BbICKa3bIBAHUU.

B noBceqHeBHOM KU3HU M NIPH U3YYEHHHU APYTHX NMPeIMETOB:

UCIIOJIb30BaTh TpauuecKoe MpeICTaBICHNEe MHOXKECTB JUIsl OMIMCAHMSI PEaJIbHBIX MPOLIECCOB U SIBICHUH, PU PELICHUH 33124

JIPYTUX YYEOHBIX MMPEIMETOB.



Yucaa

OmnepupoBath Ha 0a30BOM YpOBHE MOHATHSIMMU:

-HaTypaJIbHOE YHUCJIO0, 1IeJI0e YUCII0, OOBIKHOBEHHAS APOOb, JeCATUYHAS APOOb, CMEIIaHHAsl IPOOk, pallMOHAIBHOE YHUCIIO,
apupMEeTHIECKUM KBaJIpaTHBIA KOPEHb;

-MCIIOJIb30BaTh CBOMCTBA YHUCEN U ITpaBUIIa ICMCTBUHN MPU BHITIOJIHEHUH BBIYMCIICHUM;

-MCIIOJIb30BATh MPU3HAKHU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BEITOTHEHUHU BBIYMCICHUN U PEIICHUU HECJIOKHBIX 3a1a4;
-BBINOJIHATH OKPYTJICHUE PALMOHAIBHBIX YHCEIl B COOTBETCTBUM C ITPABUIIAMU;

-OlLICHUBAaTh 3HAYEHHUE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO 1[EJIOT0 YUCIIA;

-pacro3HaBaTh PallMOHAIBHBIE U UPPALMOHATIBHBIC YHCIIA;

-CpaBHHUBATH YHCJIA.

B noBceHeBHOM KU3HU M PU U3YYEHUM JAPYTUX MPeIMETOB:

-OILICHUBATh PE3YJIbTaThl BRIYMCICHUN MPU PEIICHUH IPAKTUYECKUX 3a1a4;

-BBINOJIHATH CPABHEHUE YHCEIT B PEAJIbHBIX CUTYAIUSIX;

-COCTaBJISITh YUCIIOBBIE BBHIPAXKCHUS MIPU PEIICHUW MPAKTUUECKUX 3a/1a4 U 3a7a4 U3 APYTUuX yu4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE MPEeO00Pa30OBAHUA

-BBITIOTHATE HECIOKHBIE TPeOOpa30BaHus JJIsl BHIYUCIICHUS 3HAUYCHUN YHCIIOBBIX BBIPAKECHUM, COJIEPKAIUX CTEIICHH C
HaTypaJIbHbIM ITOKA3aTeJEM, CTETIEHU C LIEIbIM OTPULATEIIBHBIM [TI0KA3aTEIEM;

-BBITIOJIHSITH HECJIOXKHBIC MPEe0OPa30BaHUS 1IETbIX BBIPAYKEHUM: paCKPHIBATH CKOOKH, TPUBOIUTH MOJOOHBIC CllaraeMbIe;
-MCIOJIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOXEHHUSI (KBaIpaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAJIPATOB) IS

YIIPOLIEHHUS BBIYMCIICHUN 3HAYEHUUN BbIPAKECHUM;



-BBITIOJIHATDH HECJIOKHBIE TPeoOpa3oBaHus IPOOHO-TUHEHHBIX BRIPAKEHUN U BBIPAXKEHUN C KBaJPAaTHBIMHU KOPHSIMHU.

B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

-IIOHUMAaTh CMBICJI 3alMCH YUCJIA B CTAHIAPTHOM BUJE;

-OIepUPOBATh HA 0A30BOM YPOBHE MOHSATHEM «CTaHIAPTHAS 3aMKCh YHUCIIAY.
YpaBHeHUs U HEPABEHCTBA

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:

-paBEHCTBO, YHCIIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YPaBHEHHUS, PEUICHHUE YpPABHCHUS,
HEPABEHCTBO, PEIICHUE HEPABEHCTBA,

-IIPOBEPATH CIIPABEIIMBOCTh YUCIOBBIX PABCHCTB U HEPABEHCTB;

-peiaTh JUHENHBIE HEPABEHCTBA U HECJI0KHBIE HEPABEHCTBA, CBOISIIMECS K JINHENHBIM;
-pemaTh CUCTEMbI HECJIOKHBIX JINHENHBIX YPABHEHUN, HEPABEHCTB;

-IIPOBEPSTH, SIBISETCS JIM TAHHOE YHCIIO PEIICHUEeM YpaBHEHUS (HEPABEHCTBA);

-pemaTh KBaJipaTHbIE YpaBHEHUs 10 (OopMyIie KOPHEH KBAJPATHOTO YpaBHEHUS;
-U300pakaTh PEIICHUS] HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSMOM.

B noBceagHeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEIAMETOB!

qUCJIOBOC HCPABCHCTBO,

COCTaBJIATH U PCIIATH JIMHEWHBIC YpaBHCHM: IIPpU PCIICHWH 3a1a4, BO3SHUKAIOIINX B APYTUX y‘le6HBIX npeamMeTax.

DyHKUMHA
-Haxonuth 3HaueHne PyHKIMH MO 3aJaHHOMY 3HAUYCHHUIO apryMEHTa;

-HaXOJUTb 3HAYCHHUC apryMCHTA 110 3aJIdHHOMY 3HAYCHUTIO (I)YHKL[I/II/I B HCCJIOJKHBIX CUTyallusX,

OIpPCACIIATD ITOJOXKCHHUEC TOYKH 110 €€ KOOPpANHATaAM, KOOPAWHATBI TOYKH I10 €€ IMOJIOKCHHIO Ha KOOp,Z[I/IHaTHOI\/'I IIJIIOCKOCTH,



-110 TpaduKy HAXOAUTH 00JIaCTh ONPEACICHUS, MHOKECTBO 3HAUCHUH, HYIH (DYHKIIUU, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3pACTaHHS U yObIBAaHUS, HANOOJBIIICE U HANMEHBINIeE 3HAYCHUS (PYHKIIUH;

-CTpOUThH rpaduK JUHEHHON (PYHKIINH;

-IPOBEPATH, SIBISAECTCA JIM JaHHbIM Tpaduk rpaduxoM 3amaHHOW QYHKIMH (JIMHEHHOW, KBaapaTUYHOW, OOpaTHOM
IPOTMOPITUOHATIEHOCTH);

-OMpeeIsATh MPUOIMKCHHBIE 3HAYCHUS KOOPUHAT TOUKH MepeceueHus rpadhukoB QyHKITNHT;

-ONepUpOBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: MTOCIIEA0BATEIBbHOCTD, apu(hMEeTHYECKas! IPOIPECCHs], TEOMETPHYUECKas]
nporpeccusi;

-pemiath 3a/1a4y Ha MPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJTy4€H HEMOCPEACTBEHHBIM MOACUETOM 0€3 MPUMEHEHHUS
dbopmy.

B noBceiHeBHOM KU3HM M IPH M3YYEHUHU APYTUX NPeIMETOB:

-MCTI0JIb30BaTh IPa(PUKHU peaabHbIX MPOLIECCOB U 3aBUCUMOCTEMN JIsl ONIpeeNIEHUs] X CBOMCTB (HauOOoJbIlIMe U HAMMEHbILINE
3HAYECHUsI, POMEKYTKH BO3paCTaHUs U yObIBaHUs, 00IACTH MOJIOKUTENBHBIX U OTPULIATENbHBIX 3HAYEHUH U T.I1.);
-HCTIOJIb30BAaTh CBOMCTBA JIMHEHHOW (DYHKIIMHU U €€ TpaduK MpU PEeIIeHUH 3a/1a4 U3 APYTUX YIeOHBIX PEIMETOB.
CTaTHCTHKA M TeOpHs BePOSITHOCTEMH

-ImMeThb npencTaBiaeHe O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTU CIIyYalHOTO COOBITHS, KOMOMHATOPHBIX 33aa4ax;
-pemath npocTeiie KOMOMHATOPHBIE 33/1a4d METOAO0M MPSIMOTO U OPTaHW30BaHHOTO Iiepedopa;

-TIPEICTABIIATH JaHHBIE B BUJIE TAOIUII, TUarpaMm, rpapuKoB;

-4UTaTh UH(POPMAIHIO, TIPEJACTABICHHYIO B BUE TaOIUIIbI, TUArPaMMBbl, Tpaduka;

-OMnpeaACIAATb OCHOBHBIC CTATUCTHUYCCKHUEC XaPAKTCPUCTHUKH YHCIIOBBIX Ha60pOB;



-OLIEHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIINX CITyYasiX;

-UMETb MPEJICTABJICHUE O POJIM 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBJICHUSX.

B noBcetHeBHOM KU3HM M IPH M3YYECHHUHU APYTUX NPeJIMETOB!

-OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Mepedopa;

-METb MIPEJICTABIICHUE O POJIM MPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUIA;

-CpaBHUBATh OCHOBHbBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MIOJYYEHHBIE B IPOLECCE PEIICHUS MPUKIIATHOMN 3aa4H, U3yUEHUs
pEeanIbHOrO SIBJICHUS;

-OLIEHUBATh BEPOSTHOCTh PEAJIbHBIX COOBITUMN U SIBICHUN B HECIIOKHBIX CUTYaLIHSX.

TexcroBble 3a1a4n

-Pemath Hecli0KHBIE CIOJKETHBIE 3aJ]Ja4M Pa3HBIX THUIIOB HAa BCE apu(PMETHUECKUE NEUCTBUS;

-CTPOUTH MOJIENb YCIIOBUSA 3a/1a4u (B BUJE TaOJIUIIbI, CXEMbI, PUCYHKA WJIM YPaBHEHHUA), B KOTOPOM JaHbl 3HAUECHUS JIBYX U3
TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJBIO IOMCKA PELICHUS 33]1a4H;

-OCYILECTBIISITh CIIOCOO MOUCKA PELICHUS 3aJa4l, B KOTOPOM PacCy Xk IE€HHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WU OT
TpeOOBaHMUS K YCIOBUIO;

-COCTAaBJIATH IIJIaH PELICHU 3a1a4U;

-BBIJIETIATh ATAlbl PEIICHUS 3a1a4H;

-UHTEPIPETUPOBATH BHIYMUCIUTENbHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEOBATH MOJIYYEHHOE PEIICHHE 3a1a4H;

-3HATh Pa3jIM4Khe CKOPOCTEl 00BEKTA B CTOSTUEH BOJIE, IPOTUB TEUEHUS U TIO TEUEHUIO PEKH;

-pelaTh 3aja4i Ha HAX0XKJIeHUE YaCTH YMCIa U YKCIIa 10 €ro YacTu;

-peuiaThb 3aaa4r pa3HbIX THIIOB (Ha pa60Ty, Ha IMOKYIIKH, Ha ,Z[BI/I)KeHI/Ie), CBA3BIBAIOIINUX TPHU BEJIWMYUHLBI, BLIACIATE 3TU



BEJIMYMHBI 1 OTHOLIEHUS MEXAY HUMHU;
-HaXOAUTh MPOLEHT OT YUCJIA, YUCJIO MO MPOLEHTY OT HETO, HAXOAUTh MPOLUEHTHOE CHHUKEHHUE MU MPOLUEHTHOE MOBBILIEHUE
BEJINYMHBL;

-pelaTh HECIOXKHBIE JOTUYECKHE 3a/1a4l METOI0M PacCyKICHUM.

B noBceqHeBHOM KM3HU M NIPU U3YyYE€HUHU APYTHUX NPeIMETOB:

BBIJIBUTATh TUIIOTE3bI O BO3MOYKHBIX MPEEIIbHBIX 3HAUEHUSIX HCKOMBIX B 33lau€ BEJIMUUH (J1eJaTh PUKUIKY ).
I'eomerpuueckue Gpurypsl

-OnepupoBaTh Ha 6A30BOM YPOBHE MOHITHUSIMU T€OMETPUUECKUX PUTYD;

-U3BJIEKATh HHPOPMALIUIO O TEOMETPUUECKUX (UTYpaX, MPEACTABICHHYIO Ha YEPTEkKaxX B IBHOM BUJE;

-IIPUMEHSATH JJIs1 pELICHUs 3a1a4 TeoMeTprudecKue (pakThl, €CIIU YCIOBUS UX IPUMEHEHHUS 3a/1aHbl B ABHOU (opMe;

-pelaTh 3aJja4l Ha HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMUHH 110 00pa3liaM Uiu alrOpUTMAaM.

B noBceHeBHOM KU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

MCIOJIb30BaTh CBOMCTBA TEOMETPUUECKUX (GUTYP AJI PELICHUs] TUMOBBIX 33]1a4, BO3HUKAIOIIMX B CUTYAIUSIX MIOBCETHEBHOM
YKU3HM, 3a/1a4 IPAKTUYECKOTO CONEPKAHUS.

OTHOIICHUA

OnepupoBatb Ha 0a30BOM YypOBHE TMOHSTUSIMU: PABEHCTBO (uryp, paBHblE (QUIYpbl, PABEHCTBO TPEYTrOJIbHUKOB,
NapaJyIeNbHOCTb MPSAMBIX, IEPIEHANKYISIPHOCTD NPSIMBIX, YIJIBI MEXKAY MPSAMBIMU, NEPIICHIUKYJIISAP, HAKIOHHAS, TPOCKIH.

B noBceqHeBHOM KM3HH M NIPH U3YYEHHHU APYTHX NMPeIMETOB:

MCIT0JIb30BaTh OTHOLIEHUS JJIsl pEIICHUS] TPOCTENIINX 3a/1a4, BOZHUKAIOIIUX B PEAIbHOM KU3HHU.

I/I3Mepemm H BBIYUCJICHUA



-BBINONHATE U3MEpEHHE JIMH, PACCTOSIHUM, BEJIMYKH YTJI0B, C IOMOIIbIO HHCTPYMEHTOB JUIsl ©K3MEPEHUH IJIMH U YTJIOB;
-IPUMEHATh (HOpPMYyJBl MEepuUMETpa, IJIOMEAAM U 00beMa, IUIOMAAU TMOBEPXHOCTH OTIEIBHBIX MHOTOTPAHHUKOB TMPHU
BBIYMCIICHUSIX, KOT'/Ia BCE IaHHBIE UMEIOTCA B YCIIOBUH;

-npuMeHsATh TeopeMy Iludaropa, 6a30BbIe TPUTOHOMETPUYECKNE COOTHOLIEHUS JIJIs1 BBIYUCIICHUS JJIMH, PACCTOSHUM,
IJIOIIAIEN B IPOCTEUIINX CITydasiX.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYIHX MPEAMETOB:

BBIUUCIISATh PACCTOSHUS Ha MECTHOCTH B CTaHJAPTHBIX CUTYaLUsX, IO B MPOCTEUIINX CIIy4asiX, HPUMEHATh (POPMYJIbI B
MPOCTEUIINX CUTyalUsIX B IIOBCEAHEBHOM KU3HMU.

I'eomeTpuyeckue MOCTPOEHUA

N300paxkaTh TUIOBBIE TUIOCKUE PUTYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKHU U C TIOMOIIBIO HHCTPYMEHTOB.

B noBceqHeBHOM KN3HH M NIPH U3YyYE€HHHU APYTHUX NMPeIMETOB:

BBITNIOJIHATH MPOCTEUIINE MOCTPOECHUS HA MECTHOCTH, HEOOXOMMBIE B PEaJbHOM JKU3HHU.

I'eomeTpuyeckue npeodpa3oBaHus

Crtpouts Gurypy, CAMMETPUUHYIO JaHHON (PUTYype OTHOCUTENBHO OCH U TOUKH.

B noBceHeBHOM KWU3HH M NIPH U3YYE€HUH APYIHX NMPeIMeETOB:

-pacrio3HaBaTh IBM)KEHHE 00OBEKTOB B OKPY>KAIOIIEM MUPE;

-pacno3HaBaTh CHMMETPUYHbIE (PUTYPBI B OKPY>KaAIOIEM MUPE.

BeKTOpbI M KOOPAMHATHI HA IVIOCKOCTH

-OnepupoBaTh Ha 6A30BOM YPOBHE MOHSTHIMU BEKTOP, CYMMa BEKTOPOB, TPOU3BEEHUE BEKTOPA HA YMCII0,KOOPAUHATHI Ha

IIOCKOCTH;



-OMpeIeIsATh MPUOIMKEHHO KOOPAMHATHI TOUKH 10 €€ N300paKEHUI0 HAa KOOPAMHATHOM MIOCKOCTH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

MCIIOJIB30BaTh BEKTOPHI JUIS PEIICHUS ITPOCTENIINX 33724 Ha ONPEIEIICHUE CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

HcTopus maTtemaTukn

-OnuceIBaTh OTAEIBHBIE BBIAAIOIINECS PE3YIBTATHI, IIOJYUYEHHBIE B XOJI€ PA3BUTHS MATEMATHKU KAK HAYKU;

-3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBSI3HM C OT€YECTBEHHON U BCEMUPHOU HCTOPHUEN;

-IIOHUMATh POJIb MAaTEMATHUKU B pa3Butun Poccum.

Metoabl MaTeMaTHKH

-BpiOupaTh moaXoAsKiA U3yYEHHBIN METOJT AJI PEIICHUS U3YYEHHBIX TUIIOB MAaTEMaTUUYECKUX 33/1a4;

-IIpuBOAUTE ITPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEUCTBUTEIBHOCTU U IIPOU3BEACHUAX UCKYCCTBA.
BbINyCKHUK MOJYYHT BO3MOKHOCTH HayuyuThess B /-9 Kiaccax Jsi oGecrniedeHHs] BO3MOKHOCTH YCHEIIHOTO
NPO0JIKeHHsI 00pa30BaHNs HA 0230BOM U YIJIy0JIECHHOM YPOBHAX

JIeMEeHThI TEOPHH MHOKECTB U MaTEeMATH4YeCKOM JIOTUKH

OnepupoBath MOHATUIMH:

-OlIpeIeIIEHNE, TEOPEMA, aKCMOMa, MHOKECTBO, XapaKTEPUCTUKU MHOXKECTBA, dJIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE U
0ECKOHEYHOE MHO>KECTBO, MOAMHOKECTBO, TPUHAIIEAKHOCTD, BKIIOUEHUE, PABEHCTBO MHOYKECTB;

-1300pakaTh MHOYKECTBA M OTHOILIEHHE MHOXKECTB C TOMOIIbIO KPYTroB Dilniepa;

-OMpeIesATh MPUHAATIC)KHOCTh dJIEMEHTa MHOXKECTBY, 00BEIMHEHHUIO U TIEPECEUCHUIO MHOXKECTB;

-3aJ1aBaTh MHOECTBO C ITOMOIIBIO IEPEUNCIICHHS JIIEMEHTOB, CJIOBECHOTO ONTMCAHMS;

-ONCpUPOBATH MMOHATHUAMU . BbICKA3BIBAHUC, HCTUHHOCTD U JIOXKHOCTD BBICKA3bIBAHWA, OTPHULIAHUC BBICKaBBIBaHHﬁ, ornepanmuu



HaJl BLICKA3bIBAHUAMU: U, UJIH, HC, YCJIOBHBIC BbICKA3bIBAHH (I/IMHJ'II/IKaI_II/II/I);
-CTPOUTH BbBICKA3bIBaHHA, OTPUIAHUSA BBICKA3bIBaHUM.

B noBceHeBHOM KM3HH M NIPH U3YyYE€HHHU APYTHUX NMPeIMETOB:
-CTPOUTH LIETIOYKU YMO3AKJIIOUEHU Ha OCHOBE UCMOJIb30BAHUSI MPABUII JIOTHUKH;

-HCTIOJIb30BaTh MHOYKECTBA, OTIEPAIIMHA ¢ MHOKECTBAMH, UX TpaduiIecKOe MPEICTABICHUE IS ONTMCAHUS PEATBHBIX TPOIIECCOB
U SBJICHU.

Yucaa

-OnepupoBaTh MOHATUSMHU: MHOXECTBO HATYyPaJIbHBIX YHMCEJ, MHOXKECTBO LEJIBIX YHUCEJ, MHOKECTBO PAlMOHAIBHBIX YHCEII,
VPpalMOHAIBHOE YMCIO0, KBAJPATHBIM KOPEHb, MHOXXECTBO JICHMCTBUTEIBHBIX YMCEJ, F€OMETPUYECKAs WHTEPIpPETALUs
HaTypaJIbHbBIX, LIEJIBIX, PALIUOHAIBHBIX, IEUCTBUTEIIbHBIX YHCEI,

-TIOHUMATh U OOBSICHATH CMBIC] MO3UIIMOHHOMN 3alTUCH HATYPaJbHOTO YKUCIIa;

-BBITIOJIHATH BBIYMCIICHUS, B TOM YHUCJIE C UCMOJIb30BAHUEM TPUEMOB PAllMOHAIBHBIX BEIYMCIICHUM;

-BBITIOJIHATH OKPYIJICHUE PALIMOHATIBHBIX YUCEII C 38JJAHHON TOYHOCTHIO;

-CPaBHUBATh PALlMOHAIBHBIE U HPPALMOHATIBHBIC YHCIIA;

-IPEJICTABISATh PAIIMOHATILEHOE YHUCIIO B BUE IECITUUHON ApoOH

-YIOPSI0YMBATh YKCIIa, 3alIMCaHHbIC B BUIE OOBIKHOBEHHOM U JAECATUYHON ApOOH;

-HaxoauTh HO/[ n HOK uucen u ncnosib30BaTh UX MPU PEIICHUH 3a7a4.

B noBceaHeBHOM KU3HU M P U3YYEHUM JAPYTUX MPeIMETOB:

-IIPUMEHSITh TIPABUJIA MPUOIMKEHHBIX BBIYMCICHUN MPU PENICHUH MPAKTUYECKUX 3a7ad M PEIICHUH 3a7a4d JIPYTruX y4eOHBIX

PEIMETOB;



-BBITIOJTHATH CPABHEHUE PE3YJIbTATOB BEIYMCIICHUN MTPU PEIICHUN MTPAKTUYECKUX 33]71a4, B TOM YHCIIEC TPUOIMIKEHHBIX
BBIUHCJICHU;

-COCTaBIIATh U OIIEHUBATH YMCJIOBBIC BBHIPAKEHUS MPHU PEIICHUU MPAKTUYECKUX 3aJ1ad U 3aJa4 U3 IPYTrUX YUYEeOHBIX IPEIMETOB;
-3aITMCHIBATh U OKPYIJISITh YACIOBBIC 3HAUCHHS PETbHBIX BEJIMYUH C UCTIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUSI.
ToxnecTBeHHbIEe IPe0Opa3oBaHUs

-OnepupoBaTh MOHATUSMHU CTENIEHU C HATYpaJbHBIM MOKa3aTeJIeM, CTETICHH C LIEeJIbIM OTPUIATEIbHBIM ITOKa3aTENEeM;
-BBITIOJIHATH TPEOOPa30BaHMUS LIETBIX BEIPAKECHUM: IEUCTBUSI C OAHOUYICHAMU (CII0KEHHE, BHIYUTAHUE, YMHOXKEHUE), TEHCTBUS
C MHOTOWIEHAaMH (CJI0XKEHHUE, BEIUUTAHUE, YMHOKEHHE);

-BBITIOJIHATH PA3JI0KEHHE MHOTOYJICHOB HA MHOKUTEJIH OJHUM U3 CITIOCOOOB: BBIHECEHHUE 3a CKOOKY, IPYIITUPOBKA,
UCTIONb30BaHUE (POPMYI COKPAIICHHOTO YMHOXCHHS,

-BBIJICTISITh KBAAPAT CyMMBI U PA3HOCTHU OJTHOWICHOB;

-pacKJIaIbIBaTh HA MHOXKUTEIIN KBAJIpaTHBIA TPEXUJICH;

-BBITIOJTHATH MTPeo0pa30BaHUsI BEIPAKEHUN, COACPKAIIUX CTETICHH C I[EIBIMHA OTPHUIATSIIBHBIMU ITOKA3aTEISIMHU, TIEPEXOAUTH OT
3aIlyCH B BUJIE CTETIEHU C LIEJIBIM OTPUIATEIbHBIM MMOKa3aTeNeM K 3allMCH B BUIE IpoOH;

-BBITIOJIHATh TPEe0Opa3oBaHusi APOOHO-PAIIMOHAIBHBIX BBIPAKEHUM: COKpalleHue apoOel, MpUBENCHHE alre0pandecKux
npoOeil Kk o0lleMy 3HaMEHATEII0, CIIOXKEHHE, YMHOKEHHUE, JCICHUE anreOpandyeckux JIpoOei, BO3BelICHHE alredpandeckon
JpoOu B HATYPATBHYIO U TIETYI0 OTPHUIIATENILHYIO CTETICHbD;

-BBITTOJTHATH TIPEOOPa30BaHUs BRIPAKCHHM, COACPIKAIIMX KBAPATHBIC KOPHH;

-BBIJICTISITH KBAAPAT CyMMBI UM PA3HOCTH JIBYWICHA B BRIPAKEHUSAX, COJEPIKAIINUX KBaIpaTHBIE KOPHU;

-BBITIOJIHSTH TPe0Opa30BaHUsI BRIPAKEHUH, COIEPKAITUX MOTYJIb.



B noBceHeBHOM KM3HH M NIPH U3YYEHHHU APYTHX NMPeIMETOB:

-BBINOJIHATH IPEOOpa30BaHus U AEHCTBUSA C YUCIAMH, 3alIICAHHBIMU B CTAaH/IapTHOM BUJIE;

-BBIMOJIHATH TPeoOpa3zoBaHus anreOpandecKrux BhIPAKEHUN P PEUICHUH 3a]1ad IPYTUX YYEOHBIX IPEIMETOB.

YpaBHeHNs U HEPABEHCTBA

-OnepupoBaTh NOHATUSMU: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHMSI, pELLICHUE HEPABEHCTBA, PABHOCUJIbHBIE YPaBHEHU,
o0acTh ONpeesieHusl ypaBHEHUs (HEPABEHCTBA, CUCTEMbI YPaBHEHHI UM HEPABEHCTB);

-pelaTh JIMHEWHbIE YPaBHEHUS M YPABHEHHU S, CBOJUMBIE K JIMHEHMHBIM C TOMOILBIO TOXAECTBEHHBIX MTPe0oOpa30BaHu;
-pelaTh KBaJipaTHbIE YPaBHEHUS U YPaBHEHUS, CBOJIUMbIE K KBAJAPATHBIM C IOMOUIBIO TOXK/IECTBEHHBIX MPE0OPa30BaHUM;

-pClIaThb I[pO6HO-HHHeﬁHBIC YPaBHCHUA,

o f (X)=a
-pemaTh NPOCTECUIINEC UPPALIUOHAIIbHBIC YPABHCHUS BUaA ( ) !
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-pemiaTh ypaBHEHUs CIOCOOOM Pa3jIokKEeHHsI HA MHOKUTEIH U 3aMEHbI IEPEMEHHOM;
-MCMOJB30BaTh METOJ MHTEPBAJIOB ISl pELIEHUS LEIbIX U IPOOHO-PAIIMOHATIbHBIX HEPABEHCTB;
-peuIaTh JIMHEVMHBIE YPABHEHUS Y HEPABEHCTBA C MMAPAMETPAMU;

-pelaTh HECIOKHBIE KBAaApPaTHBIE YPABHEHUS C TAPAMETPOM;

-pelIaTh HECIOKHBIE CUCTEMBI JIMHEUHBIX YPABHEHNUHN C ITAPAMETPAMM;

-pelaTh HECIOKHBIE YPABHEHHUS B LIEJIBIX YUCIAX.

B noBceagHeBHOM "KU3HU M NIPU U3YYEHHH APYTUX NMPEAMETOB!

-COCTaBJISITh U PCIIATh JIMHCHUHBIC U KBaJApPaTHBIC YPABHCHUS, YPABHCHUA, K HUM CBOAAINNUCCA, ~-CUCTCMBbI JINHEHHBIX



ypaBHEHUH, HEPABCHCTB MPH PEIICHUH 3a7a9 IPYTUX YICOHBIX MPEIMETOB;

-BBITIOJHSATH OIICHKY MPABIOIOI00MS PEe3yIbTaTOB, TOJYIaEMbIX TIPH PEIICHUY JIMHCWHBIX M KBaJIPATHBIX YPAaBHCHUN U
CUCTEM JIMHCWHBIX YPaBHCHUN W HEPABEHCTB NP PEIICHUH 3a/1a4 APYTUX yISOHBIX MTPEAMETOB;

-BBIOMpATh COOTBETCTBYIOIINE YPABHEHUS, HEPABEHCTBA MJIM UX CUCTEMBI JIJISl COCTABJICHHS] MATEMaTUUYECKON MOJIEIH
3aJJaHHOW PEAIbHOM CUTYallMU WUJIW MPUKJIIATHOW 3aa4K;

-yMeTb UHTEPIPETUPOBATH MOJTYUCHHBIN NMPU PEIICHUN YPABHEHUS, HEPABEHCTBA UJIM CUCTEMbI PE3YJIbTAT B KOHTEKCTE
3aJIaHHOM peasIbHOM CUTYalluM UK TIPUKIATHON 3a/1auu.

DOyHKUIMHA

OnepupoBaTh NOHATUSIMU:

- (hyHKIIMOHAJIbHAS 3aBUCUMOCTH, PYHKIMS, rpaduk GYyHKIIMH, CIIOCOOBI 3aaHus PYHKIIUU, apTYMEHT U 3HAYeHUE (PYHKIUH,
00J1aCTh OMpeAeNIeHUss U MHOXKECTBO 3HAYCHUH (YHKIUU, HYIH (DYHKITMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH

GyHKIUU, YeTHOCTH/HEUETHOCTh QDYHKIINU;
Kk
y=—a-+

-CTpOUTH rpadUKy JTUHEUHON, KBapaTUIHON (yHKIIMH, 0OpaTHOM MPONOPLHHUOHAIBHOCTH, (DYHKIIUK BUAA! x+b,
y=Yx,y=%, y=rA]

-Ha MpUMepe KBaIpaTUIHON (DYHKITNH, UCTIOIB30BaTh peoOpazoBanus rpaduka GyHKIuu y=f(X) aJs mocTpoeHus rpaguxon
Qynkuii M—kd=<tic

-COCTaBJISITh YPAaBHEHUS TIPSIMOM 10 3a/IaHHBIM YCIIOBUSIM: TIPOXOIAIIEH Yepe3 1BE TOUKU C 3aJaHHBIMU KOOPAUHATAMH,
MPOXOJAIIEN YEPE3 NTAHHYIO TOUKY U MapajuieIbHON JaHHOMW MPSIMOW;

-rCcclieIoBaTh (YHKIIUIO MO ee Tpaduky;



-HaXOAUTh MHOKECTBO 3HAUCHUMU, HYJIN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH KBaIpaTUIHOU (PYHKITHU;
-OTIePUPOBATH MOHATUSIMH: TIOCIEA0BATEIILHOCTD, apu(PMETHIECKAs TPOTPECCHS, TEOMETPHIECKAs IPOTPECCHSI;

-pemiath 3a/1a4u Ha apu(PMETHUECKYIO M TEOMETPUIECKYIO ITPOTPECCHIO.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HUH APYTUX NMPeIMETOB:

-HJLTIOCTPUPOBATH C TIOMOIIIBIO TpaduKa pealbHYI0 3aBUCUMOCTh FUTH MPOIIECC MO UX XapaKTePUCTUKAM;

-ICTIOJIb30BaTh CBOMCTBA M rpadK KBAAPATHIHON (YHKIIMU TP PEIICHUH 33/1a4 U3 APYTUX YIeOHBIX MPEAMETOB.
TexcToBbIE 321a4U

-Pemrath mpocThIe 1 CIOXKHBIC 337]a9H PAa3HBIX THIIOB, & TAK)KE 3a/1a4 TOBBIICHHON TPYAHOCTH;

-HCTIOJIb30BaTh Pa3HBIC KPATKHE 3AITUCH KaK MOJICTTH TEKCTOB CIIOKHBIX 33]1a4 JIUIS TOCTPOSHUS MTOMCKOBOM CXEMBI U PEIICHUS
3amad;

-pa3uyaTh MOJIENb TEKCTA U MOJICIIb PEIICHUS 3a]]a4k, KOHCTPYUPOBATh K OJTHON MOJIEIN PEIIEHUsI HECJI0KHOM 3a1auu
pa3HbIe MOJICTN TEKCTa 3a/1a4H;

-3HATh U IPUMEHATH 00a croco0a MoucKa pemeHus 3a1a4d (0T TpeOoBaHMs K YCIOBUIO U OT YCIIOBHUS K TPEOOBAHUIO);
-MOJICTTUPOBATH PACCYKICHUS MTPHU TIOUCKE PEIICHUS 3a/1a4 C TIOMOIIBIO Tpad-CXEMBI;

-BBIJICTISITH ATAIbI PEIICHUS 3a]]a4M M COACPKaHUe KaXKIOTO dTarna;

-yMETb BBIOMPATh ONTUMAJIbHBIN METOJI PEIICHUS 3a7a49i U OCO3HABATh BEIOOP METO/1a, pacCMaTPUBATh PAa3IMUHbBIE METOIHI,
HAXOJIUTh Pa3HbIC PEIICHUS 3a/1a4H, €CJIM BO3MOKHO;

-aHAJIM3UPOBATH 3aTPYAHCHUS TIPH PEIICHUH 337124,

-BBITTOJIHATE Pa3IMYHbBIC TIPeOOpa30BaHus MPEIIOKCHHON 3a/1a4i, KOHCTPYHUPOBAaTh HOBBIC 33J1a4l U3 JaHHOM, B TOM YHCIIC

oOpaTHbIE;



-MHTEPIPETUPOBATH BBIYNCIUTEIBHBIC PE3YJIBTATHI B 33/1a4e, HCCIICIOBAThH MOJIYICHHOE PEIICHHE 3a1a4H;
-aHAJIM3UPOBATh BCEBO3MOIKHBIC CUTYAIIMHM B3aMMHOTO PACIOJIOKECHHS JIBYX OOBEKTOB M M3MECHECHHE WX XapaKTEPUCTUK MPHU
COBMECTHOM JIBIDKCHHH (CKOPOCTH, BPEMSI, PACCTOSTHUE) TIPH PEIICHUY 3a/1a4 Ha JABM)KCHHE IBYX OOBEKTOB KaK B OJTHOM, TaK U
B IIPOTHBOIIOJIOKHBIX HAIPABIICHUSX;

-FCCIICIOBATh BCEBO3MOXKHBIC CHUTYaIlMHd TMPH PEIICHWH 3a/ad Ha JIBIDKCHHE TI0 PEKe, pacCMaTpUBaTh Pa3HBIC CHUCTEMBI
OTCUETA;

-pemaTh pa3HoOOpa3HbIC 3a7a9H «HA YaCTHY,

-peiath 1 00OCHOBBIBATh CBOE PEIICHHUE 3aJ1au (BBIACIAT, MAaTEMAaTHYSCKYIO0 OCHOBY) Ha HaXOXKJIEHHUE YaCTHU YWClia U 9ucia
10 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIA Ipo0H;

-0CO3HaBaTh U OOBICHATh MUIACHTUYHOCTH 3aJlay Pa3HBIX THUIIOB, CBSA3BIBAIOIIMX TPH BEIMYMHBI (HAa pabOTy, HA MOKYMIKH, Ha
JBMDKCHHUE), BBIJCIATH 3TH BEIWYMHBI M OTHOIICHHUS MEXIY HUMH, NMPUMEHATh MX IPH PEIICHUU 3a7ad, KOHCTPYHPOBAThH
COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

-BJIaJICTh OCHOBHBIMHM METOJIaMHU PEIICHUS 33729 Ha CMECH, CIUTaBbl, KOHIICHTPAIUH;

-pelaTh 3a7a4u Ha IMPOIICHTHI, B TOM YHCIIC, CJI0KHBIC MPOIEHTH ¢ 000CHOBAaHUEM, HCIIOIB3YS pa3HbIC CIIOCOOHI;

-pemaTh JJOTHYECKUE 3a1a4l pa3HBIMH CIIOCO0aMH, B TOM YHCIIC, C IBYMsI OJIOKaMH U ¢ TpeMs OJIOKaMH JTAHHBIX C TIOMOIIIBIO
TaOJIHNIL;

-pemaTh 3324l 0 KOMOMHATOPUKE U TEOPUHU BEPOSITHOCTEH HA OCHOBE MCIIOJIb30BAHUS M3yUYCHHBIX METOJIOB 1 OOOCHOBBIBATH
pelicHue;

-pelIaTh HECIOKHBIC 3a/1a9M 110 MaTEeMaTHICCKOM CTaTHCTHKE;,

-OBJIaJIETh OCHOBHBIMU METO/IAMH PELICHUS CIO’KETHBIX 3a7a4: apuMeTUIeCKuil, anreOpandyeckuii, nepebop BapUaHTOB,



reOMEeTPUUECKUM, TpaduIecKuil, MPUMEHITh UX B HOBBIX [0 CPAaBHEHUIO C NU3yUYEHHBIMH CUTYaIIHSX.

B noBceqHeBHOM KN3HH M NIPH U3YyYEHHHU APYTHX MPeIMETOB:

-BBIJICTISITh TPU PEHICHUM 33Jlay XapaKTEpPUCTUKU pacCMaTpPUBAEMOM B 3ajlade CUTYallMH, OTJIUYHBIE OT pealbHBIX (TE, OT
KOTOPBIX a0CTparupoBaIUCh), KOHCTPYUPOBATh HOBBIE CUTYAIlMU C YYETOM ITHX XapaKTEPUCTUK, B YACTHOCTHU, MPU PEIICHUU
3a/1a4y Ha KOHIEHTPALIUH, YYUTHIBATH INIOTHOCTH BEILIECTBA;

-pematbh U KOHCTPYUPOBATh 3a/layl Ha OCHOBE PACCMOTPEHHUS PEAJIbHBIX CUTYalluid, B KOTOPBIX HE TpeOyeTcs TOYHBIN
BBIYMCIIUTEIbHBIN PE3YNIbTAT;

-pelaTh 3aja4i Ha IBHJKEHHE 10 PEKE, paCCMaTPUBasl pa3HbIE CUCTEMBI OTCYETA.

CraTucTuka M TeOpUsi BePOSATHOCTEM

OnepupoBaTh NOHATUSIMU:

-CTOJI0YaThIe U KPYTOBBIE JUArpaMMbl, TAOJIMLIBI JAHHBIX, CPEHEE apu(PMETHUIECKOE, METMaHa,

-HauOoJIbIIIee ¥ HaUMEHbIlIee 3HaYeHHsI BBIOOPKH, pa3Max BbIOOPKH, JUCTIEPCUs M CTaHJAPTHOE OTKIOHEHUE, cllyyaiiHas
W3MEHYHMBOCTb;

-U3BJIEKaTh MH(POPMALIUIO, MPEACTABICHHYIO B TaOMMIAX, HA JuarpaMMax, rpadukax;

-COCTaBJIATh TaOJIHIIbI, CTPOUThH AUArPaMMBbI U rpa)MKi Ha OCHOBE JaHHBIX;

-OIMepUPOBATh MOHATUAMU: (AKTOPHUAI YUCIIA, IEPECTAHOBKU U COUYETaHUs, TpeyroJibHUK [lackans;

-IIPUMEHSTH MPABUJIO MTPOU3BEACHHUS MIPU PEIIEHNN KOMOMHATOPHBIX 3a/1a4;

-ONEePUPOBATH MOHATUSIMHU: CIIYYaHBINA OTBIT, CITyYalHBIN BBIOOD, UCIIBITAHUE, DJIEMEHTAPHOE CITydyailHOE COOBITHE (MCXO),
KJIACCHMYECKOE OIpEIeTICHNE BEPOSITHOCTH CIIy4alfHOTO COOBITHS, ONIEPALIUU HAJ CITy4ailHBIMU COOBITUAMU;

-TIPEICTaBIISATh HH()OPMAITUIO C TIOMOIIBIO KPYTOB DUJIEpa;



-pemaTh 3aa4i Ha BBIYMCIICHUE BEPOSITHOCTH C TIOJICYETOM KOJIMYECTBA BAPUAHTOB C TIOMOIIBI0 KOMOMHATOPHKH.

B noBceqHeBHOI KU3HU U NIPU U3YYEHUH PYTUX NPEIMETOB:

-U3BJIIEKATh, UHTEPIIPETUPOBATH U TPeoOPa30BbIBATH MH(OPMAIIUIO, TPEICTABICHHYIO B Ta0IMIAX, HA AUarpaMMax, rpadukax,
OTpaXaIoIyI0 CBOMCTBA U XapaKTEPUCTUKH PEaNIbHBIX MPOIIECCOB U SIBJICHHUI;

-OTPEACIIATh CTATUCTUYECKHUE XapPaKTEPUCTUKN BEIOOPOK 10 TaOIMIaM, TruarpaMmmam, rpadukam, BEITOJTHATL CPaBHEHUE B
3aBUCHMOCTH OT LIE€JIM PEUICHUS 3aa4H;

-OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SIBIICHUM.

I'eomerpuyeckue purypsol

-OnepupoBaTh NOHATUSIMU T€OMETPUUYECKUX DUTYD;

-U3BJICKATh, UHTEPIIPETUPOBATH U MPEeOOPa30BbIBaTh HH(POPMALINIO O TEOMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha
yepTexax;

-IIPUMEHSITh TeOMETpUUeCKre (GaKThl I PEIICHHS 3a7]a4, B TOM YKCIIe, TPEANOoIaraloinx HeCKOJIbKO IIaroB PelieHus;
-(opMyIHPOBATH B MPOCTEHUIINX CITydasiX CBOWCTBA U MPU3HAKU (QUTYD;

-lI0Ka3bIBaTh TEOMETPUUECKNE YTBEPKICHNUS;

BIIAJICTh CTAHIAPTHON KiIaccUpUKAIMEH MIOCKUX (GUTYp (TPEyrOIbHUKOB U YETHIPEXYTOJILHUKOB).

B noBceaHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEAMETOB:

WCITIOJIb30BATh CBOMCTBA TEOMETPUUYECKUX (DUTYP JJIS PEIICHUS 3a]a4 MPAKTHUECKOTO XapakTepa v 3a7a4 U3 CMEKHBIX
JVCLUILINH.

OTHOMIEHUA

OnepupoBaTh NOHATUSIMU:



-paBeHCTBO (HUTYp, paBHBIE (PUTYPHI, PABEHCTBO TPEYTOJbHUKOB, MAPAJLICIBHOCT MPSMBIX, MEPIEHIUKYISIPHOCTh MPSIMBIX,
yriabl MEXAy NpSAMbIMHU, T[EPHEHAUKYJSAP, HAKIOHHAsA, MpOoeKuusa, noxodue ¢uryp, mnomoOHble (UTYphl, NOJOOHBIE
TPEYTOJIbHUKHY;

-IIPUMEHATH TeopeMy Pasneca u TeopeMy O MPONOPLMOHAIBHBIX OTPE3KaxX IPU PELICHNH 3a7a4;

-XapaKTEPU30BaATh B3AUMHOE PACIOJIOKEHNUE NPSAMOU U OKPYKHOCTH, JBYX OKPY’KHOCTEH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

MCIIOJIb30BaTh OTHOLICHUS JJIs PELICHHMS 3a/1a4, BOSHUKAIONINX B PEAIBHOW JKU3HU.

N3mepeHnust M BIYMCICHUS

-OnepupoBaTh NPEACTABICHUSIMH O JUIMHE, IJI0IIA1, O0bEME KaK BETUYHMHAMH.

-IIpumensate Teopemy Ilucdaropa, dhopmynsl miuomaau, od0bemMa MPU PEIICHUU MHOTOIIATOBBIX 3a/lad, B KOTOPBIX HE BCE
JTAaHHBIE TIPEJICTABIIECHbI SIBHO, a TpeOyIOT BBIYUCICHHI, ONEpUpoBaTh Oojiee MIHUPOKUM KOJMYECTBOM (HOPMYJ JIMHBI,
wionaaM, o0beMa, BBIUUCIATh XAPAKTEPUCTHKM KOMOMHAUUNA QUryp (OKpPYKHOCTEH M MHOIOYTOJIBHMKOB) BBIYUCIATH
paccTosiHUS MeXay (Urypamu, NPUMEHSATh TPUTOHOMETPHUUYECKHE (POPMYIIbl ISl BBIUMCIECHUN B 0OJiee CIOXKHBIX CIy4asx,
IIPOBOJANTH BBIYMCIIEHUSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIICHHOCTH;

-IPOBOJUTH MPOCTHIE BBIYUCIICHUS HA O0BEMHBIX TEJax;

-(opMynHpOBaTh 3a/1a4M HA BbIYMUCIECHUE JJIMH, IJI0MAeH 1 00BEMOB U pelaTh UX.

B noBceaHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB!

-IIPOBOJIUTH BBIYHUCIICHUS HA MECTHOCTH,

-IIPUMEHSTH (POPMYJIbI TPU BBIUYUCICHUSAX B CMEXHBIX YUEOHBIX IIPEIMETAX, B OKPYXKAIOIIEH JeHCTBUTEILHOCTH.

I'eomeTpuyeckue mocTpoeHust



-N300paxats reoMeTpudeckre (PUryphl IO TEKCTOBOMY M CUMBOJIBHOMY OTIHMCaHUIO;

CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CIydasX,

-BBITIOJIHATH TOCTPOEHUS TPEYTOJbHUKOB, TPUMEHSTH OT/ICJIbHBIE METOIbl IOCTPOCHUHN LIUPKYJIEM U TUHEHKOW ¥ TPOBOJIUTH
MPOCTEUIIINE UCCIICTOBAHUS YUCIIA PEICHUM;

-n300pakaTh TUTIOBBIC TNIOCKKE (DUTYPHI 1 00BEMHBIE TEJIa C TIOMOIIBIO MTPOCTEUIIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.

B nmoBcexHeBHOM KM3HU U NIPU U3YYECHUH IPYTUX MPEIMETOB:

BBITIOJIHATD MPOCTEUIITNE TOCTPOCHUS Ha MECTHOCTH, HEOOXOMMBIC B PealbHOM KU3HH;

OIICHUBATh Pa3MePhl peTbHBIX 00BEKTOB OKPYKAIOIIIETO MUPA.

IIpeoOpa3zoBanus

-OnepupoBaTh NOHSATUEM JBIKECHUS U MPE0Opa30BaHUs 1MO00Us, BIAIETh MPUEMaMu MOCTPOCHUS (PUTYpP C HUCIOIB30BaHUEM
JIBIKCHUH M TIpeoOpa3oBaHMil MOA00MS, MPUMEHATh MOJYYCHHBIC 3HAHUS W OIBIT IMOCTPOCHUM B CMEXKHBIX IpEAMETax W B
PEATBHBIX CUTYALUSAX OKPY>KAKOIIETO MUPA;

-CTPOUTH PUTYPY, MOIOOHYIO JTAHHOM, MTOJIH30BATHCS CBOMCTBAMH ITOI00MS 1151 00OOCHOBAHHS CBOMCTB (UTYD;

-IPUMEHSTh CBOMCTBA ABMXKEHU 17151 TPOBEICHUSI MPOCTENIINX 00OCHOBAHUM CBOMCTB (hUTYP.

B noBceHeBHOM KU3HU M PU U3YYEHUM JAPYTUX MPeIMETOB:

MPUMEHSITH CBOMCTBA JABMYKEHUM U MPUMEHSTD MMOJI00ME 1JIsl TOCTPOSHUN U BBIUYMCIICHUM.

BekTOpbI H KOOPAMHATHI HA TUVIOCKOCTH

-OnepupoBaTh MOHATUIMHU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHNE BEKTOPA HA YMCIIO, YTOJI MEXK]1y BEKTOPaMH,
CKaJIAPHOE MPOU3BEJACHUE BEKTOPOB, KOOPAMHATHI HA MJIOCKOCTH, KOOPJAWHATHI BEKTOPA;

-BBIITOJIHATH ,Z[GI\/'ICTBI/IH Haa BEKTOpaMu (CJ'IO)KeHI/Ie, BbIYMTAaHHNEC, YMHOKCHHUC Ha IH/ICJ'IO), BBIYHCIIATh CKAJIIAPHOC ITPOMU3BCIACHUC,



ONPENEIATH B IPOCTENIINX CIIydasX YroJ MEXAY BEKTOPAMH, BBIIIOJIHATH PA3JIOKEHUE BEKTOPA HA COCTABIISIOIINE, IPUMEHSATh
NOJlyYE€HHBbIE 3HaHUS B (PU3UKE, MOJIB30BATHCS (POPMYJIOH BBIUMCICHHUS PACCTOSIHUS MEXAY TOYKAMU [0 HM3BECTHBIM
KOOpAMHATaM, UCIIOJIb30BaTh YpaBHEHUS GUTYp JUIsl pELICHUs 3a/1a4;

-IIPUMEHATH BEKTOPBI U KOOPAUHATHI JUISl PEIIEHUS TEOMETPUYECKUX 3a7a4 Ha BBIYMCIICHUE JJIMH, YIJIOB.

B noBceaqHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB!

MCITI0JIb30BaTh MOHATHUS BEKTOPOB M KOOPAMHAT JIJISl pELIEHU 3a/1a4 0 pu3uKe, reorpaduu U ApyruM yUYeOHBIM MPEAMETAM.
HUcTopusi MaTeMaTHKH

-XapakTepu30BaTh BKJIA] BELIAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMATUKU U UHBIX HAYYHbIX 00J1acTei;

IIOHUMATh POJIb MaTEMATUKH B pa3BUTUM Poccun.

Metoabl MaTeMaTHKH

Hcnonb3yst n3y4eHHbIE METObI, POBOAUTH JOKA3aTEIBCTBO, BBIITOIHATH OITPOBEPKEHUE;

-BbIOMpATh U3YUEHHbIE METOABI U UX KOMOMHALIMY JIJISl PEIICHUS MaTeMaTHYECKUX 3a/1a4;

UCIIOJB30BaTh MAaTEMaTHYECKHE 3HAHMS JUIA OINHCAHUS 3aKOHOMEPHOCTEHM B OKPYXKAIOIIEW JIEWCTBUTEIBHOCTH U
IIPOU3BEACHUAX UCKYCCTBA;

-IIPUMEHATh MPOCTEUIIHE IPOIPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU  PEIICHUU

MaTEMAaTHYCCKHUX 3a1a4

Mopyab «MaremaTuKa»

Copep:xanue Kypca MaTeMaTHKH 5 Kiacca.

HartypanbHble unciia u mkaabl. YTeHue U 3anuch HaTypaibHbIX yucen. Otpe3ok. U3mepeHue u nocTpoeHue OTpe3KoB.



KoopauHaTHBINA JIy4, €TMHUYHBIA OTPE30K, KOOpAUHATHI ToueK. CpaBHEHHE YUCEN.

CioxeHne U BbIYUTAHHE HATYPAJbHBIX umces. CloXeHHEe, CBOMCTBA CIOKeHMS. Brrunranue. UncmoBble M OyKBEHHBIC
BBIPAXXEHUs. Y paBHEHUE.

YMHOKeHHEe U JeJIeHHe HATYPAJBHBIX 4YMceJ . YMHOXKEHUE, CBOMCTBA YMHOXKEHUsA. JleneHue. YHpolleHue BBIPAKEHUM,
packpbiTie cko0oK. [Topsinok BemoaHeHus 1eicTBUil. CTeneHb Yuca.

Ilnomamm n o6bembl. [ln0maas, eqUHUIB U3MepeHus Tutoaau. dopmyina miIonaau npsiMoyrojisHuka. O0beM, eIUHUIIBI
u3Mepenust oobema. O0beM MPSMOYTOJILHOTO Mapauiesenuneaa

OObikHOBeHHBbIe ApoOU. OKpyXKHOCTb, Kpyr. Jlomu, OOBIKHOBEHHBbIC JpoOu. CpaBHEHHE, CIIOKEHHE U BBIUUTAHUE
OOBIKHOBEHHBIX JAP00OEii ¢ 0JMHAKOBBIMU 3HaMeHaTens M. CMeranubie yncia. ClIo)KeHrne U BBIYMTaHUEe CMEIIaHHBIX YHUCET C
OJIMHAKOBBIMH 3HAMEHATEISIMU

HMecsituunble apodu. JlecstuuHas 3anuch JIpoOHBIX uucesl. CpaBHEHUE, CIIOKEHUE M BBIYMTAHHE IECATUYHBIX JTPOOCH.
[Tpubnuxenusie 3HaueHust. OKpyTiIeHNE YHCEIL.

YMHOXKeHUEe U JlejieHHe JAeCATHYHBIX ApPo0deil. YMHOXKEHHE W JIeJIeHUE ACCATUYHBIX IpoOei Ha HaTypalibHbIe YHCIA.
YMHOKEHHE U JIeJICHUE IECATUIHON ApoOu Ha AeCATUUHYIO Ipo0h. CpeaHee apudMeTudecKkoe.

HNHcTpyMeHTHI AJ11 BBIYUCICHUHA U M3MepeHru. MukpokanbKyatop. [IpoueHTsl. Yromn, usMepeHue u nocTpoeHue yrios.
UepTexHblid TPEYTOIBHUK, TpaHCHOPTUP. KpyroBbie quarpaMmsi.

IToBTOpEHME

TemaTuyeckoe pacnpeaeJacHue 4acoB

No Ha3zBanue TeMbl KoandecTBo
n/m 4acoB




1 | HarypanbHble 4ncia U IIKajIbl 20
2 | CrnoxeHue U BBIYUTAHUE HATYPATbHBIX YACET 33
3 | YMHOXeHHE U JieIeHne HAaTypaIbHbIX YHCET . 37
4 | OOBIKHOBEHHBIE POOH 18
5 | decsatuunbie ApooH. 48
10 | [ToBTOpenue. Pemenue 3amay. 14

Bcero 170

Coaepxanue Kypca MaTeMaTuKu 6 kiacca.

JMeanmocthb ynces. Jenurenu u kparusie. [Ipusnaku genumoctu Ha 2; 3; 5; 9; 10. IIpocTtele u coctaBHbie uncia. Paznoxenue
Ha MpocThie MHOXUTENH. Hanbomnpiuii oot genutens. Bzaumuo npocteie yncna. Haumensiiee oOiiiee KpaTHOE.
CioxkeHue W BBIYMTAHHE Jpodeil ¢ pa3HbIMH 3HaMeHaTedasiMu. OcHOBHOe CBOMCTBO ApoOu. CokpareHue IpoOei.
[IpuBenenue npobeit k obmemy 3HameHarento. CpaBHEHHE, CIIOKEHUE W BBIYMTAHHE APOOEH C pa3sHbIMH 3HAMEHATEIISIMU.
CnoxeHue U BBIYUTaHUE CMEIIaHHBIX YHCEIL.

YMHo:KeHHe U JlejleHre OObIKHOBEHHBIX Jpodeil. YMHoxeHue apoOei. Haxoxnenune apobu ot uucna. [Ipumenenue
pacrpeeIuTeILHOTO CBOMCTBA yMHOKEeHUs. B3aumMHo oOpatHbie uncina. Jlenenue apodeii. HaxoxaeHue dnciia mo ero apoomu.
JpoGHbIe BhIpaKEHUS.

OtHomieHuss u mponopuuu OtHomenus. [Ipomopruu, OCHOBHOE CBOMCTBO Tmipomopumu. Ilpsmas um oOparHas mpo-



MOPIIMOHATBHBIEC 3aBUCUMOCTH. MacmiTal. J[mnHa oKpy»KHOCTH | 1uiomaab kpyra. [llap.

IHoJio:xkuTENBHBIC M OTPULIATEIbHBIE YKcIa. Koopaunatel Ha npsiMon. [IpoTrBomnonoxueie yncina. Moynnb yucia.
CpaBHeHnue yucen. MI3MeHeHne BEeIUYMH.

CJ10:keHHe U BBIYUTAHNUE MOJI0KUTEIbHBIX H OTPULATEIbHBIX YHcesI. CI0KEHHE YHCEN C TOMOLIBI0 KOOPIMHATHOM
npsiMmoid. CiioxeHne oTpulaTesbHbIX yrcen. CI0KeHUE YUCEN ¢ pa3HbIMU 3HaKaMu. Beruntanue.

YMHOKeHHe U JeJIeHHe MOJIOKUTEJIbHbIX U OTPULATENbHbIX yKcea YMHOXeHue. /lenenue. PannmonansHbie ynca.
CBoiicTBa JEWCTBUH C pallMOHATbHBIMU YUCIAMU.

Pemenue ypaBuenuii. Packpoite ckobok. Koadumuent. [lonobusie cnaraemolie. PerieHne ypaBHEeHUI.

Koopaunarel Ha miockoctu. Ilepnengukynspueie mnpsmbie. [lapamnensHbie npsiMble. KoopauHaTHas MIJIOCKOCTb.

Cronbuateie nuarpammsl. ['paduxu.

IHoBTOpEeHue
TemaTuueckoe pacnpejaeieHne 4acoB
Ne Ha3BaHue Tembl Koinuyecrso
n/n 4acoB
1 | IloBTOpeHue 4
2 | JlemuMoOCTh YHnCelL. 20
3 | CioxeHue 1 BhIUMTaHUE ApOo0eil C pa3HbIMU 3HAMEHATEISIMU 22
4 YMHOXEHHE U JIeJICHHE OOBIKHOBEHHBIX JIPOOEii. 32
5 | OTHOUIEHUS U TPOIOPIIMH. 19
6 | [lomoxuTenbHBIC U OTPUIIATEIHHBIC YHCTIA. 13
7 | Crio>keHHUE ¥ BBIYUTAHUE TIOJIOKUTEIIBHBIX M OTPUIATEIIBHBIX YHUCE]T. 11
8 | YMHOXeHUE U IeJICHNE TTOJIOKUTEIBHBIX M OTPUIATEIIBHBIX YHCEIT 12
9 | Pemienue ypaBHEHHIA. 15




10 | KoopauHathl Ha MIOCKOCTH. 13

11 | MtoroBoe MoBTOpEHHE Kypca MaTEMAaTUKHU 9

Bcero 102

I[Inanupyembie pe3yJabTaThl H3yYEeHUSI MAaTEMaTHKHU B 5-6 Ki1accax

HarypaJjbHble yncia ¥ IKajbl. [[0JDKEH yMETh:

- Hurath U 3a11MChIBATh MHOIO3HAYHBIC YKCIIA, CPABHUBATH U YIIOPALOUYMBATD UX;

-CTpouTh NpsIMyI0, OTPE30K, JIyY; ONPEAEIATh JJIMHY OTPE3KOB, CPAaBHUBATH OTPE3KU MEXKTY COOOM;

-CTpONUTh KOOPAMHATHBIN JIy4, HAXOAUTh KOOPAUHATHI TOUYEK U CTPOUTH TOUKH 110 KOOPINHATAM.

CioxeHne U BbIYMTAHUE HATYPAJIBHBIX YHCeJ. JJOJKEH yMETB:

-BBINIOTHATE CII0KEHUE U BBIYUTAHUE MHOTO3HAYHBIX YUCET;

-popMyIMpOBaTH CBOMCTBA CIOKEHUS U BHIYMTAHUS, IOJB30BATHCSl CBOMCTBAMH, 3aKOHAMHU CIIOKEHHS,;

-HaxonuTe 3Ha4eHMs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUII;

-Pemars npocTeiiiirie ypaBHEHUsI HA OCHOBE 3aBUCUMOCTEN MEXAY KOMIIOHEHTaMU apu(pMETUYECKUX ACHUCTBUM.
-COCTaBJISITh YPaBHEHHUS 10 YCIOBHUIO 3a/1a4, aHAJIU3UPOBATh U OCMBICIMBATh TEKCT 3a7auu, nepedopMyIupoBaTh yCIOBUE,
U3BJIEKATh HEOOXOIUMYIO HH(POPMALINIO, MOJIEIUPOBATH YCIOBHE C MOMOIIBIO CXEM, PUCYHKOB, pEaJIbHBIX MTPEAMETOB;
CTPOUTH JIOTUYECKYIO CUCTEMY PACCYKICHUMN; KPUTHUYECKH OLIEHUBATh ITOJIYYEHHBI OTBET, OCYIIECTBISATh CAMOKOHTPOJIb,
IIPOBEPSS OTBET HA COOTBETCTBUE YCIIOBHIO.

YMHOXKeHHUe U 1eJIeHHe HATYPAJIbHBIX YHCeJT .

JlomxeH yMeTb:

-BeinoaHaTe YMHOKCHHNC U JCJICHUC HATYPAJIbHbBIX YUCCII;



-ITos1b30BaTHCSl CBOMCTBAMU YMHOXEHUS U JICJICHHUS;

-ITos1b30BaThCS pacpeeIUTEIbHBIM 3aKOHOM MPU YIIPOIIICHUU BhIPAXKEHUH;

-Co0mt01aTh MOPSIIOK BBHIMOTHEHUS ACUCTBUIN NIPU BHIYUCICHUH 3HAYCHU I BhIPAXKEHUM;

-Bo3BoAUTE 4MCIIO B KBaIpaT U B KYO.

Inomanyu u o0bembl. J[0JKEH YMETh:

-Bprunciate miomaas npsiMOyrojibHUKa M KBaJpara, 00beM MPpsSMOYToJIbHOTO MapajuleNienuiena 1 Kyoa no ¢gopmynam;
-ITos1b30BaThCS OCHOBHBIMU €IMHUIIAMYU U3MEPEHUS IUIOMAAN U 00beMa, IEPEBOIUTh OJTHU €TUHUIIBI U3MEPEHUS B IPyTHE.
-MCCJIEIOBaTh U OMUCHIBATh CBOMCTBA r€OMETPUUYECKUX (PUTYP, UCIIOIB3Ysl SKCIIEPUMEHT, HaOII0ICHUE, U3MEPEHHE U
MoJIeTMpOBaHuE. MOIeIMpOBaTh FTEOMETPUUECKHE OOBEKTHI C MOMOIIIbIO OyMaru, IIacTUJIMHA, TPOBOJIOKH U JIp.
OO0bIKHOBEHHBbIE APO0H. [[0JKEH YMETD:

-CTpouTh OKPY>KHOCTH C TOMOIIBIO IIUPKYJIS;

-MonenupoBath B rpaduyeckoi, mpeamMeTHoN (hopMe MOHATHSI U CBONCTBA, CBS3aHHBIE C TTOHSTHEM OOBIKHOBEHHOU ApOoOH;
-UuTaTh U 3anMchIBaTh OOBIKHOBEHHBIE JPOOH;

-CpaBHUBATh OOBIKHOBEHHBIE IPOOU C OJIMHAKOBBIMU 3HAMEHATEIISIMU;

-ITos1b30BaTh CBOMCTBOM JIEJICHUS CYMMBI Ha YHCIIO;

-Ilepexoauth OT 0AHOM (POPMBI 3aITUCH K APYTOM: MPEACTABIATH CMEIIAHHOE YHUCIIO B BUJI€ HEMPABUILHON JpOOU U HA00OPOT;
-BBINONMHATE C10’KeHNE U BBIYUTaHUE OOBIKHOBEHHBIX APOOEH M CMEIIaHHBIX YMCETT C OJJUHAKOBBIMU 3HAMECHATEIISIMH.
JecsaiTHUHBIE IPOOH.

JlomxeH yMeTb:

-UuTaTh U 3aNUCHIBATH JECATUYHBIC TPOOH;



-IlepexoauTth OT OJTHOM (HOPMBI 3aMMUCH K IPYTOM: MIPEACTABIATH MPABWILHBIE IPOOH B BUC NECATUYHBIX IPOOCH;
-CpaBHHMBATh JECATUUHBIE IPOOH MEKTy co00il, N300paXkaTh NX HA KOOPAWHATHOM JIyde€;

-BBINONHATE CI0KE€HKE U BBIYMTAHHUE JIECATUYHBIX JpOoOei;

-OKpyTJIsTh YHCIIA.

YMHOKeHHUe U JeJIeHre JeCATUYHBIX Apo0ei. /[0KeH yMETh:

-BBINONHATE yMHOKEHHE U JEEHHUE IECATUYHBIX Jpo0eii;

-Beruncnare cpeanee apupMeTHueckoe HECKOJIbKUX YUCEN, CPEAHIOI0 CKOPOCTh IBMXKCHHUS.

HNHcTpyMeHTBI AJI BBIYMCICHUNA U u3MepeHuil. Jl0JKeH yMeTh:

-OOBACHATH, UTO TAKOE MPOLEHT; MPEICTABIATH MPOLIEHTHI B APO0SX, a IPOOU B MPOLICHTAX.

-OcymectBisaTh nouck uudopmanuu (B CMN), congepxaiueil JaHHbIE, BBIPA)KEHHBIE B IPOLIEHTAX, HHTEPIPETUPOBATH UX.
-BeinonusATe Bce apupMeTnueckue 1eUCTBUS C MOMOIIbI0 MUKPOKAJBKYJISTOPA;

-CTpouTh NpSIMBIE YTJIBI C TOMOIIBIO YEPTEKHOTO TPEYTOJIbHUKA;

-ITos1b30BaTHCS TPAHCIOPTUPOM JJISI UBMEPEHUS U IOCTPOEHUS YTJIOB;

-UuTaTh 1 N300paXkaTh KPyroBbIE AUArPAMMBI.

Henumocmo uucen..

YmeTh. POpMHUPOBATH ONIPEIEIICHUS IEIUTEISA U KPATHOTO, ITPOCTOTO U COCTABHOIO YKCJIA, CBOMCTBA U IPU3HAKU JEITUMOCTH.
Jloka3pIBaTh U OMPOBEPTaTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHUS O JEIUMOCTH uucen. KnaccudpuimponaTth
HaTypaJbHbIE YnCia (YETHBIE U HEUETHBIE, I10 OCTATKaM OT JEIUTEN Ha 3 U T.I1.). BepHO nucronb30BaTh B peYd TEPMHUHBIL:
JEUTElb, KpaTHOE, HAMOOIBIINIA OOIIMIA IeTUTelb, HAMMEHbIIee 00111ee KPaTHOE, MPOCTOE YUCIIO, COCTABHOE YUCIIO, YETHOE

YHUCJI0, HCUCTHOC YHCJIO, B3AUMHO IIPOCTBIC UM CJId, PA3JIOKCHUC YHUCJIa HAa IIPOCTBIC MHOKUTCIIN. Pemarts TekCcTOBBIC 3aga4du



apudmMeTnIecKkuMu criocodbamu. Beraucisats dakropuansl. HaxoauTs o0beMHEHNE U IEpeceueHNne KOHKPETHBIX MHOKECTB.
[TpuBOAUTH MPUMEPHI HECTOXKHBIX KIaCCU(PUKAIIMKN U3 pa3TMUHbIX 00J1aCTel KUZHH.

Cnooswcenue u gpluumanue Opooeii ¢ pasHblMU 3HAMEHAMENAMU ..

YnMers. @opMymHpoBaTh OCHOBHOE CBOWCTBO OOBIKHOBEHHOU JPOOH, MPaBHIIa CPAaBHEHUS, CJIOKECHUS U BEIYUTAHUS
OOBIKHOBEHHBIX JipoOei. [IpeoOpa3zoBbIBaTh 0OBIKHOBEHHBIE APOOH, CPABHUBATH U YIIOPSA0YUBATH UX. BRIMOIHATE Cl0XKeHue
Y BBIYUTAHUE OOBIKHOBEHHBIX JPOOECH U CMEIIaHHBIX Yyncell. PemaTh TeKCTOBbIE 3a/1a4i apu(PMETHYECKUMU CIIOCOOaMH.
AHaJIM3UPOBATh U OCMBICIUBATh TEKCT 3a7a4H, NepedhopMyIUpOBaTh YCIOBUE, U3BIIEKaTh HEOOXO0 UMY HH(OPMAIIUIO,
MOJICJIUPOBATH YCIOBUE C TTIOMOIIBIO CXEM, PUCYHKOB, PEaTbHBIX OOBEKTOB; CTPOUTH JIOTUUECKYIO IIETIOUKY PACCYKICHUM;
KPUTHYECKHU OIEHUBATH MOJTYYEHHBI OTBET, OCYIIECTBIISATh CAMOKOHPOJIb, POBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO.
BBINOMHATS NPUKUIKY U OLIEHKY B XOJI¢ BBIYMCICHUN. BRIMOIHATE IEpedop BCeX BO3MOKHBIX BapUAHTOB JJIsI IIEpecueTa
O00BEKTOB UM KOMOMHAIUH, BBIIETSATH KOMOWHAIIMN, OTBEYAIOIINE 33JaHHBIM YCIOBHSIM.

Ymnuoocenue u oenenue o6vikH0BeHHBIX OpOOeil.

YMmerr @opMyaupoBaTh MpaBUiia YMHOXKEHHUS U IeJICHUS] OOBIKHOBEHHBIX Ip00Oeii. BBIONTHATE YMHOKEHUE U JISTICHUE
OOBIKHOBEHHBIX Ip0o0Oei U cMelanHbIX yncen. HaxoauTs TpoOb OT Yucia U 4uCiio 1o ero apobu. ['pamMmMaTuuecku BEpHO
YUTATh 3aMMCH TTPOU3BEJICHUN U YaCTHBIX OOBIKHOBEHHBIX Jpo0ei. Pemath TekcToBbIC 3a1aun apuhMETUUECKUMH CTIOCOOAMH.
[TpoBOIUTE HECTIOKHBIE UCCIICIOBAHUS, CBI3aHHBIC CO CBOMCTBAMHU JPOOHBIX YHCEI, OMMPASICh HA YUCIOBBIC IKCIIEPUMEHTHI (B
TOM YHCJIE C UCIIOJIb30BAHUEM KAJIBKYJISITOpa, KOMIbIOTEpa). [[pUBOANTE MPUMEPHI aHAJIOTOB ATUX T€OMETPUUECKUX (GUTYD B
OKpPY’KaIoIIEM MHUpE.

Ommnowenus u nponopyuu.

YMETh. BepHo HCITOJIB30BAaTh B P€UYU TCPMHUHDBI: OTHOIICHUEC YMCCJI, OTHOIICHUEC BCJINYNH, B3aUMHO O6paTHBIe OTHOILIICHMUA,



IPOIIOPIIMS, OCHOBHOE CBOMCTBO BEPHOMU MPOIMOPIIUH, PSIMO MPONOPLHUOHAIBHBIE BETUYHHBI, 00PATHO MPONOPIUOHAIBHBIE
BEJMYMHBI, MacIITa0, JUIMHA OKPY>KHOCTH, TUIOLIAAbL Kpyra, map u chepa, ux UeHTp, paanyc u auametp. Mcnonb3oBaTh
MOHATHSI OTHOLIEHHUS W MPOIOPIUU IIPU PEIICHUU 3a1a4. [[puBOANTH pUMEPBI UCIIOIb30BaHUSI OTHOIIIEHUM B MPAKTHUKE.
Hcnonp30BaTh NOHATHE MACIITA0 MPHU PEUICHUH MPAKTUYECKUX 3a/a4. BEIYHCIATh AMTUHY OKPYKHOCTHU U IUIOIIAIL KpyTa,
UCTIOJIB3YS 3HAHUS O MPHUOMKEHHBIX 3HAYCHHSIX Yrcell. PemaTs 3aaun Ha MPOLIEHTHI U JPOOH COCTABICHUEM TPOMOPIUH (B
TOM YHCIIC 33JIa4U U3 PEAIbHON MTPAKTUKH, UCTIONB3Ys TPU HEOOXOIUMOCTH KaJIbKYJISTOP).

Ilonoscumenvuvie u ompuyamenvHvle HUCA.

YwMmeTb. BepHOo ncnoib30BaTh B peur TEPMUHBL: KOOPAUHATHAS IIpsAMasi, KOOPJANHATA TOYKH Ha MPSIMOU, ITOJI0KUTEIBHOE
YUCJII0, OTPULATEIIBHOE YUCII0, IPOTUBOIIOIOKHBIE YUCIIA, LIEJIOe YNUCIIO, MOy Yucia. [IpuBoauTs IpuMeEpBI HCIOJIB30BaAHUS
B OKPYXAaIOIIEM MUPE MOJIOKUTEIBHBIX U OTPUIIATEIILHBIX YUCEN (TeMIIEpaTypa, BBIUTPHIII-TIPOUTPBIIIL, BbIIIIE-HUKE YPOBHS
Mops # T.11.) M300paxaTh ToukaMu KOOPAMHATHOM MPSMOM TOJIOKUTEIIbHBIE U OTPUIATEIbHBIC PAIlMOHAILHBIC YHCIIA.
XapakTepu3oBaTh MHOKECTBO LIENbIX yncesl. CpaBHUBATH MOJIOKUTEIbHBIE U OTPUIIATEIbHBIE YKCIa. [ paMMaTHUEeCKH BEPHO
YUTATh 3AIIMCH BBIPAKECHHUM, COEPKAIUX MOJIOKUTEIBHBIE U OTPULIATEIBHBIE YU CIIA.

Choosicenue u gpluumanue NONOIHCUMENbHBIX U OMPUUAINETbHBIX YUCEIL.

YMmers. DopMynupoBaTh IpaBUiIa CI0KEHUS U BBIYUTAHMS TOJIOKUTEIBHBIX U OTPULIATENIBHBIX YUCEN. BBIOIHATE ClI10KEHUE
Y BBIYUTAHHUE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCEIl. [ paMMaTHYeCKH BEPHO YUTATh 3alIMCU CYMM U Pa3HOCTEM,
CoJIeprKaIlNUX TOJIOKUTEIIbHBIE U OTPUIATENIbHBIC YMCIa. YUTATh 1 3aMHUChIBaTh OYKBEHHBIC BHIPAKECHHS, COCTABIISITh
OYKBEHHBIC BBIPKECHHUS TI0 YCIOBUSM 33J]1a4y. BEIYUCIISATH YMCIOBbIE 3HAUCHHUSI OYKBEHHOTO BBIPAXKEHUS NP 3aTaHHBIX
3HaueHuAX OykB. COCTaBISATh YPABHEHUS 1O YCIOBUSIM 3a7a4. Pemates mpocreiiiiine ypaBHEHHs] HA OCHOBE 3aBUCUMOCTEM

MEXIy KOMIIOHEHTaMU apudMeTHuYecKux AeicTBruid. HaxoauTe JinHy oTpe3Kka Ha KOOPIUHATHOM MPSMOM, 3Hast KOOPIMHATHI



KOHIIOB ATOTO OTpe3Ka. PemaTh TeKCToBbIC 3a/1a4u apu(PMETHICCKUMHU CITOCOOAMMU.

Ymnuoowcenue u oenenue nonorxcumenvrvix u ompuyamenbHyIX yuces

Ymers. DopMynupoBaTh MpaBUiIa YMHOKEHUS U JISTICHUS MTOJIOKUTEIBLHBIX M OTPUIIATEIHHBIX YUCEIT. BBITIOIHATS YMHOKEHHE
U JICTICHHE MOJIOKUTEIBHBIX M OTPULIATEIBHBIX YMCEI. BBIUNCIIATH YUCIOBOE 3HAUYCHUE JPOOHOTO BBIPAKCHUS.
['paMMaTHyecku BEpHO YUTATh 3aITUCH TIPOU3BEACHUI M YaCTHBIX, COACPKAIIHX MOJIOKUTEIBHBIC U OTPUIIATEIHHBIC YUCIIA.
XapakTepu30BaTh MHOXKECTBO PAIIMOHANBHBIX YyUcel. UMTaTh U 3alUChIBaTh OYKBEHHBIC BHIPAKEHUS IO YCIOBHM 3a]1a4.
BeraucisiTe uncioBoe 3HaUCHHE OYKBEHHOTO BBIPAKEHUS TIPH 3aJaHHBIX 3HaUeHUAX OykB. DOPMHUPOBATH U 3aIIUCHIBATH C
MTOMOIIBIO OYKB CBOMCTBA ICUCTBUI C palliOHATBHBIMH YHCIIAMU, TIPUMEHSTH UX JUIs Pe0Opa30BaHMs YHCIOBBIX BRIPAKCHHM.
CocTaBnsiTh ypaBHEHHS 10 YCJIOBUSIM 3a7a4. Pemate npocreiiiiive ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MEXTy
KOMITOHEHTaMH apru(PMETHIECKUX TCUCTBUI. Pemrath TeKCTOBBIC 3a/1aun apruPpMETHISCKUMHU crtoco0aMu. PemaTte jorundeckue
3aJ1a4M ¢ MIOMOIIBIO TpadoB.

Pewenue ypagnenuil.

YmMmetb. BepHo ucnonib30BaTh B peun TEPMHUHBL: KOI(PPUITUEHT, paCKphITHE CKOOOK, MOJOOHBIE ClIaraeMble, MPUBEICHNE
MOJOOHBIX ClIaraeMbIX, KOPEHb YpPaBHEHUS, IMHEWHOE ypaBHEeHHE. [ paMMaTHUeCcKu BEpHO YUTATh 3alMCU YPaBHEHUH.
PackpbiBaTh CKOOKH, YIIPOIIATh BEIPAKECHHUS, BEIYUCIIATH KO3(PGHUIIMEHT BhIpakeHUs. Pemats ypaBHEHUST yMHOKEHUEM HJTH
JieJIeHeM 00erX ero YacTel Ha OJTHO M TO e HE paBHOE HYJIIO YHCIIO IMyTEM MEPEeHOca CIaraéMoro u3 OJIHON 4acTu
ypaBHEHUS B APYTYI0. Pemrate TeKCTOBBIC 3a/1a4 C TIOMOIIBIO0 YpaBHEHUH. PermaTh TeKCTOBbIC 3a1a9u apuhMETHISCKIMHU
crocobamu. [IpuBOIUTE TPUMEPHI KOHEYHBIX U OCCKOHEYHBIX MHOXKECTB. PelaTe Jorudeckre 3a/1aqu ¢ MoMOIIbIo Tpados.
Koopounamwt na naockocmu.

YMmeTh. BepHO uConbp30BaTh B pEYM TEPMUHBL: IEPIIEHANKYJIIPHBIE MTPSMBIE, TAPAIIJIENbHBIE PSIMbIE, KOOPAWHATHAS



IUIOCKOCTh, OCh a0CIIUMCC, OCh OPAMHAT, CTOJ0UYaTas nuarpamma, rpaduk. OObACHATH KaKhe MPsIMbIE HA3bIBAIOT
HEepIEHANKYISAPHBIMU U KaKHe — MapauleIbHbIMU, (POPMYIHUPOBATh UX CBOMCTBA. CTPOUTDH NMEPIIEHAUKYIAPHBIC U
napajuleJIbHbIE MPSIMbIE C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB. CTPOUTH Ha KOOPJAUHATHOM MJIOCKOCTH TOUKH U (PUTYPBI TIO
3aJJaHHBIM KOOpAMHATAM: OMPEENIATh KOOPAUHATHI TOUeK. YuTath rpaduku mpocTedmx 3aBUCUMOCTel. PemaTh TeKCTOBbIE
3a71auu apuPMETUYECKIMH CIIoco0aMu. AHAIU3UPOBATH M OCMBICIIATH TECT 337a4H, epeQopMyInpoBaTh YCIOBUE, U3BICKAThH
HEOO0XO0MMYI0 HH(pOpPMAIIHIO, MOACINPOBATH YCIOBHE C MTOMOIIBIO CXEM, PUCYHKOB, PEaTbHBIX MMPEAMETOB; CTPOUTH
JIOTHYECKYIO LEMOYKY PAacCyXKIeHUH; KpUTHUECKU OIICHUBAThH MOJYYCHHBII OTBET, OCYIIECTBISITH CAMOKOHTPOIIb, TIPOBEPSIS

OTBCT HAa COOTBCTCTBHUC.

Monyab «AJaredpa».

Conepxanue kypca ajare0psnl B 7 kjacca.

BbipaskeHusi, TOKIeCTBAa, ypaBHeHUs] UHUCIOBbIE BBIPDAKEHHS M BBIPAKEHUS C NEPEMEHHBIMH. YHCIOBOE 3HAYCHUE
OYKBEHHOTO BbIpakeHUA. PaBeHCTBO OyKBEHHBIX BbIpak€HUU. TOXKIECTBO, [0Ka3aTeNbCTBO TOXAeCTB. IIpocreiinme
npeoOpa3oBaHus BhIpAKEHUN C TIEpEMEHHBIMU. Y paBHEHHE C 0JHOU nepeMeHHoi. Kopenb ypaBuenus. JIuneliHoe ypaBHEHUeE.
Pemienue 3a1a4 ¢ UCII0JIB30BAaHUEM JIMHEUHBIX YPABHEHUM.

CrarucTnyeckue XapaKTepuCTUKHU

Cpennee apudmernyeckoe, pazMax M Moja, HauOoJsblliee M HaWMEHblIee 3HaueHus. MenuaHa Kak CTaTUCTHYECKas
XapaKTEpUCTHKA.

DyHKUIMHA

[Monsitue Qynkuunu. O6macte onpeneneHus ¢yHkiuu. CrnocoObl 3amanus QyHkuud. Beramcrnenue 3HaueHUil (yHKIUU 1O



dopmyie. ['paduk pyakmuu. Oyaknus y = kx + b u e rpaduk. ['eomerpuuecknii cmpica kodddunmreaToB. OyHKnms y = kx u
ee rpaduk (mpsmasi IPONOPIUOHATILHOCTS ).

CreneHb ¢ HATYPAJIbHBIM MIOKA3aTeJ1eM

CreneHs ¢ HaTypaJIbHBIM ITOKa3aTeIeM U e¢ cBoicTBa. OTHOYJIEH U €T0 CTaHAAPTHBIN BU. Y MHOKEHUE OJTHOUJICHOB.
Bo3BeICHIE OIHOWICHA B CTerieHb. DYHKIHE y = X2, Y = X° 1 HX rpaduKL.

Muorousenbl Muorousned. Crenenb MHOTOwIeHa. Clio)kKeHHE, BBIYMUTAHUE U YMHOXEHUE MHOTOWICHOB. Pasznoxkenue
MHOTOYJICHa Ha MHOKUTEJH: BBIHECEHHEM OOIIEro MHOKHUTEINS 32 CKOOKH, CIOCOOOM TPYMITHUPOBKH.

@opmyJibl COKPAIIEHHOT0 YMHOKEHUSI

KBaapart cymmsel u kBagpat pazHoctu. PasHocts kBaapatoB. CymMMa U pazHOCTh KyOoB. [Ipeobpa3oBanue 1eIbIX BHIPAKECHHIM.
Cucrembl JIMHEHHBIX YPaBHECHUI

JluneitHoe ypaBHEHUE C JBYMSI TIEPEeMEHHBIMH, ero rpaduueckas uHteprpetamnus. CucteMa ypaBHEHUI, TIOHITHE PEIICHUS
CUCTEMBI YpPaBHEHUHN C JIByMs MEPEMEHHBIMU; PEIICHUE JTUHEHHBIX CHUCTEM TOJICTAHOBKOW W aire0panuecKuM CIIOKEHHUEM.

['padrueckas uHTEpHIpETALMS CUCTEMBI JIMHEWHBIX YPaBHEHUN C ABYMsI IEpeMEeHHbIMU. Pemenue 3anay

IHoBTOpEeHue
TemaTnueckoe pacnpeneeHne 4acoB
No Ha3zanue tembl KonunuectBo
/1 4acoB
1 BripaxxeHusi, TO)K1€CTBA, YPaBHEHUS 17
2 CratucTuyeckne XapakKTepUCTUKU 3)
3 OyHKIMU 11
4 CreneHnp ¢ HaTypalbHBIM NIOKa3aTEIEM 11




3) MHorouieHbl 17
6 DopMyJIbl COKPAILIEHHOIO YMHOKEHHUS 19
7 Cucrembl TMHEMHBIX YPAaBHEHHI 16
8 [ToBTOpEHUE 6

Conepskanue Kypca aare0dpsl 8 Kiacca.
BBoaHoe nmoBTOpEHME
PanuonasbHbie apoou

PanmonanpHas 1podb. OCHOBHOE CBOMCTBO Apo0HU, coKpaleHue apooeit. ToxkaecTBeHHbIE TpeoOpa3oBaHus palliOHATbHBIX

K
BbIpakeHHd. DyHKIUA Y = U e€ Tpaduk.

KBagpaTHbie KopHUI

[TonsiTue 00 MppaumoHaNbHBIX uyuciax. OOuMe cBeAeHUs O ACHCTBUTENbHBIX uMciax. KBaapaTHelii kopeHb. llonsTue o
HAXOXKJEHUU MPUOTMKEHHOTO 3HAYSHHS KBaJipaTHOro KopHs. CBoiCcTBa KBaapaTHBIX KopHE#. [IpeobpasoBaHus BeIpaKeHUH,
coJiep Kalux KBajapaTHbie KOpHU. DYHKIUS y = X, €¢ CBOMCTBA U rpaduK.

KBagpatHbie ypaBHeHus1

KBanparnoe ypaBHeHue. @opmyna KOpHEN KBaJAPaTHOIO ypaBHEHUs. PelleHne panmoHanbHbIX ypaBHeHUM. Pemenue 3anady,
MPUBOASIIMX K KBaAPATHBIM YPABHEHUSIM U MPOCTEUIINM PALMOHAIIBHBIM YPABHECHUSIM.

HepaBencrsa

HucioBble HEPABEHCTBA U MX CBOKMCTBA. [loWyIeHHOE ClI0KEHNE U YMHOXKEHHE YUCIOBBIX HEpAaBEHCTB. [lorpemHnocts u
TOYHOCTb NIPUOIMKeHUs. JINHEeHbIe HEPaBEHCTBA C OJTHON MEPEMEHHON M UX CUCTEMBI.

CreneHb ¢ HeJbIM NMMOKa3aTeJIeM. 9JIeMeHTBI CTATHCTUKH



CreneHb ¢ LeabIM MMOKa3aTeNneM U ee cBoricTBa. CTaHaapTHBIN BUA uncia. HadaneHble cBeeHUs 00 OpraHu3alyu

CTaTUCTUYCCKHX HCCHCHOBaHHﬁ.

IToBTOpEHUME
TemaTnueckoe pacnpeaeaeHue 4acoB
Ne | Tema KosmmuectBo vacos
1 | IloBTOopenue 3
2 | PartmonanpHbIE ApoOU 23
3 | KBamparnbie kopHU 19
4 | KBagpaTHble ypaBHEHUS 21
5 | HepaBenctBa 20
6 | CreneHs C LeIbIM MTOKa3aTeaeM. DJIEMEHTbl CTATUCTUKU 11
7 HroroBoe nmoBTOpeHME 5

Conepxanue Kypca ajaredpsl 9 kiacca
KBagparuunas ¢pyHkuus
Oyukius. O6nacth onpeneneHus u ooaacts 3HaueHnt Gynkun. CrocoOsl 3aaanus pyHkimuu. CBolicTBa PyHKITUI.

KBaapatHbIil TpexuieH 1 ero KopHH. Pa3znoskeHne KBapaTHOTo TpexuieHa Ha MHOXKUTENN. DyHKIuUsS y=ax?, e¢ rpaduk u



coiictBa. ['paduku pynkuuit y=ax*+n u y=a(x-m)> Iloctpoenue rpaduka kBaapaTuanoil pynkuun. @ynkius y=x?. Kopens n-
OH CTEIICHU.
YpaBHeHHS U HEPABEHCTBA € OJHON NEepeMEeHHOH
[{enoe ypaBHeHUE U er0 KOpHU. [[poOHBIC palinoHaIbHBIC YPAaBHCHHUS.
Pelienrie HepaBEHCTB BTOPOM CTENIEHU C OJIHOW IEPEMEHHOM. PeneHrne HepaBeHCTB METOJIOM UHTEPBAJIOB.
YpaBHeHHS U HEPABEHCTBA € ABYMS IlepeMeHHbIMH
VYpaBHeHue ¢ AByMs IEpeMEHHbIMU U ero rpaduk. ['paduyeckuii cnocod pemieHus cucteM ypaBHeHUi. Pemienue cucrem
YpPaBHEHUH BTOPOU cTeneHu. Pelienne 3a1a4 ¢ IOMOIIBIO CUCTEM YPABHEHUN BTOPOM CTEIIEHU.
HepaseHctBa ¢ qByms nepeMeHHbIMA. CUCTEMBI HEPABEHCTB C IBYMS IIEPEMEHHBIMU.
Apudmerndeckasi W reomerpuueckas nporpeccuu [locnenosarensnoctu. OnpeneneHue apuPpmMeTHIecKoil Nporpeccuu.
dopmyia n-ro wieHa apupmMernyeckoi nporpeccun. Dopmysa CyMMbI IEPBBIX N YJICHOB apU(PMETHIECKON TPOTPECCHH.
Omnpenenenue reometTpuieckoi mporpeccun. @opmMya n-ro 4wieHa reoMeTpuyeckoi nporpeccuu. @opmysa CyMMBI IEPBBIX N
YJIEHOB F'€OMETPUYECKON TPOTPECCUM.
JJIeMeHTbl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH
[Tpumepsl koMOMHaTOpHBIX 3aAa4. [lepectanoBku. Pazmemienns. Coueranus.
OTHOCHTEIbHAS YaCTOTa CIIy4aillHOTO COObITHSA. BeposTHOCTh paBHOBO3MOKHBIX COOBITU.
Oo6001maroniee NOBTOPEHUE U KOHTPOJIb

TemaTuyeckoe pacnpeacJacHue 4acoB

Tema KoaundecTBO 4acoB
KBagpatuunas GyHkmus 22




YpaBHEHUS M HEPABEHCTBA C OJHON NIEPEMEHHON 14
YpaBHEHUS U HEPABEHCTBA C IBYMs IEPEMEHHBIMU 17
ApudmeTrnueckast 1 reOMeTpUUYECKas MPOrpPeccuu 15
DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEN 13
O6o61maroree MOBTOPEHUE U KOHTPOJIb 21
Htoro 102

Il1anupyemsie pe3yibTaThl H3y4YeHHs Kypca ajaredpsl B 7 - 9 kinaccax

PannonajbHbIC YnCIa

BbInyCKHMK HAYYMTCH:

-[IOHUMATh OCOOEHHOCTHU JECITUUHON CUCTEMBI CUMCIICHUS;

-BJIAJICTh TOHATUSMH, CBA3aHHBIMU C JIEJTMMOCTBIO HATypaJbHbIX YUCEII,

-BBIpAXKaTh YKCJIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpast Hanboiee MoaX0 Iy 0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYallUu;
-CpPaBHMBATh U YIIOPSIA0YMBATh PAMOHAIIBHBIE YHCIIA;

-BBINOJHATh BBIYUCIICHUS C PAlMOHATIbHBIMU YUCJIAMH, COYETasi YCTHbIE M MUChbMEHHbIE IPUEMbI BBIYMCICHUHN, TPUMEHEHHE
KQJIbKYJISITOPA; WCIHOJIb30BaTh IMOHATHUS M YMEHUS, CBSI3aHHBIE C NPOMOPLHMOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMU B XOJ€
pELICHUs] MaTEMATUYECKUX 3a7a4 U 3a/1a4 U3 CMEKHBIX ITPEAMETOB, BBIIIOIHATH HECIOXKHBIE IPAKTUYECKUE PACUETHI.
BbINyCKHMK MOJY4YUT BO3MOKHOCTD:

-[I03HAKOMUTBCS € TO3ULMOHHBIMU CUCTEMAaMU CUHCIIEHUS C OCHOBAHUSMHU, OTJINYHBIMU OT 10;

-yriyOuTh ¥ pa3BUTh NMPEACTABICHUS O HATYpaJIbHBIX YHCIAX U CBOMCTBAaX ACIUMOCTH;

-Hay4YUTbCS HCIIOJIb30BATh MPHUEMBI, PALUOHAIMZUPYIOIINE BBIYMCICHUS, NPUOOPECTH TPUBBIUKY KOHTPOJIHUPOBATH

BBIYUCJICHUS, BBIOUpAs MOIXO SN 1JI1 CUTYallMH CIIOCO0.



JleicTBUTEIbHBIE YHCJIA

BbIlyCKHUK HAYYHTCSH:

-MCIIOJIb30BaTh HAYaJIbHBIC MPEACTABICHUS O MHOKECTBE JICHCTBUTEIbHBIX YHCEIT,

-BJIQJICTh NOHATUEM KBAJIPATHOTO KOPHS, IPUMEHATH €r0 B BIYACICHUSX.

BhINyCKHUK MOJYYUT BO3MOKHOCTb:

-pa3BUTh MPEACTABICHUE O YHCIIE U YACJIOBBIX CHCTEMAX OT HATYPaJbHBIX JO AECHCTBUTEIBHBIX YUCEI; O POJIM BHIYUCIICHUH B
YEJIOBEUYECKOW MPAKTHKE;

-pa3BUTh U YIIIYOUTh 3HAHHS O JICCITUIHOM 3aMUCH JICUCTBUTEIBHBIX YHCEN (MIEPUOIUICCKIE U HEMEPUOANIECKUE TPOOH).
HN3Mmepenusi, npudJINKeHUs, OLEHKHU

BbInyCKHUK HAYYHUTCSH:

-MCIIOJIH30BaTh B XOJI¢ PEIICHHUS 3a7a4 dJIEMEHTapHbBIC MPEICTABICHUS, CBSI3aHHBIC ¢ MTPUOIMKESHHBIMI 3HAYCHUSMH BEIUINH.
BbInyCKHUK MOJYYUT BO3MOKHOCTD:

-TIOHATh, YTO YHCIIOBBIC JaHHBIC, KOTOPHIC HUCIOJB3YIOTCS IS XapaKTEPUCTHKU OOBEKTOB OKPYIKAIOIIETO MHpA, SBISIOTCS
MPEUMYIIIECTBEHHO MNPUOIMKEHHBIMH, YTO IO 3alyCU TMPUOJUIKEHHBIX 3HAYCHUH, COJEpKaIUXCi B WH()POPMAIIMOHHBIX
HMCTOYHUKAX, MOYKHO CYJIUTh O IMOTPEITHOCTH HPHUOIMKCHHS;

-TIOHSTh, YTO MOTPEITHOCTh PE3yJIbTaTa BEIYMCICHUHN JOJKHA ObITH COM3MEPHUMA C TOTPEUTHOCTHIO UCXOIHBIX TaHHBIX.
AnredOpandeckue BbIpaKeHUs

BbInyCKHUK HAYYHUTCSH:

-OMEePUPOBATH MOHITUSMH TOXKIECTBOY», «TOXKIECCTBEHHOE MPeoOpa3oBaHUE), peIlaTh 3aa4M, CoJiepKaliue OyKBEHHBIC

JaHHBIE, padoTaTh ¢ hopMyIamu;



-BBINIOJIHSITH TPe0Opa30BaHUs BRIPAKECHUM, COJIEPAKAIUX CTENEHHU C LIEJbIMU MTOKA3aTeIsIMU U KBaJIpaTHbIC KOPHU,

-BBINIOJIHSITH TOXK/I€CTBEHHBIC TPEOOPA30BaHUS PAIIMOHAIBHBIX BHIPAKEHUN HA OCHOBE MPABUI ICUCTBUN HAJl MHOTOWICHAMU U
anredpandyecKuMu ApoosiMu;

-BBINIOJIHSTH Pa3JI0KEHUE MHOTOUJICHOB HA MHOKHUTEIH.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

-BBITIOJIHSITH MHOT'OIIIArOBbIE TPe0oOpa30BaHUsl pAlIMOHAIBHBIX BBIPAKEHUMN, TPUMEHSISI ITUPOKUI HA0OP CIOCOOOB U MPUEMOB;

- MPUMEHSTHh TOXKJIECTBEHHBIC TMpeoOpa3oBaHUs JJIs PEIICHUS 3a7a9 U3 Pa3INIHBIX Pa3/iesioB Kypca (Harmpumep, Ijis
HaXO0XXJICHUSI HauOOJIbIIIETO/HAMMEHBIIIETO 3HAUYCHUS BEIPAXKEHU).

YpaBHeHust

BbINyCKHMK HAYYHUTCS:

-pelllaTh OCHOBHBIC BHJbl PAIMOHAJIBHBIX YpPaBHEHUN C OJHONW TIEPEMEHHOW, CHUCTEMBbI JBYX YpaBHEHUU C JAByMs
MepEeMEHHBIMU;

-IOHUMATh YpaBHEHHE KaK Ba)KHEHITYI0 MaTEMaTHYECKYI0 MOJEINb JJIsl ONMUCAHUS W U3Y4YEHUS Pa3HOOOPA3HBIX pPeabHBIX
CUTyallui, pellath TEKCTOBbIE 3aJauyd ajNreOpauvyeckuM METOJ0OM; NPUMEHATh TrpaduyecKue TMpPeJICTaBICHUs JUIs
MCCJICIOBAHUS YPABHEHUM, UCCIICAOBAHUS U PEIICHUSI CUCTEM YPaBHEHUM C IBYMS IMEPEMEHHBIMU.

BhInycKHMK MOJYYUT BO3MOKHOCTb!

-OBJIQJIETh CHEIUAJIbHBIMUA MIPUEMAMU PEIICHUS] YPABHEHUM U CUCTEM YPaBHEHUM; YBEPEHHO MPUMEHSAThH anmnapar ypaBHEHUN
JUISL PEIICHUST Pa3HOOOPA3HBIX 33J/1a4 U3 MAaTEMAaTHKH, CMEKHBIX IIPEAMETOB, IPAKTHKH;

-IIPUMEHATHh TpapuUecKre MPeACTaBICHUs sl UCCIEIOBaHUSI ypaBHEHUM, CUCTEM YpaBHEHUH, cojepKallux OYKBEHHbIC

KO3 PUITEHTHI.



HepaBencrBa

BohInyCKHMK HAY4YUTCH:

-IIOHUMATh U NPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CB3aHHBIE C OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YU CIIOBBIX
HEPAaBEHCTB;

-peuaTh JIMHEMHBIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX CHUCTEMBI; PEIIATh KBaJAPATHBIE HEPABEHCTBA C OIIOPOU HA
rpaduyeckue npeacTaBICHuUs;

-IIPUMEHSATH anmnapaT HEPABEHCTB JJISI PEIICHHUS 3a/1a4 U3 Pa3IMYHbIX Pa3JeiIoB Kypca.

BBINYCKHUK IOJYYUT BO3MOKHOCTh HAYYHTHCH!

-pa3HOOOpa3HBIM MpUEMaM JI0OKa3aTeJbCTBA HEPABEHCTB; YBEPEHHO IMPHUMEHSTHh amnmnapaT HEPaBEHCTB Ul PELICHUsS
Pa3HOOOpPa3HBIX MATEMAaTUYECKUX 3a]1a4 U 33]1a4 U3 CMEKHBIX IIPEIMETOB, IPAKTUKH;

-IPUMEHSTH rpauyecKre MpeACTaBICHUS AJIs1 UCCIEI0BAHNS HEPABEHCTB, CUCTEM HEPABEHCTB, COAEPKAIUX OYKBEHHbIE

KO3 PUITEHTHI.

OcHoBHbIe OHATHSA. UNnCI0BbIEe PYyHKIMHT

BbInyCKHMK HAYYHUTCH:

-[IOHUMATh U UCII0JIb30BATh (DYHKIIMOHAJIbHBIE MMOHATHS U SA3bIK (TEPMHUHBI, CHUMBOJIMUYECKHE 0003HAYECHHUS);

-CTPOUTD rpauKu dJIEMEHTAPHBIX (PYHKLMN; UCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3yUYEHUS MOBEACHUS MX
rpaMKoB;- MOHMMATh (YHKLIHIO KaK BaXKHEHMIIYI0 MaTeMaTUYECKyI0 MOJEdb [JIsl OMUCAHUS TMPOIECCOB U SIBICHHIA
OKPYXAaIOLIEr0 MUpPA, NPUMEHATh (PYHKIIMOHAIBHBIA SA3BIK [JI1 ONUCAHUS M UCCJIENOBAHUS 3aBUCUMOCTEN MEXAy
bu3nYeCKUMHU BEeIMYUHAMM.

B]:.IHYCKHI/IK HOJIYYMT BO3MOXKHOCTD HAY4YIMTbLCH:



-IPOBOJIUTH HCCJIEIOBAaHUS, CBSI3aHHBIC C M3yUYEHHUEM CBOWCTB (DYHKIIM, B TOM YHCII€ C MCIOJB30BaHHEM KOMIIbIOTEpA; Ha
OCHOBE I'pa)MKOB U3yYEHHBIX (PYHKIUN CTPOUTH OOJIEE CII0KHBIE ITpaduKH (KYCOUHO-3aJJaHHbIE, C «BBIKOJIOTHIMI» TOUYKaMH U
T. IL.);

-MCTIONBb30BaTh (DYHKIIMOHAIBHBIC TIPECTABICHUS U CBOMCTBA (PDYHKIMIA AJIs pEUICHUs] MaTeMaTHUECKHUX 3a/1a4 U3 Pa3IHUHbIX
pa3nesoB Kypca.

YucsioBbIe MOCJIEI0BATEILHOCTH

BbINyCKHMK HAY4YUTCH:

-[IOHUMATh U UCIIOJIb30BATH S3bIK MTOCIIEOBATEILHOCTEN (TEPMUHBI, CAMBOJNYECKIE 0003HAUEHUS);

-[IPUMEHSTH (POPMYJIbI, CBA3AHHBIE C apU(PMETUUECKON U TEOMETPUUECKON Mporpeccuen, u annapar, cGOpMUPOBAHHBIN TIPH
M3YUYEHHHU IPYTUX PaA3/IEeNIOB Kypca, K PEMICHUIO 337a4, B TOM YHCJIE C KOHTEKCTOM M3 PEANIbHOM KU3HH.

BbINYCKHUK OJYYUT BO3MOKHOCTh HAYYHTHCH:

-pelmaTh KOMOMHUPOBAHHBIE 33/1a4U C MPUMEHEHUEM (POPMYII N-TO YI€Ha U CYMMBI IIEPBBIX N YIEHOB apu(PMETHUECKON U
r€OMETPUUECKOU MPOTrPECCHUM, TPUMEHS [IPU ITOM arapaTr ypaBHEHUN U HEPABEHCTB;

-IOHUMaTh apU(PMETUUYECKYI0 U TEOMETPUYECKYI0 MPOTpecCHMM Kak (YHKIUM HaTypajJbHOrO apryMeHTa; CBSA3bIBATh
apu(PMETUYECKYIO TPOTPECCUIO C JIMHEUHBIM POCTOM, TEOMETPUUECKYIO — C SKCIIOHEHIIMAIBHBIM POCTOM.

OnucarenbHasi CTATHCTHKA

BpInyCKHMK HAY4YHMTCSl HCIIOJIb30BaTh MPOCTENIINE CTATUCTUUECKUE XapaKTEPUCTUKH ISl aHAJIM3a Psla JaHHbBIX B
HECJIOKHBIX CUTYalHsIX.

BbINYyCKHUK MOJYYHT BO3MOKHOCTH [TPHOOPECTH NIEPBOHAYATILHBIN OMBIT OPTaHU3aluy cOOpa JaHHBIX PU NPOBEACHUN

orpoca OOIIECTBEHHOTO MHEHUSI, OCYIIECTBIIATh UX aHAIIU3, IPEACTABIATh PE3yJIbTaThl OMPOCca B BUAE TAOIUIbI, JUATPAMMBI.



Cayuaiinbie COOBITHSI M BEPOSITHOCTD

BbINyCKHMK HAYYHTCH HAXOAUTH OTHOCUTENIbHYIO YACTOTY U BEPOSITHOCTh CITy4alHOT'O COOBITHS.

BbInyCKHMK MOJIYYUT BO3MOKHOCTH TPUOOPECTH OIBIT MPOBEJCHUS CIyYalHbIX SKCIIEPUMEHTOB, B TOM YHCIIE, C TOMOUIBIO
KOMITBIOTEPHOT'O MOZIeIupoBanusi. HTeprnperanuu ux pe3yabTaToB.

KomOunaropuka

BbInyCKHMK HAYYHTCH peniaTh KOMOMHATOPHBIE 3a/]a4K Ha HAaXO0XK/IEHHE YUClIa 00bEKTOB MM KOMOWHAIIUH.

BLIHyCKHI/IK MOJIYIUT BO3MOKHOCTDb HAYUUTHCA HCKOTOPBIM CIICHHWAJIbHBIM ITPpHUEMaM PCIICHUSA KOM6I/IH21TOpHBIX 3agad.

Mopayas «I'eomeTpus»

Coaep:xanue Kypca reoMeTpuu 7 Kjacca
HayajbHble reoMeTpu4ecKue CBeIeHH .
['eomerpudeckue ¢purypsl u Tena. PaBeHcTBO B reomeTpun. Touka, mpsMasi v IiocKocTh. PaccTostaue. OTpe3ok, myd.
Jlomanas. Yromn. [Ipsmoit yron. OcTpsle u Tynble yribl. BepTukaibHble 1 CMEKHBIE YIUIbL. bUCCeKkTpHca yria u ee CBOMCTBa
TpeyronbHuxk
[TpsimoyTONbHBIE, OCTPOYTOJbHBIC, M TYINOYTOJbHBIE TPEYrOJbHUKH. BbicoTa, MenuaHa, OMCCEKTpUCA, CPEAHSS JHMHHS
TpeyroyibHUKa. PaBHOOEIpEHHBIE U PABHOCTOPOHHKE TPEYTOJbHUKH; CBOMCTBA U MPU3HAKK PABHOOEAPEHHOTO TPEYTOJIbHUKA.
[Ipu3Hakun paBeHCTBA TpeyroJbHUKOB. HepaBeHcTBO TpeyronbHuka. CyMmma YIJIOB TpPEYroJIbHMKA. BHEIHWE yriibl
TPEYrOJIbHUKA. 3aBUCUMOCTb MEK/ly BEJIMUMHAMH CTOPOH U YIJI0B TPEYTOJIbHUKA.
IHapaJjienbHble NPSAMBIE.

[lapannensHple ©  nepecekarompecss npsmele. [leprneHauKyIsIpHOCTH NpsAMBIX. TeopeMbl O MAPAUIENBHOCTH H



NEPHEHANKYIAPHOCTH NpAMbIX. CBOMCTBO CEPEIMHHOIO MEPHEHANKYJIIAPA K OTpe3Ky. llepneHaukysap u HaKJIOHHAs K IPSIMOi
CooTHOLIEHHE MKy CTOPOHAMM M YIJIAMM TPEeYroJbHHUKA.
HepaseHcTBO TpeyrospHuKa. CymMma yIJIOB TpEyroibHUKA. BHEIIHNE yTilbl TPEYTrONbHUKA. 3aBUCUMOCTD MEXKY BEIUYHMHAMU

CTOPOH U YIJIOB TPEYrOJIbHUKA

TemaTuueckoe pacnpeaeJacHue 14acoB

Tema Kos-Bo yacos
HavaneHble reoMeTpruecKre CBEICHUS 10
TpeyronsHuKn 17
[TapannenbHblie psMbIe 13
CooTHOIIIEHUSI MEX]Ty CTOPOHAMH H yTIaMH TPEYTroJIbHUKA 18
Nrtorosoe noBTOpeHUE Kypca TeOMETpHUM 7 Kiacca 10

Conep:kaHue Kypca reoMeTpuu 8 kiacca

Yemuwipexyzonvnuku



MHOroyroJIbHUK, BBITYKJIbI MHOTOYTOJIbHHK, YETBIPEXYTOJbHUK. [lapannenorpamMm, ero cBOMCTBA U MPU3HAKU. T panenus.
[IpsiMmoyrosibHUK, pOoMO, KBaJpaT, ux cBoiicTBa. OceBas U LEHTpPaAIbHASI CAMMETPHH.

Inowaow

[Tonarue miomanu MHOroyroyibHuKa. [nonmaay npssMoyroiapHUKa, IapajuieiorpaMma, TpeyrojibHUKa, Tparnenuu. Teopema
[Tudaropa.

Iloooonbie mpeyzonvHuKu

[Tono6ubIe TpeyronbHUKU. [Ipr3Haku moqooust TpeyroabLHUKOB.

[Ipumenenue nomoOMst K JOKa3aTeNbCTBY TeopeM U pemnieHuto 3anad. CuHYC, KOCMHYC U TaHT€HC OCTpOro yria
MPSAMOYTOJILHOTO TPEYTOJIbHUKA.

Okpysrcnocmo

B3auMHoOe pacnoiioxkeHue npsamMon u OKpykHoctu. KacarenbHas K OKpY>KHOCTH, €€ CBOMCTBO U ITpU3HaK. L{eHTpanpHbIe U

BIIMCAHHBLIC YTJIBI. quI)Ipe 3aMCYaTCJ/IbHBIC TOYKHU TPCYI'OJIbHHUKA. Bnucannas u onucanHast OKPYZKHOCTH.

Iloemopenue.

TemaTuveckoe pacnpeejieHue 4acoB
No | Tema KonunyectBo uacos
1 YeTplpexXyroabHUKN 14
2 [Imomane 14
3 [Tono6HbIE TPEYTOIBHUKH 19




4 OKpY>KHOCTb 17

5 [ToBTOpEHUE. 4

Conep:kanue Kypca reomeTpum 9 kiacca

BekTopbl. MeToa koopauHAT

[lonatue BekTopa. PaBeHCTBO BEKTOPOB. C10KEHNE M BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YMCIO. Pa3noxxenue
BEKTOpA I10 JIBYyM HEKOJUIMHEAPHBIM BeKkTOpaM. Koopaunatel BekTopa. [Ipocreitmme 3aaaun B KOOpAUHATAX. Y pAaBHCHUS
OKPY’KHOCTH U IpsAMOi. [Ipumenenne BEKTOpOB U KOOPAMHAT IPU PELICHUH 3a1ay.

CoOoTHOIICHUA MEKIY CTOPOHAMH M YIJIaMHU TpeyroJbHuKa. CKrajasipHOoe NPOU3BeAeHUE BEKTOPOB.

CuHyC, KOCMHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pemienue tpeyronbHuKoB. CKaIsIpHOE MPOU3BEACHUE
BEKTOPOB U €0 IIPUMEHEHUE B TECOMETPUYECKUX 3a/1a4aXx.

JlJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunbpHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH, OIMCAHHAsl OKOJIO ITPaBUIIbHOTO MHOTOYT'OJIBHUKA U BIIMCAHHAS B HETO.
[TocTpoenue nmpaBUIBLHBIX MHOTOYTOJIBHUKOB. JlyinHa okpyskHOCTH. [Lnomans kpyra. JIBmxkenus. OToOpakeHre MI0CKOCTH Ha
ce0s. [lonarue neuxxenus. OceBas U LieHTpaibHas cumMeTpuu. [lapannensusiit neperoc. [loBopot. Hanoxenust u ABMKeHUS.
006 akcuomax reoMeTpuu

becena 00 akcuomax reoMeTpuH.

HayajbHble cBeeHUs U3 CTepeoMeTpHH

[Ipenmer crepeomerpuu. ['eomeTprueckue Tejia ¥ MOBEPXHOCTU. MHOTOrpaHHUKU: MTPU3Ma, TapajlieNieue 1, MupaMmuia,



dbopMyIIbI 17151 BBIYUCIIEHUS UX 00beMOB. Terna v MOBEpXHOCTH BpallleHUs: IMIIMHAD, KOHYC, cdepa, map, GopMyIIbl s

BBIYMCIICHHUSA UX nnomanef/i HOBCpXHOCTeﬁ 1 00bEMOB.

IToBTOpEHUME
TemaTnueckoe pacnpeaeeHne 4Yacon
Tema KosaunuecTBo yacos

[Tono6ue ¢puryp 14
Pemienue TpeyroisHUKOB 9
MHOroyroyJbHUKH 15
[Tnomaau guryp 17
DneMeHThl crepeoMeTpun. UToroBoe moBTOpEHUE Kypca 13
TJTAHUMETPHH




IInanupyemble pe3y/ibTaThl H3yYeHHUsI Kypca reoMeTpuu B 7-9 Kiaccax
Harnsanas reomerpusi
BbInyCKHMK HAYYMTCH:
1)pacrno3HaBaTh Ha YepPTEkKaX, PUCYHKAX, MOJICTISIX U B OKPYKAFOIIEM MHPE INIOCKHUE U MPOCTPAHCTBEHHBIC TEOMETPUICCKIEC
uryper;
2)pacro3HaBaTh pa3BepTKU Ky0a, MPSMOYTOJILHOTO MapajuIeIeuIe/a, PAaBIIBHOW MUPaMUIbl, IWIHHIPA U KOHYCA;
3)onpenensarts N0 JUHEHHBIM pa3MepaM pa3BEPTKH PUIypbl IUHEIHbIE pa3Mepbl caMoi GUTypbl 1 HA0OOPOT;
4)BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO MapaljiesIeuIeaa.
BbInyCKHMK MOJYYUT BO3MOKHOCTD:
5) BBIUUCIATH 00bEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX NapalIeIeIUIe/10B;
6)yriyOuTh U pa3BUTh NPEICTABIECHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX;
7)IPUMEHSTD MOHATUE PA3BEPTKHU JIJIS1 BBITIOJHEHUS IPAKTUYECKUX PACUETOB.
I'eomerpuyeckue purypsi
BbInyCKHMK HAYYHTCH:
1)101b30BaThCA A3BIKOM IF€OMETPHH JIJISl OTIMCAHMS MPEIMETOB OKPYKAIOIIEr0 MUPA U MX B3aUMHOI'O PACOJIOKEHHUS;
2)pacrio3HaBaTh U U300paxkaTh Ha YepTEkKaX U PUCYHKAX FreoMeTpruecKkue (GUrypsl U MX KOH(QUTYpaluu;
3)HaxOUTh 3HAYEHUS IJIUH JIMHEUHBIX 3JIEMEHTOB QUTYP U UX OTHOLIEHUS, rpaaycHyto mepy yrioB oT 0 1o 180°, npumensis
OTpEJIENIeHHs], CBOMCTBA U MPU3HAKU QUTYP U UX DJIEMEHTOB, OTHOILIEHUS GUryp (paBeHCTBO, 0100Me, CHMMETPHUH, TOBOPOT,
napasuielIbHbI MePEeHoC);
4)onepupoBaTh C HAYaIbHBIMU MOHATUSAMH TPUTOHOMETPHUH U BBIIOIHATH AJIEMEHTapHbIE ONepaluy HajJ GYHKIUAMHU YIIIOB;
5)pemiaTh 3a7jaun Ha I0KA3aTEIbCTBO, OMUPASCh HA U3YyYEHHBIE CBOMCTBA (PUTYp M OTHOILLIECHUI MEXAY HUMHU U IPUMEHSIS

HN3Y4YCHHBIC MCTO/IbI JIOKA3aTCIILCTB,



6) pelaTh HECIOKHBIE 3a/1a4X HA TOCTPOEHUE, MPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOEHUS C IIOMOIIBIO [IUPKYJIIS U
JIMHEUWKU;

7)pelaTth NpoCTENINE IIAHUMETPUUECKUE 3a]a4H B IPOCTPAHCTBE.

BbIIyCKHHUK MOJIyYUT BO3MOKHOCTh:

8)oBiaieTh METOJAAMH PEIICHHUS 33/1a4 Ha BEIYUCIICHHS U JOKA3aTENbCTBA: METOIOM OT IPOTUBHOTO, METOJIOM MOA00MS,
METO/I0M Iepedopa BapUaHTOB U METOJOM F€OMETPUUYECKUX MECT TOYEK;

9) mpruoOpeCcTH OMBIT IPUMEHEHUS ANTreOpaniyecKoro 1 TPUTOHOMETPUUECKOTO anmnapara u uAei IBIKEHUS MPU PEIICHUH
r€OMETPUYECKHX 3a/a4;

10) oByIaA€Th TPAIUIIMOHHOM CXEMOU PEIIEHHUs 3a/1a4 Ha TOCTPOEHUE C MOMONIBIO IUPKYJISI M TUHEUKH: aHAJIN3, TOCTPOCHHUE,
JI0KAQ3aTeIbCTBO U UCCIIEI0BAHUE;

11) HayuuThCA pemaTh 3aJa4 Ha MOCTPOEHHUE METO0M F€OMETPUUYECKOIO MECTa TOYEK U METOJOM MO100uS;
12)npro6GpecTH OMBIT UCCIEOBAHUSI CBOMCTB TIIAHUMETPUUECKUX (PUTYp € TTOMOIIBIO KOMIIBIOTEPHBIX IPOTPaAMM;
13)nproGpecTy OMBIT BHIMOTHEHHS TIPOEKTOB 10 TeMaM: «I 'eomeTpuueckue mpeodpa3oBaHus Ha TWIOCKOCTHY, «[locTpoenue
OTPE3KOB MO (popMyIiey.

HN3mepenne reoMeTpu4ecKMX BeJTUYHH

BbInyCKHUK HAy4YHTCH:

1)ncronb30BaTh CBOMCTBA U3MEPEHUS JITMH, TUIOIIA/ICH U YTJIOB MPU PEIICHUM 3a/1a4 HA HAX0XKACHUE IJIMHBI OTPE3Ka, AJIUHbI
OKPYKHOCTH, [JTMHBI YT OKPY>KHOCTH, TPALYyCHOU MEpPHI yTIIa;

2) BBIUUCIISTH JUIMHBI TUHEUHBIX JIEMEHTOB (DUTYP M UX YTJIbI, UCTIOIL3Ys (POPMYJIbI IJIUHBI OKPYKHOCTH U JJIUHBI TyTH

OKPYXHOCTH, (POpMYIIBI TUIOIIAAeH QUryp;



3) BBIYUCIISITH TUIOMIAN TPEYTOJIBHIKOB, PSIMOYTOJILHUKOB, MTApaJLICIOTPAMMOB, TPATICIIHH, KPYTOB U CEKTOPOB;
4)BBIYUCIIATE JUIMHY OKPYXKHOCTH, JUIMHY TYyTH OKPY>KHOCTH;

5)pemath 3a7a4M Ha J0KA3aTEIbCTBO C UCIIOIB30BaHUEM (DOPMYIT IJIMHBI OKPY>KHOCTH | JUTUHBI yTH OKPYKHOCTH, (DOPMYII
iomazaei puryp;

6)pelaTh MPakKTUYECKHUE 3a]1a4H, CBSI3aHHbBIC C HAX0KICHUEM IeOMETPHUUYCCKUX BEIMYMH (MCTOJIb3Yys IIPH HEOOXOIUMOCTH
CIIPABOYHUKH M TEXHUYECKUE CPEACTRA).

BbInyCKHHK MOJYYUT BO3MOKHOCTh:

7) BBIYUCIIATH TUTOIIAAH (PUTYp, COCTABICHHBIX U3 IBYX WX 00JIee MPSIMOYTOILHUKOB, MTAPAJUICIOTPAaMMOB, TPEYTOJILHUKOB,
Kpyra M CEeKTopa;

8) BEIYHMCIIATH TIJI0IA M MHOTOYTOJIbHUKOB, UCITOJIB3YSl OTHOIICHHUS PABHOBEJIIMKOCTH U PAaBHOCOCTaBJIEHHOCTH;

9) mpruoOpEeCTH OMBIT IPUMEHEHHS aNreOpandecKoro ¥ rTeOMETPUUYECKOTO arapaTa u UIeH IBMKEHUS MTPU PEIIeHNH 3a/1a4 Ha
BBIYHCIICHHE TIIOMIAICH MHOTOYTOJIbHIKOB.

Koopaunarsl

BbInyCKHMK HAYYHUTCS:

1 )BBIUMCIIATH JIMHY OTpe3Ka M0 KOOPJWHATAM €0 KOHIIOB; BEIYUCIIATH KOOPAUMHATY CEPEIMHBI OTPE3Ka,;

2)HUCTIOIB30BaTh KOOPAMHATHBINA METOJI JUTsl H3yUCHUSI CBOMCTB MPSAMBIX M OKPY>KHOCTEH.

BbINyCKHHK MOJYYUT BO3MOKHOCTD:

3)oBiaeTh KOOPAMHATHBIM METOOM PEIICHUS 3a/au Ha BBIUYMCIICHHE U I0KA3aTeIbCTBO;

4)IproOPECTH OIBIT UCTIOIB30BAHUSA KOMITBIOTEPHBIX POTPAMM [T aHAJIW3a YaCTHBIX CITy4aeB B3aHMHOTO PACIIOIOKEHHS

OKPYKHOCTEU U MPSIMBIX;



5)nproOpecTy OBIT BHITOJHEHHSI TPOEKTOB HA TeMy «lIpruMeHeHre KOOPIMHATHOTO METO/1a TIPU PEIICHUH 3a/1a4 Ha
BBIYMCIICHHUE U JOKA3aTEIbCTBOY.

BexkTopsl

BohInyCKHMK HAY4YUTCH:

1)onepupoBaTh C BEKTOPaMH: HAXOAUTh CYMMY M Pa3HOCTb BEKTOPOB, 3aJJaHHBIX T'€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN
IIPOU3BEACHUIO 33JJaHHOTO BEKTOPA Ha YHCIIO;

2)HaxOIWUTh JJIl BEKTOPOB, 3a/JIaHHBIX KOOpJAWHATAMU: JJIMHY BEKTOpAa, KOOPJAMHATBI CyMMbl M Pa3HOCTU JBYX M Oojee
BEKTOPOB, KOOPJAMHAThl IPOU3BEJIEHUS BEKTOpa HAa YHUCIO, MPUMEHSAS NpU HEOOXOAMMOCTH  COYETaTENbHBIH,
IIEPEMECTUTENBHBIN U PACTIPEIEIUTEIbHBINA 3aKOHBI;

3) BBIUUCIIATh CKAISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJl MEXKIY BEKTOPAaMH, YCTAHABIUBATH IEPIEHIUKYIAPHOCTD
IIPSAMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTb:

4)0BIaAETh BEKTOPHBIM METOJIOM JJISl PELIEHUS 3a1a4 HAa BBIUUCIICHUE U IOKA3aTEIbCTBO;

5)IpHOOPECTH OIBIT BBHIIIOJHEHUS MPOEKTOB Ha TeMy «lIprMeHeHne BEeKTOpHOTO METOa MPHU PELICHUH 3a/1a4 Ha BBIYUCIICHUE

H JOKa3aTCIbCTBO».



