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Pabouas mporpamma cocTtaBiieHa Ha OCHOBE:

-eneparbHOTO TOCYAIaPCTBEHHOTO CTaHIAPTa OCHOBHOTO OOIIEro 00pa3oBaHusl, YTBEPKIACHHON
nprka3oM MunuctepcTBa oopasoBanus u Hayku P® ot 17.12.2010 Nel1897

- OCHOBHOH oOpasoBarenbHOl Tporpammoit YOV «bpatckas npaBociaBHass THMHA3HUS

-c yueToMm 6azucHoro yueOHoro miana YOV «bparckas npaBociaBHas ruMHa3us» Ha 2021-2022
y4eOHBIH TOJ;

-niepeyHst yaueOHukoB Ha 2021-2023 yueOnsblii rox;

- JaHHasg TMporpaMma OpUEHTHUPOBaHAa Ha WHcIosb3oBaHue YydyeOHukoB: H.S.Bunenkuna,
B.1.)KoxoBa, A.C.Yecnokosa, C.M.IIBapiioypaa «Martemaruka 5 kiaace» (M.: MHemo3uHa ),
H.S1.Bunenkuna, B.M.XKoxoBa, A.C.YecHokosa, C.W.11IBapudypaa «MaremaTuka 6 kmacc» (M.:
Msuemosuna), 10.H.MakaperueBa, H.I'.Munmtok, K.M.HemkoBa u ap. «Anredpa7xiaccy (M.:
[Mpocsemenwue), FO.H.Makapbruea, H.I'.Munatok, K.M.Hemkosa u ap. «Anrebpa 8xiacce» (M.:
[pocsemenwue), FO.H.Makapbruea, H.I'.Muntok, K.M.Hemikosa u ap. «Anredpa 9xiace» (M.:
[Mpoceemienwue), ['eomerpus. 7-9 kaacchl: ydeOHUK Ui 001c00pa3oBaTeIbHBIX OpraHu3aui /

[JI. C. ATtanacsiH, B. @. byry3os, C. b. Kagomies u ap.] — M.: [Ipocsenienue.

IlnanupyemMbie pe3yJbTAaThl H3YYeHHUSI Kypca MaTeMaTHKAa
W3ydyeHne MaTeMaTUKM  HalpaBJI€HO Ha JIOCTH)KEHUE OOYYaloIMMHUCA JINYHOCTHBIX,
METaINpeIMETHBIX (PEryISATUBHBIX, TO3HABATEIbHBIX M KOMMYHUKAaTHBHBIX) W MPEIMETHBIX

PEe3yJIbTaTOB.



JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yabTAThl OCBOEHUS MPOrpaMMbl ydeOHOoro mpeamera «MaTeMaTHKa
XapaKTEepU3yIOTCS:

HanI/IOTl/I‘IeCKOC BOCIIMTAHMUC:

IIPOSIBJICHUEM MHTEpeca K IPOLIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTUKH, IEHHOCTHBIM
OTHOILIEHUEM K JTOCTUKEHUSIM POCCUMCKAX MAaTEMAaTUKOB U POCCUICKOM MaTEMaTUYECKON
IIKOJIbI, K UCIIOJIB30BAHUIO ATUX JIOCTHIKEHUH B IPYTUX HAayKax M MPUKIAIHBIX chepax.

Fpamancxoe U TYXOBHO-HPaBCTBC€HHOEC BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEW TPaKIaHWHA M PEaM3aliy €ro Mpas,
MPEJICTABICHUEM O MAaTEMAaTHIECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPaXkIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U TI. );

TOTOBHOCTBIO K OOCYXICHHIO 3THICCKUX MTPOOJIeM, CBA3aHHBIX C TPAKTHUECKUM
NPUMEHEHHUEM JIOCTHKCHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX MTPUHITUTIOB
B JICATEIILHOCTH YYEHOTO.

TpyaoBoe BocnuTanue:

YCTaHOBKOﬁ Ha aKTUBHOC YUAaCTUC B PCIICHUHU ITPAKTHYCCKUX 3ada1 MaTeMaTHYECKOM
HaIlIpaBJICHHOCTHU, OCOSHAHUEM BA)KHOCTHU MATCMAaTHYCCKOI'O O6paSOBaHI/I${ Ha MMPOTAKCHHUHA
BCEH JKM3HU JIJIS YCIENTHON MPOodeCCHOHATBHON ACITSILHOCTH U Pa3BUTHEM HEOOX OIMMBIX
YMeHHﬁ; OCO3HaHHBIM BbI60pOM H IMOCTPOCHUECM PIH,Z[I/IBI/I,Z[yaJIBHOﬁ TPACKTOPHUH O6paSOBaHI/I$I
N )KM3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX UHTCPECOB U O6IJ.[CCTB6HHLIX HOTpe6HOCTeI7L

JcTeTH4YeCKoe BOCIIMTAHUe:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETHICCKOMY BOCIIPUSATHIO MATEMATHICCKUX
00BEKTOB, 3aja4, PEIICHUM, PACCYKICHUN; YMEHUIO BUICTh MAaTEMAaTHIECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

HEHHOCTI’I HAYYHOI'O MNO3HAHUSA:

OpUEHTAIIMEH B IEITEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYYHBIX MIPEICTABICHHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAaHHUEM
MaTeMaTHUYeCKON HayKU Kak cepbl YeIOBEYECKOU e TEIbHOCTH, ITAOB € pa3BUTHS U
3HAYMMOCTH JIJIs1 PA3BUTHS [IUBWIIM3ALIMH; OBIAJACHUEM SI3bIKOM MAaTEMATHUKH U
MaTeMaTUYECKOM KYIbTYPOU KaK CPEACTBOM IMO3HAHUS MUPA; OBJIAJECHUEM ITPOCTEUIIUMU
HAaBBIKAMH UCCIIEA0BATEIBCKOMN AEATEIBHOCTH.

dusnveckoe BocnuTanue, opMupoBaHue KYJbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBHIO IPUMEHATh MaTEMaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEJCHUS
3I0pOBOT0 00paza )KMU3HHU (3710pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATHH U OT/AbBIXA,
perynspHas puznyeckasi akTUBHOCTb); C(hOPMHPOBAHHOCTHIO HaBbIKa pedIeKcuu, MpU3HaHuEM
CBOETO IpaBa Ha OIIMOKY ¥ TaKOT'0 K€ MpaBa JIPyroro 4ejioBeka.

IKo0JIOrTHYeCcKOoe BOCIIUTAHHE:

OpHEHTAIIMNEeH Ha MPUMEHEHNE MaTEeMAaTHUYEeCKUX 3HAHUHN ISl pEIIeHUs 3a/1a4 B 00JIaCTH
COXPaHHOCTH Oprxcanmeﬁ Cpeabl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKU UX BO3MOKHBIX
MOCJICJICTBHM JIJISl OKPYKAIOIIEH CPEebl; OCO3HAHUEM TII00ATBHOTO XapaKTepa HKOJIOTHIECKUX



npo0JeM U MyTel UX pereHHs.

JIMYHOCTHBIE Pe3yJibTAaThl, 00eceYnBAKOIINE AANITANNIO 00y4aIoIIerocs K
H3MEHAIOIMMCH YCI0BUAM COLMAJIBLHON M IPUPOJHOM CPeabI:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSIX HEONPEAEIEHHOCTH, IOBBILLIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTD, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX
Jro/Ie, MpHOOpeTaTh B COBMECTHOM JIEATEbHOCTH HOBBIC 3HAHHS, HABBIKA M KOMIICTCHIIUH U3
OIbITA IPYTHX;

HE00X0AUMOCTHIO B (POPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTUpOBaTh UICH,
HOHATHS, TUIIOTE3bl 00 0OBEKTaxX U SIBJICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TPEOYIOMINUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAECMbIEC PEILICHHS U ACHCTBUS,
(opMynHpOBaTh M OLIEHUBATh PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.



IIpeaMeTHbIE pe3y/bTaThl H3yYeHHsI PeaMeTHOH o0aacTu ""MaremaTuka '

Maremaruka. Aareopa. I'eomerpus.

1) dopmupoBanue mpeaCTaBICHUN O MaTeMaTHKE KaK O METOJe TO3HAHMs JCHCTBUTEIHHOCTH,
MO3BOJISIOIIEM ONMCHIBATh U U3Y4aTh pPeajbHbIE IIPOLECCHI U SIBICHUS:

OCO3HaHUE POJIM MaTEeMaTUKH B pa3Butuu Poccun u mupa;

BO3MO>KHOCTh MPUBECTU MPUMEPHI U3 OTEUECTBEHHOM M BCEMHUPHON HCTOPUH MAaTEMaTUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pasBuTHEe yMeHUH paboTaTh € Y4eOHBIM MAaTEeMAaTHUYECKUM TEKCTOM (aHAIU3UPOBATh,
U3BJIEKaTb HEOOXOIMMYyI0 HWHGOpPMAIMIO), TOYHO M TPAMOTHO BBIpaXaTb CBOU MBICIU C
NPUMEHEHUEM MaTeMaTUYeCKOW TEPMUHOJIOTMH ¥ CHMBOJIMKH, MPOBOIWTH KIACCHU(PUKAIIUH,
JIOTUYECKHEe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPIKICHU:

-pelIeHre CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB Ha BCE apuU(PMETHUECKUE ACHCTBUS;

MPUMEHEHHE croco0a MOMCKa PelieH sl 3a/1a4i, B KOTOPOM PaCCyX JACHHE CTPOUTCS OT yCIOBHS
K TpeOOBAHUIO UM OT TPEOOBAHUS K YCIIOBHUIO;

-COCTaBJICHUE IUIaHA PEIICHUS 3a/layd, BBIJICIICHHE STaloOB €€ pEUIeHUs, WHTepIpeTarus
BBIYMCIIUTENIbHBIX PE3YIbTAaTOB B 33/1a4ye, UCCIIEIOBAHUE MTOJYYEHHOTO PEIICHHUS 3aa4H;
-HaXO0XJCHUE MPOIEHTa OT YHMCia, YUCA IO MPOLEHTY OT HEro, HaXOXACHUS MPOLEHTHOTO
OTHOILICHUE JIBYX YHCEJI, HAXOXJICHHUS MPOLIEHTHOTO CHIKCHHS WJIM MPOLIEHTHOTO MOBBIIICHUS
BEJIUYMHBI,

-pelIeHue JOrHYeCKuX 3a/1a4;

3) pa3BUTHME TPEICTaBICHMA O 4YHCIE€ W YHUCIOBBIX CHUCTEMaX OT HaTypalbHBIX [0
JIEMCTBUTENIbHBIX YHCEJ; OBJAJCHUE HABBIKAMH YCTHBIX, MUCHBMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHUM

-ONepUpOBaHUE TIOHATUSMU: HATypalbHOE 4YHUCIO, IEJI0€ YHCIO, OOBIKHOBEHHAas JpoOb,
JecsATHYHAs Ap0oOb, CMEIIAaHHOE YKCII0, PAallMOHATIEHOE YUCIIO, UPPAIIMOHAIBHOE YHCIIO;
WCIIOJIb30BAaHUE CBOMCTBA YHCEN M 3aKOHOB apU(METUUECKHX OINepaluil ¢ YUCIaMu Tpu
BBITIOJIHCHUH BBIYMCIICHUM;

-MCMOJIb30BaHUE TPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN M
pELIeHUH 3a/1a4;

-BBITMOJTHEHNE OKPYTJICHHUS YHCENI B COOTBETCTBUHU C TIPaBUJIAMHU;

-CpaBHEHHE UnCeTl.

-OLICHUBAHUE 3HAYEHUs KBAJAPATHOT'O KOPHS U3 MOJOKUTEIBHOIO LEJI0r0 YUCa;

4) oBmageHUE CHUMBOJBHBIM SI3BIKOM anreOpbl, MPUEMaMH BBITIOIHEHUS TOXIECTBEHHBIX
npeoOpa30BaHMI BRIPAKEHUH, PEIICHUs] YPaBHEHUM, CUCTEM YpaBHEHUM, HEPABEHCTB U CHUCTEM

HCPABCHCTB, YMCHHUA MOJACIHNPOBATH PCAJIBHBIC CUTyallUM Ha A3BIKC anre6p51, HUCCICI0BATH



IIOCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM ammapaTa aiareopsl, HHTEPIPETUPOBATh MOTy4EHHBIN
pe3yJIbTar:

-BBITIOJTHEHUE HECIIOKHBIX NTPeoOpa3oBaHuil /Ui BEIYMCIICHUS 3HAYCHUN YUCIIOBBIX BBIPAKEHHIA,
COJIEpKallMX CTEIEHH C HATypaJbHBIM II0KA3aTENIEM, CTENEHU C LEJNbIM OTPULIATEIbHBIM
IIOKa3aTeseM;

-BBITIOJITHEHUE HECJIOXKHBIX NpeoOpa3oBaHUil LENbIX, APOOHO pAlMOHAIBHBIX BBIPAKCHUNA U
BBIPQKEHUI ¢ KBaJPaTHBIMH KOPHSIMH; PACKPBIBATh CKOOKH, MMPUBOAMUTH MOJAOOHBIE ClaraeMble,
UCIIOJIb30BaTh (POPMYJIBI COKPALIEHHOTO YMHOXKEHHUS;

-pElIeHHE JIMHEWHBIX U KBAJPAaTHBIX YPAaBHCHMM M HEPABEHCTB, YPaBHEHUN M HEPABCHCTB
CBOJAILIUXCS K JIMHEHHBIM WJIM KBaJPAaTHBIM, CUCTEM YpPAaBHEHUN U HEPABEHCTB, U300pa’keHUE
pELIEHNI HEPABEHCTB U UX CUCTEM Ha YMCIOBOU MPSIMOM;

5) oBmageHue cucTeMOM (DYHKIMOHANBHBIX IOHATUN, pa3BUTHE YMEHMs HCIOJIb30BaTh
(GyHKUMOHAIBHO-TpaUUECKre MPEACTABICHUS Ul PELICHHUs] pa3jIMYHbIX MaTeMaTHYEeCKUX
3a/1a4, JUIsl ONMCAHMs U aHaIM3a peabHbIX 3aBUCUMOCTEH:

oIpeziesieHUE MOJIOKEHUS TOUYKHU 10 €€ KOOpJIMHATaM, KOOPJAUHATHI TOUKHU I10 €€ MOJIOKEHUIO Ha
IUIOCKOCTH;

-HaxoxXxJleHue 1o rpaduky 3HadeHud (QyHKIMM, 006JacTH OnpeseseHHs, MHOKECTBA 3HAUYEHUH,
HyJel (QYHKIUH, TPOMEKXYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB BO3pAacTaHUS M YObIBaHHSA,
HanOOJIBIIETO M HANMEHBIIIETO 3HAYCHUS ()YHKIIUU;

-[I0CTpoeHue rpaduka JMHEHHON U KBaIpaTUYHON (DyHKIIMIA;

-OllepupoBaHMEe Ha O0a30BOM YpOBHE MOHATUAMU: IOCIIEAOBATENBHOCTh, apudMeTHuecKas
Iporpeccusi, reOMeTprUIecKasi Iporpeccus;

-HMCII0JIb30BaHUE CBOWCTB JIMHEHHOW M KBAaApAaTUYHOW (QYHKIMHA M UX TpadUKOB MpPHU PEIICHUU
3aJa4 U3 APYrux y4eOHbIX PEIMETOB;

6) oBlaJeHNe TeOMETPUUYECKUM SI3bIKOM; pa3BUTHE YMEHHS HCIOJIb30BATH €0 JUIsl ONMHCAHUS
IPEIMETOB  OKPYXAalollero  MHupa;  pa3BUTUE  IMPOCTPAHCTBEHHBIX  IPEJCTaBJICHUH,
M300pa3uTEIbHBIX YMEHUH, HABBIKOB TEOMETPUUYECKUX MTOCTPOEHUI:

-OllepUpOBaHME TMOHATUAMHU: (uUrypa, TOYKa, OTPE30K, HpsAMas, Jyd, JIOMaHas, yrod,
MHOTOYT'OJIbHUK, TPEYTOJBHUK U YETHIPEXYTOJIBHUK, IPSIMOYTOJBHUK U KBaApaT, OKPYKHOCTb U
KpYT, NPsIMOYTOJIbHBIN Mapajuienenunesa, Ky0, map; n300pakeHue u3ydaembix GUryp ot pykud u
C TIOMOIIIBIO JIMHENKU U [IUPKYIIS;

-BBIIIOJIHEHUE M3MEPEHUS JJIMH, PACCTOSHUI, BEJIMYMH YIJIOB C IIOMOIIbI0 MHCTPYMEHTOB JUIS
W3MEpPEHUH JUIMH U YTJIOB;

7) dopmMupoBaHME CHCTEMAaTHUYECKMX 3HAHUW O IUIOCKUX ¢UTypaXx W UX CBOMCTBax,

MIPEACTABICHUI O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIAX; Pa3BUTHE YMEHUW MOJAEINPOBAHUS



peanbHBIX CUTyallMii Ha S3bIKE TEOMETPUHU, WCCICIOBAHUS TOCTPOCHHOH MOJAETH C
UCIIOJIb30BAHUEM TEOMETPUYECKUX TOHITHA W TEOopeM, ammapara aireOpbl, pemeHUs
TEOMETPHYCCKHUX U MPAKTUYECKUX 3a/1a4:

-oliepUpOBaHKEe Ha 0a30BOM YpPOBHE TIOHSATHSAMH: pPaBEHCTBO (UTyp, MapauiedbHOCTh |
NEPIEHIUKYIISIPHOCTD MPSIMBIX, YTIIBI MEXY TPSIMBIMH, TICPIICHIUKYIISP, HAKIOHHAS, TPOCKIIHS;
MPOBEJICHHUE JI0KA3aTEIhCTB B TEOMETPUH;

-onepupoBaHre Ha 0a30BOM YPOBHE TOHSATHUSMHU: BEKTOP, CyMMa BEKTOPOB, MPOW3BEICHHE
BEKTOpa Ha YHCII0, KOOPJMHATHI HA TIOCKOCTH;

-pellieHre 3ajad Ha HaXOXKJICHHE T'€OMETPHUYSCKUX BEIWYHMH (JJIMHA M PACCTOSHUE, BEJIHMYMHA
yIi1a, IO 1b) 0 00pa3laM MK alropuTMam;

8) oBiameHue MPOCTEHIIMMH CIIOCOOAMHU TIPEICTABICHUS M aHAJIM3a CTATHCTUYCCKUX JTAHHBIX;
(dbopMHUpOBaHUE TMPEICTABICHUIA O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHpE U O
Pa3IMYHBIX CrI0Cc00aX UX M3YYCHUs, O MPOCTCUIIIMX BEPOSTHOCTHBIX MOJIEIISAX; PA3BUTHE YMCHHUI
U3BJIEKATh HH(OPMAIIHIO, TIPEICTABICHHYIO B TA0IMIIAX, HA AUarpaMMmax, rpadukax, OMHCHIBATh
U aHATU3UPOBATh MACCUBBI YHCIOBBIX JAHHBIX C IMOMOIIBIO TOIXOJSIINX CTATHCTHYCCKHIX
XapaKTEPUCTHK, HCIOJIb30BATh MMOHMMAHHE BEPOSATHOCTHBIX CBOMCTB OKPYXAMOIIUX SBICHHIA
NIPY NPUHSITHA PEIICHUN:

-popMuUpOBaHUE TPEICTABICHHUS O CTATUCTHYECKHX  XapaKTePUCTHKAX, BEPOSTHOCTH
CIIy4altHOTO COOBITHS;

-peleHre MPOCTeUIINX KOMOMHATOPHBIX 3a/1a4;

-OMpeJIe]IeHe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

-OI[CHUBAHUE W BHIYHCIICHUE BEPOSTHOCTH COOBITHS B MTPOCTEHIIINX CITydasix;

HAJIMYUE TIPEJICTABICHUS O POJIH TPAKTHYECKU JTOCTOBEPHBIX W MAaJIOBEPOSITHBIX COOBITHMH, O
pOJH 3aKOHa OOJIBIIIUX YUCENl B MACCOBBIX SIBIICHUSX;

-yMEHHUE CpPaBHUBATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH, MOTYYEHHBIE B MpOIECcCe
pEIICHUS TPUKIIAIHOMN 3a/1a49¥, H3yICHUS PEATbHOTO SBIICHHUS;

9) pa3BuUTHE YMEHUN MPUMEHSITh H3y4CHHBIC TTOHITHS, PE3YJIbTAThI, METOJIBI IS PEIICHUS 3319
MPAKTUYECKOTO XapakTepa H 3aJad U3 CMEXHBIX AUCHUIJIMH C HCIOJb30BAHUEM MPHU
HEOOXOUMOCTH CIPABOYHBIX MATEPHAIIOB, KOMIIbIOTEPA, MOJIH30BATHCS OLIEHKON M MPUKUIKON
IIPH MPAKTHICCKUX pacueTax:

-pacrio3HaBaHWE BEPHBIX U HEBEPHBIX BBHICKA3BIBAHUN;

-OI[EHUBAHUE PE3YNIbTATOB BBIUYMCIICHUI TP PEIICHUH MTPAKTHUECKUX 3a7a4;

-BBITIOJIHEHUE CPABHEHUS YHCET B PEATbHBIX CUTYAIIHSIX;

-HCITOJIb30BAHHUE YHCIIOBBIX BBIPAKEHUH MPHU PEIICHUH NMPAKTHYSCKUX 3aJ1ad U 3a7a4d U3 JIPYrux

y4eOHBIX TPEIMETOB;



-pelIeHrne MPakTHYEeCKUX 3a]1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOUCTB GuUryp;

-BBITIOJIHEHUE TPOCTEHIINX MOCTPOSHUM U U3MEPEHUI Ha MECTHOCTH, HEOOXOJUMBIX B peaIbHOM
KU3HU;

BrinyckHuk HayuuTcess B 5-6 kiaccax (IJsi MCHOJb30BAHHMSI B NMOBCEAHEBHON KM3HM H
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIHOT0 MPOA0JIKeHs1 00pa3oBaHus HA 0a30BOM YPOBHe)
Yucaa

OnepupoBaTh Ha 0a30BOM YPOBHE TIOHATHSIMH:

-HaTypajbHOE YHCIIO, IIeJI0E YUCIO0, OOBIKHOBEHHAs IpoOb, NECATUYHASA JPOOb, CMEIIaHHOEe
YUCJI0, PAllMOHAIBHOE YHUCIIO;

-MCIOJb30BaTh CBOMCTBA YWCEI W IpaBUila JEHCTBUM C pPALMOHAIBHBIMU YUCIAMHU IIPU
BBITIOJIHCHUH BBIYUCIICHUM;

-MCIIOJIb30BaTh MpPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUU U
PELICHUHU HECIOXKHBIX 3a/1a4;

-BBINOJHATH OKPYTJIICHUE PAIIMOHATIBHBIX YHCET B COOTBETCTBHUH C IMPABUIIAMU;

-CpaBHUBATh PallMOHAJIbHBIE YUCIIA.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

-OLICHUBATh PE3yJbTaThl BEIUUCICHUN MIPU PEILICHUH NMPAKTUUECKUX 3a/1a4;

-BBINOJHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIUAX;

-COCTaBJISAATh YMCJIOBBIC BBIPAKECHUS MPU PEIICHUM MPAKTUUECKUX 3a/ady M 3aJady U3 JAPYTrux
yueOHBIX MPEIMETOB

YpaBHeHus! M HEpABEHCTBA

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMHU:

-paBEHCTBO, YUCIOBOE PABEHCTBO;

-ypaBHEHHUE, KOPEHb YPABHEHUS, PEILICHUE YPABHEHUS,

-HEpaBEHCTBA.

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH

-IlpencraBnarh naHHbIE B BUJIE TAOJIUIL, TUATPAMM,

-4UTaTh MHPOPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUATPAMMBI.

TexcroBbI€ 321241

-PemiaThs HecoXKHbBIE CIO’KETHBIE 3a/1a4 Pa3HBIX TUIIOB HA Bce apu(PMeTUYecKue AeiCTBUS;
-CTPOUTh MOJIENIb YCJOBHS 3a1aud (B BHJE TaOJMIIBI, CXEMbI, PUCYHKa), B KOTOPOW JaHbI
3HAUYEHMS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO TOMCKA PEIICHUS 3a1a4H;
-OCYIIECTBIIATh CIIOCO0 MOMCKA PEIIEHUs 3a/1a4H, B KOTOPOM PacCyKIEHHE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO MJIM OT TPeOOBaHUS K YCIOBHIO;

-COCTaBJIATH IJIaH PCIICHUA 3a1a4Yu,



-BBIJICNIATD ATAlbl PEUICHUS 331a4U;
-MHTEPIPETUPOBATh BBIUUCIUTENBHBIC PE3YNbTAaThl B 3ajaue, WCCIEAOBaTh MOIYYCHHOE
pelleHue 3a1a4u;

-3HaTh pa3lIM4uKle CKOPOCTE 0ObEKTa B CTOsIUEH BOJ/IE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKU;
-peniaTh 3a/1a4 Ha HaX0X/IEHHWE YaCTH YKcia U YKCIia 10 €ro 4acTu;

-pemaTh 3aa4d pa3HbIX TUNOB (Ha paboTy, HA MOKYIKH, Ha JBIKEHHE), CBS3BIBAIOLINX TPHU
BEJIMYMHBI, BBIICIISATH ATH BETUYUHBI M OTHOLICHHS MKy HUMU;

-HaXOJIUTh MPOIIEHT OT YMCIIA, YUCIIO MO MPOLEHTY OT HEro, HAXOAUTh MPOLIEHTHOE OTHOLICHHE
JIBYX YMCEJI, HAXOJIUTh MPOIEHTHOE CHIKEHUE WIIM IPOLEHTHOE MOBBIIIICHUE BEJTUYHHBI;
-pelaTh HECI0XKHbIE JIOTUUECKUE 3a]Ja4ld METOJIOM PaCCyKACHUM.

B noBceiHeBHOM KU3HHM M TIPU U3YYEHHHU APYTUX NMPEIMETOB:

BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPECNbHBIX 3HAYEHMSIX HCKOMBIX BEJIMYMH B 3ajaye
(enatb MPUKUAKY)

Harasignas reomerpust

I'eomeTpuueckue Gpurypsnl

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU: (pUTypa, TOUKA, OTPE30K, MpsAMas, JTyd, JOMaHas,
yroJl, MHOTOYTOJIbHHK, TpPEYTOJIbHUK W YEThIPEXYTOJbHUK, MPSMOYTOJIbHHUK U KBaapar,
OKPY)KHOCTh M KpPYT, NPSMOYTOJIBHBIN TMapajuienenuresn, Kyo, map. M3o0paxaTs nzydaembie
(GUTYpPBI OT PYKH U C TIOMOIIBIO JIMHEHKN U [IUPKYIISL.

B noBce1HeBHOM KU3HM ¥ NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

peliaTh IPakTHYeCKHUe 33Ja4i ¢ IPUMEHEHHUEM POCTEUIIINX CBOUCTB QUTYD.

HN3mepenusi v BLIYUCIEHUS

-BBINIOJIHATh W3MEpPEHUE JJINH, PACCTOSHUN, BEIMYUH YIJIOB, C MOMOIIbIO MHCTPYMEHTOB IS
W3MEpEHUH IUTHH U YTJIOB;

-BBIYHCIISATH TUIOMIA/IA TPSIMOYTOJIbHUKOB.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX NMPEIMETOB:

BBIYUCIISITH PACCTOSIHHSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUSX, TUIOIIAN TPSIMOYTOJIEHUKOB;
BBITIOJHATH MPOCTEHIIINE TOCTPOSHUS U U3MEPEHUsS] Ha MECTHOCTH, HEOOXOJMMBbIE B pealbHOMN
JKU3HU.

Hcropust MaTeMaTUKH

-ONUCHIBATh OT/IE€JIbHBIE BBIIAIOLIUECS PE3YyIbTAThl, IOJIYYEHHbIE B X0/I€ Pa3BUTUS MaTEeMAaTUKH
KaK HayKU;

-3HaTh MPHUMEPhl MATEeMATHUYECKUX OTKPBITUH U HMX aBTOPOB, B CBSI3U C OTEUECTBEHHOW H
BCEMHUPHOMN UCTOPUEH.

BpInyCKHUK MOJYYMT BO3MOKHOCTH HaydyMThCcsl B S5-6 kiaccax (s oOecrnedeHust



BO3MO’KHOCTH YCIHEIIHOT0 MNPOA0J/LKeHHsI 00pa3oBaHUsl Ha 0a30BOM M YIJIyOJIEHHOM
YPOBHSIX)

Yucaa

-Onepuposams NOHAMUAMU: HAMYPATbHOE YUCIO, MHOMCECM80 HAMYPANbHLIX Hucel, yenoe
YUCTIO, MHOJICECTNBO YelblX Yucell, 00bIKHO8eHHAs OPOOb, ecamudHas Opodb, CMEUWAnHOe YUCTO,
PAYUOHATILHOE YUCTO, MHOMCECBO PAYUOHAILHBIX YUCE], 2e0Mempuieckas UHmepnpemayusl
HAMypanbHulX, YeavlX, PAYUOHATbHBIX,

-NOHUMAMb U OOBACHAMb CMBICTI NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

-8bINOJIHAMb BbIYUCTICHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMOB PAYUOHATILHBIX 8bIYUCTIEHUI,
000CHOBbIBAMb ANICOPUMMbL BLINOIHEHUS OCUCMBULL,

-UCNOIb308aMb NPU3HAKU deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouszeedenust yucen
NpU 8bINOTHEHUU GLIYUCTIEHUL U pelleHUl 3a0ay, 0O0CHO8bI8AMb NPUSHAKU OeIUMOCTU;
-8bINOJIHAMYb OKPY2leHUe PAYUOHATbHBIX YUCE]l C 3A0AHHOU MOYHOCMbIO,

-YROpA004UBAMb YUCILA, 3ANUCAHHbIE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUYHBIX OpOobell;

-naxooums HO/[ u HOK yucen u ucnonvzosams ux npu peuienuu 3a0d, .

-onepuposamsv NOHAMUEM MOOYIb YUCILA, 2e0MempUdecKds UHmepnpemayus Mooyisa 4ucia.

B noBceiHeBHOM KU3HM U TIPH U3YYEHHHU APYTUX NPEIMETOB!

-NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX BbIYUCIEHUL NPU PeueHUU Npakmudyeckux 3a0ad u
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos;

-8bINOJIHAMb CPABHEHUE Pe3YIbMAMO8 8bIYUCICHUL NPU peuleHUU NPaKmu4eckux 3a0ad, 8 mom -
yucie npUOIUNCEHHBIX BbIYUCTEHUL,

-COCMABNIAMb YUCTOBbLE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeueHuU NpaKmuieckKux
3a0a4 u 3a0a4 u3z opyaux y4eOHuLX NPeoMemos.

YpaBHeHus! M HEpABEHCTBA

Onepuposams NOHAMUAMU: PABEHCMBO, YUCIO80€ PABEHCMBO, YPABHEHUe, KOPEeHb YPaGHeHUs,
peuieHue ypasHeHus, YUcio8oe Hepagencmeo.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

-Onepuposams ROHAMUAMU: CMOJIOYamble U Kpy2osble OUAspamMmbl, mabauysbl OaGHHbIX, CpeoHee
apugpmemuueckoe,

-U381eKAMb, UHPOPMAYUIO, NPeOCMABIEHHYIO 8 MAOAUYAX, HA OUASPAMMAX,

-cocmaenams maoauysl, CMpoums OUAPaAMMblL HA OCHO8E OAHHbIX.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

u3enekamv, UHMePNPemuposams U npeoopazosevleams UHGOPMAYUIo, NPeOCMAsIeHHYIO 6
mabnuyax u Ha OUAZpPAMMAx, Ompaxicarwylo Cceoucmea U XapaKkmepucmuky peaibHbiX

npoyeccoes u sA6neHul.
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-Pewwamv npocmeie u cnodicHvle 3a0a4u pa3HbiX MUNOS8, a MakKice 3a0ayi NOBbIULEHHOLL
MpyoOHOCmU,

-UCNOIb306AMb  PA3HbIE KPAMKUE 3anuci Kak MOOelU MeKCMOo8 CIONCHbIX 3a0ay  OJisl
HOCMPOEHUs NOUCKOBOLL CXeMbl U PeUuleHUsl 3a0ay,

-3HaMb U NPUMEHMb 00a cnocoba NOUcKa pewlerus 3a0ay (om mpedo8anus K YCiosuio u om
VC08Usl K mpebosanuio);

-MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PEUEHUs. 3a0a ¢ NOMOWbIO 2pagh-cxembl;
-8blOEIAMb SMANBL PEeUleHUs 3a0aUU U COOEPAHCAHUE KANCO020 IMand,

-UHMEPNPEeMUPOBAmMs  BbIYUCTUMENbHbIE Pe3YIbmamvl 6 3a0auye, UCCIe008amb NOJYHeHHOe
peutenue 3a0a4u,

-AHAU3UPOBAMb  BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 DACNONONCEHUSL 08YX O00BbEKMO8 U
UsMeHeHUe UX Xapakmepucmuk npu CO8MeCmHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paccmosiHue)
npu peutenuu 3a0a4 Ha 08UdNCEHUe 08YX 00BEKMO8 KAk 6 0OHOM, MAK U 8 NPOMUBONONONCHBIX
HANpaeieHusx;

-UCCNIe008aMb  8CEBO3MOJICHbIE CUMYAYUU NpU  peuleHul 3a0ay Ha OBUdCEHUe No peke,
paccmampusams pasHvle CUCMeMbl OMCYema,

-peutams pasHooOPasHble 3a0ayl «HA YACMUY,

-peutams U 000CHOBLIBAMb CBO€ peuleHue 3a0ay (8vl0esimb MAMEeMAMUYECKyl0 OCHOBY) HA
HAX0JICOeHUe HaACMU YUCAA U YUCIA NO €20 YACMU HA OCHOB8E KOHKPEMHO20 CMbICAA Opoou;
-0CO3HABAMb U OOBACHAMb UOCHMUYHOCTb 3A0AY PAZHLIX MUNOS, CE8A3bIBAIOUUX MPU GETULUHDL
(Ha pabomy, Ha NOKYNKU, HA 0BUdCEHUE), BbIOEIAMb IMU ENUUUHBL U OMHOULEHUS MEHCOY HUMU,
NPUMEHAMb UX NPU PeuleHUl 3a0ay, KOHCMPYUpo8ams cooCcmeenHvle 3a0a4u YKA3aHHbIX MUNOS.
B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NMPEIMETOB!

-6bl0e/IsIMb NPU PeuleHul 3a0ay Xapakmepucmuku paccmampuéaemol 6 3aoaue Cumyayuu,
OmauuHble OM PeabHbiX (me, Oom KOMOpvIX abOCMpasuUpo8aIUcy), KOHCMPYUPOBAMb HOBbLE
cumyayuu ¢ y4yemom dMux Xapakmepucmuxk, 6 YACMHOCMU, NpuU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb GeUjecmad;

-pewams U KOHCMPYUpOB8aAmv 3a0ayu HA OCHOBE PACCMOMPEHUs. DedbHblX CUmyayui, 6
KOMOPbIX He MpeOyemcst MOYHbLU 8bIUUCTIUMENbHBIL PE3YIbman,

-peutams 3a0ayu Ha 08UNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCMEMbL OMCYemd.
I'eomerpnueckue Gpurypsl

-Uzenexamov, unmepnpemuposams U npeodpa308vleams UHOOPMAYUIO O 2e0MempudecKux
Qucypax, npedcmasieHHyI0 Ha YePmenCcax,

-uzo0Opasicamo uzyuaemovie ucypvl om pyKu.



HN3mepeHusi M BIYUCICHHUS

-8bINOIHAMYb U3MepeHUue ONUH, PACCMOSAHUL, BeIUYUH Y2ll08, C NOMOWbIO UHCMPYMEHMO8 Ol
usMepeHuli OJIUH U Y2los;

-8bIYUCTAMb — NIOWAOU  NPAMOY2OTbHUKOS, K8a0pamos, 00beMbl  NPAMOY20JIbHLIX
napasnnenenuneoos, Kyoos.

B noBceqHeBHOM KU3HM U MPH U3YYEHUH IPYTUX NPeIMETOB:

-8bIYUCTIAMb PACCMOSAHUS HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWAOU YUACMKO8
NPAMOY2ONIbHOU hopMbl, 00bEMbL KOMHAM,

-8bINOJIHAMb NPOCMeluUe NOCMPOEHUs HA MECMHOCMU, HEODX00UMbLE 8 PEaNbHOU IHCUSHU,
-OYeHUBAMb PasmMepbl PEailbHbIX 00bEKMO8 OKPYHCaAIoUWe20 Mupd.

HUcTopusi MaTeMaTUKHU

Xapaxmepuzosams 6K1A0 8blOAIOWUXC MAMEMAMUKOE 8 pA3gUmue MamemMamuku U UHBLX
Hayuuvix obaracmeil.

Boinycknuk Hayuutces B 7-9 kiaccax (1Jisl MCNOJIb30BAHUSI B NMOBCEHEBHOM KU3HM U
o0ecrneyeHUs1 BO3MOKHOCTH YCIEIIHOT0 NMPOA0JIKeHus1 00pa3oBaHus HA 0230BOM YPOBHe)
DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHYE€CKOM JIOTHKH

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSIMU:

-MHO>KECTBO, JIEMEHT MHOKECTBA, TTOJAMHOKECTBO, TPUHAIJICKHOCTH;

-33/1aBaTh MHOXECTBA NIEPEUUCICHUEM UX AJIIEMEHTOB;

-HaXOJIUTh NiepeceueHrne, 00beAUHEHNE, TTOJMHOKECTBO B MMPOCTEHIIINX CUTYAIUX;
-onepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSIMHU: OINpeAeNieHHe, akKcuoma, Teopema,
JTIOKa3aTeNIbCTBO;

-IIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI JJIs MOATBEPKICHUSI CBOMX BBHICKA3bIBAHUH.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPEAMETOB:

UCIIONIb30BaTh rpaduueckoe MpeICTaBICHHEe MHOXECTB JUIS OMUCAHUSl PEAlbHBIX MPOIECCOB H
SIBJICHH, TIPY PEIICHUH 3a/1a4 JPYTUX YICOHBIX MPEIMETOB.

Yucaa

OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSMHU:

-HaTypaJdbHOE YHUCIO, IEN0e YHCI0, OOBIKHOBEHHAs NpOoOb, AeCSITUYHAs ApoOb, CMEIIaHHas
JIpo0b, PAIMOHAIEHOE YHCIIO0, apU(PMETHIECKUN KBAAPATHBIN KOPEHB;

-MCIOJIb30BaTh CBOMCTBA YHCEII U ITPaBUJIaA IEVCTBUIM IIPH BBINIOJHEHUYN BBIYUCICHNN;
-MCIOJIb30BaTh MPU3HAKU AeIUMOcTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWU BBIYUCICHUU M
PELICHUHU HECIOXKHBIX 3a/1a4;

-BBITIOJHATH OKPYTJICHUE PAIIMOHAIIBHBIX YHUCET B COOTBETCTBHH C MPABHIIAMU;

-OOCHMBATH 3HAYCHHUE KBA/IPAaTHOT'O KOPHA M3 IMOJTOKUTCIIBHOT'O LEJIOro Yucia,



-pacrio3HaBaTh PALMOHAIBHBIE U UPPALMOHAIbHBIEC YUCIIA;
-CpaBHHMBATh YHCIIA.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

-OLIEHUBATh PE3yJIbTaThl BEIUUCICHUN [IPU PEIICHUH MPAKTUUECKUX 3a/1a4;

-BBINOJIHATH CPABHEHHUE YUCEN B PEAJIbHBIX CUTYaLUsX;

-COCTaBJIATh YHUCIIOBBIE BBIPAKECHMS IIPU PEIICHMM INPAKTHYECKUX 3a1ad M 3a7ad U3 JIPYrux
y4€OHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OPa30BaHUS

-BrinonHaTh HecnokHble MpeoOpa3oBaHUs Ul BBIYUCICHUS 3HAUEHUN YMCIIOBBIX BBIPAXKEHUM,
COZEpXKAIIMX CTEINEHU C HAaTypaJbHBIM II0KA3aTEIEM, CTEHNEHH C LENbIM OTPULIATEIIBHBIM
[IOKa3aTelIeM;

-BBIMIOJIHATH HECIIOXKHBIE MTPE00pa30BaHUs IENbIX BBIPAKEHUI: PACKPBIBATH CKOOKH, PUBOIHUTD
MOI00HBIE cllaraeMele;

-ACTIIONIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUsS (KBaJgpaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPaTOB) JUIsl YIIPOILICHUS BEIYMCIICHUN 3HAUYCHUN BBIPAKCHHUIA;

-BBIMIOJIHATh HECJIOKHBIE MpeoOpa3oBaHUs APOOHO-TMHEHHBIX BBIPAKEHUNW U BBIPAKEHUN C
KBaJPAaTHBIMU KOPHSIMH.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:

-IIOHMMAaTh CMBICII 3aIIMCH YUCJa B CTAHAAPTHOM BU/JIE;

-ONepUpoBaTh Ha HA30BOM YPOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCh YHUCTIAY.

YpaBHeHus! M HEpABEHCTBA

OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSMHU:

-paBEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHHE, KOPEHb YpPAaBHEHMS, DEIICHHE YpPaBHEHMS,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA,

-IPOBEPSATH CIIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

-pelmaTh JIMHENHbBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSALIMECS K JINHEWHBIM;
-pemaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPABHEHUH, HEPABEHCTB;

-TIPOBEPATH, ABISAETCS JIU JAHHOE YUCIIO PEUICHHEM YpaBHEHUs (HEPABEHCTBA);

-peniath KBaJipaTHbIE ypaBHEHUS 10 (hopMmyie KOpHEH KBaApaTHOTO YpaBHEHHUS,

-1300pakaTh PELICHUS] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX MPeIMETOB:

COCTaBJISITh M pelaTh JIMHEWHbIE YpPaBHEHHUs IPU PELICHUU 3a7ad, BO3HUKAIOIIMX B JAPYTUX
yueOHBIX TpeaMETaX.

DOyHKIUHA

-Haxoaute 3HaueHne QyHKIMH 1O 3aJaHHOMY 3HAYEHHUIO apTyMEHTa,



-HaXOJUTh 3HaYEHUE apI'yMEHTa 110 33/IaHHOMY 3HaUCHHIO (DYHKIMH B HECIIOKHBIX CUTYAIUX;
OIPEAEIIATh MOJIOXKEHWE TOUKU 10 €€ KOOpJAMHATaM, KOOPJIMNHAThl TOUKH I10 €€ MOJOKEHUIO Ha
KOOPAMHATHOW IUIOCKOCTH;

-no rpauKy HaxXOAUTh O0JIACTh OINpPENAETICHUs, MHOXKECTBO 3HAUY€HUM, Hynmu (QyHKLHUH,
IPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKM BO3pacTaHWs U YObIBaHMsA, HauOojbllee Hu
HaMMEHbIIIee 3HAaYeHUs (PYHKINH;

-CTPOUTH rpaduK JIUHEHHON QYHKIUY,

-[IPOBEPSITh, SBISETCA JM JaHHbIM rpaduk rpadukoM 3agaHHOM (QyHKIMM (JIMHEHHOH,
KBaJPaTUYHOM, 0OpaTHOMN MPONOPLUOHAIBHOCTN);

-ONpeACIATh NPUOIMKEHHbBIE 3HAYCHN KOOPANHAT TOYKHU TepecedeHns rpaduKoB QyHKIIHIA;
-OllepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSAMH: TIIOCIEAOBATENLHOCT, apudMeTHuecKas
nporpeccusi, reOMeTpu4ecKas nporpeccus;

-pemaTh 3a7jauyd Ha MPOrPECcCUH, B KOTOPBIX OTBET MOXKET OBITh MOJY4YEH HENOCPEACTBEHHBIM
oJicdeToM 0e3 mpuMeHeHUs PopMYyII.

B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

-UCIIOJIb30BaTh IpaUKM peabHbIX MPOLIECCOB U 3aBUCUMOCTEH Ui ONPEAEICHUs UX CBOWCTB
(HauOonblIME M HAUMEHbLIME 3HAuYeHUs, MPOMEXYTKH BO3pacTaHusi U YObIBaHUs, OOJACTH
MOJIO’KUTEIBHBIX U OTPULATENIbHBIX 3HAYEHUH U T.11.);

-ACIIONIb30BaTh CBOWCTBA JIMHEHHON (yHKIMM M ee rpaduk mpu pemeHuH 3aaad U3 JIPYTux
y4eOHBIX IIPEAMETOB.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

-lImeTp mnpencTaBlieHHE O CTATUCTHMUECKHUX XapaKTEPUCTHKAX, BEPOSATHOCTU CIy4yalHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

-pemaTh OpocTelIne KOMOMHATOpHBIE 3aJauyd METOAOM IMpPSIMOTO M OpPraHW30BAaHHOTO
nepedopa;

-NIpeACTaBIATh JAHHbBIE B BUIE TAaOJIUL, IUarpaMM, TpaduKoB;

-4yuTaTh MH(POPMAIIHIO, IPEICTABICHHYIO B BUJIE TAaOIHUIIbl, AMArPAMMBI, rpaduka;

-ONpeAEIATh OCHOBHBIE CTATUCTUYECKHE XapaKTePUCTUKH YHCIOBBIX HAOOPOB;

-OIICHUBATh BEPOSITHOCTb COOBITHS B MPOCTEHUIINX CITy4asiX;

-MMETh MIPEJICTABICHHUE O POJIM 3aKOHA OOJIBIINUX YHCEN B MACCOBBIX SIBJICHUSIX.

B noBceiHeBHOM KU3HM M TIPU M3YYEHHHU APYTUX NPeIMETOB!

-OIICHUBATh KOJMYECTBO BO3MOXHBIX BApPMaHTOB METOJIOM Mepedopa;

-MMETh MPEJICTaBIEHUE O POJIH MPAKTHUECKH IOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHH;
-CpaBHUBATh OCHOBHBIE CTaTUCTHUYECKHE XapaKTEPUCTHKH, MOJIYYEHHbIE B MPOLECCE pEIICHUS

MIPUKIIAHON 3aa41, U3yUYEHUS PEAITBHOTO SIBJICHUS;



-OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUH U SBJICHUN B HECTOKHBIX CUTYaLUsX.

TexkcToBbIC 327241

-Pemarp HecnoKHBIE CIOKETHBIE 33/1a4H PA3HBIX THUIIOB Ha BCE apu(pMETUIECKHE ACHCTBUS;
-CTPOUTb MOJI€b YCIOBHs 3aJaud (B BUAE TaOJMIIbI, CXEMbl, PUCYHKA WJIH ypaBHEHHUs), B
KOTOPOH J1aHbl 3HAUEHUs JBYX M3 TPEX B3aMMOCBA3AHHBIX BEJIMYMH, C LEJIBIO IIOUCKA PEIICHUS
3a/1a4i;

-OCYIIECTBIIATH CIIOCO0 MOMCKA PEIICHUS 33/1a4H, B KOTOPOM pacCyKJICHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WU OT TPeOOBAHUS K YCIOBUIO;

-COCTaBJIATh IUIaH PELICHUs 3a1a4H;

-BBIJIEJIATD ATAlbl PELICHUS 3a1a4U;

-UHTEPIPETUPOBATh BBIUNCIUTENbHBIE pPE3YJbTAaThl B 3a/Jaye, MCCIEA0BAaTh IOJyUYEHHOE
pelLIeHHe 3aj1au;

-3HaTh Pa3IMune CKOPOCTeH 00BbEKTa B CTOSAYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKH;
-peliaTh 3a/1a4l Ha HaX0XK/IEHUE YaCTU YKcia U YKMClia 10 €ro 4acTu;

-pemaTh 3aa4d pa3HbIX TUMOB (Ha paboTy, HAa MOKYIKH, Ha JABIKEHHE), CBSI3BIBAIOLINX TPHU
BEJIMYMHBI, BBIIEISATh 3TU BETUYMHBI U OTHOLLICHUSI MEX]ly HUMH;

-HaXOJMUTh MPOLEHT OT YKCJIa, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE CHUKEHUE
WJIM [IPOLIEHTHOE MOBBIIIEHUE BETUYHUHBI;

-pelIaTh HEeCI0KHbIE JIOTHUECKUE 33Ja4l METOJIOM PaCCyKIACHHI.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIHX PEAMETOB:

BBIIBUTaTh TUIIOTE3bl O BO3MOJKHBIX INPEICIBHBIX 3HAYEHMSIX HMCKOMBIX B 3a7aue BEJINYUH
(enatb NPUKUIKY).

I'eomeTpuueckune purypsi

-OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMHU I'€OMETPUUYECKUX DUTYP;

-U3BJIEKaTh HH(POPMAIIMIO O TEOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeXax B IBHOM
BU/IE;

-IPUMEHATh 71 pEelIeHMs] 3a/ad reoMeTpuueckue (akThl, €CIM YCIOBUS HUX NPUMEHEHHUS
3aJaHbl B IBHOH (opme;

-peraTh 3a/1auy Ha HaX0XKJIEHHE T€OMETPHUECKUX BEIMYHMH 110 00pa3laM WK alropuT™Mam.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

MCIIOJIb30BaTh CBOMCTBA FT€OMETPUUECKUX (PUTYp AJIs PEIIEHUs TUIIOBBIX 3aja4, BO3ZHUKAIOIINX B
CUTYalUsIX MIOBCEJHEBHON KHU3HU, 331a4 IIPAKTUUECKOT0 COAECPKaHUS.

OTHowIeHNs

OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATUSMU: PaBEHCTBO (HUTYp, paBHbIE (UTYpPbI, pABEHCTBO

TPEYIrOJIbHUKOB, MapaJlUICJIbHOCTE MPSAMBIX, MNEPHNCHAUKYIIIPHOCTHL IMPAMBIX, YIJIBI MCXKIY



MPSIMBIMU, NEPIICHIUKYIISAP, HAKJIOHHAS, TPOEKIIMS.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEIMETOB:

UCIIOJIB30BaTh OTHOLIECHHUS JUIsl PELIECHU IPOCTEMINX 3a/1a4, BOSHUKAIOIIUX B PEaJIbHOM KU3HU.
HN3mepeHusi M BIYUCICHHUS

-BBINONHATE U3MEpPEHUE JJIMH, PACCTOSHHM, BEJIMYUH YIJIOB, C MOMOIIBI) MHCTPYMEHTOB JUIS
U3MEPEHUM JUIUH U YIJIOB;

-IPUMEHATH (POPMYJIBI MEpUMETpA, TUIOMAAN U 00beMa, IUIOIMAAN TOBEPXHOCTU OTAEIBHBIX
MHOT'OIPAHHUKOB IIPU BBIUKCIIEHUAX, KOT'/1a BCE JaHHBIE UMEIOTCS B YCIOBUU;

-npuMeHsATh TeopeMmy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHE COOTHOILIEHUS  JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJIOIAZAEN B MPOCTEUILINX CIydasiX.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPeIMETOB:

BBIYHCIIATh PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTyalUsX, IJIOMIAAU B MPOCTEHIIMX
CIIy4asiX, IPUMEHATH (POPMYIIbI B MPOCTEUIITNX CUTYalUAX B TIOBCETHEBHOM KU3HHU.
I'eomeTpruyeckue nocrpoeHus

N300pakaTh THUIIOBBIE IUIOCKHE (UTYpBI M (UTYpPHI B MPOCTPAHCTBE OT PYKH U C MOMOIIBIO
WHCTPYMEHTOB.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPEIMETOB:

BBITOJIHATH MPOCTEHIIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOIMMBIE B PEATbHOM JKU3HHU.
I'eomeTpnueckne npeodpazoBaHus

Ctpouts urypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIHHO OCH U TOUKH.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH IPYIHX NPEeIMETOB:

-pacro3HaBaTh JIBUKEHUE 0OBEKTOB B OKPYXKAIOIIEM MUPE;

-pacro3HaBaTh CHMMETPUYHbIE QUTYPBI B OKPYKAIOILIEM MHPE.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

-OnepupoBaTh Ha 0a30BOM YpOBHE IOHATHUSIMHM BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YMCJIO,KOOPANHATHI Ha INIOCKOCTH;

-ONpeseNsTh MPUOIMKEHHO KOOPJAMHATHI TOYKM IO €€ H300paKeHHI0 Ha KOOPAMHATHOU
IIJIOCKOCTH.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYIHX NPEeIMETOB:

WCIIOJIb30BAaTh BEKTOPBI I PEIICHHMS MPOCTEHINMX 3aJad Ha ONpPEIEIeHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBHKEHUS.

Hcropus MaTeMaTHKHU

-OnuchIBaTh OTAEIBHBIE BBIJAIOUINECS PE3YJIbTAThI, IOJIYYEHHBIE B XOJI€ Pa3BUTUS MaTEMAaTUKH
KAaK HayKH;

-3HAaTb MNPHUMEPBI MATCMATUYCCKHUX OTKpI)ITI/II\/'I H HMX aBTOPOB, B CBA3HU C OTEUYSCTBEHHON H



BCEMUPHOMN UCTOPHUEH;

-IIOHUMATh POJIb MaTEeMaTUKU B pa3BuTuu Poccum.

MeTtoabl MaTeMaTHKH

-BriOupare moaxoaauiuii U3y4eHHbIH METO JUIsl PEHICHUs] U3YYCHHBIX THUIIOB MaTeMaTUYECKUX
3az1ay;

-IIpuBoNUTE MpUMEpPB MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKArOLIEH NEHCTBUTEIBHOCTH
Y TIPOM3BEJICHUSIX UCKYCCTBA.

BbIyCKHUK NOJYYHUT BO3MOKHOCTH HAY4YUThCA B 7-9 Kiaccax Ijsi odecredeHUs
BO3MOSKHOCTH YCHEIIHOr0 TNPOJA0J/LKeHHsI 00pa3oBaHusi Ha 0a30BOM M YIJIyOJIEHHOM
YPOBHSX

DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

Onepuposams NOHAMUAMU.

-onpeoesienue, meopemd, AKCUOMA, MHONCECMBO, XAPAKMEPUCIUKU MHONCECMEd, dlleMeHm
MHOJICECMBA, — Nycmoe,  KOHeuHoe U  OeCKOHeYHOe  MHONCECMB0,  NOOMHOMCECMEBO,
NPUHAOTIEHCHOCDb, BKIIOYEHUE, PABEHCIBO MHONCECMS,

-U300padiCcamv MHOIHCECMBA U OMHOULEHUE MHONCECTNE ¢ NOMOWbIO Kpy2os Jiliepa;
-onpeodensams NPUHAONEHCHOCMb  JJIeMEHMA MHONCeCm8y, O00beOUHEHUI0 U NepeceyeHuro
MHODICecms;

-3a0a6amb MHONCECMBO C NOMOWBIO NEPEYUCTICHUSL DNEMEHMO8, CI0BECHO20 ONUCAHUSL,
-Onepupo6ams NOHAMUAMU:  BbICKA3bIBAHUE, UCMUHHOCMb U JIOXCHOCMb  BblCKA3bIBAHUS,
ompuyaHue BblCKA3bIBAHUU, ONepayuu HAao BbICKA3LIBAHUAMU: U, UIU, He, YCIOBHbIE
BbICKA3bIBAHUS (UMNIUKAYULL),

-CMpOoUmb 8bICKA3bI8AHUS, OMPUYAHUS BbICKAZbIBAHULL.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPEIMETOB:

-Cmpoums Yenouku yMo3akIoueHUll Ha OCHOBe UCHONb3068AHUS NPABUIL IOCUKU,

-UCNOIb308AMb MHONCECMBA, ONEPAYULU C MHONMCECMEAMU, UX epaghuyeckoe npeocmasnenue OJisl
ONUCAHUSA PEaNbHbIX NPOYECCO8 U ABNEeHU.

Yucaa

-Onepuposams NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCET, MHONCECME0 Yeblx 4Yucer,
MHOXMHCECMB0 PAYUOHANLHBIX YUCE], UPPAYUOHATILHOE YUCTO, K8AOPAMHBIU KOPEHb, MHOMCECTNEO
0elicmBUmMenbHblX — YUCel,  2eoMempuyecKds  UHmepnpemayus  HAMypalbHblX,  YeJblX,
PAYUOHATILHBIX, OEUCBUMENbHBIX YUCE,

-NOHUMAMb U 0OBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA;

-8bINOIHAMb GLIYUCTEHUS, 8 MOM YUCIIE C UCNOTb30GAHUEM NPUEMOE PAYUOHAILHBIX BbIYUCTIEHUL,

~6blNOJIHANb OKPY2leHUe PAYUOHANbHBIX YUCET C 3a0aHHOU MOYHOCMbIO,



-CPasHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHBLE YUCIA,
-npeocmasiams payuoHAaIbHOe YUCTIO 8 8Ude 0eCAMUYHOU OpoOU

-yNops0oUUBaAmMd YUCIA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpodU,

-naxooums HO/[ u HOK uucen u ucnonv3osams ux npu peuteruu 3a0ay.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYe€HHH IPYTUX MPEAMETOB:

-NPUMEHAMb NPABUNA NPUOTIUINCEHHBIX BbIYUCICHUL NPU PeueHUU NpaKkmudyeckux 3a0ad u
peutenuu 3a0ay Opy2ux yueOHvix npeomMemos;

-8bINOIHAMb CPABHEHUE De3VIbMAamos bIYUCIeHUll NPU peuleHul NPAKmuieckux 3a0ad, 8 mom
yucie nPUOIUINCEHHBIX GbIYUCTEHULL,

-COCMABNAMb U OYEHUBAMb YUCTIOBbLE BLIPANCEHUS NPU PeUeHUU NPAKMUYECKUX 3a0ad U 3a0ay
u3 Opyaux yueOHvlx npeomMemos;

-3anUCHIBAMb U OKPYIsMb YUCLO8blEe 3HAYEHUS PEeANbHbIX GCIUYUH C UCNOIb308AHUEM PA3HBIX
cucmem usmMepeHusl.

ToxknecTBeHHBbIE IPe0OPa30BAHUA

-Onepuposamv NOHAMUAMU CMENeHU ¢ HAMYPAIbHbIM NOKA3amenem, CMeneHu ¢ Yeabim
OMPUYAMeENbHbIM NHOKA3AMeNeM,

-6bINOIHAMb NPE0OPA306AHUL YENbIX BbIPAICEHUL: OeUCmEUst ¢ O0OHOUJIeHAMU (CLOdCeHUe,
8blUUMAaHUe, YMHONCEHUE), OUCMBUsL C MHO2OUIEHAMU (CNIOJCEHUe, BbIYUMAaHUe, YMHONCEHUE),
-8bINOIHAMYb PA3NONCEHUE MHOLOYLEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008. BblHeCeHue 3d
CKOOKY, 2PYNNUpOBKA, UCNONb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUSL,

-6b10€/1sIMb K8AOPAM CYMMbL U PAZHOCIU OOHOUICHO8,

-PACKAA0bI8AMb HA MHOMCUMENU KBAOPAMHBIL  MPEXUleH,

-8bINOIHAMb ~ NPeoOpA308aAHUSL  GLIPAJICEHUN,  COOEPI’CAWUX — CMeneHu ¢ Yeablmu
OMPUYAMENTLHBIMU  NOKA3AMENAMU, NePexooums Om 3anucu 6 6ude CMeneHu ¢ Yenbim
OMPUYAMENbHBIM NHOKA3amenem K 3anucu 6 suoe opoou,

-8bINOIHAMb  NPeobpPa306anus  OPOOHO-PAYUOHANILHBIX  BbLIPANCEHUL: COKpaujeHue Oopooell,
npusederue aneedpauyeckux opooel Kk ooujemy sSHaMeHamento, CLoXCeHUue, YMHON CeHUe, OelleHUe
aneebpauveckux Opobeil, 6038edeHUe aneedpauyeckou Opodu 6 HAMYPATLHYIO U UYeyio
OMPUYAMETLHYIO CIENEeHb,

-8bINOIHAMb NPEe0OPA308AHUSL BBIPANCEHUL, COOEPHCAUUX KEBAOPAMHbLE KOPHU,

-6bl0eNIAMb  K8AOpAm CyMMbl UMW PA3HOCMU OBVUIEHA 8 BbIPANCEHUSX, COOePAHCAUUX
K8aopammbvle KOpHU,

-8bINOIHAMb NPE0OPA30B8AHUSL BbIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceHeBHOM KU3HHM M TIPH U3YYEHUHU APYTUX NMPEIMETOB:

-8blNOJIHAMb npeo6pa306ayuﬂ u oeticmeus ¢ qucaamu, 3anuCAHHbIMU 6 cmaH()apmHOM 614()@,‘



-8bINOIHAMb  NPeoOpPA306aHUs  AN2eOpAUYeCcKUX GbIPAJICEHUN NPU peueHuy 3a0ay Opyeux
VueOHbIX NPeoMemos.

YpaBHeHUsI 1 HEPABEHCTBA

-Onepuposamv  NOHAMUAMU:  YPABHEHUE, HEPABEHCMB0O, KOPEHb  VPABHEHUs, peuleHue
HepaseHCcmed, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeieHus YpaeHeHus (HepaseHcmad,
cucmembl YpagHeHUll Ul HEPABEHCME),

-pewams  UHeliHble YPAGHEeHUs U YPAGHEHUs, C80OuUMble K JUHEUHbLIM C NOMOWbIO
MONCOeCMBEHHbIX NPeodPa3068aHULL,

-pewams Keaopammuvle YPABHEHUsI U YPAGHEHUs, CB00UMble K KBAOPAMHLIM C HOMOUbIO
MOAHCOECMEEHHbIX NPEoOPA30BAHULL,

-pewiams OpoOHO-TUHelHble YPAGHEHUsL,

-pewams npocmeniuiue UppayUoHaIbHble yPasHeHUs 6uoa Fx)= a’ \/f (%) = \/g () ;

n
-pewams ypasHeHus 8Uod X =a,
-pewams YpagHe st CROCOOOM PA3NONCEHUsL HA MHONCUMENU U 3AMEHbl NePeMEHHO,
-UCNOTIL308AMb MEMOO UHMEPBANO0E 01 PeuleHUsl YeavblX U OPOOHO-PAYUOHATIbHBIX HEPABECHCME,
-pewams JuHeliHble YPAGHeHUsl U HepaBeHCmed ¢ Napamempami,
-peuams HeCl0MHCHble K8AOPAMHble YPAGHEHUs ¢ NAPAMEMPOM,
-peuanms HeCl0NCHble CUCEMbL TUHEHbIX YPAGHEHUIL C Napamempamu,
-peuanms HeCl0NCHbIe YPAGHEHUSL 8 YELbIX YUCLAX.
B noBceHeBHOI1 ;KM3HU M NPU U3YYE€HUH IPYTHX NPEAMETOB:
-COCMABAMs U peulams JUHeliHble U K8AOpamHble YPaeHeHUs, YPAGHEHUSA, K HUM C800suuecs, -
cucmembl TUHENHbIX YPABHEeHUU, HepageHCme NPpU peulenul 3a0ay Opy2ux y4eOHblX npeomemos;
-8bINOIHSMb OYEHKY NPA6OONn0000Usi Pe3yibmamos, NOIYy4aemMvblx Npu peuleHuu JTUHEUHbIX U
K6AOPAMHBIX YPAGHEHUU U CUCTEM JUHEUHbIX YPAGHEHUll U HePAGeHCME NPU peuleHuu 3a0ay
Opyaux yueOHblX npeomMemos;
-8b1OUPAMb COOMBEMCMEYIOWUe VPABHEHUS, HEPABEHCMEA UIU UX cucmembvl Olisl COCMABIEHUs.
MAMeMamuyecKol Mooeau 3a0aHHOU PeailbHOU CUMYayu uiu NPUKIAOHOU 3a0ayll,
-yMemb UHMEPRPEMUpOo8ams NOJLYUeHHbLI NPU PEULEHUU YPAGHEHUsl, HEPABEHCMEA UU CUCTEMbL
pe3yibmam 6 KOHmMeKcne 3a0aHHOU PeanlbHOU CUMYayu Uil NPUKIAOHOLU 3a0ayu.
DOyHKIUHA
Onepupoeamv NOHAMUAMU:
- (QYHKYUOHANbHAA 3ABUCUMOCTIL, DYHKYUSA, epadux @yHKyuu, cnocobsl 3adanusi (yHKyuu,

apeymenm u sHavenue QynKyuu, ob1acmes onpeoeneHus U MHOMCeCmeo sHa4eHull GyHKyuu, Hyau

gbyHKL;uu, NPOMEeENCYmKU 3HAKOnocmosAaHcmed, MOHOMOHHOCMb gbyHKI/;MM,



YemHOCMb/HeUemHOCMb (DYHKYUU,

-cmpoums  epaghuxu AUHENHOU, KEAOPAMUYHOU QYHKYUL, 00pamHol NPONOPYUOHAILHOCHIU,

—a+—
pyuxyuu suoa: Y x+b y=~/x y=3¥x v=[.

-Ha npumepe KeaOpamuyHou QYHKYUU, UCNOAb308AMb Npeodpa3osanus epaguka @GyHKyuu
y=f{x) Ons nocmpoenus 2paguxos Gynxyuii ¥ = (kx+b)+c.

-COCMABNAMyb YPAGHEHUs. NPAMOU NO 3A0AHHbIM YCIOBUAM. NPOX0Oauell uepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOX0Oswel uYepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OaHHOU
nPAMOU;

-uccne008ams YHKYuio no ee epagpuxy;

-HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHU
K8aOpamu4Hou hynKyuu,

-onepuposams  NOHAMUAMU.  NOCAEO08AMENbHOCMY,  ApU@dMemuyecKas  npocpeccus,
2eomMempuieckas npoepeccusl;

-pewams 3a0ayu Ha apu@OMemudecKyio u 2eoMempuieckyio npocpeccuio.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

-ULTIOCMPUPOBAMb € NOMOWBIO 2PAPUKA  PeanrbHYI0  3A8UCUMOCMb ULU  NPOYecc NO  UX
XapakmepucmuKam,

-UCNOIB308aMb CBOUCMBA U 2paAdUK KEaopamuyHou QyHKYuU npu peulenuu 3a0ad u3 opyaux
VuebOHbIX npeoMemos.

TekcToBbIE 321241

-Pewams npocmuvle u cnodxcuvie 3a0ayu pasHblX MUnos, a maxdce 3a0auu NOBbIUEHHOU
mpyoHOCmu,

-UCNONIL306AMb  pA3HbIE KpamKue 3anuci Kak MOOelu MeKCMOo8 CILONCHbIX 3a0ay  Ols
ROCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

-paznudams Mooeilb MeKCma U MoOeilb peuleHuss 3a0ayu, KOHCMpPYyuposams K OOHOU MOOelu
PEUEHUsL HECTIONCHOU 3A0ayU pa3Hble MOOeaU MeKCma 3a0ayu;

-3HamMb U NPUMeHAMb 00a cnocoba NOUCKa peuileHus 3a0ay (om mpedosanus K YClosuio u om
YCa08us K mpebo8anuio);

-MOOENUPOBAMb PACCYHCOSHUS NPU NOUCKE PEUeHUs 3a0ad ¢ NOMOWbIO epagd-cxembl;
-8b10€IAIMb IMANbl peulenus 3a0ayu U COOePAHCaAHUE KAHCO020 IMand,

-yMemsb 8blOUPAMb ONMUMATIbHBINL Memo0 peuleHUs 3a0aqu U O0CO3HABAMb 6blOOp Memood,
paccmampusams paiuyHvle Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0ayU, ecid 603MONCHO,
-aHAU3UPOBAMb 3aMPYOHEHUS NPU PeUeHUU 3a0aY,

=6blNOJNIHANb pPA3TUYHbLE I’lp€06pa30861HM}1 I’lpeaﬂOOfC'eHHOZZ 3610&11“/[, KOHCmpyupoeanib HoOeble



3a0a4u u3 OAHHOMU, 8 MOM YUucie 0opamuule;

-UHMEPNPEeMUpPoO8amy  BbIYUCIUMENbHbIE pe3YIbmamysl 6 3adaue, UCCLe008amy HOLYUEHHOe
pewieHue 3a0a4u;

-AHAU3UPOBAMb  BCEBO3MOINICHBIE CUMYAYUU B3AUMHO20 DACNONOJNCEHUSL 08YX O00bEeKMOos8 U
UBMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8PeMs, PACCMOSHUE)
npU peweHuu 3a0ay Ha Osudicenue 08yxX 00beKmMos8 KaKk 6 0OHOM, MAK U 6 NPOMUBONOLONCHBIX
HanpasiIeHusx;

-UCCIe008aMb  8CEBO3MOJICHbIE CUMYAYUU NpU peuleHul 3a0ay Ha O8UdNCeHUe No peke,
paccmMampusams pasHvle CUCHEMbl OMcyema,

-pewams pasHooobpasHvle 3a0adu «HaA Yacmuy,

-pewams U 0OOCHOBbIBAMb C80€ peuleHue 3a0ay (8bloeisimb MAMeMamuieckyro OCHO8Y) Ha
HAXO0JICOEHUe YaCmuU YUCLA U YUCIA NO €20 YACMU HAd OCHO8E KOHKPEMHO20 CMbLCIA Opoou;
-0CO3HABAMb U OOBACHAMb UOCHMUYHOCTb 3A0AY PAZHLIX MUN0S, C8A3bIBAIOUUX MPU GETUUUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), BbLOEISIMb MU BETUYUHBL U OTMHOULEHUST MeHCOY HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUposams coOOCMEeHHble 3a0ay YKA3AHHbIX MUNO08;
-61a0emb OCHOBHbIMU MEeMOOAMU PEUEHUs. 3a0ad HA CMeCU, CNIAGbl, KOHYEHMPayuu,

-pewams 3a0ayu Ha NPOYEeHMbl, 8 MOM UYUCe, CIONCHbLE NPOYEHMbL C 0O0CHOBAHUEM, UCHOIb3YS
pasHvle cnocoowl;

-pewams jlo2uyecKkue 3a0aiu pazHbIMUu Cnocooamu, 8 mom ducie, ¢ 08yMs OJOKaMU U ¢ mpems.
O10KaAMU OAHHBIX C NOMOWBLIO MAOIUY,

-pewams 3a0a4u no0 KOMOUHAMOPUKE U Meopull 6eposimHOCmell HA OCHOGe UCNONb308AHUS
UBYYEHHBIX MemO0008 U 000CHOBbIBAMb peuleHue;

-peuams HeCl0HCHble 3a0ayu N0 MamMemMamuieckol Cmamucmuke;

-06811a0emb  OCHOGHbLIMU —~ MEeMOOAMU  PEWEeHUsT  CIOJHCEMHbIX  3a0ay.  apughmemuueckuil,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempudeckuil, epaguueckuil, NPUMEHsIMb UX 6 HOBbIX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HHU M TIPH U3YYEHUHU APYTUX MPEIMETOB:

-6bl0eIsIMb NPU PeuleHul 3a0ay Xapakmepucmuku paccmampuéaemol 6 3aoaue Cumyayuu,
OMIUYHBIE OM PEANbHbIX (Mme, Om KOMOpbIX abCmpacupos8anuch), KOHCMpyupo8ams HoOeble
cumyayuyu ¢ y4emom OMmux Xapakmepucmux, 6 YACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYeHmpayuuy, y4umvléams niomHOCMb 6eUiecmad;

-peulams U KOHCMPYUPOBAMb 3A0aYlU HA OCHO8E PACCMOMPEHUS DealbHblX CUumyayutl, 8
KOMOPbIX He MpeOyemcs MOYHbIL GbIYUUCTUMENbHBIU Pe3YIbman,

-pewams 3a0ayu Ha 08UNCeHUe NO peKe, PaAcCMampusds pasHvle CUCHeMbl Omcyemd.

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH



Onepuposamv nOHAMUAMU:

-cmonbuamole U Kpyeosvie Ouazpammsi, madiuyvl OAHHLIX, CpeoHee apupmemuueckoe,
Meouana,

-HaubonbUee U HauMeHbulee 3HAYeHUsl 8blIOOPKU, PA3MAX 8bIOOPKU, OUCNEPCUsl U CIMAHOAPMHOe
OMKIOHEHUe, CLYYAUHASL USMEHUUBOCTLb,

-u3seKams UHGOpMayuio, NPeoCcmasienHylo 6 mabauyax, Ha OUaApamMmax, cpaguxax;
-cOCMagAms mabauybl, CMpouUms OUASPAMMbL U 2pAPUKU HA OCHOBE OAHHBIX;

-onepuposame NOHAMUAMU: DAKMOPUAT YUCTA, NEPeCMAHOBKU U COYEMAHUs, MPey2OIbHUK
Tackans;

-NPUMEHAMb NPABULO NPOU3BEOCHUS NPU PeUeHUU KOMOUHAMOPHBIX 3404y,

-0nepuposamsv NOHAMUAMU. CLYYAUHBIU ONBIM, CAYYAUHBIU 8b100D, UCNbIMAHUE, dNeMEHMAPHOe
cyyaiinoe cobvimue (Ucxo0), Kiaccuieckoe onpeoeieHue 8eposimHOCMU CIy4auHo20 coObimus,
onepayuu Hao CIyHatHbIMU COOBIMUAMU,

-npeocmasisims UHGOPMAYUio ¢ NOMoOwbI0 Kpyeos Jiiiepa;,

-pewams  3a0ayu HA BbIYUCTIEHUE BEPOAMHOCMU C NOOCHeMOM KOIU4ecmed 6apudaHmos ¢
ROMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOI1 ;KU3HU M NPU U3YYE€HUH IPYTHX MPEAMETOB:

-U36/IeKamb, UHMEPNPemuposams U npeobpasosvleams UHGOpMAyuio, NpeocmasieHHylo 6
mabauyax, Ha OUASPAMMAax, epaQuKrax, Ompatcarowyio cGOUCMEA U XapaKmepucmuKku peaibHbix
npoyeccos u s18ieHull;

-onpeoensimsy  CMamucmuyeckue Xapakmepucmuku 6blOOpoK no mabauyam, Ouacpammam,
epaghuxam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCIU OM YelU peuleHUs 3a0ayu;

-OYeHUBAMb BEPOAMHOCMb PEANbHbIX COOBIMUL U ABTEHUII.

I'eomerpuyeckue Gpurypsl

-Onepuposamv NOHAMUAMU 2eOMEMPULECKUX Pueyp;

-U36lIeKams, UHMEPNPEMUpo8ams U Npeodpaz0evieams UHGOPMAYUIO O 2eOMempPUYECKUX
@ueypax, npedcmasieHHyI0 Ha Yepmextcax;

-NpUMEHsIMb 2eomempuieckue gaxmsl 05l peuleHust 3a0a4, 6 MoM yucie, npeonoiaeaouux
HeCKOIbKO WA208 PeUeHUsl;

-(hopmynuposame 8 npocmetuux Cy4asx ceoUCmea u NPUHaKu gueyp;

-00Ka3b186AMb 2eOMEMPULECKUE VINBEPHCOCHUSL,

enaoemv  cmaHoapmuou  Kiaccugukayueu — NIOCKUX  Queyp  (MpeyeoibHUKO8 U
YembIPexy20IbHUKOS).

B noBceHeBHOI ;KM3HU M NIPU U3YYEeHHH JPYTUX MPEAMETOB:

UCNONIL306AMb  CBOUCMBA 2€0MEemMpUYecKUx Gueyp Onsa peuleHus 3a0ad NPaKmuieckKo2o



xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.

OTHoIeHHNs

Onepupoeamv nOHAMUAMU:

-paseHcmeo gueyp, paeuvie Queypol, paseHcmeo MmMpeyeoibHUKOS, NapallelbHOCHb NPSMbIX,
NePREeHOUKYIAPHOCTIb NPSMBIX, Yelbl MENHCOY NPAMbIMU, NEPREHOUKYIAD, HAKIOHHAS, NPOEKYUs.,
nooobue ¢ghuzyp, nodobHuvle pueypsi, LOOOOHBIE MPEY2ONbHUKU,

-npumensams meopemy Daneca u meopemy o NPONOPYUOHALLHBIX OMPE3KAX NPU peuleHul 3a1ad;
-XapaKmepu308ams 3AUMHOE PACHOJIONCEHUE NPIMOU U OKPYICHOCMU, O8YX OKPYICHOCMEU.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX MPEAMETOB:

UCNONB308aMb OMHOWEHUSL OJISl PEUEeHUs 3a0at, BO3ZHUKAIOWUX 8 PealbHOU HCUZHU.

H3mepennst 1 BbIYHCIEHUS

-Onepuposams npedcmagieHusMU 0 ONUHe, NIoWaoU, 00veme KaK eIUdUHAMU.

-IIpumensamo meopemy I[lughacopa, ghopmynvl niowaou, obvema npu peuteHur MHO2OUALOBbIX
3a0au, 8 KOMOPLIX He 8Cce OaHHble NPeOCMABIeHbL ABHO, a MPebYIOM 8bIYUCTEHUL, ONEPUPOBAMD
bonee WUpoKUM KOIUYecmeom hopmyn ONUHbL, NIOWAOU, 00beMd, 8bIYUCTAMb XAPAKMEPUCTUKU
KoMOuHayuti gueyp (OKpyscHOCmel U MHO20Y20NbHUKOB) GbIUUCISMb PACCIOSHUS MENHCOY
Queypamu, npumeHsmes mpucoHomempuueckue Gopmyavl Olisl GbIUUCIEHUL 6 00ee CLONCHBIX
Cyuasnx, npoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABIEHHOCMU
-npoBOOUMb NPOCHIbLE BLIYUCIEHUS HA 0OLEMHBIX MeNax;

-ghopmynuposams 3a0auu Ha bIYUCTEHUE ONUH, NA0WAOell U 00bEMO8 U peuamy Ux.

B noBceaHeBHOI ;KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

-nPOBOOUMb GbIYUCTEHUS HA MECTHOCMIU,

-NpUMEHAMb (POPMYIbl NPU BLIYUCTEHUAX 8 CMENCHLIX YUEOHbIX npeoMemax, 6 OKpyicaioujell
0eticmeumenbHOCmu.

I'eomeTpruyeckue nocTpoeHus

-U3z00pasxcams ceomempuyeckue guaypvl no meKCmosoMy U CUMBOIbHOMY ONUCAHUIO,

CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECILONCHBIX CVUASIX,

-6bINOIHSAMb NOCMPOECHUSL MPEY2ONbHUKOS, NPUMEHAMb OMOeIbHble Memoobl HOCMPOEHUl
YUPKYIeM U TUHEUKOU U NPO8OOUMb NPOCMetuiue UCCIe008aHUSL YUCTA PEULeHUT,

-U300padicams  munosvie NIOCKUue @ueypvl U 0OveMHble meld C HOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHLIX UHCMPYMEHMNOB.

B noBceHeBHOI ;KM3HU M NPU U3YYE€HUH IPYTHX MPEAMETOB:

8bINOIHAMY NPOCMeluUue NOCMPOEHUsI HA MECIMHOCTU, HEOOXOOUMbLE 8 PEeaNlbHOU HCUSHU,
OYEHUBAMb PA3MEPLI PEAIbHbIX 00BEKMO08 OKPYHCAIOUe20 MUpdQ.

IIpeoOpa3oBanus



-Onepuposams noHsmuem OBUNCEHUs U NpeodPA308anHUs nooodus, 61a0emv npuemami
nOCMpoeHus. ueyp ¢ UCNOIb308AHUEM OBUNCEHUU U NPeodpas’0éaHuti noooous, NPUMeHIMb
NOJYYEeHHble 3HAHUA U ONbIM NOCMPOEHUU 8 CMENHCHbIX NPEeOMemax U 8 PeaibHblX CUMYayusnx
OKpyJIcalouje2o mupa,

-cmpoums ueypy, noO0OHYI0 OAHHOU, NOAL308AMbCS CEOUCMBAMU NOO0OUSA 0Nl 0OOCHOBAHUS
ceoticma uzyp;

-NPUMEHSIMb CBOLLCEA OBUIICEHULL 0151 NPOBEdeHUsl NPOCIeNUX 000CHO8AHUIL CBOICME huzyp.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX MPEAMETOB:

NPUMEHAMb CEOUCNBA OBUINCEHULL U NPUMEHSIMb NO000Ue 015t NOCMPOEHUL U 8bIYUCTEHUI.
BekTOpbl M KOOPAHHATHI HA TJIOCKOCTH

-Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6EKMOPO8, NPOU3BeOeHUue 8eKmopa Ha
YUCTO, Y2ON MedlCOy BeKMOpamu, CKASPHOE HPOU3BECOCHUE BEKMOPOs, KOOPOUHAmMbl HA
NIOCKOCMU, KOOPOUHAMbL 6eKMOPA,

-8bINONIHAMYL  OCliCMBUs HAO BEeKMOpaAMU (CIOJCEeHUe, BblYumanue, YMHONMCEHUe HA YUCIO),
BLIYUCTIAMY CKANAPHOE Npou3gedeHue, Oonpeoeisms 6 NPOCMEUWUX CryYasx Y2oa MexHcoy
BEKMOPAMU, BbINOJHAMb PA3LONCEHUE 6EKMOPA HA COCMABIAIOuUe, NPUMEHAMb NOJYYEeHHble
3HAHUL 6 (Pu3UKe, NOAL30BAMBC POPMYNOU BLIYUCTICHUS PACCMOSIHUSL MedCOy MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUSL (Yucyp 01 peuleHus 3a0ay,

-NPUMEHAMb BEKMOPbl U KOOPOUHAMbL Ol PeUleHUs 2eOMeMPUYECKUX 3a0ay HA BblYlUCIeHUe
ONIUH, Y2l08.

B noBceiHeBHOM KU3HM U TIPU U3YYEHHHU APYTUX NPEIMETOB!

UCNONB308AMb NOHAMUSL BEKIMOPO8 U KOOPOUHAM OJi peulenus 3a0ay no ¢husuke, ceozpagpuu u
opyeum y4eOHbIM npeoMema.

Hcropust MaTeMaTHKHU

-Xapaxmepuzosams 6K1A0 GbLOAIOWUXCS MAMEMAMUKOS 8 PA38umue MamemamuKk U UHbLX
HayyYHbIX 0Oaacmetl,

HOHUMAMb POJib MamemMamuky 6 pasgumuu Poccuu.

MeTtoabl MaTEMATHKH

Hcnonv3ys uzyuennvie Memoowl, npo8ooums 00KA3amenbCmeo, 6blNOIHINMb ONPOBEPHCEHUE,
-8b1OUPAMb U3YUEHHbLE MEMOObl U UX KOMOUHAYUU 0151 peuleHUs MamemMamuyeckux 3a0ay,
UCNONb308AMb MAMEMAMUYECKUe 3HAHUA O/ ONUCAHUS 3AKOHOMEPHOCMel 8 OKpyicaroujell
oeticmeumenbHOCmu U NPOU3Be0eHUsIX UCKYCCMBd,

-NpUMEHAMb  npocmeliiiue NpocpamMmHble Cpeocmea U  INeKMPOHHO-KOMMYHUKAYUOHHbIE

CUcmembsbl npu peuteHuu mamemamudecKux 3a0ay



Coaep:xkanue Kypca MaTeMaTHKH 5 Kjacca.

HarypanbHble unciaa u mkaabl. UteHue u 3anuch HaTypalnbHbIX yncen. OTpe3ok. M3mepenue
U TocTpoeHue oTpe3koB. KoopauHaTHBIA J1y4, €IMHHUYHBIA OTPE30K, KOOPAMHATHI TOYEK.
CpaBHeHUE YnCe.

Cii0’keHre M BBIYMTAHME HATYPAJIbHBIX YyKces. Cl0KeHne, CBOWCTBA ClIOKEeHUs. Beruntanue.
YucnoBbie 1 OyKBEHHbIE BhIpOKEHUS. Y paBHEHUE.

YMHOKeHHe U 1eIeHUe HATYPAJbHBIX YHceJ . YMHOXKEHHUE, CBOMCTBA yMHOXKEHUS. JlesieHue.
VYrpoiienue BeIpaxkeHuM, packpbiTue cko0ok. [lopsiok BeinonHenus aeicruil. CreneHp yucia.
aomanm um o0wbembl. I[lnomans, enuHuubl u3MepeHus riomanu. dopmyna momagn
npsMoyroibHuka. OO0beM, eauHULBl u3MepeHuss oObema. OO0beM  IPSIMOYTOJIBHOTO
napajuienaenumnena

OO0bikHOBeHHBIe podu. OxpyxHOCTb, Kpyr. Jomm, oObikHOBeHHBIE ApoOu. CpaBHeHHE,
CJIO)KEHHE M BhIUMTAaHHE OOBIKHOBEHHBIX JApo0Oe ¢ OAMHAKOBBIMU 3HaMeHaTesiMU. CMelIanHbIe
yycia. ClloKeHUe U BBIUYUTAHHE CMEILIAHHbBIX YHUCEN C OJMHAKOBBIMU 3HAMEHATEISIMU
JecsiTnuHble 1po0u. JlecaTuaHas 3anuch QpoOHBIX uncen. CpaBHEHUE, CII0KEHUE W BEIUNTAHHE
necaTunIHbIX ApoOeii. [Tpubnmxennsie 3HaueHusi. OKpyriieHUE YHCed.

YMHOKeHHE U 1eIeHHe AeCITUYHBIX Apodeil. YMHOXEHHNE U JAelIeHUue ASCATUYHBIX JpooOeil Ha
HATypaJIbHbIE YHWCIA. YMHOXKEHHE U JeNICHHE JeCATUYHONW ApoOM Ha ACCATUYHYIO JPOOH.
Cpennee apudmeTnueckoe.

HNHcTpyMeHTBI I BbIYMCICHUH W H3MepeHMil. Muxpokanbkyisarop. IIpouentsr. Yrom,
U3MEpPEHUE M IIOCTPOEHHE YIIoB. UepTeKHbI TpPEyroNbHUK, TpaHcnopTup. Kpyrosbie
JIMarpaMMal.

IToBTOpPEHME

TemaTH4yeckoe pacnpeacJacHue 4acoB

Ne Ha3Banne teMbl Konngectso
n/n 4acoB

2 HatypanbHble uncna u mKaibl 15

3 CrnosxeHue ¥ BHIYMTAHNE HATYPaAIbHBIX YHCET 21

4 YMHOXEHUE U ACIICHUE HATYPAIbHBIX YHACEI . 27

5 [Tnomaau u 06GbEMBI. 12

6 OOBIKHOBEHHBIE IPOOH 24

7 JlecsiTHUHBIC JPOOH. 13

8 YMHOXEHUE U IeJICHHE JECSITHYHBIX APOOCH. 26




9 HNHCTpyMEHTBI 11 BBIYUCICHUN U U3MEPEHUM. 17

10 [ToBTOpeHue 15

Coaep:xkanue Kypca MaTeMaTuKH 6 Kiacca.

Heaumoctsb unces. enurenu u kparasie. [Ipusnaku genumoctu Ha 2; 3; 5; 9; 10. IIpocTteie u
COocTaBHbIE uucia. PasnmokeHWe Ha MPOCThIe MHOXHUTENW. HauOonbmuii oOmMi JeNUTENb.
B3aunmuo npoctsie uncna. Hanmensiee odiiee kpaTHoOE.

CioxxeHne U BbIYMTAHHE JAP00eii ¢ pa3HbIMH 3HaMeHaTeassMU. OCHOBHOE CBOWCTBO JIPOOH.
Cokpamenue npobeii. [IpuBenenue apodeii k obmiemy 3HameHareno. CpaBHEHHE, CIOXKEHUE U
BBIYUTAHUE IPO0Eii ¢ pa3HbIMU 3HaMeHaTeIMU. CII0)KEHUE U BEBIYUTAHUE CMEIIAHHBIX YUCEI.
YMHo:KeHHe U J1eieHne 00bIKHOBEHHBIX Ipodeii. YMHOXeHue npodeit. Haxoxaenue npobu ot
yrcna. [IpuMeHeHue pacrpeneauTeNsHOr0 CBOWCTBA YMHOXEHHs. B3auMHO oOpaTHbIe 4HCIa.
Henenune npobeii. Haxoxxaenue uncia mo ero apodu. JIpoOHbIe BeIpaKCHUSI.

OtHomennss u mpomopumu OrtHomeHus. [lponmopunu, OCHOBHOE CBOWCTBO MPOIOPLHUH.
[lpsmass m oOpaTHas NPONOPIHOHAIBHBIE 3aBUCHMOCTH. MacmTal. [[nnHa OKpYXHOCTH H
miomaas kpyra. lap.

IHonoxurenbHble U oTpHLATENAbHbIe Yucaa. KoopauHatel Ha npsamoi. [IpoTuBomnosoxHbie
ymcia. Moayns uncia. CpaBHeHue uncen. V3MeHeHne BeJIIrH.

CrnoxeHue U BbIYUTAHUE MOJOKMTEJbHBIX U OTPHLATEIbHBIX Yucea. ClIoXKeHue 4Juces ¢
MOMOILIbI0 KOOPJAMHATHOM mnpsaAMon. CrokeHue oTpulaTelbHbIX uucen. CloXKeHue 4Yucesl ¢
pa3HbIMU 3HaKaMU. Beruutanue.

YMHoOXeHHe U [eJIeHHe MOJI0KUTEIbHbIX U OTPULATEJbHBIX YHce]l YMHOXeEHUe. [lenenue.
Panmonaneubie uncna. CBoiicTBa NEUCTBUH C palluOHATBHBIMH YU CIIAMH.

Pemienne ypaBHenmii. Packpbitue ckobok. Koadduuuent. Ilonobusie ciaraemsle. Pemenue
YpaBHEHUM.

Koopamnarel Ha miockoctu. Ilepnennukynspueie mnpsmsele. [lapamiensHble  npsiMBbIe.
Koopaunarnas miockocts. CtonduaTeie AuarpamMmsl. ['paduxu.

IloBTOpPEHME

TemaTH4yeckoe pacnpeaejacHue 14acoB

Ne Hazpanue TeMbl KoauuectBo
n/o 4acoB

1 [ToBTOpeHune 4

2 JlemuMoCTh YncCell. 21




3 CrnoxeHue ¥ BBIYUTaHUE APOOEH ¢ pa3HBIMH 3HAMEHATEIISIMH 22
4 YMHOKEHUE U JIeJICHHEe OOBIKHOBEHHBIX IPOOeEH. 32
5 OTHONICHHS ¥ TIPOIIOPIIUH. 19
6 [TonoxxurenbHbIE U OTPULIATEIbHBIC YHUCTIA. 13
7 CnoxxeHMe W BBIUMTAHHE TOJIOKHUTENBHBIX M OTpULATEIbHBIX | 11
qrces.

8 YMHOKEHUE U JIeJICHUE MOJIOKUTEIBHBIX U OTpULIATENIbHBIX yncen | 12
9 Pemenue ypaBHeHUI. 15
10 KoopauHaTs! Ha TIIOCKOCTH. 13
11 HTtoroBoe moBTOpEeHHE Kypca MaTeMaTUKH 8

ILnanupyemMble pe3yJbTaThl H3Y4eHUSI MATEMATHKH B 5-6 KJaccax

HarypanbHble yuciIa 4 Kaabl. Jl0OJDKEH YMETh:

- HUurarh ¥ 3anMChIBaTh MHOTO3HAYHBIEC YHCIIA, CPABHUBATH U YIIOPAI0YUBATh UX;

-CTpouth MNpsIMyI0, OTPE30K, JIy4; ONPEACNSITh JJIMHY OTPE3KOB, CPAaBHUBATh OTPE3KU MEXIY
co00ii;

-CTpouTh KOOPAMHATHBIN JTy4, HAXOAUTh KOOPJAUHATHI TOYEK U CTPOUTH TOUKHU 10 KOOPAUHATAM.
Cio’xkeHne U BbIYUTAHUE HATYPAJIbLHBIX YK ces. JloKeH yMETh:

-BBIITOTHATH CIIOKEHHE U BBIMUTAHUE MHOTO3HAYHBIX YHCEIT,

-popMynIHpOBaTh CBOWCTBA CIOKEHUS M BBIUWTAHUS, IOJB30BAThCS CBOMCTBAMM, 3aKOHAMU
CJIO’KECHU S,

-HaxoauTh 3HaU€HUS YUCIOBBIX U OYKBEHHBIX BHIPKCHHIA;

-Pemate mpocreimne ypaBHEHHS] Ha OCHOBE 3aBUCUMOCTEW MEXAYy KOMIIOHEHTaMU
apu(MeTHIECKUX AeHCTBUI.

-COCTaBJIATh YpPaBHEHHUsI IO YCIOBHUIO 3aJay, aHAIU3UPOBATH M OCMBICIMBATH TEKCT 3a/ayH,
nepedopMyIUpOBaTh YCIOBUE, U3BJIEKATh HEOOX0AMMYI0 HH(POPMAIINIO, MOJIETUPOBAThH YCIOBUE
C TMOMOIIBK CXEM, PHUCYHKOB, PEAJIbHBIX MPEIMETOB;  CTPOUTH JIOTHYECKYIO CHUCTEMY
PaCCyXIEHUM; KPUTUYECKU OLICHMBATh IIOJYYEHHBIH OTBET, OCYILECTBIATH CAMOKOHTPOJIb,
MPOBEPSIs OTBET HA COOTBETCTBUE YCIOBUIO.

YMHOKeHHe U JeJIeHre HATYPAJIbHBIX YHceI .

JlomkeH yMeTh:

-BBIITOMHATH YMHOKEHHUE U JEJIEHNE HATYPAJIbHbBIX YUCEN;

-ITonb30BaThCS CBOMCTBAMHU YMHOXKEHUS U JICJICHHUS;

-ITonp30BaThCs pacnpeaeaUTENbHBIM 3aKOHOM MPY YIPOIIECHUH BBIPAKEHUH;



-Co0r01aTh MOPSOK BHITIOJHEHUSI ICUCTBUI TP BBIYMCIICHUN 3HAYEHUN BBIPOKCHHM;
-Bo3BoauTh unciio B KBaapar u B KyO.

Inomaau u 00beMbl. J{0KEH YMETh:

-Bpruncnare miomaap npsMOyroibHUKA U KBaJpaTa, 00beM MPSMOYTOJIbLHOTO Mapaiesenurnena
1 KyOa 1o hopmyiam;

-Ilonb30BaTbCSl OCHOBHBIMU €IMHHUIIAMM HM3MEPEHHUs IUIOIAANM U 00beMa, NEPEBOAUTH OJHU
€MHMILIBI U3MEPEHHUS B IPYTHE.

-MCCIIeIOBaTh U OINMCHIBATh CBOMCTBA TE€OMETPUYECKHX (UTYp, HCIONb3Ys SKCIEPUMEHT,
HaOJIO/IeHUe, W3MEpeHHe W MoJelupoBaHue. MoaenupoBaTb TI'e€OMETPHUECKHE OOBEKTHI C
MOMOIIBIO0 OyMaru, MjIacTUINHA, POBOJIOKHU H JP.

OO0bIKHOBeHHBIE IP0o0HU. [[0JKEeH yMETh:

-CTpOoUTh OKPY>KHOCTb € ITOMOILBIO IUPKYJIS;

-MopenupoBats B rpaduueckoii, mpeamMeTHONH ¢opMe MOHSATHS M CBOWCTBA, CBSI3aHHBIE C
MOHATHEM OOBIKHOBEHHOH JpO0H;

-UuraTh 1 3aIMCHIBaTh OOBIKHOBEHHBIE APOOH;

-CpaBHHMBaTh OOBIKHOBEHHBIE JPOOH ¢ OIMHAKOBBIMH 3HAMEHATEISIMU;

-Ilonb30BaTh CBOMCTBOM JI€JIEHUSI CYMMBI Ha YHCIIO;

-Ilepexoauts OT omHON (OPMBI 3aMUCH K JIPYroil: MPEACTaBIATh CMEIIAHHOE YUCIO B BUIE
HEIpaBUIBLHON ApoOH U HA0OOPOT;

-BbInoNnHATE ClOKEHHE W BBIYMUTAHME OOBIKHOBEHHBIX Jpo0eil U CMENIaHHBIX 4YHCEelT C
O/IMHAKOBBIMHU 3HAMEHATEIISIMHU.

JlecATHYHBIE APOOH.

JlomKkeH yMeTh:

-UuTaTh U 3aNKUCHIBATh AECATUYHBIE IPOOH;

-[lepexomuTh OT 01HOM (HOPMBI 3alUCH K JIPYroil: MpencTaBisATh MpPaBUWIbHBIE APOOM B BHJIE
JECATUYHBIX Tpo0ei;

-CpaBHMBATh JIECATUUHBIE IPOOH MEXTY c000H, N300pakaTh UX Ha KOOPJHUHATHOM JIy4e;
-BBINONHATE Cl0XKEHNE U BEIYUTAHUE AECATUYHBIX IPOOei;

-OKpyrJIsATh Yucia.

YMHOKeHHe U JeJieHre JeCITUYHBIX Apobeii. [[0keH_yMeTh:

-BhInonHATE yMHOXKEHHE U JieJIEHNE AECATUYHBIX IpOo0eii;

-Boruncnare cpeanee apudMeTHuecKoe HECKOIbKUX YHCEI, CPEAHIOI0 CKOPOCTh IBUIKEHUSI.
HNHCTpYMEHTHI I BBIYUCIEHUN M U3MepeHn . [[0JKeH_yMEeTh:

-OOBACHATH, UTO TaKOE MPOIIEHT; MPEACTABIATH MPOIIEHTHI B IPO0sX, a APOOU B MPOLIEHTAX.

-OcymectBnsate mouck wuHpopmamuu (B CMU), comepkamieil JaHHBIC, BBIPAKCHHBIC B



IPOLIEHTaX, UHTEPIPETUPOBATh UX.

-BoinonHATh Bee apudmMeTnyeckre AeHCTBUS C TOMOILBI0O MUKPOKAIBKYIISATOPA;

-CTpouTh NpsIMbIE YTJIbl C IOMOIIbIO YEPTEKHOTO TPEYTOJIbHUKA,

-[Tosib30BaTHCS TPAHCIOPTUPOM JIJIS1 U3MEPEHUS U [IOCTPOEHUS YIJIOB;

-UuraTh 1 n300pakaTh KPyroBble JUarpaMMal.

Henumocmo uucen..

YMmers. @opmupoBaTh OINpPENEICHUS IEIUTENS U KPAaTHOIO, MPOCTOrO M COCTAaBHOIO YHCIA,
CBOWCTBA M NpPHU3HAKU JEIUMOCTU. Jl0Ka3blBaTh U OINpPOBEpraTh ¢ MOMOILBIO KOHTPIPUMEPOB
YIBEpXKIEHUsT O aAenuMocTH uucen. KiaccuduuupoBaTh HaTypasbHble 4Hciaa (YETHblE U
HE4ETHbIE, MO0 OCTaTKaM OT JeJUTeNs Ha 3 U T.1.). BepHO ucCnonp30BaTh B PEYU TEPMMHBI:
JeNUTeNb, KpaTHOE, HauOoNbIIMiA OOImMK AeTUTeNb, HAaMMEHbIIee oO0Ilee KpaTHOEe, MPOCTOe
YHUCIO0, COCTABHOE YHMCIIO, YETHOE YHUCIIO, HEYETHOE 4YHCIO, B3aWMHO IPOCThIE YHUCIA,
pas3yioKeHUE 4YMciIa Ha IPOCTble MHOXKHTENIM. PeliaTh TEKCTOBbIE 3aJad apu(PMETHUECKUMHU
crnocobamu. Beraucasats Qaxropuansl. HaxonuTe oObelMHEHHE U NEPECEUEHHE KOHKPETHBIX
MHOXecCTB. [ [puBOINTH pUMEPHI HECTOKHBIX KIIacCU(UKAIIUI U3 Pa3IMYHBIX 00IaCTeH KU3HH.
Cnooswcenue u gpluumanue 0podeii ¢ pazHvlMu 3HAMEHAMETAMU. .

Ymerb. DopMynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JApoOM, IpaBHjia CPaBHEHMS,
CIIO)KEHUSI W BBIYMTAHUS OOBIKHOBEHHBIX NpobOeil. [IpeoOpa3oBbiBaTh OOBIKHOBEHHBIE JIPOOH,
CpaBHUBATh U YIOPAJOYMBATH MX. BBHIMONHATE CI0KEHNE W BRIYMTAHHE OOBIKHOBEHHBIX Jpo0eit
U CMEIIAaHHBIX 4YMcen. Pemarb TeKCTOBble 3a7aud  apu(METHYECKUMM  CIIOCOOaMH.
AHaIM3MpOBaTh U OCMBICIMBATh TEKCT 3aJaud, nepedopMyIHpoBaTh YCIOBHE, H3BJIEKATh
HEOoOXO0IUMYI0 MH(OpMaIHIO, MOAEINPOBATh YCIOBUE C MTOMOLIBIO CXEM, PUCYHKOB, pealbHBIX
00BEKTOB; CTPOUTH JOTHMUECKYIO LIEMOYKY PacCYXACHHUM; KPUTUUECKH OLEHUBATh MOJyYEHHBIN
OTBET, OCYIIECTBIATH CAMOKOHPOJIb, IPOBEPSAS OTBET HA COOTBETCTBUE YCJIOBHIO. BBINOIHATH
NPUKHUIKY U OLIEHKY B XOJi€ BEIYUCIIEHUH. BhIMonHATE mepedop Bcex BO3MOXKHBIX BApUAHTOB IS
nepecyera OOBEKTOB WM KOMOWHAIUM, BBIACNIATH KOMOMHAIMHM, OTBEYAOIIME 3aJaHHBIM
YCIOBUSIM.

Ymnoorcenue u oenenue ooviknosennvix opooeii.

Ymers @opMyarpoBaTh MpaBUia YMHOXKEHUS U JeNICHUs] OOBIKHOBEHHBIX Jpo0eil. BhImonaHATh
YMHOXEHHE U JeJieHne OOBIKHOBEHHBIX ApoOel M cMmemaHHbIX uucen. Haxomuts apobb OT
YHClla U YUCIIO MO ero ApoOu. ['paMMaTHdecky BEpHO YUTATh 3alIUCH MPOU3BEACHUNA M YaCTHBIX
OOBIKHOBEHHBIX Ipobeil. PemaTh TekcToBBIE 331aun apudmeTndeckumu cnocodamu. [IpoBoanuTh
HECIIOKHBIE UCCIIEIOBaHMsI, CBA3aHHBIE CO CBOMCTBAMU JPOOHBIX YHMCEN, OIMHUPASCh HA YUCIOBBIE
HKCIIEPUMEHTHI (B TOM YHCIE C HCIOJB30BaHHWEM KaJbKyJIATOpa, KoMmIibioTtepa). [IpuBonuts

MIPUMEPHI aHAJIOTOB ATHUX TEOMETPUUECKHUX (PUTYpP B OKPYKAIOIIEM MHUPE.



Ommnowenua u nponopyuu.

YMers. BepHO ucnosnb3oBaTh B pPedYd TEPMUHBL: OTHOLIEHUE 4YKCEIN, OTHOLICHUE BEJIUYMH,
B3aMMHO OOpaTHBIE OTHOIICHUS, MPONOPIHS, OCHOBHOE CBOMCTBO BEPHOI MPOMOPIHH, MPSMO
IPONOPLHUOHAIBHBIE BEJIUYMHBI, OOPAaTHO HPONOPLUOHAIBHBIE BEIUYMHBI, MaclTad, JUIMHA
OKPY)KHOCTH, IUIOIIAAb Kpyra, map u cdepa, ux LEHTp, paguyc u nuamerp. Mcmnonb3oBaTh
MOHATHUS OTHOLLIEHUS U MPONOPLMH IIPU peleHuu 3a1ad. [IpuBoauTs npuMepsl UCIIOIb30BaHUS
OTHOILIEHHI B MpakTHKe. Vcronb30BaTh MOHATHE MAcIITad MPU PelICHUH NPAKTUYECKUX 3a]1ad.
BbruucnaTe [IMHY OKPY)KHOCTH M IUIOLIAJb Kpyra, MCIOJbB3Ys 3HAHHUA O IPUOJIMKEHHBIX
3HAa4YeHUsAX uucen. Pemarp 3agaum Ha NPOLEHTHI U JpOOU COCTaBJIEHUEM IPOIOPLUH (B TOM
quciie 3a7a4d U3 PeaIbHOM MPaKTUKHU, UCIOJIb3YsI IPU HEOOXOAUMOCTH KAJIbKYJISATOP).
Ilonoxcumensvuvie u ompuyamenvHbvle HUCa.

YMerh. BepHO uCIIonb30BaTh B peYd TEPMHUHBL: KOOpAUHATHAS MpsAMas, KOOpAUHATA TOYKHU HA
IPSIMOM, TIOJIOKUTEJIBHOE YHNCIIO, OTPULATEIBHOE YHUCIIO, MPOTHBOIIOJIOKHBIE YHCIA, LEI0E
4YUCIO, MOIYJIb 4yucina. lIpuBoauTs mHpUMEpPB HMCHOJB30BAaHUSA B OKPYKAIOLIEM MHpE
MOJIO’KUTEIBHBIX U OTPULATENIBHBIX 4YKCEN (TeMIlepaTypa, BBIUIPBIII-IIPOUTPHIII, BBILLIE-HUKE
ypoBHS Mops U T.I.) M300pakaTh TOYKaMM KOOPAMHATHOM MNPSAMON MOJOXKHUTEIbHBIC WU
OTPULATEIIBHBIE  PAallMOHAJIBHBIE YHcla. XapaKTepU30BaThb MHOMKECTBO ILEJIBIX  YMCEIL
CpaBHUBATh MOJIOXKUTEIbHBIE U OTPHULATENbHBIE YUCIa. ' paMMaTHUeCKU BEPHO YUTATh 3alIUCU
BBIPAKEHUM, COAECPKALUX TI0JI0KUTEIIBHBIEC U OTPULIATEIbHBIE YNCIIA.

Choscenue u éviyumanue nOJI0IHCUMENbHBIX U OMPUYAMETIbHBIX YUCE.

YMmers. DopmMynupoBaTh IpaBuia CIOKEHUSA U BBIYUTAHUSA IMOJIOKUTEIBHBIX U OTPULIATEIbHBIX
yycenl. BBINONHATE CIOXKEHWE W BBIUWTAHME IIOJIOKUTENBHBIX W OTPULATENBHBIX YHCE.
I'paMMaTHyecKu BEpPHO YMTATh 3alMCH CYMM M Pa3HOCTEH, COAEPKAIIUX IIOJOKUTEIbHBIE U
OTpHIIaTeNbHbIe Ynciaa. YUTaTh U 3alMChIBaTh OYKBEHHBIE BBIPAKEHHSI, COCTaBIATh OYKBEHHBIE
BBIPQ)KEHUS M0 YCIOBUAM 3a]ad. BeIYnCIATh YnCiIOBbIe 3HAUCHUs OYKBEHHOT'O BBIPAXKEHUS TPU
3a/laHHbIX 3HaueHUsIX OykB. COCTaBISITh YpaBHEHMs MO YCIOBUSAM 3ajad. Pemats mpocteifmue
YpaBHEHHS Ha OCHOBE 3aBUCHUMOCTEH MEXAY KOMIIOHEHTaMH apU(PMETUYECKUX JEHCTBHMA.
Haxonuts mMHY OTpe3ka Ha KOOPAMHATHOW IIPSIMOM, 3Hast KOOPAMHATHI KOHIIOB 3TOr0 OTPE3Ka.
Pemate TekcTOBBIE 33/1a4K apU(PMETHUECKUMU CIIOCOOAMHU.

Ymnoowenue u oenenue nonoxcumenvuvix u OMmpuyamebHbIX Huces

Ymers. @opMynHpoBaTh MpaBUjla YMHOXKEHHUS W JIEIEHUS MOJOKHUTEIBHBIX U OTPULATEIbHBIX
4yucell. DBBINONMHATE yYMHOXEHHE U JEICHHUE IOJOKUTEIBHBIX M OTPULATECIIBHBIX YHCEIL.
Bbruucnare ynciaoBoe 3HaueHHE APOOHOTO BBIpAXKEHUsS. I'paMMaTHUECKH BEpPHO YMTATh 3aIHCH
IIPOU3BEICHUA M YAaCTHBIX, COAEPKALNIUX IIOJIOXKUTENIbHBIE M OTPULATEIBHBIE YHUCIA.

XapaKTemeBaTL MHOXECTBO palMOHAJIBbHBIX YHCCIL. YutaTh W 3aIHCHIBATH 6yKBeHHLIe



BBIPQXEHUS 110 YCIOBUAM 3a/1a4. BoIYHMCHsATh YncIoBOE 3HaUeHHE OYKBEHHOT'O BBIPAXKEHUSI MPU
3aJJaHHBIX 3HaYeHUAX OyKB. @OPMUPOBATH U 3aMMCHIBATH C IOMOIIBbIO OYKB CBOMCTBA ACHCTBUIA
C palMOHAIBHBIMU YHUCIAMH, TPUMEHSATh UX IS NPEoOpa3OBaHMsS YHUCIOBBIX BBIPAKCHHIA.
CocraBiATh ypaBHEHHs IO YCIOBHMSAM 3aj1ad. PemarTe mpocrellive ypaBHEHUsST Ha OCHOBE
3aBHCUMOCTEHN MEX]y KOMIOHEHTaMU apu(pMEeTHUeCKUX AeicTBuil. PemaTh TeKCTOBbIE 3a7aun
apudmMeTHuecKuMH criocodamu. Pemarte ornyeckue 3agadu ¢ MOMOIIBIO TpadoB.

Pewenue ypasnenuii.

Ymetb. BepHO HcConb30BaTh B peun TEPMHUHBL: KOA(DPUIIMEHT, pacKpbITHE CKOOOK, MOA0OHBIE
cilaraemble, MPUBEACHHE MOJMOOHBIX CllaraéMbIX, KOPEHb YpaBHEHHs, JIMHEWHOE YpaBHEHHUE.
['paMMaTHYeCKH BEPHO YUTATh 3alMCU ypaBHEHUH. PackpbiBaTh CKOOKH, yIIPOIIATh BHIPAKEHUS,
BBIYUCIIATh KOA((UIIMEHT BhIpaKeHHs. PemmaTs ypaBHEHHsI YMHOKEHUEM WJIH JITICHHEM 00eHX
€ro 4acTtel Ha OJHO U TO K€ HE paBHOE HYJIO YMCIIO IIyTEM MEPEHOCa CIIaraéMoro U3 OJHOU
4acTH ypaBHEHUs B Jpyryro. Pemiate TEKCTOBbIE 3a/adyd C MOMOLIbIO ypaBHeHUH. Pemats
TEKCTOBbIE 3afaud apudmernuyeckuMu crocobamu. IIpuBOAWTH TNpHUMEpHl KOHEYHBIX H
0ECKOHEUHBIX MHOXKECTB. Permare tornyeckue 3aaqu ¢ IOMOIIBIO TpadoB.

Koopounamul na nnockocmu.

YmMerb. BepHo ucnonb30BaTh B pedd TEPMHUHBI: NEPHEHAMKYJISAPHBIE MPsMbIE, MapajliesibHbIE
npsMble, KOOpPJMHATHAS IUIOCKOCTh, OCh aOCIUCC, OCh OpAHMHAT, CTOJ0OYaras Iuarpamma,
rpadpuk. OOBSICHATH KaKHe TNpsSMbIE HA3BIBAIOT MEPIECHAWKYIAPHBIMH W Kakue —
napauelbHbIMU, (GopMyIupoBaTh UX cBOMCTBAa. CTPOUTH MEPHEHIUKY/ISPHBIE M NapajelibHble
IPSIMBIE C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB. CTPOUTH HA KOOPAMHATHOM MJIOCKOCTH TOYKHU
U (urypel Mo 3aJaHHBIM KOOpJAMHATaM: ONPEAENATh KOOPAWHATHl To4YeK. YurtaTh rpaduxu
MPOCTEUIINX 3aBUCUMOCTEH. Pemares TekcToBbIe 3amaun apu(METHUUYECKHUMH CIIOCOOaMH.
AHaM3UpoBaTh M OCMBICIATH TECT 3ajgaud, MepeopMyIupoBaTh YCIOBHE, H3BJIEKATh
HE00X0IMMYI0 MH(POPMAIINIO, MOJIETUPOBATh YCIOBHE C MOMOIIBIO CXEM, PUCYHKOB, pealbHBIX
IPEIMETOB; CTPOUTH JIOTUYECKYIO HEMOUYKY PAcCy ICHNUN; KPUTUUECKH OLIEHUBATh MOIY4E€HHBIN

OTBCT, OCYHICCTBIIATE CAMOKOHTPOJIb, ITIPOBEPAA OTBET HAa COOTBECTCTBHUC



Conep:kanue Kypca ajare0psbl B 7 KJiacca.

BoipaikeHus, TOXKI1eCTBa, ypaBHeHUs] YKCIOBbIE BHIPAKEHUS U BBIPAXKEHUS C TIEPEMEHHBIMU.
UucnoBoe 3HaueHHEe OyKBEHHOTO BBIpaKCHHS. PaBeHCTBO OYKBEHHBIX BBIpaKeHHU. TOXIECTBO,
JI0Ka3aTe’abCcTBO TOXAECTB. llpocreiimme mnpeoOpa3oBaHMsl BBIPAKEHUNH C IMEPEMEHHBIMHU.
VYpaBHenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenus. JIuHeitHoe ypaBHeHue. Pemenue 3amay ¢
UCIIOJIb30BaHUEM JINHEHHBIX YPaBHEHHIA.

CratucTuyecKkne XapaKkTepuCTHKH

Cpennee apupmeTnueckoe, pa3Max M Moja, HanOOJbIIee M HAMMEHbIIee 3HaueHUs. Meauana
KaK CTaTUCTHYECKasl XapaKTepUCTHKA.

DOyHKIUHA

[Monsitne ¢ynknuu. O6nacte onpenenenus ¢GyHKnuU. CrocoObl  3amaHus  (QYHKIUU.
Brrancnenue 3nauenunii pyakun no gopmyne. I'paduk Qynxmun. Oynknus y = kx + b u e
rpaduk. ['eomerpuueckuit cmbicn koddduimentoB. Oynkmus y = kx u ee rpaduk (mpsmas
MPOMOPLUOHATIEHOCTB ).

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM

Crenenp ¢ HaTypaJbHBIM IOKa3zaTesneM W e€ cBoiicTBa. OJHOWIEH M €ro CTaHAAPTHBIN BUIL
VMHOXeHHEe OJHO4IeHOB. Bo3BeneHne ogHouneHa B crenenb. ynkmmu Y = X2, y = x° u ux
rpadukH.

Mmuorouiensl Muorounen. CrerneHb MHorowieHa. CiokeHWe, BBIYUTAHHE W YMHOXKEHHUE
MHOTOYJIEHOB. Pa3nokeHne MHOro4jieHa Ha MHOXHTENIU: BBIHECEHUEM OOILIEro MHOXHTENS 3a
CKOOKHM, CIIOCOOOM TPYHITUPOBKH.

®opMyJIbl COKPAIIEHHOT0 YMHOKEHHUS

KBagpar cymmel m kBagpaT pasHocTH. PasHocTh kBaaparoB. CymMMma M pa3HOCTh KyOOB.
[IpeoOpazoBanme 1ETBIX BHIPAKECHHI.

Cucrembl TMHEHBIX YPABHCHHU I

JluneliHOoe ypaBHEHHE C JIByMs I€peMEHHBIMHU, ero rpaduueckas uHTepnperanus. Cucrema
YpaBHEHHIA, TOHATHE PEIICHUs CHCTEMBbl YpaBHEHUI C JBYMS IE€pPEeMEHHBIMH; pEIICHHE
JVMHEWHBIX ~ CUCTEM  TIOJCTAaHOBKOW W  anreOpawueckuM  cioxeHueM. [ 'padudeckas
MHTEpIpeTalys CUCTEMbl JIMHEHHBIX YPaBHEHUH C IByMs NepeMeHHbIMU. Perenue 3a1aq

IloBTOpPEHME

TemaTH4yeckoe pacnpeacJacHue 4acoB



Ne /i Ha3zBanue tembl KonuuectBo
9acoB

1 BripaskeHus1, TOXKIECTBA, ypaBHEHUS 18

2 CraTuCcTHYECKUE XapaKTePUCTUKHI 4

3 DOyHKIUH 11

4 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM 11

5 MHorouseHsl 17

6 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS 19

7 CucTemMbl TUHEHHBIX YpaBHEHUH 16

8 [ToBTOpEHME 6

Conepxanue Kypca ajare0pnl 8 kiacca.

BBoaHoe moBTOpeHHe
PanuonanbHbie Apodu

Panmonansnas npo6b. OCHOBHOE CBOMCTBO ApOoOH, COKpamieHue apoOeil. TokaecTBeHHbIS
o K .
peoOpa3oBaHus PAIIMOHAIBHBIX BEIpaKeHU. DyHKINSA y = — U € rpaduxk.
X

KBanpaTHbie kopHI

[lonsatne 00 wppamuoHANbHBIX uncinax. OOmue cBeneHUs O ACWCTBUTENBHBIX YHUCIAX.
KBanpatHslit kopeHb. [loHsATHE 0 HAX0XXICHUN TMPUOIMHKEHHOTO 3HAUEHUs KBA/IPATHOTO KOPHSI.
CpoiicTBa KkBajpaTHbIX KoOpHell. I[IpeoOpa3zoBaHMs BBIpaXEHHUH, COJEpXKALIMX KBaJpaTHbIE
kopHu. DyHKIHUA y = +/x , €€ cBOMCTBA M rpaduk.

KBanparnbie ypaBHeHHsA

KBanpatHoe ypaBHeHne. @opMyiia KOpHEN KBaJpaTHOIO ypaBHEHMs. PelieHne panuoHaIbHBIX
ypaBHeHUH. Pemienue 3anad, NpUBOJMIMIMX K KBaJApaTHBIM YpaBHEHUSIM U HPOCTEHIIUM
palMOHATILHBIM YPAaBHEHUSIM.

HepagencrBa

YucnoBble HEpaBeHCTBA M MX CBOMCTBa. llouneHHOE CllOKEHME M YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. [lorpemrHocTs W TOYHOCTh NpuUONMKEeHUs. JIMHeliHble HepaBeHCTBA C OJHOM
MEPEMEHHOMN U UX CUCTEMBI.

CreneHb ¢ HeJIbIM NOKa3aTeJeM. JJIeMeHThbl CTATUCTHKHU

CreneHs ¢ LeabIM ITOKa3aTeaeM U ee cBoiicTBa. CTaHnapTHBIN BUJ uKcia. HauanbHble cBEneHUA
00 OpraHu3alyy CTaTUCTHYECKUX UCCIIETOBAaHUM.

IloBTOpPEHME




TemaTnueckoe pacnpeacJaeHue 4acoB

No Tema KoanuectBo yacoB
1 [ToBTOpeHue 3

2 PanmonansHbIe 1pobu 21

3 KBagparusie kopHU 18

4 KBanpaTHble ypaBHEeHUs 20

5 Hepasenctpa 19

6 CrelleHs ¢ LEeIbIM IT0Ka3aTeeM. DJIEMEHTEI CTATUCTUKHU 11

7 HroroBoe moBTOpEeHUE 9

Conepsxkanue Kypca aaredpsl 9 kiiacca

KBaaparuunas gyHkumus

Oyukusa. O6macTe onpeneneHus U 00iacTh 3HaueHu GyHKIUU. CriocoOb! 3ananust (yHKITHH.
CoiictBa pynkiuii. KBagpaTHblil TpexwieH U ero KopHu. Pa3nokeHne KBapaTHOTO TpEeX4iIeHa
Ha MHOXUTenu. OyHkius y=ax?, e€ rpaduk u cBoictBa. ['paduxu pynkumii y=ax*+n u y=a(x-
m)?>. [Toctpoenue rpaduka kBaapatuyHoi pyHkuuu. Gynkuus y=x?. KopeHnb N-oii creneHu.
YpaBHeHUs] M HEPABEHCTBA € OJJHOM NepeMeHHOM

Ilenoe ypaBHeHUE U €ro KOpHU. [[poOHbIE paliiOHaIbHbIE YPABHEHUS.

Pemienne HepaBEHCTB BTOPOW CTENIEHHM C OJHOM NEPEMEHHOW. PemeHue HEepaBeHCTB METOJIOM
WHTEPBAJIOB.

YpaBHeHHUsI 1 HEPABEHCTBA C IBYMs IePEeMEHHbIMH

VYpaBHeHHe C ABYyMsI NEPEMEHHBIMH U ero rpaduk. I'paduueckuii crnoco® pelieHus cucreM
ypaBHEHUH. Pemenne cucreM ypaBHEHUN BTOPOW CTENEHH. Pelienue 3a1ad ¢ mOMOIIbIO CUCTEM
YpaBHEHU BTOPOU CTEIIECHH.

HepaseHncta ¢ aByMs nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C ABYMs IIEPEMEHHBIMHU.
Apupmernyeckass H reomerpuyeckasi nmporpeccum IlocnenoBatenbHocTu. OnpeneneHue
apudmernueckoil mporpeccun. @opmysa N-ro uieHa apupmeTnueckoil mporpeccuu. Popmyna
CYMMBI IIEPBBIX N YWIEHOB apu(PMETHUECKOH MPOrpeccuu.

Onpenenenue reomerpudeckord mnporpeccun. @PopMyna N-TO  WiIeHa TIe€OMETPUYECKON
nporpeccur. opmMyiia CyMMbI IEPBBIX N YJIEHOB F€OMETPUUECKON MPOTPECCHH.

JJIeMeHThI KOMOMHATOPUKHU M TEOPHHU BEPOSITHOCTEH

[Tpumepsr koMOMHaTOPHBIX 3a1a4. [lepecranoBku. Pasmerienus. Couetanus.

OTHOCHTEIbHAS YaCcTOTa CJ'Iy‘-IElfIHOl“O COOBITHSI. BepOHTHOCTL PaBHOBO3MOKHBIX COOBITHIA.



O0o0maroiee NOBTOPEeHUE U KOHTPOJIb

TemaTuuyeckoe pacnpeejieHue 4acoB

Tema KosaunvecTBo yacoB
KBagparnunas gyHkius 21

VYpaBHEHHUs U HEPABEHCTBA C OJHOW IIEPEMEHHOU 13

VYpaBHEHHs U HEPABEHCTBA C ABYMS [IEPEMEHHBIMU 17
Apudmerrdeckas 1 TeOMETpUIECKas MPOTPECCUU 14

DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEN 12

Oo6o0maroiiee MTOBTOPEHUE U KOHTPOJIb 25

Utoro 102

I[lnanupyemMble pe3y/bTaThl H3yYeHHs Kypca ajredopol B 7 - 9 kiaccax

PanunonajJbHBIE YHCIA

BbpInyCKHUK Hay4YuTCH:

-IIOHUMAaTb OCO6€HHOCTI/I IIGC)ITHHHOﬁ CHUCTEMBI CUHCIICHUA,

-BJIaJICTh NOHATHUAMM, CBA3aHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YHUCCII;

-BBIp@)KaTh YKCJIa B DKBUBAJICHTHBIX (hopMax, BbIOMpas Hauboee MOAXOAAIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTyalluu;

-CpPaBHUBAThH U YIIOPSAOYHMBATL PALlMOHAIbHEIE YUCIIA;

-BBIIIOJIHATE BBIYUCICHUSA C PAllUOHAJIBHBIMU YUCIIaMH, COUCTasd YCTHBIC N IMCbMCHHLBIC ITPUCMBI
BBIYMCIICHUM, NPUMEHEHHUE KaJIbKYJIATOPA; HUCIOJB30BaTh MOHATUS W YMEHUsS, CBS3aHHBIE C
MIPONIOPLIMOHATIBHOCTHIO BEJIMYMH, IIPOLIEHTAMU B XOJI€ PEIICHUS MATEMAaTUYECKUX 3a/1a4 U 3a1a4
N3 CMCXKHBIX IPECAMETOB, BBIIOJIHATE HECIIOKHBIC ITPAKTUICCKUC pACUYCThI.

BbInyCKHUK MOJYYHUT BO3MOKHOCTD:

-TI03HAKOMUTHCS C TTO3UITMOHHBIMU CUCTEMaMHU CUMCIICHUSI C OCHOBAHUSIMH, OTJIUYHBIMU OT 10);
-yriyOuTh U pa3BUTh MPEACTABICHUS O HATYpalbHBIX YHCIIaX U CBOMCTBAaX JEIMMOCTH;
-HAYUYUTHCS UCIIOJIB30BATh MPUCMBI, PAITUOHAJIM3UPYIOIIUC BEIYHUCIICHHAA, HpI/IO6p€CTI/I IMPUBBIYKY
KOHTPOJIMPOBATh BHIYMCIIECHUS, BBIOUPAs MOAXOAALINI ISl CUTyalllH CII0Co0.
JelicTBUTEIBLHBIE YU CJIA

BbInyCKHUK HAy4YUTCH:

-UCII0JIb30BAaTh HAYaJIbHBIC MMPCACTABICHNA O MHOXKECTBC HGfICTBI/ITGHBHBIX YHUCCII,

-BJIAJICTh IOHATHUEM KBAJIPATHOT'O KOPHs, IPUMECHATH €0 B BBIYMCIICHUAX.

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTD:




-pa3BUTh MPEACTABJICHUE O YHUCIE U YUCIOBBIX CUCTEMAax OT HATypPaJbHBIX IO JECHCTBUTEIBHBIX
YUCEJl; O POJIY BBIYMCICHHUIN B YEIOBEYECKOU MPAKTUKE;

-pa3BUTh U YIIyOUTh 3HAHUS O JACCATUYHON 3alUCH AEHCTBUTENBHBIX YHCEN (MIEPHOANYECKIE U
HEIePUOIUUECKHE TpoOH).

N3mepenusi, npudInKeHusi, OUEeHKU

BbinyckHUK HayuMTCS:

-UCIIONIb30BaTh B XOJAE pEIICHUs 3a7ad d3JEeMEHTapHblE IPEACTABIEHUS, CBS3aHHBIE C
NpUOIMKEHHBIMY 3HAUEHUSIMU BETHYUH.

BbInyCKHUK MOJTYYMT BO3MOKHOCTD:

-TIOHATh, YTO YHUCIIOBBIC JaHHBIC, KOTOpBIC HCIIONB3YIOTCS ISl XapaKTEPUCTUKU OOBEKTOB
OKpPYXKAIOIIET0 MHpa, SBISIOTCS MPEUMYLIECTBEHHO NPUOIMKEHHBIMH, 4YTO IO 3alllCh
NpUOIMKEHHBIX 3HAYCHUN, COAepKAIIUXCS B UH()OPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYIUTH O
MOTPEIIHOCTU MPUOIKEHNUS;

-TIOHATh, YTO TIOTPEIIHOCTh pEe3yJbTaTa BBIYHMCICHWH JODKHA OBITh COM3MEpPHMa C
HOTPEIIHOCTbIO UCXO/IHBIX JaHHbIX.

Anredpanyeckne BbIPaKeHUS

BbpInyCKHUK Hay4YuTCH:

-OIIEpPUPOBATh MOHATHIMH «TOXJAECTBO», «TOXKJECTBEHHOE IMPEe0Opa3oBaHUE», pellaTh 3a/1ayH,
cofepxkaiie OyKBeHHbIE JaHHbIE, Pa00TaTh ¢ (OPMYITaMU;

-BBIMIOJIHATh MIPE0OpPa30BaHUsl BBIPAXKCHHM, COIEPKAIINX CTEMEHH C IEJIbIMH MOKa3aTelsiMu U
KBaJIpaTHbIE KOPHU;

-BBINIOJIHATh TOXJECTBEHHBIE MPEOOPA30BaHUS PALlMOHATIBHBIX BBIPAXXEHUI Ha OCHOBE IMPaBUII
JeHCTBUI HaJl MHOTOWIEHAMHU U aJlreOpandyeckuMHU Ipo0siMu;

-BBIIIOJIHATD PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH!

-BBINIOJIHATH MHOTOLIIArOBbIE MPe0Opa30BaHuUs PallMOHAIbHBIX BBIPAXKCHUHM, IPUMEHSS IUPOKHI
Habop croco0oB U NMPUEMOB;

- TIPUMEHSTh TOXJECTBEHHbIE MpPeoOpa3oBaHus Ul PELIeHUs 3a/lad U3 pa3iIMyHbIX Pa3JesioB
Kypca (Hanpumep, sl HaX0X/IeHUs] HanOOJIbIIer0/HauMEHbILEr0 3HAUYSHHSI BBIPAXKEHUA ).
YpaBHeHus

BeinyCKHUK Hay4uTCSH:

-pelaTh OCHOBHBIE BHJbl PAllMOHAIBHBIX YPaBHEHUH C OJHON NEPEMEHHOW, CHUCTEMBI JIBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

-[IOHUMaTh YpaBHEHUE KaK Ba)KHEUIIYI0 MaTEeMaTHUECKYI MOJEINb ISl OMUCAHMS U HU3Y4YCHUS

Pa3HOOOPa3HBIX peaTbHBIX CHUTYaIlWi, peniaTh TEKCTOBBIC 3a/laud alreOpandecKuM METOO0M;



OPUMEHATh Trpaduyeckue NpeJCTaBICHUs Uil HUCCIENI0BaHMs YpaBHEHMMH, HMCCIEIOBAHUA U
pELICHHs CUCTEM YPaBHEHUH C IBYMs IIEPEMEHHBIMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTD.

-OBJIaJIETh CIELUAIbHBIMA NPUEMAMU PEIICHUS YpaBHEHHH M CHUCTEM YpaBHEHUI; yBEpEHHO
IPUMEHSATH anmnapar ypaBHEHUH Ul pellieHus] pPa3HOOOpa3HbIX 3aJau U3 MaTEMAaTUKH, CMEKHBIX
NPEIMETOB, TPAKTHKH;

-IPUMEHATH TpaduuecKue MPeICTaBICHHUS IS UCCIICAOBAHUS ypaBHEHUH, CHCTEM YpaBHEHHIA,
cojiepKaiux OyKBeHHbIC KOA(DPHUITUEHTHI.

HepaBencrBa

BbINYCKHUK HAYYUTCS:

-IIOHUMAaTh W TPUMEHATH TEPMHUHOJIOTHIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM
HEpaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;

-pelaTh JIMHEHHbIE HEPaBeHCTBA C OJHOW MEpPEeMEHHOM M MX CUCTEMBI; pelllaTh KBajJpaTHbIE
HEpaBEHCTBA C ONMOPOH Ha rpadUuecKue MpeICTaBICHUS;

-IPUMEHSTH anmapar HePaBeHCTB IS PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3/IeNoB Kypca.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS

-pa3HOOOpa3HbIM IpHEMaM JIOKa3aTelbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATh armnapar
HEPaBEHCTB JUIS PEIICHUS pPa3HOOOpPA3HBIX MaTeMaTHYeCKMX 3aJad W 3a7ad M3 CMEKHBIX
NPEIMETOB, TPAKTHKH;

-IPUMEHATH rpaduyecKue MpeACTaBICHUs JUIsl UCCIIEI0BaHNsI HEPAaBEHCTB, CUCTEM HEPAaBEHCTB,
coJepxalmx OykBeHHbIe K03 pULInEeHTHI.

OcHoBHbIC NOHATHSA. YHCT0BbIE PYHKIUH

BbINyCKHUK HAYYUTCS:

-IOHUMAaTh M HUCIOJb30BaTh (YHKLIUOHAJBHBIC MOHATUS M S3BIK (TEPMHHBI, CUMBOJIUYECKUE
0003HaYeHHUS);

-CTPOUTHh TpaQUKH DIEMEHTAPHBIX (DYHKIIMIA; MCCIEI0BAaTh CBOMCTBAa YUCIOBBIX (YHKIWH Ha
OCHOBE W3y4YCHHs TIOBEICHUS WX TpaduKoB;- MOHUMATh (QYHKIHIO KaK BaXKHEUIIYIO
MaTeMaTHYeCKyl0 MOJENb JJIsi ONHCAaHWS TIPOLECCOB U SBJICHUN OKPYXKAIOIIEro MHUpa,
OPUMEHATh (YHKLIMOHATIBHBIN S3bIK U OMHMCAHUS W HCCIIEAOBAaHUS 3aBUCUMOCTEH MEXAy
(U3NIECKUMU BETMIMHAMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

-[IPOBOJIUTh HCCIIEIOBAHMsSI, CBA3aHHBIE C H3YYEHHEM CBOMCTB (YHKUHH, B TOM 4YHCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TIpa)MKOB HM3Y4EHHBIX (YHKIMHA CTpPOUTH Ooliee
CJIO’KHBIE TpapUKH (KYyCOYHO-3a/IaHHBIC, C «BBIKOJIOTHIMIY TOYKAMH H T. II.);

-MCIIONIb30BaTh (DYHKIIMOHAJIbHBIE TPEACTABIEHUS U CBOWCTBa (QYHKUMN A peleHus



MaTEMaTHYECKUX 3a7a4 U3 Pa3IMYHbIX PA3AEIOB Kypca.

YucinoBble NOCTEI0BATEIBLHOCTH

BbinyckHUK HayuMTCS:

-IOHMMaTh M HUCIOJb30BATh S3bIK  I1OCIEAOBATEIbHOCTEH (TEPMHMHBI, CHUMBOJIHYECKUE
0003HaYCHHUS ),

-IPUMEHATh (HOPMYJIBI, CBSA3aHHBIE C apU(PMETHUYECKON M TEOMETPUUYECKOW Iporpeccuer, u
anmapar, cOpMHUPOBAHHBIA MPH U3YYEHUH JAPYTHX Pa3/eioB Kypca, K PEHICHHUIO 3aj7ad, B TOM
YHCJIE C KOHTEKCTOM U3 PEAIbHOU JKU3HHU.

BbINyCKHUK IOJIYYHT BO3MOKHOCTD HAYYUThCH:

-pemaTh KOMOMHUPOBAHHBIC 33/1a4M C MPUMEHEHHEM (OpMyI N-TO YieHa M CyMMBI MEpBBIX N
YJICHOB apU(PMETUYECKOH M TEeOMETPUYECKOW IPOTPECcCHii, NMPUMEHSAS NpPU OSTOM armapar
YPaBHEHUI U HEPABEHCTB;

-[IOHUMAaTh apU(PMETHUECKYI0 M T€OMETPUYECKYIO0 IMPOrpecCHH Kak (YHKIHMU HaTypajlbHOIO
apryMeHTa; CBSI3bIBaTh apu(METUUECKYIO POTPECCUIO C JINHEHHBIM POCTOM, T€OMETPHUUECKYIO —
C DKCIIOHEHUUAJILHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BbIyCKHUK HAy4YWTCSl MCIOJIb30BaTh IPOCTEHIIME CTATUCTUYECKHE XapaKTEPUCTUKH IS
aHaJIM3a psja JaHHBIX B HECJIOKHBIX CUTYaLIUsX.

BbINYCKHUK MOJYYHT BO3MOKHOCTH IPHOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHU3aluu coopa
JAHHBIX TP TPOBEJCHUM OIpOca OOLIECTBEHHOTO MHEHMS, OCYLIECTBISATh WX aHAIU3,
IPEJCTaBIATh PE3YybTAThl ONPOCA B BHJIE TAOJIHUIIBI, AUArPAMMBbI.

Cayuaiinble cOOBITHS U BEPOATHOCTD

BbIyCKHUK HAY4YWTCSl HAXOJWUTh OTHOCUTENIBHYIO YacTOTY M BEPOSITHOCTh CIy4ailHOTO
COOBITHS.

BbINYCKHUK  MOJYYMT BO3MOXKHOCTH IPUOOpPECTH ONBIT TMPOBEACHUS  CIy4alHBIX
DKCIIEPUMEHTOB, B TOM 4YHCJIE, C IIOMOLIbI0 KOMIIBIOTEPHOTO MOJENUpOBaHus. MHTepnperannn
UX pe3yJbTaTOB.

KomOnnaropuka

BbINyCKHUK HAYYHMTCS peliaTb KOMOMHATOPHBIE 3a/1aul Ha HaXOXKICHUE YUClla 0OBEKTOB WIIH
KOMOWHAITNH.

BbInycKHUK MOJIYYUT BO3MOKHOCTb HAyYUTHCSI HEKOTOPBIM CHIEIUAIBHBIM IPUEMaM peleHus

KOM6I/IHaT0pHBIX 3aaad.

Conep:xkaHue Kypca reoMeTpun 7 Kjiacca

HagaabHble reOMETpUICCKHuEe CBCACHUS.



I'eomerpuueckue ¢urypsl u Tena. PaBeHcTBO B reomerpum. Touka, mpsiMas U TUIOCKOCTb.
Paccrostane. Otpesok, nyd. Jlomanas. VYron. Ilpsmoit yrom. OcTpsle M Tynble YIJIbL
BepruxkanbsHble 1 CMEKHBIE YIUIBL. bUcceKTpuca yriia U ee CBOMCTBa

TpeyrojibHuK

[IpsiMOyronbHBIE, OCTPOYTOJIBHBIE, M TYNOYIOJbHBIE TPEYrONbHUKU. BpicoTa, Mezauana,
OuccekTpuca, CpenHssi JIMHUS TpPEYroJbHUKA. PaBHOOeIpeHHbIE W  PaBHOCTOPOHHHUE
TPEYroJbHUKH; CBOMCTBA M NMPH3HAKH PaBHOOEIPEHHOrO TpeyrojbHMKA. [Ipu3Haku paBeHCTBa
TpeyroiabHuKoB. HepaBeHcTBO TpeyrosbHuka. CyMMa yrjoB TpeyrojbHHUKA. BHelIHue yribl
TPEYroJIbHUKA. 3aBUCUMOCTb MEXKIY BEJIMUYNHAMU CTOPOH U YIJIOB TPEYTOJIbHUKA.
ITapanuesbHbIe IPAMBIE.

[TapamienpHple M Inepecekarouiyecs: mnpsmele. llepnenaukynspHocTs npsMbIX. Teopembl o
NapaJUIEIbHOCTH U NEPIEHAUKYIIPHOCTH NpAMbIX. CBOWCTBO CEpEAMHHOIO NEPIEHIUKYIApa K
oTpe3Ky. lleprieHquKyisap 1 HaKJIIOHHAS! K IPSIMOM

CooTHolIEeHHE MeKIy CTOPOHAMH U YIVIAMH TPeYTroJbHHUKA.

HepasenctBo TpeyronpHuka. CymMma yrioB TpeyrojbHUKAa. BHEIIHHE YIiIbl TpPEyrojbHUKA.

3aBUCUMOCTh MCKAY BCIIMUNHAMU CTOPOH U YIJIOB TPCYIr'OJIbHUKA

TemaTndeckoe pacnpeaesacaue 4acoB

Tema Kon-Bo yacos
Beenenue. Mcropus pa3BuTus reoMmeTpun 1

HavanpHble reoMeTpruecKHe CBEACHUS 10
TpeyrosbHuKH 17
[TapannenpHble MpsIMBbIE 13
CooTHoO1IEHN MEX 1y CTOPOHAMU U YTJIaMU TPEYroJIbHUKA 20

HToroBoe nmoBTOpEeHNE Kypca reOMETpUM 7 Kiacca 7

Conep:xanue Kypca reomeTpuu 8 Kiacca

YemuvipexyzonvHuku

MHOTOyronbHUK, BBITYKIBII MHOTOYTOJIBHUK, YeTBIPEXYroJbHUK. llapammenorpamm, ero
cBoiicTBa M npusHaku. Tpamenus. [IpsmoyrombHHK, poMmO, KBaapar, ux cBoiictBa. OceBas u
LIEHTpajbHasi CAMMETPHH.

ITnowaos



[TonsTe momanu MHOroyrojbHuKa. Ilnomanu mnpsMoyronbHHKA, MapajielorpaMma,
TpeyrojapHUKa, Tpanenun. Teopema I[Iudaropa.

Iloooonbie mpeyzonvHuku

[Tono6usie TpeyronpHuku. [Ipu3Haku nogo0us TpeyroJibHUKOB.

[TpumeHneHue moaoous K J0Ka3aTeNbCTBY TEOPEM U pelieHuto 3afad. CHHYC, KOCUHYC U TaHT'€HC
OCTpOTO yrja MpsSMOYrOJbHOIO TPEYrOJIbHUKA.

Okpyscnocmep

B3aumnoe pacnonoxkenue npsaMoi u okpyxHocTu. KacatenbHas K OKpY>KHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BOHMCAHHBIE YIJbl. YeThlpe 3amedaresbHble TOYKH TPEYrOJIbHHKA.
BnucanHas u onucaHHas OKpY>KHOCTH.

Iloemopenue.

TemaTndeckoe pacnpeacjacHue 4acoB

No Tema KonuuecTBo yacos
1 YeTplpexyroJbHUKN 14

2 [Tnomans 13

3 [Tono6HbIE TPEYTONBHUKH 18

4 OKpyXHOCTB 16

5 [ToBTOpCHME. 7

Coaep:xaHue Kypca reoMeTpuu 9 Kiiacca

BekTopsl. MeToa koopauHaT

[Tonstue BexkTopa. PaBeHcTBO BekTOpoB. ClokeHHME M BBIYUTAHHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ncio. Pa3joxkeHue BeKTOpa IO JIBYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopauHartsl
BekTopa. IIpocreiimme 3amaun B KOOpAMHATAaX. YPaBHEHHUS OKPY)KHOCTH U IPSAMOM.
IIpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PEILEHUH 3a]1a4.

CooTHOIIEHUs MEKIY CTOPOHAMHM M YIJIaMH TpeyroJibHuka. CkajsipHoe Npou3BeJeHHe
BEKTOPOB.

CuHyc, KOCUHYC M TaHT€HC yriia. TeopeMbl CHHYCOB M KOCHMHYCOB. PellleHne TpeyrojbHUKOB.
CkansipHO€E MPOU3BENECHNE BEKTOPOB U €70 IPUMEHEHNE B TEOMETPUUECKUX 3aJadax.

JIIMHA OKPY/KHOCTH M IUIOIAAb Kpyra

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OTMCaHHAsI OKOJIO ITPABHJIBHOTO MHOTOYTOJIbHUKA

N BIIMCaHHas B HCECTO. HOCTpOCHI/IC MMPpaBUJIBHBIX MHOT'OYI'OJIbHUKOB. I[J'II/IHa OKPYKHOCTH.




[Tnomane kpyra. [IBmwkenus. Otobpaxenue miockocty Ha cebs. [lonstue nBmwxkenus. OceBas u
LeHTpabHas cumMeTpuu. [lapamnensusiii nepenoc. [losopor. HanoxeHus u 1BUKEHUS.

O0 akcnomax reomeTpuu

becena 06 akcuomax reoMeTpuu.

HavajbHble cBeleHHS U3 CTEPEOMETPHHU

[Ipenmer crepeomerpun. I'eomeTpuyeckue Tella U MOBEPXHOCTH. MHOTOTpaHHUKHU: IPU3MA,
napajieNnienunes, nupamMuaa, GopMyIsl JUIsl BBIYMCICHHUS WX 00beMoB. Tella M MOBEPXHOCTH
BpallleHUs: LWIMHIpP, KOHYC, cdepa, map, ¢GopMynbl A BBIYMCICHHMS MX IUIOIAAEH
HOBEPXHOCTEH U 00BEMOB.

IloBTOpPEHME

TemaTuuyeckoe pacnpeaejgeHue 4acoB

Tema KosnudecTBo 4acoB
[ToBTOpenue 8§ Kiacca 2
Bekropel. Metoa koopanHaT 18

CooTHOIICHUS MEXKAY CTOPOHAMHM HW yIUlaMHU TpPEYroOJIbHUKA. 11

CKaJ'ISIpHOG IMPOU3BCACHUC BCKTOPOB

JimHa OKPY)KHOCTH U TUIONIAIb KpyTa 10
JIBrokeHUs 8
006 akcroMax reoMeTpuu 1
HauanbHbIe CBEeJICHHS U3 CTEPEOMETPUH 8
[ToBTOpPEHME U KOHTPOJIb 10
Hroro 68

Ilnanupyembie pe3yJbTaThl H3y4YeHHUsI Kypca reomerpum B 7-9 kiaccax
Harasignasi reomeTpust

BbInyCKHUK HAYYHTCS:

1)pacniosHaBaTh Ha dYepTekax, PHUCYHKaX, MOJEISAX M B OKPYKAIOIIEM MHpPE IUIOCKHE W
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYpHI;

2)pacro3HaBaTh pa3BepTKH Ky0a, IPSMOYTOJLHOTO Mapalie/IeuIe/a, MPaBUIBHON TTHPaAMUJIH,
UIMH]IPA U KOHYCA;

3)onpenensTs MO JUHEHHBIM pa3MepaM pa3BepTKH (PUTYpHI JIMHEWHBIE pa3Mepbl caMoil pUrypsr
1 Hao0opoT;

4)BBIYHUCIIATH 00BEM MPSAMOYTOJIBLHOTO Mapaieenunea.




BbINYyCKHUK MOJYYUT BO3MOKHOCTD:

5) BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTYp, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX MapaljIeICIUIIE/I0B;

6)yriyOuTh U pa3BUTh MIPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax;
7)IpUMEHSTh NOHATUE Pa3BEPTKH IS BBINOJIHEHUSI IPAKTUYECKUX PAacUyETOB.

I'eomeTpnueckune purypsl

BbINYCKHUK HAYYUTCS:

1)nonp30BaThCs SI3BIKOM TI'E€OMETPUM Ul OINHUCAHUS INPEAMETOB OKPYXKAIOIIEro MHpa U HX
B3aMMHOTO PACIOJIOKEHHUS;

2)pacnio3HaBaTh M H300pakaTh Ha 4YEpTEXKaxX M PHCYHKAX TeOMETpudeckne (GUIrypbl U HX
KOH(HUTypaInu;

3)HaxoIuTh 3HAUYEHUS JJIMH JIMHEHHBIX 3JEMEHTOB (UIyp U UX OTHOUICHHUS, I'PAJAYyCHYIO Mepy
yraoB ot 0 o 180°, mpumMeHss onpeaeneHus, CBOICTBA U MPU3HAKU (QUTYP U UX DIEMEHTOB,
oTHOUICHHS (PUTYp (PAaBEHCTBO, MTOI00KE, CHMMETPUHU, TIOBOPOT, MApaJLICIbHBIN TIEPEHOC);
4)onepupoBaTb C HAYaJbHBIMM MOHSITUSMH TPUTOHOMETPUM U BBINOJHATH 3JIEMEHTApHbIC
orepauuu HaJ QYHKIUSAMH YTJIOB;

5)pemiath 3a7auu Ha JOKa3aTeNbCTBO, ONMUPAsCh HA M3yUYEHHBbIE CBOMCTBA (UIYp M OTHOIICHUI
MEXJly HUIMH U IPUMEHSISI U3YyYEHHbIE METO/bI JOKA3aTENbCTB;

6)pelaTh HECIIOXKHBIE 33J]a4ul Ha [TOCTPOCHUE, IPUMEHSSI OCHOBHBIE aJTOPUTMbI IIOCTPOEHUS C
HOMOILBIO IIUPKYJIS U IMHEUKH;

7)periats npocTeliye mIaHUMETPUYECKHE 3a]Jaul B IPOCTPAHCTBE.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

8)oBlaZeTh METOJAMU pEIIeHUs 3aJad Ha BBIYHUCICHUS M JI0KA3aTelbCTBAa: METOAOM OT
IPOTHBHOTO, METOZOM MOAO00Ms, METOAOM Iepedopa BapHaHTOB M METOJOM T€OMETPUUYECKHX
MECT TOYEK;

9)nproOpecTy ONBIT MPUMEHEHUS aIredpanyeckoro U TPUrOHOMETPUUECKOTO anmapaTa U uaeu
JBUKEHUS IPU PELICHUH FEOMETPUUECKUX 3aj1ay;

10)oBnageTh TPaJUIMOHHON CXeMO#l pelieHus 3ajad Ha MOCTPOSHHE C MOMOLIbI LIUPKYIS U
JMHENKHU: aHaJIu3, IOCTPOEHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHME;

11)HayunTbest pemiath 3aJaud Ha MOCTPOEHUE METOJO0M TE€OMETPUYECKOr0 MeCTa TOYeK M
METOIOM ITOJI00HS;

12)nproOpecTn  OMBIT HUCCIEAOBAaHHUS CBOMCTB IUIAHUMETPHUUECKUX (UTYp C TOMOUIBIO
KOMITBIOTEPHBIX ITPOrpamM;

13)nproOpecTy ONbIT BHIIOJHEHHS TPOEKTOB 10 TeMaM: «l'eomeTpuyeckue nmpeodpa3oBaHus Ha

wiockocTny, «Iloctpoenue oTpe3koB no hopmyier.



N3mepenue reoMmeTpu4ecKuX BeJIHYHH

BbInycKHUK HAyYMTCS:

l)ucnonp30BaTh CBOMCTBA M3MEPEHHUs JUIMH, IUIOIIAJAEH M YIJIOB NpPHU pEIICHHWH 3a]a4 Ha
HaXO0XJICHUE JUIMHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, UIMHBI yTH OKPYKHOCTH, TPaJyCHONH MEPHI
yria,

2)BBIYUCIIATH JJIUHBI JTHHEWHBIX 3JIEMEHTOB (UTYp W UX YIJIbL, UCHOJIB3YSd (POPMYINbI JITHHBI
OKPY>KHOCTH H JUIMHBI IYTU OKPYKHOCTH, (HOpMYJIbI TUIOIIAAEH GUryp;

3)BBIYMCIATH IUIOLIAJU TPEYroJIbHUKOB, NPSIMOYIOJIBHUKOB, [apajuleJorpaMMOB, Tpalelui,
KPYT'OB U CEKTOPOB;

4)BBIYMCIIATD JJIMHY OKPYXHOCTH, JJIMHY JYTH OKPY>KHOCTH;

5)pemats 3aauM Ha TOKA3aTEIbCTBO C UCHOIB30BaHUEM (HOPMYJ JJIMHBI OKPYKHOCTH M JJTUHBI
JIYTH OKPY>KHOCTH, GOopMyI TuIomaaen puryp;

6)pemiate MpaKTHUYECKHE 33a/a4yM, CBS3aHHbIE C HAXOXKAECHUEM TIE€OMETPUUYECKUX BEJIMYUH
(ucronb3ys PU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

7)BBIMMCIATH IUIOWIATU (QUIyp, COCTABICHHBIX M3 JBYX WM 0Oojee NpSIMOYIOJIbHUKOB,
[1apaJuIeJIOTPAMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

8)BBIUMCIISATH IUJIOLIAJAM MHOTOYIOJbHUKOB, MCIIONb3ys OTHOUIEHHMS] pPAaBHOBEJIUKOCTU M
PaBHOCOCTaBJIEHHOCTH;

9)npuoOpecTd ONBIT NMPUMEHEHHUs alIreOpandeckoro M TeOMETPUYECKOro ammapara U ujaed
JBUKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYUCIIEHHUE IIOMAAEH MHOTOYTOJIbHUKOB.

Koopaunarsi

BbinyckHUK HayuMTCs:

1)BBIUUCIATH JUIMHY OTpe3Ka M0 KOOPIHMHATaM €ro KOHIIOB; BBIYUCIATh KOOPAMHATY CEPEAMHBI
OTpe3Ka;

2)MCI0JIb30BaTh KOOPAUHATHBINA METOJ JIJIsl U3yUEHUS] CBOWCTB MPSIMBIX U OKPYKHOCTEH.
BbInycKHUK MOJYYUT BO3MOKHOCTD:

3)oBnaseTh KOOPJUHATHBIM METO/I0OM pEIIEHUs 3a/1a4 Ha BBIYMCICHUE U JOKa3aTeIbCTBO;
4)iproOpecTy ONBIT UCIIOIB30BaHUS KOMITBIOTEPHBIX MPOrpaMM Ui aHaIM3a YaCTHBIX CIIydaeB
B3aMMHOTI'0 PACTIONIOKEHHS OKPY>KHOCTEN U MPSIMBIX;

5)npuoOpecTy OMBIT BBHIOJHEHUS IPOEKTOB Ha TeMy «lIprMeHeHne KOOpAMHATHOTO METOia PU
pELIEHUN 3a]]a4 Ha BBIUUCIIEHUE U 10Ka3aTEIbCTBOY.

BekTops!

BeinycKHUK Hay4uTCH:

l)onepupoBath € BEKTOpaMH: HaXOAUTb CyMMY M Ppa3HOCTb BEKTOPOB, 3aJIaHHBIX



F€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN MTPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;
2)HaxXOoAUTh NJisi BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU: JJIMHY BEKTOpa, KOOPAMHATHI CYMMBbI U
pa3HOCTH ABYX M 0OJee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHS BEKTOpPA HA YMCIIO, MPUMEHSS
IIpU HEOOXOIMMOCTH COUETATENbHBIH, IepeMEeCTUTEIbHBIN U pACIPECIUTEIbHBIN 3aKOHBI,
3)BBIUKCIATh CKAJIAPHOE IPOU3BEACHHE BEKTOPOB, HAXOAMUTh Yrojl MEXIy BEKTOpaMmu,
yCTaHaBIUBATh MEPIECHIUKYISIPHOCTD MPSMBbIX.

BhInyCKHUK NOJYYHT BO3MOKHOCTD:

4)oBnaneTh BEKTOPHBIM METOJOM IS PEIlIeHUs 3a]]a4 Ha BRIUMCIICHUE U J0Ka3aTeNIbCTBO;
5)npuoOpecTy OMBIT BBHIMOJHEHUS MPOEKTOB Ha TeMy «lIprMeHeHne BEKTOPHOTO METoAa IMpHU

pPCIICHUHA 3a/1a4 Ha BBIYHUCIICHHUEC U JOKA3aTCIbCTBO.
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