MHWHUCTEPCTBO OBPA3BOBAHUSI, HAYKHA U
MOJIOAEKHOU IMOJIUTUKU KPACHOJIAPCKOI'O KPASI
I'OCYJAPCTBEHHOE KABEHHOE OBIIIEOBEPA3OBATEJIBHOE
YUYPEKIEHUE KPACHOJAPCKOI'O KPASI CIIEIITUAJIBHASA
(KOPPEKIIMOHHASI) IIKOJIA-UHTEPHAT Ne2 I'. APMABHUPA

PABOYASI ITPOT'PAMMA
CKOY | Buaa ( Bapuanr 2)

ITo MaTeMaTHKE

YpoBeHb 00pa3oBaHUS: ocHOBHOe ob1ee, 5-10 kiaccol
KonnuecTBO yacon 1020 gacoB

Yuuresb: [IIBaunu Harannsg BacuinneBHa

PaGouast mporpamma pazpaboTaHa Ha OCHOBE:

nporpammbl  H S, Bunenkuna, B.M. JKoxoBa mno mnpeamery «MaremaTukay,
yTBEpKJIeHHOW MuHucTepcTtBOM oOpa3zoBanus P®, cOopHHK «IIporpamma.
[InaHupoBanue y4eOHOTO MaTepuaia. Maremaruka. 5-6 KigacCel.» /aBT.- COCT.
B,",Xoxos/, 2- u3a.,- M.: Muemo3una, 2010r.

nmporpaMmbl 1o anredpe st 7 — 9 kjmaccoB 0011e00pa3oBaTEIbHBIX  YUPEIKICHUM.
Astoper  }O.H. MakapsrueB, H.I'.Munntok /CocraBurens T.A. BypmuctpoBa, Mocksa
«IIpocsemenue» 2008r./

nporpamMmbl 110 reomerpun JI.C. Atanacsina u B.®.byry3oBa coopuuk: «IIporpammer
o01mreoOpa3oBaTeNibHbIX yupexaeHui: ['eomerpust  7-9 kmacce»  /CocTaBHUTENb:
Bypmuctposa T.A.Mocksa «IIpocBemieruey», 2008, CocraBurens: bypmuctposa T.A./



IIporpamma no maremaruke
OcHoBHoOe 00111e€e 00pa3oBaHue
5-10 kaaccnl

INosicHuTEIbHAA 3aIIUCKA

Pa6ouas nporpamma CKOVY I Buaa no matemartuke B 5—10 kiaccax coctaBieHa
Ha OCHOBE CIEAYIOUIUX JOKYMEHTOB:
-IIporpamm 06111€00pa30BaTENBHBIX YUPEIKICHUM:

«IIporpamma. IlnanupoBanue yueOHOro Marepuana. Maremaruka. 5-6 Kiaccb»
/aBT.- coct. B.H. XXoxoB/ 2-¢ m3n., crep.- M.: MHemo3uHa, 2010 T.;

«IIporpammbl  001I€00pa30BaTENbHBIX YUpeXKACHUN: Anredpa 7-9 kiaccel»
Mocksa «IIpocsemenue», 2008; CocraBurens: bypmuctposa T.A.

«IIporpamMmbl oOIEO0pa30BaTENbHBIX yupexaceHuil: ['eometpus 7-9 kiacch»
Mocksa «IIpocsemenue», 2008, CoctaButens: bypmuctposa T.A.

- [TocTtanoBnenus [71aBHOroO rocymIapCTBEHHOTO CAHMTAPHOTO Bpadya Poccuiickoun
@®enepaunn ot 10.07.2015r. Ne26 «O6 yrBepxkaenun Can Ilun» 2.4.2.3286 — 15
«CaHUTapHO — AMUIEMHUOJIOTMYECKUE TPEOOBAHUS K YCIOBUSIM OpPraHU3aIMU O0y4YeHUs
Y BOCIIUTAHUS B OPTaHU3ALMIX, OCYIIECTBIISIONIMX 00pa30BaTEIbHYIO ACSITEILHOCTD 110
aJanTUPOBAHHBIM OCHOBHBIM 00pa30BaTEIbHBIM IporpaMMaM JJisg OOYYaOIIUXCS C
OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3J0POBBSD.

- VY4eOHBIX TUIAHOB CHEIHUAIBHBIX (KOPPEKIIMOHHBIX) 00pa3oBaTEIbHBIX
VUpeKIACHUN JUIsi OOydYaroIIMXCs, BOCIHTAHHUKOB C OTKJIOHEHUSMH B Pa3BUTHUH,

YTBEPXKJICHHBIX MpuKazoM MunucrepctBa oOpaszoBanus Poccuiickoit deneparuu ot
10.04.2002 roma Ne29/2065 — .

[Iporpamma BBINIOJIHAET JBE OCHOBHBIC (DYHKITUU:

Undopmannonso-meropquueckas QyHKIIUSA IIO3BOJISACT BCEM Y4aCTHUKaM
o0pa30BaTeNbHOr0 MpoLecca MNOIYYUTh NPEACTaBICHUE O LENSIX, COIEpKaHnuU, o0LIeH
CTpaTeruu OOYy4YeHHs, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBaMU JaHHOTO
y4eOHOT0 MpeAMeTa.

OpranuzauuonHo-Ianupyomas QyHKIUS — OpeaycMaTpUBacT  BbIAEJICHHE  ATAloB
oOyueHus, CTPYKTYpUpOBaHHE  y4eOHOTrO marepuaia, omnpeaciacHue ero
KOJIMYECTBEHHBIX M KAYCCTBCHHBIX XapaKTCPUCTHK Ha KaXXKJIOM M3 DTAloB, B TOM 4YHCJIC
JUI COZIeP>KAaTeIbHOTO HAIIOJHEHUS POMEKYTOYHON aTTeCTalluu 00yYaroXCs.

M3ydeHne MaTeMaTUKU HAIPABJICHO HA JOCTHKEHUE CIENYIOLINX LIEJICH:

. (opMupoOBaHUE NPEACTABICHUNA O MATEMAaTUKE KAK YHUBEPCAIBHOM SI3bIKE
HayKH, CpEICTBE MOJEIUPOBAHUS SBJICHUN U MPOLECCOB, OO0 UAESIX U METOAAX
MaTEMaTHUKU,

. pa3BUTHE JIOTMYECKOI'O MBIIUIEHUS, IMPOCTPAHCTBEHHOIO BOOOpaXKEHUs,
QITOPUTMHUYECKON KYJIBTYpPbl, KPUTUYHOCTH MBIIUIEHUSI HA YPOBHE, HEOOXOJUMOM IS



oOy4eHHs B BBICIICH MIKOJE I10 COOTBETCTBYIONICH CIEUATBLHOCTH, B Oymymiei
npodeccruoHanbHOM 1eSITeIbHOCTH;

. OBJIAJICHHE MAaTeMaTHYECKUMHU 3HAHUSMU W YMEHUSMU, HEOOXOIUMBIMU
B [IOBCETHEBHOM JKM3HU, JJI1 U3YUYEHHUS IIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCIUILINH,
UL TIOJIydeHUs ~ 0Opa30oBaHHMS B 00JacTSAX,  HE TpeOyIOIUX  yriyOJICHHOM
MaTeMaTU4YECKON MOATOTOBKY;

. BOCIIUTAHUE CPEACTBAMH MAaTEMATUKU KYJIbTYPbl JIMYHOCTU: OTHOIIEHUS
K MaTEMaTUKE KaK 4YacTh OOIIEYETOBEYECKONW KYJIbTYphl: 3HAKOMCTBO C HUCTOpUEH
pPa3BUTHSI MAaTEMaTUKH, HBOJIOLMEH MaTeMaTUYECKUX HUJEH, MOHUMaHUs 3HAYUMOCTU
MaTeMaTUKH J1Ji1 OOIIECTBEHHOTO IIporpecca.

OO0ueyvyeOHbIe yMEHUS, HABBIKU U CIIOCOOBI 1eATEIbHOCTH

[Ipu ocBoeHMM cOJAEpKaHUS MaTeMaTHYEeCKOro oOpa3oBaHHs O00ydarouuecs
OBJIAJICBAIOT  Pa3HOOOpPa3HBIMU criocobamu NEATEIIbHOCTH, pUOOPETAIOT
U COBEPILIECHCTBYIOT OIBIT:

. MIOCTPOCHUSI W UCCIEIOBAHUSI MATEMAaTUUECKUX MOJENICH JJIsi OMHCaHUS
Y pelieHus NMPUKIaAHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX JUCIUILINH;

. BBIIIOJTHEHUSI W CAMOCTOSITEILHOTO ~ COCTAaBJICHUSI ~ aJITOPUTMUYECKHUX
MPEANMCaHU U MHCTPYKIMI HAa MaTeMaTHYECKOM MaTepHuaje; BBINOJHEHUS PAacueTOB
MPaAKTUYECKOTO Xapakrepa; UCIIOIb30BaHUs MaTeMaTUYeCKUX dbopmyn
1 CaMOCTOSATEIIBHOTO COCTaBJICHUS (POPMyYJT Ha OCHOBE OOOOIIEHUS YaCTHBIX CIIy4yaeB
1 DKCIIEPUMEHTA;

. CaMOCTOSATENIbHON paboThl € UCTOYHHKAMU HHoOpManuu, 0000IIeHus
Y CUCTEMAaTHU3aIlNK MOJy4YeHHON MH(GOpMAIINK, UHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;

. IPOBENICHUS JOKA3aTeIbHBIX PACCYXKICHHM, JOTHYECKOTO OOOCHOBAaHMUS
BBIBOJIOB, pazTuYCHUS JTIOKA3aHHBIX U HEJIOKa3aHHBIX YTBEPKICHUI,
apryMEHTHUPOBAHHBIX U YMOIIMOHATIBHO YOSAUTEIbHBIX CYKICHHI;

. CaMOCTOSITENIbHON U KOJUIGKTUBHOW JIEATEITLHOCTH, BKJIIOYEHHS CBOUX

pe3yJbTAaTOB B pe3yJbTaThl PaOOTHI TPYMIbI, COOTHECEHUE CBOETO MHEHUS C MHEHHEM
JIPYTUX YYaCTHUKOB Y4EOHOTO KOJIJIEKTHBA U MHEHUEM aBTOPUTETHBIX UCTOYHUKOB.
PesynbTaTnl 00y4yeHus
PesynbTaThl 00yueHus mpeacTaBieHbl B TpeOOBaHMUSIX K YPOBHIO TMOJITOTOBKH
Y 33JIal0T CUCTEMY UTOTOBBIX PE3yJbTaTOB 00yUEHHUs, KOTOPBIX JIOJKHBI JOCTUTATh BCE
yJaluecs, OKaHYMBAKOIIME OCHOBHYIO IIKOJY, W JOCTHKEHUE KOTOPBIX SIBIISIETCA
00s13aTEIHHBIM YCIIOBUEM TIOJIOKUTEIHHOM aTTeCTallid y4YeHHWKa 3a KypC OCHOBHOM
IIKOJIBI. OTH TpeOOBaHMS CTPYKTYPUPOBAHBI 10 TPEM KOMIIOHCHTaM:
«3HAaTh/TIOHUMATB», «YMEThY», «HCIOJb30BATh MPUOOPETECHHBIE 3HAHUS U YMEHUS
B IPAKTUYECKON AEATEILHOCTA Y MOBCEAHEBHOW XU3HW». IIpn 3TOM T10CienHue nBe
KOMITOHEHTBI MPEACTABIICHBI OTACIBHO N0 KAKAOMY U3 Pa3eioB, COJCPKAHUS.
OO0umas xapakTepuCcTHKA y4e0HOI0 npeaMera

B xome u3ydeHuss Kypca MaT€MaTHMKH MOJYYarOT PA3BUTHE COAECPHKATEIbHbBIC
auHun:  «Apudmetukay, «Anredpa», «DyHKuUM», «YpaBHEHUS U HEPABEHCTBAY,
«OneMeHThl KOMOWHATOPHUKH, TEOPUU BEPOSITHOCTEN, CTATUCTUKU U JIOTUKM», «Hadana
MAaTEMATUYECKOTO aHAIN3a», «['eomeTpusi».

VYueOubii npeamer «MaTtemaTrkay OMUPAETCS HA BBIUUCIUTENbHBIC HAaBBIKH,
CIIOCOOBI perieHus 3ajay, MPeJCTaBICHUS O MPOCTEHINX T€OMETPUUYECKUX (UTypax,



MOJIy4YE€HHBIE HAa yPOKaX MAaT€MaTUKU B HAYaJIbHOM IIKOJE. Y CBOCHHE O0YYaroIIMMHCS
JAaHHOTO IpeaMeTa HEOOXOAUMO ISl YCIEUTHOIO M3YYEHHsSI CUCTEMATHYECKUX KYpPCOB
anreOppl ¥ T€OMETPUM OCHOBHOM M CpelHEW IIKOJbl. MHOTHE TeMbl Kypca SBISIOTCA
0a30BbIMU JUII M3Yy4YEHUS TEM JpPYIUX UIKOJIBHBIX MPEAMETOB: (PU3UKU, XUMMHH,
MHPOpMATUKHU, reorpaduu, TEXHONOrMH. B Xoje u3ydeHus ydamuecss pa3BUBAIOT
HABBIKM BBIYMCIICHUN C HATypAJbHBIMU UYHCJIAMU, OBJIAJCBAIOT HABBIKAMM JCHCTBUSA C
OOBIKHOBEHHBIMH U JECTUUHBIMU JPOOSMH, MOJIy4atOT HauyalbHbIC MIPEICTABICHUS 00
MCIIOJIb30BaHUU OYKB ISl 3aITUCH BBIPQXKCHUU U CBOMCTB apu(METHUYECKHUX JCHCTBHIA,
COCTABJICHHsI YPABHEHUM, IIPOJIOKAIOT 3HAKOMUTBHCSA ¢ TEOMETPUUECKUMU MOHSATUSIMH,
OpuOOpeTaloT HAaBBIKM  MOCTPOCHHS] TEOMETPHUYECKHX GUTYyp W HU3MEpEeHHS
r€OMETPUYECKUX BETUYHH.

Conepxxanue pasznena «Anredpa» crnocoOCTBYeT (OPMUPOBAHUIO Y YHAIIUXCS
MAaTeMaTUYECKOrO ammapara sl pelIeHMs 3a1ad U3 Pa3HbIX Pa3/elIOB MaTEMaTHKH,
CMEXHBIX HPEIMETOB, OKpYXKalolled peasbHOCTU. S3bIK anreOppl MOJYEPKUBACT
3HAYCHHE MATEMaTUKM KAaK s3bIKa Il TMOCTPOCHHMS MAaTeMaTHYECKHX MOJEe
IIPOLIECCOB U SIBJIEHUW peanbHOro Mupa. B 3amaun m3ydeHus anreOpbl BXOJAT TAKKE
pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHHSI, HEOOXOIUMOTO, B YACTHOCTH, /Il OCBOEHUS
Kypca UHQOpMAaTUK{, OBJQJCHHE  HaBbIKAMM  JEIAYKTUBHBIX  PacCyKICHHIL.
[IpeoOpa3oBaHrne CHUMBOJBHBIX (OPM BHOCUT cHEeUU(PUUYECKUN BKJIaJ B pa3BUTHE
BOOOpaXKEHUS YyYallMXCs, MX CIHOCOOHOCTEH K MaTeMaTHUYecKoMy TBOpuecTBy. B
OCHOBHOM IIIKOJIE€ MaTepuaji TPyHNIupyercs BOKPYr palMOHANbHBIX BBIPAXKEHHM, a
BOIIPOCHI, CBA3aHHBIE C MUPPALMOHAIBHBIMUA BBIPAKEHUSIMU, C TPUTOHOMETPHUUECKUMU
GyHKUMSIMU W TIpeoOpa30BaHMUSIMHU, BXOIAT B COJIEpKaHME Kypca MaTEeMaTUKH Ha
cTapilel CTyneH! 00y4eHus B LIKOJIE.

Conepxanne pazgena «DyHKIMW» HAUEIEHO HA IMOJIYYEHHE IIKOJbHUKAMU
KOHKPETHBIX 3HAHUM O (PYHKIMM Kak Ba)KHEHIIEH MaTeMaTHu4ecKOW MOJENu s
OMHCaHUsl U MCCIEA0BaHUS Pa3HOOOpPa3HbIX MHpoleccoB. M3yueHue sToro marepuasna
CHOCOOCTBYET PAa3BUTHIO Yy YYaIIMXCAd YMEHHUS HCIOJIb30BaTh pa3IUYHbIC S3BIKU
MaTeMaTuKu (CJIOBECHBIM, CHMBOJIMYECKHM, Tpaduueckuii), BHOCUT BKJIaa B
dbopMupOoBaHHE TPEICTABICHUA O POJM MAaTEeMATUKH B Pa3BUTHUU IUBWIM3ALMHU U
KYJbTYpBI.

Paznen «BeposSTHOCTh M CTAaTUCTHKA» — 00S3aTCIbHBIM KOMIIOHEHT IITKOJBHOTO
oOpa3oBaHMsl, YCWIMBAIOIIMA €ro MNPUKIAIHOE W MPAKTUYECKOE 3HAUYE€HHE. IJTOT
Marepuanl HeoOXOAuM, TMpexae Bcero, aid  (POpMUPOBAHUS Y  y4allUXCS
(YHKIMOHATBLHOM  IPAMOTHOCTH — YMEHHUS  BOCHPUHHUMATh W KPUTHYECKHU
aHaIM3UpoBaTh MHGOpPMAIIMIO, MPEACTABICHHYIO B pa3IMYHBIX (opmax, MOHHUMATh
BEPOSITHOCTHBIA ~ XapaKTep MHOTMX  pEalbHBIX  3aBUCUMOCTEH, TMPOU3BOIUTH
MPOCTEUIINE BEPOSITHOCTHBIE pacueThl. V3ydyeHne OCHOB KOMOWHATOPHKH MO3BOJIUT
y4YallleMyCsi OCYILECTBIIATh PACCMOTPEHHE Ciy4yaeB, Iepedop U TMOJACYET uucia
BAPUAHTOB, B TOM YHUCJE B IPOCTEHIINX MPUKIATHBIX 33/1a4aX.

[Ipy WM3ydyeHUH CTATHUCTHKM W BEPOSITHOCTH OOOrallaroTCs MPENCTaBICHUS O
COBPEMEHHOM KapTHHE MHpa MU METOJIaX €ro MCCieN0oBaHus, popMupyeTcs MOHUMaHHUE
PO CTAaTUCTHKM KaK HUCTOYHMKA COIMAJIBHO 3HAYUMOW HHpOpMAIMH U
3aKJIQJBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIUICHUS.



['eomerpuss — OOUMH U3 BAKHEWIIMX KOMIIOHEHTOB MAaTeMaTHYECKOIro
oOpazoBanus. Ona HeoOxoauma il TNPUOOPETEHUsS KOHKPETHBIX 3HAHUM O
IPOCTPAHCTBE M IMPAKTUYECKH 3HAYUMBIX YMEHUH, (HOpMHpOBaHMs s3bIKA ONMCAHUSA
OOBEKTOB OKPYXAIOLIETO MHpa, pPa3BUTUS IMPOCTPAHCTBEHHOTO BOOOPAKEHUS U
UHTYHUIIMY, MaTEMaTH4YECKOM KyJIbTYphl, 3CTETHYECKOIO0 BOCHMUTAHMUS Yy4allUXCS.
MN3yueHne reoMeTpuM BHOCUT BKJIaJ B Pa3BUTHE JIOTUYECKOIO MBIIUICHUS, B
(GbopMHpOBaHNE NOHATHS JOKA3aTEIbCTBA.

B paMmkax yka3aHHBIX COJIEpKATEIbHBIX JIMHUM PEIIAIOTCS CICAYIOINE 3a0a4u:

. CUCTEMATU3alMs CBEICHUM O YUCIaX; U3y4YEHUE YHMCIIOBBIX BBIPAXEHUU
U GOpMyJI;  COBEPIICHCTBOBAaHME MPAKTUYECKUX  HABBIKOB M BBIYMCIUTEIHHON
KyJbTYpbl, pPacIIMPEHHE M COBEPIICHCTBOBAHME aJIreOpanyecKoro ammapara, | €ro
MPUMEHEHUE K PEIICHUI0 MaTEMAaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1aY;

. paclIMpeHHe | cUcTeMaTu3aluus  OOMX  CBEIEHUH O (QYHKIMSIX,
NOMOJHEHUE KJlacca H3y4aeMbIX (YHKIMM, WUIIOCTpalMs LIUPOThl MPUMEHEHUS
GyHKIUH 1715 ONMCaHUS U U3YyUYEHUS pealbHbIX 3aBUCUMOCTEH;

U HN3Yy4CHHUC CBOMCTB IIPOCTPAHCTBCHHLIX TCII, (1)0pMI/IpOBaHI/Ie YMCHUA
IIPUMCHATD ITOJIYYCHHBIC 3HAHUA AJIA PCIICHUA IIPAKTHYCCKUX 3a1a4,
. Pa3BUTHUC HpeI[CTaBJ'IGHI/Iﬁ O BCPOATHOCTHO-CTATUCTUICCKUX

3aKOHOMEPHOCTSIX B OKPY>KAlOIIEM MHpPE, COBEPIICHCTBOBAHUE HHTEIICKTYaIbHBIX
U PEUEBBIX yMEHUN IIyTeM OOOramieHusi MaTEeMaTUYeCKOTro sI3bIKa, Pa3BUTHS
JIOTUYECKOTO MBIIIJICHNUS,

. 3HAKOMCTBO C OCHOBHBIMH HUJESIMH W METOJIaMM  MAaTeMaTH4YECKOTO
aHanu3a.

[Iporpamma  COOEHCTBYET  COXPAaHEHHUIO  €IUHOTO  00pa30BATENBHOIO
MPOCTPAHCTBA, HE CKOBBIBAs TBOPUECKON MHUIIUATUBBI YUUTENIEH U aBTOPOB YUCOHUKOB,
MPEOCTAaBISACT IIMPOKUE BO3MOXKHOCTH JJISl pealiv3alliyd Pa3Iu4HbIX IOJIXO0J0B K
MOCTpOEHUI0 yueOHoro Kkypca. Pabouass mporpamma paccuntana Ha 34 yueOHBIC
HEJIETIN.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe

B cBsi3u ¢ yBenudennem rogoB o0yuenus pabouas mporpamma CKOVY 1 Buna
COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUSIMH TOCYJAPCTBEHHBIX MTPOTPaMM C
HE3HAYUTEIbHBIMU U3MEHEHUSIMU B MIEPEPACIPE/ICTICHUN TEM U YacOB, OTBOJIUMBIX Ha
U3YUYEHHE TEM.

PaGouas mnporpamMmmMa KOHKPETH3UPYET COJACPKaHUE TMPEIMETHBIX TEM
00pa30oBaTEeNbHOTO CTAaHAApTa U JlaeT MPUMEPHOE pacipesiesieHne y4eOHbIX 4acoB IO
paszienaM Kypca, KOTOpPO€ TPEAYyCMOTPEHO OCHOBHBIM (0a3UCHBIM) BapHaHTOM

yueOHoro miaHa CKOVY:
Kunaccnl Marematuka(54 B Hejl.) Aareopa(3u4 B Hejl.) I'eomerpusi(24 B Hex.)
CKOYI Buna | IIpumepnas | PaGouas [Ipumepnas | PaGouas [Tpumepnas | Pabouas
nporpaMMa | mporpaMma | mporpaMma | IporpaMmMa | mporpamMma | mporpamma
5 170 170
6 170 170
7 99 102 46 68
8 87 102 50 68
9 73 102 58 68
10 65 102 50 68




HTOrO | 340 | 340 | 324 | 408 | 204 | 272

JIONIOJTHUTENBHOE YBEIIMYEHHUE YACOB YXOIMT:
® Ha OCBOEHME HEOOXOJMMOIO pEYEeBOr0 Marepuana, MaTeMaTH4YEeCKOM
TEPMHUHOJIOTUHM B PaMKax Ka)XI0ro TEMaTHUYECKOTO pa3jieiia Kypca;
® Ha pPa3BUTHUE CIOBECHOM pPEYM KaK B aACIIEKTE€ NOHMMAaHUs, TaK U B aCIIEKTe
CaMOCTOSITEIILHOI'O HCIIOJIB30BAHUS B CBSI3U C OCBOCHHEM MAaTEMATHYECKOTO MATEPHUAIIA;
® HAa KOHTPOJb MPOU3HOCUTEIIBHOM CTOPOHBI PEUYM YYAIIUXCA U KOPPEKIHIO
HENPABWIBHOTO MPOU3HOLICHHUS.

JIuunocmmuoie, memanpeomemnovlie u npeoMemHsle pPe3YabMamovl OCEOCHUA

yueoHoz20 Kypca

[Iporpamma  mo3BoJisIET  JOOMBATBHCS  CIEAYIONIMX  PE3YJITATOB  OCBOCHUS
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs:
JIMYHOCTHBIE:
1. OTBETCTBEHHOrO OTHOIICHHS K YyYEHHUIO, TOTOBHOCTM U  CIIOCOOHOCTH
oOydJaronmxcsi K CaMOpa3BUTHI0O M CaMOOOpa30BaHUI0O Ha OCHOBE MOTHBAIUU K
0Oy4EeHHIO U TTO3HAHUIO;
2. (popMupoBaHUS KOMMYHUKATHBHON KOMITETEHTHOCTH B OOIIICHUH M COTPYTHUYCCTBE
CO CBEpCTHHKAMH, B 00pa30BaTeIbLHOM, TBOPUCCKOMN M IPYTUX BUAAX ACATEIHLHOCTH,
3. yMeHHuA SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW M MHCHMEHHOM
peYH, MOHUMATh CMBICIT IIOCTABJICHHOW 3a7a4M, MPUBOAUTE IPUMEPHI M KOHTPIIPUMEPHI;
4. mepBOHAYAIILHOTO TPEACTaBJICHUS O MaTEMaTHMYEeCKOM Hayke Kak cdepe
YeJI0BEUYECKON JIEATEIbHOCTH, 00 ATanax €€ pa3BUTHS, O €€ 3HAUUMOCTH JJI Pa3BUTHUS
[IMBUJIN3AIIIH;
5. WHUIMATUBBI, HAXOAYUBOCTH, AaKTUBHOCTH NP PEIICHUN apu(hMETUUECKUX 33]1ay;
6. yMEHHS KOHTPOJMPOBATH TIPOILECC U pe3yJdbTaT Yy4yeOHOW MaTreMaTH4eCcKOu
NeSITETbHOCTH;
MeTanpeIMeTHbIe:

1. CIIOCOOHOCTH CaMOCTOSITENIbHO TUIAHUPOBAThH aJbTEPHATUBHBIC MYTH JOCTHKEHUS
1eJel, 0CO3HAaHHO BBIOMpPATh HambOoJiee 3PPEeKTUBHBIE COCOOBI PElIeHHs] YYeOHbIX U
MO3HABATEJIbHBIX 33/1a4;

2. YMEHHUSl OCYIIECTBJISITH KOHTPOJIb MO o0Opa3lly M BHOCUTH HEOOXOIUMBbIE
KOPPEKTUBBI;
3. pPa3BUTHS  CIIOCOOHOCTH  OPraHW30BBIBATH  y4eOHOE  COTPYIHUYECTBO U

COBMECTHYIO JESTEIBbHOCTh C YYHTEIEM W CBEPCTHUKAMHU: OINPEACIATHh IIEJIH,
pacrpenensitb (pyHKIIUM ¥ POJIM YYAaCTHUKOB, B3aUMOJICHCTBOBATh M HAXOJUTH OOIIUE
CHI0CcOOBI paboTHI;

4, yMeHHsI paboTaTh B IpyIIe: HAXOAUTh o0lIee pelIeHne U pa3peiaTb KOHPIUKTHI
Ha OCHOBE COTJIACOBAHMSI MO3UIIUN U YIETA UHTEPECOB;
5. dbopmupoBaHus y4eOHON M OOIIENOJIH30BATEIBLCKON KOMIIETEHTHOCTH B 00J1acTH

HCIIOJb30BaHUA I/IH(I)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIX TEXHOJIOTUH 5



6. pa3BUTUSI  CHOCOOHOCTHM  BHUAETh MaTE€MaTHYECKYyl0 3aJadyy B  JIPYrHux
JUCLUIUIMHAX, B OKPYKAIOILEH KU3HY,

7. YMEHHSI HAXOJUTh B PA3JIMYHBIX UCTOYHHKAX MHPOpPMAIMIO, HEOOXOAUMYIO IS
pELIEHUsT MaTeMaTHYECKUX MPOOJIeM, U MPENCTaBIATh €€ B MOHATHON (opMe; yMEHUS
INOHMMAaTh M HCIOJB30BaTh MaTEMATUYECKUE CPEACTBA HAIJISAAHOCTU (PUCYHKH,
YEepTEKU, CXEMBI U Ap.) I WUTFOCTPALIMH, UHTEPIPETALIMH, APTYMEHTALINH;

NMpeaAMETHLIC:

1. yMeHUs paboTaTh ¢ MAaTEeMaTHYECKUM TEKCTOM, TOYHO U TPAMOTHO BBIPpaXKaTh
CBOM MBICIM B YCTHOW M TMHUCbMEHHOW peuYd, TMPUMEHSSI MaTeMaTHYeCKYylo
TEPMUHOJIOTUI0O U CHUMBOJIMKY, HCIOJb30BaTh pPa3jUYHbIC SI3bIKK MaTeMaTHKU
(clIoBeCHBIN, CUMBOJUYECKUN, rpapUiyecKuii), pa3BUTHUs CIIOCOOHOCTH OOOCHOBBIBAThH
CYXKIIEHUS, TIPOBOIUTH KIIACCU(PHUKAITHIO;

2. BIIaZIcHUSI  0a30BBIM  TOHATHUHHBIM  amlmapaToM:  YMEHHUS  BBIOJHATH
apudpmMmeTyeckue TpeoOpa3oBaHUs, NPUMEHATh UX JJIs  PEIICHHS  Y4COHBIX
MaTeMaTUYECKHX 3aJ1a4 M 33714, BOSHUKAIOIINX B CMEXHBIX YICOHBIX MMPEAMETaX;

3. YMEHUS BBITIOJNHATh apu(METHUSCKHE MpeoOpa3oBaHus, MPUMEHATh WX IS
pereHns y9eOHbIX MaTeMAaTHYECKUX 3a1a4d W 3a/1a4, BOSHUKAIOIMINX B CMEKHBIX y4eO-
HBIX TIPEAMETAX;

4, YMEHUS TTOJIH30BATHCSA N3YUCHHBIMU MaTeMaTHIeCKuMu hopmyaamu’

Conep:kanue y4yeOHOro Kypca 1o MareMaTuke
S kaacc

( yuebHuk « Mamemamuxa 5» H .. Bunenkuna)
I'masa |. HatypanbHbie ynucna u mkansl (15 yacos).

HatypanbHble unciia u ux cpaBHeHue. ['eomerpruyueckue QUrypsl: OTpe3okK, npsimas,
Jy4, MHOTOYTOJIbHUK. MI3Mepenune u noctpoenne orpe3koB. KoopamHaTHbIN 4.
OcHoBHasl HeJIb. CHCTEMAaTU3UPOBATh U OOOOIIUTH CBEJACHUS O HaTypajIbHBIX YHCIAX,
MIOJIyYEHHbIE B HAYaJIbHOW IIKOJE; 3aKPENUTh HAaBBIKM IOCTPOEHUS W HU3MEPEHUS
OTPE3KOB.

I'aasa II. CioxeHre v BRIYMTAHUE HATYpadbHBIX yrce (23 yJaca).

CnoxxeHre ¥ BBIYMTAHME HATYpPAJIbHBIX YHCEJN, CBOWCTBA CJOXKEHHUsA. Pemenue
TEKCTOBBIX 3a/1ad. YHCIIOBOE BBIpa)KEHHE. DyKBEHHOE BBIPAKEHUE U €r0 YHCIOBOE
3Ha4YeHue. PellieHne IMHENHBIX YPABHEHUM.

OcHoBHAasl HeJIb: 3aKPENUTh U PA3BUTh HABBIKU CJIOXKEHUS U BBIYUTAHUS HATYPaAIbHBIX
quced.

Inasa 1. YMHOXEHHE 1 JelIeHre HATypalbHbIX yrcen (32 yaca).

YMHOKEHHE U JEJICHUE HAaTypaJbHbIX YUCEJ, CBOMCTBA yMHOXEHUA. CTENEeHb 4yucha.
KBagpar u ky0 uncna. PenieHue TeKCTOBBIX 3a/1ay.

OcHoBHasi WHeJib: 3aKPENUTh W Pa3BUTh HABBIKM  apUPMETUUYECKUX JIEUCTBHUM C
HaTypaJbHbIMU YHCIIAMH.

I'maBa IV. ITnomanu u o0bembl (12 4acos).



Boruncnenus no popmynam. [psimoyronsuauk. [Inomaas npsMoyroiasHUKa.
Emyunune! mnomaaein.
OcHoBHAasi WeJdb: pacCIIMPUTh  NPEJCTABICHUS  ydalluXcsi 00  HM3MEpEeHUuu
F€OMETPUYECKUX BEJIMYMH Ha TMpUMEpE BBIYUCICHUS IUIOMAJAEH U O0BEMOB U
CUCTEMAaTU3UPOBATH U3BECTHBIE UM CBEJICHHS O €IMHUIAX U3MEPECHUSI.
I'naBa V. OObIKHOBEHHBIC qpo0OHU (26 4acoB).

OxpyxHOCTb U Kpyr. OObIKHOBEHHAs! ApoOb. OCHOBHBIE 3a/1auu Ha podu. CpaBHEHUE
OOBIKHOBEHHBIX JpoOei. Clio)keHHe U BBIYUTaHHE JApoOeld ¢ OJUHAKOBBIMU
3HAMEHATEISIMH.
OcHoBHasl HeJIb: TO3HAKOMUTH yUYAIIUXCS C MOHATHEM Apodu B 00beMe, JOCTATOUHOM
JUTSI BBEJICHUS JECATUUHBIX IPOOECH.
I'maBa VI. J[lecatnunbie npoOu. CrioXeHHME M BBIUUTAHUE JECATUYHBIX JpOOEi.
(134acog)
Hecstuunast n1poOb. CpaBHEHHE, OKPYIJICHUE, CIIOKEHHWE M BBIYMTAHUE JECATUYHBIX
npoOeii. PemmeHne TeKCTOBBIX 3a/1ad.

OcHoBHAasi HeJb. BHIPa0OTAaTh YMEHHS YUTATh, 3alIMCHIBATh, CPABHUBATH, OKPYTIISAThH
JECSITUUHBIE JPOOU, BBITIOIHATH CJI0KEHUE U BBIYUTAHUE JECSITUUHBIX IpOOEH.
I'naBa VII. YMHOXKEHHE U JIeTICHUE IECATHIHBIX apo0eii. (264acoB)
YMHOXEHUE U JIeJIeHHe AeCATUYHBIX Apodel. CpeaHee apupMeTUUECKOE HECKOIBKUX
yuceln. Pemenne TeKCTOBBIX 3a4ad.
OcHoBHasi meJab: BbIPaOdOTATh YMEHUS YMHOXAaTh U JACIUTH JECATUYHBIE TpoOH,
BBINIOJIHSATh 3aJaHusl HAa BCE JEHUCTBUA C HATypalbHbIMM YHUCIAMU MU JIE€CITHUYHBIMU
TPOOSIMHU.
Taasa VIII. UHCTpyMEHTBI 17151 BRIYHCIACHUN U m3MepeHuid. (17 yacoB)
HavanbHble cBeieHHs O BBIYMCICHUSIX Ha KalbKyaTope. [Ipouentsl. OCHOBHBIE 3a1a4n
Ha npoueHThl. [Ipumepsl Tabnun 1 quarpaMm. Yroi. Bennuuna (rpagycHast Mmepa) yria.
UYeprexHsiii TpeyronbHuk. M3mepenue yrios. [locTpoeHue yria 3aJaHHON BEJIMYHHBI.
OcHoBHasi Hesib: cPOpMHUPOBATH YMEHHS pelIaTh MPOCTEHIINE 3a7aul Ha MPOLIEHTHI,
BBIITOJIHATH IOCTPOCHHUE U U3MEPEHHE YIJIOB.
Hrorosoe noBropenne. Perienue 3amay. (6uacos).
OcHOBHAas 1e/Ib: MMOBTOPUTH U 3aKPENUTH NPOTrPAMMHBIA MaTEpHUAalL.

6 xaacc
( yuebHux « Mamemamuxa 6» H . Bunenxkuna)
I'nasa |. [lenumocTts yncen. (20 yacos)
Henutrenu u KpatHele wucia. OOmmil genutens W obOmee KpatHoe. [lpusHaku
nenuMmoctd Ha 2, 3 m 9, S5 um 10. Ilpocteie m cocrtaBHble yucna. PasnoxeHue
HATYPaJIBHOTO YHCJIa Ha TPOCThIC MHOKUTEIH.
OcHoOBHasI 1eJIb. 3aBEPIIUTh M3YUYCHHE HATYPAIbHBIX YUCET U MOATOTOBUTH OCHOBY
JUTSI OCBOCHUS JIEHCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSMHU.
Inaasa II. CnokeHue 1 BEIYMTaHHUE APOOEH ¢ pa3HBIMH 3HaAMEHATesIMH (2549acoB)
OcHoBHoe cBoiicTBO apodu. Coxkparienue apobeit. [IpuBenenue apobeit k oOmemMy
3HaMeHaTteno. [loHATHe 0 HauMeHbIIeM OOIIeM 3HaMEeHaTelleé HECKOJbKUX JpoOeil.
CpaBuenne npo0Oeii. CroxkeHne u BeIYuTaHue apobeii. Pemenne TekCToBRIX 3a1a



OcHoBHasi HeJib. BBIPAOOTATh MPOUYHBIE HABBIKK MpeoOpa3oBaHus APoOeH, CI0XKEHUs
U BBIUUTAHUS TPOOeH.

Iaasa II1. YMHOXEHHE U elieHUEe OOBIKHOBEHHBIX JIpooeii. (33uaca).

YMHO)KEHUE U JieleHne 0ObIKHOBEHHBIX JIpo0eil. OCHOBHBIE 33jaul Ha APOOH.
OcHoBHasi neJb:. BbIPaOOTaTh IPOYHBIE HABBIKM ApPUPMETHUUECKHX JIEHCTBUH C
OOBIKHOBEHHBIMU JPOOSIMU U PEILICHUS OCHOBHBIX 33]1a4 Ha APOOH.

I'nmaBa IV. OtHomenus u nponopuuu (184acos).

[Tponopius. OcHOBHOE CBOWCTBO mpomnopuuu. PemeHne 3amady ¢ MOMOIIBIO
npornopuuu. [loHSATHS 0 psSMO 1 0OPAaTHOM MPOMOPIIMOHATBHOCTAX BEIMYUH. 3aa41
Ha nponopiun. Macmrad. ®opmyibl ATUHBL OKPYKHOCTH U MUTomaan kpyra. [ap.
OcHOBHas 1LeJIb: chopMHUpOBATh MOHATHE NPONOPUMHU, NPSAMOM M 0OpaTHOM
MPOMOPIUOHAIBHOCTEN BETUYHH.

I'maBa V. IlonoxutenbHble W OTpUlIaTelbHbIE Yucia.(13 yacon)

[TonoxuTenbHble W OTpULATENbHBIE 4Yncia. [[poTuBoONOIOKHBIE Yucia. Moayib
yyucia U ero reomerpudeckuil  cmeicia.  CpaBHeHume uucen. Llenple  dwmcna.
N306paxenune yucen Ha KoopAUHATHOH mpsiMoil. Koopaunara TOYKu.
OcHoBHasi meJb: pACIIAPUTH MPEACTABICHUS YYalIUXCs O YHCIE IYTEM BBEICHUS
OTPULIATEIbHBIX YUCEIL.
I'nmaBa VI. Cnoxenue U BBIYUTAHHE TOJIOKUTENBHBIX W OTPHULATEIBHBIX YHUCEIN
(154acoB).

CnoxeHre W BBIYMTAHHUE IOJOKUTEIBHBIX M OTPULATEIBHBIX YHCE].

OcHoBHasi HeJb: BBIPAa0OTAaTh MPOYHBIE HABBIKM CJIOKEHHMS] W BBIYUTAHUS
MOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YHCET.

I'maBa VIl. VYMHOXeHHE U JEJICHHE TIOJIOKUTEIBHBIX U OTPULATEIbHBIX YHCEN
(124acoB).

YMHOKEHUE U JIEJICHUE TOJIOKUTEIBHBIX W OTPULATENBbHBIX uuncell. [lonsTtue o
panoHaibHOM  ymucie.  JlecaiTuuHoe — mpuUONIMKEHHME  OOBIKHOBEHHOM  J1poOw.
[Ipumenenue  3aKOHOB  apU(PMETHUYECKUX  JEUCTBHM Uil  pallMOHAIM3AIUU
BBIUKCIICHUU.

OcHoBHasi HeJdb: BBIPA0OTATh TPOYHBIC HABBIKM apU(METUUECKHX JEUCTBHHA C
ITOJIOKUTENIBHBIMU M OTPULIATEIIBHBIMA YHCIIAMH.
I'masa VIIl. Pemenue ypaBHeHnwuii (154aco).

[Ipocreitmue mpeoOpa3oBaHus BBIPAXKEHUMN; PACKPBHITUE CKOOOK, TPHUBEICHHE
MOJOOHBIX claraeMbiX. PemeHue JuHEWHbIX ypaBHeHuWil. Ilpumepbl perieHus
TEKCTOBBIX 33Ja4 C IIOMOIIBI JIMHEMHBIX YpPaBHECHUM.

OcHOoBHasi 1HeJIb: MOJATOTOBUTH y4YalIUXCsl K BBINOJIHEHUIO MpeoOpa3oBaHUM
BBIPAKECHUH, PELLICHUIO YPABHEHUM.
I'naBa | X. Koopaunarsel Ha minockocTH (13 vacos).

[locTpoeHue mnepneHAMKYyIspa K NPSAMOKM M MAapauIeNIbHBIX MNPSIMBIX C IOMOIIBIO
YEPTEKHOTO TPEYrOJIbHUKA W JIMHEHKH. [IpsAMoyrosbHas cucTteMa KOOPJAHWHAT Ha
IJIOCKOCTH, abciicca U opauHata Touku. [Ipumeps! rpadukoB W auarpamm.
OcHOBHas 1e/lb: TMO3HAKOMUTH YYAIIMXCS C NPSIMOYTOJIbHOM CUCTEMOM KOOPAUHAT Ha
IIJIOCKOCTH.

IHoBTOpenue. Pemienue 3a1a4 (6 yacoB)
OcHOBHas 1e/lb: TOBTOPUTH U 3aKPENUTH IPOTPAMMHBIN MaTEpHUal.



Y4eOHO-TEeMATHYECKNH ILIaH

no npeomemy «Mamemamuxa» ona 5-6-x knaccoe

Ne | Paznmensr mporpammebl KosmuecTBo yacos
5 |/ [IpumepHas | PaGouas
§ i nporpaMmMa | mporpamma
A~ 5 kiaacce
l. 1. | HarypayibHble UMClIa U NIKAJIBI. 15 15
I1. | 2. | CroxxeHue v BBIYMTAHNE HATYPAIbHBIX YHCEIL. 21 23
I1l. | 3. | YMHOXEHUE U JieIeHre HAaTYPaJIbHBIX YHCETl. 27 32
IV. | 4. | IInomanu 1 00BEMBEI. 12 12
V. | 5. | OObIKHOBEHHBIE JPOOH. 23 26
Hecsatuunbie apobu. CrlokeHue W BBIUUTAHUE 13 13
VI | 6. JECATUYHBIX APOOEH.
VII. | 7. | YMHOXEHUE U JeeHHEe IeCATUYHBIX JpOoOei. 26 26
VIl | 8. | UHCTpyMEHTHI AJisl BBIYMCICHUN U N3MEPEHU. 17 17
9. | IloBTOopenue. Pemenue 3anay. 16 6
Bcero: 170 170
6 kiacc
l. 1. | JenumocTh umncen. 20 20
I 2. | CrnoxxeHne ¥ BBIYMTAHHE ApOOEH C pasHBIMU 22 25
3HAMEHATEJISIMU
Il | 3. | YMHOXeEHUE U AesieHne 0OBIKHOBEHHBIX APOOEH. 31 33
IV | 4. | OTHOIIEHUS U TPOTIOPIIUH. 18 18
v . [TonoxxuTenbHbIE W OTPUIIATEIIbHBIC YHCIIA. 13 13
CrnoxeHrue W BBIYMTAHUE TOJIOKUTEIBHBIX U 13 15
VI. | 6. OTPHUIIATEITHLHBIX YUCEIL.
YMHOXKEHHE W  JIeJICHUE TMOJOXKHUTEIbHBIX U 12 12
VIIL | 7. OTPUIIATETBHBIX YHCEIL.
VIII | 8. | Pemenue ypaBHEHUH. 15 15
IX. |9. | KoopauHatel Ha IJIOCKOCTH 13 13
X. | 10. | IloBropenue. Pemenue 3amau. 13 6
Bcero: 170 170
Hroro: 340 340




Conep:kanue y4eOHOro Kypca no ajareope

7 kJjacc
Vuebnuk «Aneedpa 7» asmop FO.H.Maxapuiues.
I'masa |. BreipaxkeHus, Toxx1ecTBa, ypaBHeHUs (24 Jaca).

Hucnosbie BBIDAKEHUSA C nepemeHHbiMH.  [Ipocteinmue npeoOpa3oBaHus
BBIDQKEHNN. YpaBHEHUE, KOPEHb YypaBHeHuUs. JIuHENWHOe  ypaBHEHHME C OJIHOU
MepeMEHHON. PemeHne  TEKCTOBBIX 3aJad  METOJIOM  COCTABJICHUS YpPABHEHUM.
CratucTuyeckne XapakTepUCTHKU.

OcHoBHasi HeJb: CHUCTEMaTU3UPOBATh U OOOOIIMTH CBEICHHUS O NPEOOPa30BAHUAX
areOpanvyeckux BbIPaXXEHUI U PEILICHUU YPaBHEHU ¢ 0JIHOM TepeMEHHOM.

Inasa Il. ®yuknuu (14 gacos).

OyHkuus, ob6nacTe omnpeneneHus QyHKUMUA. Boruncnenue 3HaueHUl (QyHKIUHU 1O
dopmyne. I'padux Pynkuuu. [Ipsmas nponopunoHaibHOCTh U €€ rpaduk. JInHelinas
byHKIMS 1 €€ rpaduK.

OcHoBHasi meJb:  O3HAKOMHUTb Yy4YalIUXCAd C BaXKHEHIIMMH (YHKIHMOHAJIBHBIMU
HNOHATUSAMHM M € TpauKaMu MpsSMOW NPONOPLUUOHAIBHOCTU U JIMHEHHOW (YHKIMU
o0111eTO BHUIA.

I'nmasa I1l. Crenenp ¢ HaTypanbHbIM MOKa3zaTeseM (15 yacos).

CTemneHb ¢ HATypaIbHBIM TIOKa3aTeIeM U ee cBolicTBa. OnuouneH. OyHKINH: y=X,

y= x> 1 ux rpaduku.

OcHoBHasi mHeJb: BbIPA0OTATh YMEHHE BBINOJHATH JEUCTBHS HAJ CTENEHSMU C
HaTypaJbHBIMU TIOKA3aTEISIMH.

I'naBa IV. Mmuorounens! (20 9acoB).

MHuorowien. CrnokeHHe, BBIUMTAHHME UM YMHOXXEHHE MHOIO4jIeHOB. PasnoxeHue
MHOTOWICHOB Ha MHO>HTEIIN.

OcHoBHasi WHeJb:  BbIPAa0OTATh YMEHHE BBIIOJHATH  OCHOBHBIE JEHCTBUS  C
MHOTOUJIEHAMH M C aire0pandyecKuMu  JApoOSAMH;  BBIIOJHATH  pa3joKEHHUE
MHOTOYJIEHA HAa  MHOXXMTEIH; BBINOJHATH  TOXKIECTBEHHBIE  NPeoOpa3oBaHMs
palMOHAIBHBIX  BBIPAXKEHUM; MPEACTaBIATh  CYMMY, pPa3HOCTb, IPOU3BEIICHUE
MHOT'OWIEHOB B BHJI€ MHOT'OUJICHA.

I'maBa V. ®opmysbl COKpalieHHOro yMHOXXeHHs (23 ydaca).

dopmynsl (ath)?= a%t2ab+b?, (atb)®= a’t3a%b+3ab’th® (atb)(a®? + ab+b?)=a’tb
[Ipumenenue GopMysa COKpALIEHHOTO YMHOXEHUS B MPEoOpa30BaHUAX BbIPAKEHUM.

OcHoBHast wejib: BbIPaOOTATh YMEHHE MNPUMEHATH  (OPMYJIBI  COKPAIEHHOTO
YMHOXXEHHSI B MpeoOpa3oBaHUSX  LEIbIX BBIPAXKEHMM B  MHOTOYIEHbI U B
Pa30KEHUH MHOTOYWIEHOB HAa MHOXHTEIIN.

IToBTOpenue. Pemrenne 3amad. (6 gacos).
OcHOBHas 1e/b: MOBTOPUTH U 3aKPENUTH IPOTrPAMMHBIA MaTEPUAI.
8 KkJ1ace
Yuebnux «Aneebpa 7», asmop FO.H.Maxapviues
I'masa VI. Cucremsl nHelHbIX ypaBHeHUH (20 4dacoB).



Cucrema ypaBHeHMil. PemieHne cucteM [BYX JIMHEMHBIX YpaBHEHUH C JBYMs
NEPEMEHHBIMU M €r0 NeOMETpUYEecKasi HWHTepIpeTanus. PeleHne TEKCTOBBIX 3aaad
METOJOM COCTABJIEHUS CHUCTEM YpaBHEHMUII.

OcHoBHAaf 1HeJIb: BbIPA0OTaTh YMEHUE pelIaTh CHUCTEMbl JIMHEWHBIX YPaBHEHUH C
IBYMs T€PEMEHHBIMU;
pelmarb CHUCTEMbl YpPAaBHEHHN WM TMPUMEHATh WX NPU PELUICHHH TEKCTOBBIX 3a7a4
cTpouTh rpaduk ypaBHeHus ax+by=c, rmea#0 wim b#0.

Yuebnux «Aneebpa 8», asmop FO.H.Makapviues

|.PanmoHanbHbIe Apo6H (27 yacoB).

PanmonansHas npoO6s. OCHOBHOE CBOWMCTBO JpoOH, COKpAIIeHHE JIpOoOeH.
ToxaecTBeHHbIE IPEOOPA30BAHUE PALMOHAIBHBIX BbIpaKeHUN. OYHKIUS y=f n eé
rpadux

OcHoBHasl HeJib: BbIPA0OTaTh YMEHHUE BBHINOJIHATh TOXKIECTBEHHBIE MPEOOpPa30OBaHUS
pPAllMOHAIIBHBIX  BBIPAKCHUI; BBINOJIHATH CJIOKEHUE, BBIUMTAHUE, YMHOXKECHUE H
JeieHne  apo0eit.

I'masa |l. Ksanpatusie kopHu (23 yaca).

[TonsiTue 00 wuppanMoHaNbHBIX unciaax. OOmue CBeAeHUs O  JIEHCTBUTENbHBIX
yucnax. KBaapatHelii kopeHb. IloHATHE 0 HaxoXAEHUM NMPUOIMKEHHOTO 3HAYEHUS
KBaJipaTHOro KOpHs. CBoiicTBa KBajpaTHBIX KopHEW. [IpeoOpa3oBaHue BbIpa)keHU,
colepKaluX KBaapaTHble KopHU. DyHKIUS Y=VX, €€ CBOMCTBa M TpaduK.
OcHoBHasi HeJIb: HAYYUTh BBINONHATH NPOCTEHIINE TPeoOpa30BaHUsl BBIPAKEHUI,
COEpKAIINX  KBAJIPATHBIE KOPHU;

Iaasa lll. Ksaapatnbie ypaBHeHUs (26 4acoB).

KBagpaTtHoe ypaBHeHne. @opmyna KOPHEM KBAApAaTHOrO ypaBHEHMs. Pemienue
pauMOHAIBHBIX ypaBHEHUH. Perienue 3anay, NpuBOJSLIIMX K KBaJIpaTHbIM ypaBHEHUSIM
Y IPOCTEHIIUM PalMOHAJIBbHBIM YPABHEHHUSIM.

OcHoBHasi Hesib: BbBIPAOOTaTh YMEHHUS pelllaTh KBaJApaTHbIC YPAaBHEHUS U MIPOCTEHIINeE
palMOHANIbHBIE YPABHEHUS U IPUMEHATh UX K PEIICHUIO 3a/a4.

IMoBTOpenue . Pemenne 3amay. (6uacos).

OcHOBHas 1e/Ib: MOBTOPUTH U 3aKPENUTHh NPOTrPAMMHBINA MaTEpHUAlL.
9 kyace
Yueonux «Aneceopa 8», asmop IO.H.Makapwviues.

I'naBa IV. Hepasencrsa (25 yacos).

YucnoBble HEpaBEHCTBA M HUX CBOWCTBA. [lOWIEHHOE CIIOXKEHHUE U YMHOKEHUE
YUCJIOBBIX HepaBeHCTB. llorpemHocTh W TOYHOCTh MNpUOIKeHHs. JIuHelHble
HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CUCTEMBI.

OcHOBHasl HeJIb: O3HAKOMHUTH YYAIIMXCS C NMPUMEHEHUEM HEPABEHCTB I OLICHKH
3HAYEHUN BBIPAXKEHUH, BHIpAOOTATh YMEHUE pelaTh JUHEHHbIE HEPAaBEHCTBA C OJHOMU
MEPEMEHHON U UX CHUCTEMBI.

I'maBa V. CreneHb ¢ IeibIM TOKa3aTeIeM. OJEMEHTBl CTaTHUCTHKH (174acos).
Crenenb ¢ 11e1bIM NTOKa3aTeneM U e€ cpoiicTBa. CTaHaapTHBIN BUa uncia. HauanbHble
CBEZCHMS 00 OpraHu3allii CTaTUCTUUYECKHUX MCCIIEOBAHUM.

OcHoBHasi meab: BbIpabOTaTh YMEHHE NPHUMEHATH CBOMCTBA CTEMEHH C LIEIBIM
MoKa3zaTeJleM B BBIUMCICHHUAX W MpeoOpa3oBaHUAX, CPOPMHUPOBATH HAYAIbHBIC



npelcTaBieHuss 0 cOope W TPYNIHPOBKE CTATHUCTUYECKUX IaHHBIX, UX HATJISTHOU
UHTEPIPETALIAH.
Vuebnux «Aneedpa 9», asmop KO.H.Maxkapwiues.

I'maBa I. Ksanparnunas ¢pynkuus (28 gacos).
Oynkius. CpoiictBa ¢GyHkumil. KBagpatueiii TpéxuneH. PaznokeHue KBaapaTHOTO
TpexuieHa Ha MHoxuTenu. OyHkius e€ cBoiicTBa U rpaduk. CreneHHas (QyHKIIMS.
Kopens N-oii crenenu.
OcHoBHasi meJdb: pPacIIMPUTh CBEICHUS O CBOMCTBaX  (DyHKUMH, O3HAKOMHTH
y4alxcs co CBOMCTBaMU U rpaKOM KBaJAPATUUYHON (YHKIIHH.
I'naBa Il. YpaBHECHHS M HEpaBEHCTBA C OJHOM 1epeMeHHOM (26 4JacoB).

Llensie ypaBHeHus. J[poOHble panMoHanIbHblE ypaBHeHUs. HepaBeHcTBa BTOpOM
CTEIIEHH C OJHOM NIEpEMEHHON. MeTO1 MHTEPBAJIOB.
OcHoBHasl WeJdb: CHUCTEMATU3UPOBATh U OOOOIIMTH CBEACHHUS O PEUICHUH LENbIX U
APOOHBIX PALMOHAIBHBIX YpaBHEHUIH C OJHOM MEpeMEeHHOH, chopMHUpOBaTh yMEHHE
pelaTh HepaBeHCTBa Buia ax?+hx+c>0 nmm ax?+bx+c<0.
IMoBTOopenue. Pemcnue 3amay. (6uacos).
OcHoBHasl HeJIb: MOBTOPUTH U 3aKPENUTH IPOrPAMMHBIA MaTepUal.

10 kaace
Vuebnux «Aneeopa 9», asmop FO.H.Maxapuiues.

I'aasa |11, YpaBHeHus 1 HEpaBEHCTBA ¢ ABYMs MIepeMeHHbIMH (23 yaca)

VYpaBHeHuUE ¢ IByMsI IEpeMEHHBIMU U ero rpaduk. CUCTEMBbI ypaBHEHUI BTOPO
crerneHd. PemeHne 3amad ¢ NOMOIIBIO CUCTEM YPAaBHEHUW BTOPOW CTEINEHH.
HepaBeHcTBa ¢ 1ByMsi IEPEMEHHBIMHU U KX CUCTEMBI.

OcHoBHasi HeJib: BbIpa0OTaTh yMEHHUE pEllaThb MPOCTEUIINE CHUCTEMBI, COJAEpIKAIIUe
YpaBHEHUSI BTOPOW CTENEHU C ABYMS NEPEMEHHBIMH, U PEIIaTh TEKCTOBBIE 3aJaud C
MOMOILIbIO COCTABJICHHMSI TAaKUX CHUCTEM; MO3HAKOMHUTh YyYaluxcs ¢ rpaduyeckoin
MHTEpHpeTaliel ypaBHEHUN U HEPABEHCTB C IByMsI HEM3BECTHBIMU U UX CHCTEM
I'naBa 1V. ApubdmMernueckass M TEOMETpPUYECKas MPOTPECCUU (17 4acoB)
[TocnenoBarenbHOCTh. ApudmMerndeckas U reoMerpuueckas nporpeccuu. @opmyisl N-
IO WIEHAa U CyMMBI N IEPBBIX WICHOB IIPOTrPECCUMU.

OcHoBHasl HeJdb: JaTh TOHATHE 00 apUPMETHIECKON 1 T€OMETPHUECKON MPOTPECCUIX
KaK YMCJIOBBIX MOCIEA0BATEIBHOCTAX 0COOOT0 BUA.

I'aaBa V. DaeMeHTbI KOMOMHATOPUKH M TCOPHH BEPOSATHOCTEH (14 yacoB)
KomMOunaropHoe mnpaBuiio ymMHOXeHHs. llepecTaHOBKH, pa3MeIleHHs, COYETaHUS.
OTHOCHTEINIbHAS YaCTOTa U BEPOSATHOCTH CIIy4ailHOTO COOBITHS.

OcHoBHAasl HeJIb: O3HAKOMUTH YUYaIlMXCS C MOHSATUSMU MEPECTAaHOBKH, Pa3MEIEHUs,
COUETaHHWd U COOTBETCTBYIOIIMMHU (GOpMylIamMHu Jisi MOACYETa HX YHCIA; BBECTH
MOHSTUSL OTHOCUTEIBHOM YaCTOTHI U BEPOSITHOCTU CIIYYaHHOTO COOBITHS;

V1. IloBTopenue. (48uacon)

OcHoBHasi HeJb: TOBTOPUTH M 3aKPENUTh MPOTPaAaMMHBIA MaTepuai mo airedpe 3a
KYpPC OCHOBHOM LIKOJIBI.



Yueono-memamuueckuii nnan

no npeomemy «Anzeopa» ona 7-10-x knaccoe

No Pa3nenbl nporpamMmel Ko/inuecTBo 4acos
5 n/ IIpumepnas | Pabouasn
5 1 nporpaMmMa | mporpamMmma
R~ 7 kJace
l. 1. | Beipaxkenuss u ux npeoOpazoBaHusl. Y paBHEHUSI. 24 24
. 2. | OyHKIHNH. 14 14
I11. | 3. | Crenenb ¢ HaTypaJdbHBIM IOKa3aTEJIEM 15 15
IV. | 4. | MHOTOYJICHBL. 20 20
V. |5. | ®opMyIbl COKPAIIEHHOTO YMHOKEHUS. 20 23
6. | [loBTopenue. Pemenue 3amau. 6 6
Bcero: 99 102
8 kiace
VI. | 1. | Cucrema nTUHEHHBIX ypaBHEHUIA. 17 20
l. 2. | PanmonanbHbie apoOH 23 27
1. | 3. | KBagparHsie kopHH 19 23
I11. | 4. | KBagpaTHble ypaBHEHUS. 21 26
5. | [loBropenue. Pemenne 3amay 7 6
Bcero: 87 102
9 k1ace
IV. | 1. | HepaBenctna. 20 25
V. 2. | CremeHb ¢ IEJBIM MOKa3aTelIeM. JIEMEHTEI 11 17
CTaTUCTHUKH.
l. 3. | KBampatnunas GpyHkius 22 28
Il. |4. | YpaBHeHHs 1 HEpaBEHCTBA C OJHOU NMEPEMEHHOM. 14 26
5. | IloBTOpenwue. 6 6
Bcero: /3 102
10 kaace
1. | 1. | YpaBHeHuss @ W  HeEpaBEHCTBa  C IBYMS 17 23
NePEMEHHBIMH.
IV. | 2. | Apudmerndeckasi 1 reoMeTpuuecKasi MPOTrPECCUH. 15 17
V. | 3. | DaemeHThI KOMOMHATOPUKH U TEOPHUH 13 14
BEPOSATHOCTEM.
VI. |4 |IloBropenue. 20 48
Bcero: 65 102




| | | Aroro: | 324 | 408

Conep:kanue y4eOHOro Kypca 1o reoMeTpuu

[ Kjacc
I'nmaBa |. Hauanbnubie reomerpudeckue ceieHusd (18 yacon).

[Ipocreiime reomeTpuyeckue (UTYpHI: MpsiMas, TOYKA, OTPE30K, JIyd, YTOJI.
[lonsiTue paBeHcTBa reoMmeTpuueckux (uryp. CpaBHEHHE OTPE3KOB U YIJIOB.
N3mepenne oOTpe3KoB, InuHA OTpe3ka. l3MepeHue yriioB, rpagycHas Mepa yIuia.
CMexxHble M BEpTUKAJIbHBIE YIJIbl, UX CBOWCTBA. [leprieHaUKyIsIpHBIE TMpPSIMBIE.
OcHoBHast 1eJb: CUCTEMATU3UPOBATh 3HAHUS yYalIUXCS O IPOCTEUIINX
reOMEeTPUUYECKUX (PUTypax U UX CBOWCTBAX; BBECTH MOHATUE PaBEHCTBA (QUTYD.

I'nasa II. Tpeyrosnbuuku (27 4acos).

TpeyronpHuk. [Ipu3Haky paBeHCTBa TPEYroabHUKOB. [IeprieHAUKyIIslp K OpsIMOIA.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTrOJbHUKA. PaBHOOEApEHHBIN
TPEYTrOJIBHUK M €ro CBOWCTBA. 3aJayd Ha IOCTPOEHUE C IOMOIUBIO LUPKYJIS |
JINHENKHU.

OcHoBHasi meJb: BBECTU I[IOHSATUE TEOPEMBI; BbIPAOOTaTh YMEHHE JI0KAa3bIBaTh
PaBEHCTBO TPEYTrOJbHUKOB C IMOMOIIBI0 M3YYEHHBIX MPU3HAKOB: BBECTH HOBBIM KJIAcc
3a/1ay — Ha MOCTPOEHHUE C TOMOIIBIO LIUPKYJIS U JIMHEUKHU.

I'nasa III. Ilapannensubie npsimbie.(19 yacos)

Omnpenenenue napamieabHbIX OpsMbIX. [Ipu3Haky mapamieabHOCTH ABYX MPSIMBIX.
Akcuoma mapamienbHbIX nOpaAMbix. CBolcTBa  yIVIOB, 0Opa30OBaHHBIX ABYMS
MapajuieIbHIMU NPSIMBIMU U CEKYILIEH.

OcHOBHAsl HeJIb: HAy4YWUTh PAClIO3HABATh HA PHUCYHKE Mapbl HAKPECT JEXKalluX,
OJIHOCTOPOHHUX, COOTBETCTBEHHBIX YIVIOB pEIIaTh 3aJadyd, ONMpasChb Ha CBOWCTBA
MapajuieIbHOCTH TMPSAMBIX.

IMoBTOpeHue. Pemenue 3anay (4 vaca).

OcHOBHas 1e/Ib: TOBTOPUTH U 3aKPENUTHh NPOTrPAMMHBIA MaTEpPHUAL.

8 kyacc

Iaasa IV. CooTHOIIEHUS] M@Ky CTOPOHAMHU W yIjamH TpeyrojbHHUKa (184acos).

Cymma yrioB TpeyrojdbHHKa. COOTHOIIEHUS MEXAY CTOPOHAMH U yIJaMu
TpeyrojapHuKa. HepaBeHCTBO  TpeyroipHuka. lIpAMOyronpHble TpPEyrOJbHHUKH, HX
CBOWCTBA M MNPU3HAKU paBeHCTBA. PaccrossHue OoT TOukM 10 mnpsAMou. PaccrosiHue
MEK]ly TapaJuIeIbHBIMU NPSAMBIMU. [IOoCTpO€HNE TpPEyroJibHUKA MO TPEM DJIEMEHTAM.
OcHOBHas 1e/b: HAYYNUTh PEIIATh 33JaYd HAa HAXOXKJIECHHME YIVIOB TPEYIOJIbHUKA ;
BBINIOJIHATh YEPTEXKU 1O YCIOBUIO 331a4; CTPOUTHb TPEYTrOJIbHUK IO TpeEM
AJIEMEHTAM.
I'naBa V. YetsipéxyronpHuku (244aca) .

MHOroyronsbHuK, BBIITYKJIBII MHOTOYTOJIbHUK, YETBIPEX YT OJIbHUK.
[lapannenorpamm, ero cBoOiCTBa W mpu3Haku. Tpaneuus. [IpsmMoyronbHUK, pomoO,
KBaJpar, ux cBoicTBa. OceBas U LIEHTpalIbHAs CUMMETPUU
OcHoBHasi meab: BbIPadOTaTh yMEHUE PACIIO3HABATH U n300paxxathb



YEeTBHIPEXYrOJbHUKH, pellaTh TEeOMETPUYECCKHE 3ajlaud, ONMHPasCh Ha CBOHCTBa
YEeTHIPEXYTOJIbHUKOB;
apTyMEHTHUPOBATh CYXKICHHSI, UCTIONB3YS OIMpPEIeICHHsI, CBONCTBA, MPU3HAKH.
I'naBa VI. ITnomanu ¢uryp(22yaca).

[TonsiTHE TUTOIIIA ! MHOTOYTOJIbHHKA. [Tnomamu NPSIMOYTOJILHUKA,
napasuieJiorpaMMa, TpeyroyibHuKa, Tpanenun. Teopema [Tudaropa.
OcHoBHasl eJIb: BBECTHU TOHATHE IUIOMAAN MHOTOYTOJbHUKA; HAYUYUTh BBIUYUCIIATH
mwiomaan Guryp;
IloBTOpenue. Pemenue 3amay. (4 Jaca).
OcHoOBHasi eJIb: TIOBTOPHTH U 3aKPEIUTH MPOTPaMMHBIA MaTEpHal .

9 kJyace
Iaasa VII. TlogoGHble TpeyronpHukm(24 daca).

[TonoGubIie TpeyronbHukU. [IpusHaku mnomodust TpeyroiabHUKOB. [IpumeHeHue
Moj00usl K JI0OKa3aTelIbCTBY TEOpeM M pelleHuto 3anad. CUHYC, KOCUHYC U TaHIEHC
OCTPOrO yIJia IpsIMOYTOJIHOTO TPEYTOJIbHUKA.

OcHoBHAasl 1eJIb: BBECTH IMOHATHE MOJOOHBIX TPEYTOJILHUKOB; PACCMOTPETh MPU3HAKU
o100Ms TPEYTOJILHUKOB M UX TPUMEHEHUSI.
I'aasa VIII. Oxkpyxuoctb (17 yacos) .

B3anmHoe pacrnionoxenue npsMond U okpyxkHocTu. KacarenbHas K OKpYy»KHOCTH, €€
CBOMCTBO W mpu3Hak. lleHTpanbHble U BOHMCaHHBIE yIUIbl. YeThipe 3aMeuaTesibHbIC
TOYKU TPEYToJibHUKA. BriucanHasi 1 onurcaHHas OKpYKHOCTH.

OcHoBHasi 1eJb: PAacHIMPUTHh CBEJIECHUS 00 OKpPY)KHOCTH, M3YYUTh HOBBIE (aKTHI,
CBSI3aHHBIC C OKPYKHOCTBIO
I'nasa IX. Bekrtopsl (8 4acon).

[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOPa Ha YHUCJIO.

OcHOBHAsi HeJib: Hay4YUTh YYalllUXCA BBINNOJIHATH JEHUCTBHUS HaJ BEKTOPAMH Kak
HaIpaBJICHHbIMU OTPE3KaMU, MO3HAKOMHUTH C HCIIOJIb30BAaHUEM BEKTOPOB M METOJIA
KOOPAMHAT MIPHU PEIICHUU T€OMETPUUECKUX 3a/1a4

I'nmaBa X. Meron koopaunat (15 gacos).

Koopnunater BekTopa. Ilpocrerimme 3amauM B KOOpPAMHATAX. Y PaBHEHHE
OKPY>KHOCTH U IpsiMoil. [IppuMeHeHre BEKTOPOB U KOOPAMHAT MPU PEIICHUU 3a/1a4.
OcHOBHasl 1eJIb: BBECTU MOHITHE KOOPIAWHATHI BEKTOPA; 03HAKOMUTH C YpaBHEHUEM
OKPY>KHOCTH W TIPSIMOM; BbIpabOTaTh YMEHHUE BBINMOJHATH OMEpPAIlMU HaJl BEKTOpaMU;
MIPUMEHSTH BEKTOPHI K PEIICHUIO TEOMETPUUECKUX 3a/1au.

IMoBTOopenue. Pemenue 3amay. (4 Jaca).
OcHOBHas 1eJIb: TTOBTOPUTH U 3aKPEMUTh MPOTPAaMMHBIN MaTepual .

10 kaace
I'maBa XI|. CooTHouleHHs MEXIQy CTOPOHAMU M YIVIAaMH TpeyrosbHuKa. CkaiaspHOe
MpoM3BeIeHNEe BEKTOPOB (23 dJaca).
CHuHyC, KOCMHYC M TaHI€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TpEYroJbHUKOB. COOTHOIIEHHUS] MEXIYy CTOPOHAMH M YIJIAMH TPEYrOJIbHHKA. YTOII
Mexay BekTopaMmu. CKaJasipHOE MPOU3BEIEHUE BEKTOPOB.



OcHoBHasl HeJIb: MO3HAKOMHUTHh YYAIIUXCA C OCHOBHBIMU QITOPUTMAMH PELICHUS
IPOU3BOJIbHBIX TPEYTOJIbHUKOB.
I'nmasa XI|. [{nuHa oOKpyXHOCTH | TUIOMIAaL Kpyra (15 gacos).

[IpaBriibHBIE MHOTOYTOJIBHUKU. OKpYKHOCTH, OINKMCAHHAs OKOJIO MPAaBUIBHOTO
MHOT'OYT'OJIbHUKA W BIMCAaHHAs B HeEro. llocTpoeHue mpaBUIIBHBIX MHOTOYTOJBHHUKOB.
Jlnmrna okpyxHoctu. [Imomans kpyra.

OcHOBHAsl HeJb: PACIIMPUTH U CHUCTEMATU3WPOBATH 3HAHUA O MHOIOYTOJIBHUKAX;
paccMOTpeTh MOHATHS JJIMHBI OKPYKHOCTH M IUIOHIaAXd Kpyra u (Qopmyssl i UX
BBIYMCIICHHUS.

I'aasa X111 [Ismwkenue (8 gacos).

OtoOpaxenue miIockocTH Ha ceOs. [lonstue nBukeHusa. OceBas U LIEHTpaIbHAs
cummMmeTpud. [lapammensnbiii nepenoc. IloBopor. Hanmoxenne n nBrxeHusI.

OcHoBHasi UHeJib: TO3HAKOMUTH C TIOHSATHEM JIBJKEHHS W €ro CBOMCTBaMH, C
OCHOBHBIMHU BHJIAMU JIBUKEHUI, C B3AUMOOTHOIIEHUSAMU HAJIOKEHUN U JBUKECHUM
I'naBa XIV. HauanbHbie cBefieHUs U3 cTepeoMeTpuu ( 84acoB).

[Ipeamet crepeomeTpun. I'eomeTpruecKUe Tena U MOBEPXHOCTH. MHOTIOTrpaHHUKU:
Mpu3Ma, napajiesienunel, mupaMuaa, GopMyIibl Jisl BBIYUCICHUS UX 00beMoB. Tena u
MMOBEPXHOCTHU BpAILCHUS: UIUHAP, KOHYC, cepa, map, GopMyJIibl sl BHIYUCICHUS UX
ioniaiel NOBEpXHOCTEN U 0OBEMOB.

OcHoBHAasl eJIb: BBECTH MOHSITHS OCHOBHBIX MPOCTPAHCTBEHHBIX TE U UX AJIEMEHTOB;
HAy4YUTh TOJB30BAThCS TEOMETPUYCCKUM  SI3BIKOM IS OINMCAHUS TMPEIMETOB
OKpY)KaloIlIeT0 MHUpPA;  pacrno3HaBaTh Ha YEpPTEeXkKax, MOJEISIX M B OKpPYXKaromen
00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIC TeJa W WX DJIEMEHTHI, M300pa)xarh HX; B
OPOCTEHIINX CIIy4asX CTPOUTH CEUEHUS W Pa3BepTKU TMPOCTPAHCTBEHHBIX TEII;
HaXO0JIUTh 00BbEMBI U TUIOLIAH TOBEPXHOCTEH.

00 akcroMax IIaHUMETpuH (29aca)

becena 06 akcmomax mjiaHUMETPHH.

XV.IloBTopenmne. Pemenue 3ama4. (124acoB)

OcHoBHasl eJIb: TTOBTOPUTH M 3aKPETUTh MPOrPAMMHBIA MaTepral 3a Kypc OCHOBHOM
IITKOJTHI.



Y4eO0HO-TeMATHYCCKHN ILIAH

no npeomemy «I'eomempusn» ona 7-10-x knaccoe

Ne KosmmuectBo vacos
= |/ Pa3zniesnsl mporpammsl [Ipumepnas | Pabouas
% b nporpaMmma | mporpamma
£ 7 Kjaace
l. 1. | HavanpHble reOMETPUYECKUE CBEICHUS. 10 18
1. | 2. | TpeyronpHUKH. 17 27
I11. | 3. | IlapanienbHbie npsiMbIE. 13 19
4. | IloBTopenue. Pemenue 3anau. 6 4
Bcero: 46 68
8 kiace
IV. |1. | CooTHOomIeHUS MEXAY CTOpPOHAMH W  YIJIaMU 18 18
TPEyroJbHUKA.
V. | 2. | YeTbIpeXyTroabHUKU 14 24
VI. | 3. | Ilnomamu duryp 14 22
4. | IloBTopenue. Pemenue 3amau. 4 4
Bcero: 50 68
9 kJacc
VIl | 1. | IlonoOHbIE TPEYrOJbHUKH. 19 24
VIl | 2. | Okpyx)HOCTb 17 17
IX. | 3. | Bekropsl. 8 8
X. 4, | Meron KoopAHHAT 10 15
5. | IloBTopenue. Pemenne 3amau. 4 4
Bcero: 58 68
10 kaacce
Xl. | 1. | CooTHOIIEHHS] MEXIYy CTOPOHAMU U YIJIaMH 11 23
TpEeyroJbHUKA. CkanspHoe POM3BEICHNE
BEKTOPOB.
XIl. | 2. | JlauHa OKPY>KHOCTH U IUIOIIAJb Kpyra. 12 15
X | 3. | IBmxkenHue. 8 8
XI | 4. | HauaneHble CBEJICHUS U3 CTEPEOMETPHHU. 8 8
\Y
5. | O6 akcuomax MIaHUMETPHUH. 2 2
XV. | 6. |IloBropenue. Pemenue 3amau. 9 12
Bcero: 50 68
HTroro: 204 212




Y4eOHO-MeTOAUYECKOE U MATEPHATIbHO-TEXHHYECKO0E 00ecrevyeHne

-nevYaTHbIe Mocooust

1. ArtanacsH JI.C., byry3oB B.®., Kagomues C.b. I'eomerpus. 7-9 kmacchl.
M. Ilpocsemienune.2016 r.

2. H.A. Bunenkun, B.U. XXoxo, A.C. YecHokoB, «Marematrnkay y4eOHUK
1St 5 Kimacca o0meo0pa3oBaTenbHbIX yupexaeHuin MockBa. Maemo3una, 2016 T,

3. MaxkapsiueB FO.H.,, Munmtok HI'.  Anrebpa. 7- 9 xmaccel. M.
[Tpoceemenue 2016 r.

- TeXHH4YeCKHe CpeIcTBA 00yUYeHMs

WHTEpaKTUBHAsA A0cka, cpeactsa UKT;

-1eMOHCTPAIlHOHHBIE TOCOOHS:

MaKeTbl MHOTOYTOJIbHUKOB U T€Jl BPALICHUS C CEUCHHSIMU.

-uu(poBbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIC PeCypChI:

1. Kowmmakt-muck — Marematuka 5-6.Cepusi «Bce 3amaud  IIKOJIBHOM
MaTEMAaTUKN.
2.KoMmakT-IuCcKk — TpeHaxkep II0 MaremaTuke 6 KiIacc K yYCOHHKY

H.S.Bunenkuna u np.
3.HTEepHET-PECYPCHI.

Ilnanupyemsie pe3y/ibTaThl H3y4YeHHs YUeOHOr0 mpeaMera

APUDOMETUKA
5 kaace

3HaTb/yMeTh:

* YMHOXaTh U JCIUTh HaTypaJIbHbBIC YHCIIA, YUTATHh UX; CPABHUTH YHCIIA,
3aMKUChIBATh PE3YJIbTAT C MOMOIIBIO 3HAKOB <,>; BBIIIOIHITH JICJICHUS C OCTATKOM,
Ha3bIBATh MOJYYUBIIUNACS OTBET; HAXOUTh CPEIHEE apU(PMETUUECKOE HECKOIBKHIX
qHCced.

* YUTaTh YUCJIOBHIC M OYKBEHHBIC BHIPAKCHHUS; COCTABIISATH OYKBEHHBIC
BBIPAKEHHUS 110 YCIIOBUIO 33J1a4H; peliaTh TEKCTOBBIE 3aJ]a4H ; peliaTh YpaBHCHUS HA
OCHOBE 3aBUCUMOCTH MEXITY KOMIIOHEHTaMU JCHCTBUH (CII0OKEHUE M BRIUUTAHNUE)

® CTPOUTH, U3MEPATH OTPE3KH, CPABHUBATH WX, IEPEXOIUTH OT OJHUX €IMHUII
WU3MEPEHHUsI K IPYTUM; CTPOUTH TPSIMbIC, JTy4d, 0003HAaYaTh UX; H300paxaTh
KOOPJIMHATHBIN JIy4, OTMEYaTh HAa HEM 3aJJaHHBIC YMCJIa, HA3bIBATh YHCIIO,
COOTBETCTBYIOIIEE JAHHOMY JICJICHHIO Ha KOOPAUHATHOM JIy4ue; CTPOUThH OKPY>KHOCTb
0 3a/IaHHOMY PaJInyCy.

*  BBIYUCIATH MO (pOopMyJiaM, 3aMUCHIBATH (POPMYIIBI U YIIPOIIATh UX; HAXOIUTh
IUIONIA/1b MOBEPXHOCTHU Napajuieenue a. MepexoauTh OT OAHUX €AUHUII TUIOIaIeH K
APYTUM B COOTBETCTBUU C YCIOBUEM 3aJauH;

* CpaBHUBATH APOOM C OJMHAKOBBIMU 3HAMEHATEISIMU C ITOMOILIBIO
KOOPJIMHATHOTO JIy4a, YATATh PAaBEHCTBA U HEPABEHCTBA; YNTATh APOOH, 3aMUCHIBATH,



n300pakaTh Ha KOOPIMHATHOM JTy4e; 3alMChIBaTh YaCTHOE B BUIE ApoOU 1 HA000pOT,
IPUMEHSTH CBOMCTBO JCJICHUSI CYMMBI Ha YUCIIO; BBIICISATH IENYI0 YaCTh, 3aIIMCHIBAThH
YaCTHOE B BUJIC CMEIIAHHOTO YUCIIa; peIlaTh OCHOBHBIC 33/1a4H Ha JPOOH.

® yMeTh MPeoOPa3OBHIBATH M HAXOIUTh 3HAYCHUSI MAaTEMaTHYCCKUX BhIPKECHHI
Ha BCE JICHCTBUS C ACCATHYHBIMH APOOSMH U HATYPaJIbHBIMU YUCIAMH; PEIIaTh
ypaBHEHUSI, 3a]]a9H, IPUMEHSThH AJITOPUTMBI YMHOXKCHUS M JICIICHUSI IECSITHIHBIX
Apobeil B M3MEHEHHOM CUTYalINH;

® BHJICTh W HA3BIBATh KOMIIOHCHTHI B YHCJIOBOM M OYKBEHHOM BBIPKCHUSX;
HAXOJWUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHIA, WCIONB3YS  PACHPEICIIUTEIIEHOC
CBOMCTBO W QJITOPUTMBI ICHCTBHH C APOOSIMU; IPEOOPa30BBIBATH U HAXOAUTH 3HAYCHUSI
BBIPQ)KCHUH B U3MEHEHHOW CUTYAIIHUH;

® HaXOJUTh CpeaHee apu(pMeTHIeckoe HECKOJIBKUX YUCEeNl, pelaTh 3aJauu Ha
HaXOXXJCHHE CPEIHETO apu(hMETHUECKOTO HECKOJIBKUX YUCEI.

® UUTaTh W 3aIMCHIBATH MIPOIEHTHI; IIEPEBOUTH MPOIICHTHI B JICCATUIHYIO
pO0Bb;

oOpaIiare AECATUIHYIO TIPOOh B MIPOICHTHI; pEIaTh TPU BHUJA 33/1a4  Ha
MPOIICHTBI

® pacrno3HaBaTh, U300pakaTh U 0003HAYATH YTIIbI, U3MEPSATH U CTPOUTD YTIIbI
3aJJaHHOM IPaJyCHOW MEpbI; CTPOUTH U YUTATh TUATPAMMBbI; CPaBHHUBATH
reoMeTpuueckre GUrypsl U AejaTb BHIBOIBI.

6 KJace

3namov/ymemo:

® HAXOJUTh JCTUTEIU U 00IlIee KpaTHOE HATypaJIbHBIX YUCEN; YKAa3bIBaTh YHCIIA,
nensamuecs Ha 2,3,5,10; ymeTh packiiaiplBaTh YMCIO HA MPOCTHIE MHOKHUTEIIH;

® pemiaTh ypaBHEHHS, B KOTOPBIX KOMIIOHEHTHI, BBIPAXKCHBI OOBIKHOBECHHBIMHU
JIpOOSIMU; HAXOIUTH P00 OT YKCIIAa U YUCIIO TI0 APoOH;

® HaxXOJIUTh HEU3BECTHBIC YJICHBI TPOTIOPIINH; PEIIATh 3a/1a4l HA TIPOTIOPIIHH.

. CpPaBHUTH OTpHUIIATEIIHHBIC YKUCJa; BBIMOJHATH NEeUCTBUS c
MOJIOKUTENIBHBIMU U OTPUIATEILHBIMU YHCIIaMH; 00pamiaTh OOBIKHOBEHHYIO ApOOb
B JICCATUYHYIO.

. n300paxaTh TOJIOKUTEIbHBIE W OTPHUIIATENIbHBIC YHCJIA TOYKAaMH  Ha
KOOPAWHATHON MpPsSMOM;, HAXOAUTh PpACCTOSHHE MEXKIYy JBYMsS TOUYKaMU Ha
KOOpPJAWHATHOM IPSAMOM.

. ONpeeATh KOOPAUHATHI TOYKHU IJIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMU
KOOpAMHATAMH; CTPOUTh KOOPJMHATHBIE OCH, OTMETUTh TOYKY [0 3aJlaHHBIM €€
KOOpJIMHATAM, OTPEICIUTh KOOPAMHATHI TOUKH.

. peoOpa3oBbIBaTh OYKBEHHBIC BBIPAKECHHUS TYTEM PACKPBITUS CKOOOK U
MIPUBEJCHUST TIOJIOOHBIX CIIAraeMBbIX.

. pemarh JTUHEHHbIE YpPaBHEHUS U TEKCTOBBIE 3a7a4d C TTOMOIIBIO
JIMHEWHBIX YPABHEHUM.

. pacno3HaBaTh U U300pa)kaTh NEPHEHAMUKYJSIPHbIE U TMapalieibHbIC
npsiIMBbIE.

AJITEBPA



7 KJIacce

3HaTB/yMeTh:

. HaxOJIUTh 3HAYEHHS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUI; BBIIOJIHATH
apudmeTryecKkue AeUCTBUS C PallMOHAIBHBIMH YUCIAMU;

. OCYIIECTBISITh B BBIPAKEHUSIX U (POpMyrax YHCIOBBIE TMOACTAHOBKU U

BBIMOJIHATH COOTBETCTBYIOIIME BBIYMCIICHHS, BEIpaXaTh 13 (pOpMyI OHY ITEPEeMEHHYIO
4yepe3 OCTaIbHBIC;

. MCTIONB30BaTh anmapaT ypaBHEHUH KaK CPEACTBO JUIS PEIICHUS TEKCTOBBIX
3ajad;

. MCTIOJB30BaTh CTATUCTUICCKUE XaPAKTESPUCTUKHU TS aHAIHM3a PsAla JAaHHBIX
B HECJIOKHBIX CUTYaIlUsX.

. HAXOJUTh 3HaUeHUs (PYHKIUH, 3aaHHON PopMyIioH, Tabmuiie, rpadukom,

[0 €€ apryMEHTY; HaXOAWThb 3HAYEHMsI apryMEHTa MO 3HA4YCHUIO (QYHKIUU, 3aJJaHHOU
rpa@uKkoM WIM TaOJIMILIEH; ONUCHIBATH CBOMCTBA HM3YYEHHBIX (PYHKUUH; CTPOUTH M
YUTaTh rpauKu QyHKIUH.

. BBITIOJTHATH OCHOBHBIE JCHCTBHSI CO CTETICHSIMU C IIEJIBIMH ITOKa3aTeIsIMU;
8 kiace

3HaTb/yMeTh:

. BBITIOJIHATH ~ OCHOBHBIE JICUCTBUA  C MHOTOUJICHAMH U C
anredpandyecKuMu JpoosiMu;

. BBIMOJHATh PA3jI0KEHUE MHOIOWIEHa Ha MHOXHUTENU; MPEACTaBIATh
CYMMY, pa3HOCTb, IPOU3BEICHUE MHOIOUWICHOB B BHJI€ MHOTOYJICHA.

. BBITMOJIHATD TOKJICCTBEHHbIE npeoOpazoBaHus paloHaIbHBIX
BBIPAKCHU;

. pemarb CUCTEMbl JIMHEMHBIX YpaBHEHUH C JBYyMs IEpEMEHHBIMU U
NPUMEHATh WX TPHU PEIICHUH TEKCTOBBIX 3ajad;

. CTpouTh Tpaduk ypaBHeHUs ax+by=c, rae a0 wmm b#0;

. NPUMEHSTh CBOWCTBA  apU(PMETHUECKUX KBAJAPATHBIX KOpPHEH IS

BBIYMCIICHUS] 3HAYE€HUW U MpeoOpa3oBaHUil YHMCIOBBIX BBIPAXKEHUMN, COJAEPKAILUX
KBaJpaTHbIE  KOPHHW; BBINOJHATH  MNPOCTEHIIME  TPeoOpa3oBaHUs BbIPAKEHUU,
colepXKalluX  KBaJpaTHbIC KOPHM.

. pelars KBaJApaTHbIE YPaBHEHUSA U IPOCTEHUILINE paLoOHaIbHbIE
YpPaBHEHHUS U IPUMEHATH UX K PELICHUIO 3a1a4.

9 kaace
3namuv/ymemo:
. pacKJIaIbIBaTh KBAAPATHBIA TPEXWICH HA MHOXKHTEIH ;
. CTpOUTh TpapuKd KBaIPATHUUHBIX (YHKIMN; YKa3blBaTh KOOPIMHATHI

BEPIIMHBI 1apadoJIbl, €€ OCh CHMMETPHUH, HaIlpaBJIeHUE BETBEW MapadoJibl; HAXOAUTD 110

rpa@uKy MPOMEXYTKH BO3pacTaHus W YObIBaHUS (YHKIUH, a TAKXKE MPOMEKYTKH
3HAKOTIOCTOSIHCTBA;

. BBINIOJIHATh JCHCTBUSL CO CTENEHSMU C HATypaJlbHbIM M LEJIbIM
MOKa3aTelsIMH;



J 3alUChIBaTh 4YKCJIAa B CTAaHAAPTHOM BHUJIE, 3alUCHIBATH NPUOJIMKEHHBIC
3HAQYCHUSI YHUCEJI, BBIMOJHATH JICUCTBUA HaJl MPUOIMKCHHBIMU 3HAYCHUSMH, PEIIaTh
ypaBHeHUs 3" u 4°" cTeneHu C MOMOIIBI0 Pa3IOKEHUS HA MHOXXHUTEIM M BBEICHUS
BCIIOMOTATEIbHOMN NIEPEMEHHOM;

. elmIaTh HEpaBeHCTBA BHaa ax?+bx+c>0 wm ax?+bx+c<0: pemaTh

M
HEPABEHCTBA METOJOM UHTEPBAJIOB.

10 kaace

3HaTB/yMeTh:

. peliaTh CUCTEMBI ABYX YPaBHEHHMH C JABYMS MEPEMEHHBIMHU TpadudecKuM
CII0c000M, CIOCOOOM MOJACTAHOBKH M CIIOKEHUS; PEIIATh 3aJa4l COCTABICHUEM CUCTEM
YpPaBHECHUM;

. HAaXOJIUTh JHO0O0M YJI€H U Pa3HOCTh apU(PMETUUYECKON IPOrPECCHH;

OPUMEHATHh (POPMYITy CyMMBI N—TIEPBBIX WIEHOB apu(PMeTHYECKON mporpeccuu
IIPU PELECHUY 33]1a4;

* HaXOAWUTb 3HAMCHATCJIb 1 J10001 YJIeH FGOMeTpPI‘leCKOfI IIPpOrpeCCuu,
HaXOJUTh CyMMY N IEPBBIX YJICHOB FCOMeTpI/I‘IeCKOf/'I IIPpOrpcCCum.
* HN3BJICKATb HH(i)OpMaIII/IIO, IMpCaACTAaBJICHHYIO B Ta6m/max, Ha JUarpamMmax,

Ha rpaukax; COCTAaBJIATh TaOJIUIbl; CTPOUTH AuUarpaMMmbl U TpaduK{; BBIUYUCIATH
CpeIHHE 3HAUYEHHUSI pE3yJIbTaTOB U3MEPEHUI; HAXOIUTh YAaCTOTY COOBITHH;
. B MPOCTEUILNX CIIy4asiX HAXOJIUTh BEPOSITHOCTH CIy4YaWHBIX COOBITUH, B
TOM YHCIIE C UCTIOJIb30BaHUEM KOMOMHATOPUKH.

TEOMETPUsA
7 kJaace

3Harb/ymMeTh:

*  u300paxaTh IUIAHUMETPUYECKUE (UTYphl; paCIO3HABaTh  [E€OMETPUUYECKHE
¢burypsl, pa3niuyarb UX B3aHUMHOE PACIOJIOKEHUE;

* C T[OMOLIBIO JHMHEWKH HU3MEpPATh OTPE3KH; M300pakaTb TpPEYTrOJbHHKH,
pacrno3HaBaTh MX Ha 4YepTekax, MOJENSIX W B TEKylleil 00CTaHOBKE; CTPOUTH YToJl
CMEXHBI C JaHHBIM YIJIOM.

* pemarb OCHOBHBIEC 33/1a4d Ha IIOCTPOEHUE C TMOMOINBI LHUPKYJISd W JIMHEWKU:
yria, paBHOTO JaHHOMY; OMCCEKTPUCHI TaHHOTO YTJIa; CEPEAMHHOIO MEePIeHINKYIsIpa K
OTPE3KY; MPAMOM, NapajuIeIbHONM JaHHOU IPSAMOW; TPEYrojJbHUKA 10 TPEM CTOPOHAM;
pelars 3aJa4d Ha HaxOXKICHUE IMEpUMETpa TPEyroJIbHUKA.

® paclo3HaBaTb Ha PHUCYHKE [apbl HAKPECT  JIEXKaIUX, OJHOCTOPOHHMUX,
COOTBETCTBEHHBIX YIJIOB; peLIaTh 3aJayd, OINHPAsICh HA CBOMCTBA MapajlIeIbHOCTH
IIPSAMBIX.

8 kiacce

3HaTb/ymMeTh:
* yYMETh pellaTh 33Ja4d Ha HAXOXKJCHHUE YIJIOB TPEYTrOJIbHHKA ;
. BBIMIOJIHATh YEPTEKU MO YCIOBHUIO 33]1aY;



hd CTPOUTHb TPCYI'OJIbHUK IO TPECM ISJICMCHTAM,

* PacCIIO3HaBaTh U I/1306pa}KaTI) YCTBIPCXYT'OJIbHUKHU,

* peuiaTtb TCOMCTPHUUCCKHUC 3aJa4u, OIINpaACh Ha CBOMCTBA
YCTBIPCXYT'OJIbHUKOB,; BbBIYHUCIIATH ILJIOIIAIH (1)I/Il“yp;

s APryMCHTHPOBATL CYKIACHUA, HCIIOJIB3Yys OIIPCACICHUA, CBOﬁCTBa, IMIPU3HAKH.

9 Kaace

3HaTb/yMeTh:

* HaXOJUTh MOAOOHBIC TPEYTOJbHUKHU; BBIOIHATh YEPTEHKU MO YCIOBUIO 3a]ay;
MIPUMEHSTH MTPU3HAKH MO00USI K PEIICHUIO 3a/1a4.

* pacrno3HaBaTh M HM300pakaTh B3aMMHOE PACIOJIOKEHHUE MPSMON U OKPYKHOCTH;
pemiath  T€OMETPUYECKUE  3aJauyd; apryMEHTUPOBATh  CYXKJACHUS,  HUCIOIb3Ys
OTpeIeJICHHs], CBOMCTBA, MPU3HAKH.

BBINIOJIHATh ONEpalMyd HaJ BEKTOpaMH; MPUMEHSITh BEKTOPHl K PEHICHUIO
r€OMETPUYECKUX 3a/1a4.

10 kaacce

3HaTb/yMeTh:

* [OJIb30BAaThCsl ~ AJTOPUTMAMU  PEIICHUS  MPOU3BOJBHBIX  TPEYTOJbHUKOB;
BBIYUCIIATH IUIONIA/Ib TPEYTOJIbHUKA, HCIOJIb3ysd H3y4eHHbIe (OPMYJIbI, BBIYUCISATH
YTOJI MEXK]ly BEKTOpAMH

* TIpUMEHATH (HOPMYJIBI MPU PEUICHUM 3aJ]ay: BBIUYMCICHUE IUIOMIAJEH U CTOPOH
MPaBWJIbHBIX MHOTOYTOJIbHUKOB;

* HaxXOJUTh PAJUyC BIHUCAHHBIX W OMUCAHHBIX OKPYKHOCTEW; BBIUUCIATH JJIUHY
JyTU OKPY>KHOCTHU U TUIOMIAb KPYTa; BBIMOJHATh IOCTPOCHHUE KBaJparTa, MPaBUIBHOTO
TPEYTOJbHUKA, IIIECTUYTOJIbHUKA;

* BBINOJHATH TOCTPOCHHE OOpPa30B TOUYEK, OTPE3KOB, TPEYTrOJLHUKOB  MpHU
CUMMETpHUSIX, MapauieIbHOM EPEHOCE, TOBOPOTE.

* T0JIb30BATHCS TEOMETPUUECKHUM SI3bIKOM JJISl ONMCAHUS IPEIMETOB OKPYKAIOIIETO
MHpa; pacro3HaBaTh HA YEPTEkKaxX, MOJACIAX U B OKPYKaIOIIeH 00CTAaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE Tella W WX JJIEMEHTHI, M300pakaTh WX; B MPOCTEHIINX CIydasx
CTPOUTH CEUYCHHS U PA3BEPTKH MPOCTPAHCTBEHHBIX TEJ; HAXOIUTh OOBEMBI U TIIOMIATN
MMOBEPXHOCTEM.

TpeOoBaHus K YPOBHIO NOATOTOBKH BBIIYCKHUKOB
B pesynbrare nzyuyeHnss MaTEMAaTUKHU BBIITYCKHUK HAYYUTCS

3HATH/TMIOHUMATH

e 3HAUCHHME MaTEeMaTUYCCKOU HAayKU Ui pCHICHHA 3a71da4, BOBHUKAOUIUX B TCOPUHN
W IIPAKTHUKE, IIUPOTY U B TO K€ BPEMs OTPAaHUYCHHOCTL IPUMCHCHHA MATEMATHYCCKUX
MCTOAO0B K aHAJIN3Yy U UCCIICAJOBAHUIO ITPOICCCOB U SIBIICHUM B IIpHUpoOJAC U O6HICCTBC;

e 3HAUCHMC IIPAKTHKHM ¢ BOIIPOCOB, BO3HHUKAIOIIUX B caMOM MaTeMaTHKE JIIA
(I)OpMHpOBaHI/IH N pa3BUTUA MaTEMaTHYECKOM HAayKHW, HCTOPHUIO PA3BHUTHA IIOHATHA
quciia, CO3JJaHrd MaTCMAaTHYCCKOT'O aHaJIn3a, BOBHUKHOBCHUA U pa3BUTHUA T'COMCTPHHU,



e YHHBEPCAIbHBIM XapaKTep 3aKOHOB JIOTMKM MAaTEMAaTHYECKUX pPacCyKICHUM,
UX IPUMEHUMOCTB BO BCEX O0JIACTAX YEJIOBEUECKOM 1€ATEIbHOCTH;
e BEPOATHOCTHBIM XapaKTep Pa3IMYHbBIX IPOLIECCOB OKPYKAIOIIETO MUPA;

APUDOMETHUKA

yMeThb

¢ BBINOJHATH YCTHO apuMeTHUIecKue AeCTBUS,

o TEPEXOJUTH OT OJHOM (POPMBI 3aMHMCH YUCEN K JIPYroil; 3amuchiBaTh OOJIBIINE
Y MaJibl€ YHCJIA C UCTOJb30BAHUEM IIENBIX CTEIICHEN IECITKH;

¢ BBITIOJIHATH apU(PMETUUECKHUE JIEUCTBUS C pAllMOHAIBHBIMUA YUCIIAMH, CPABHUBATH
palMOHANIBHBIE U JEWCTBUTEIBHBIE YUCIIA; HAXOIUTh 3HAYEHHS YHCIIOBBIX BBIPAKEHUN;

e pelarh TEKCTOBBIE 33]1a4U;

HCIIOJIB30BaTh IIpPIOﬁpeTeHHLIe SJHAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ
ACATCJIBbHOCTH A HOBCC}IHCBHOﬁ KM3HU QJIA:

e pCUICHWS HECJOXHBIX TMPAKTUYCCKUX PACUCTHBIX 3aJady, B TOM 4YHUCIIC
C WCIIOJIH30BAaHUEM TIPH HEOOXOJUMOCTH CIPAaBOYHBIX MATEPHANIOB, KaJIBKYJIATOpA,
KOMITBIOTEpA.

AJITEBPA

yMeTh

o BBINOJHATH apUPMETHUYECKUE JEHUCTBUS, COYETas YCTHbIE W MHUCbMEHHBIC
pPUEMbI, TNPUMEHEHHE BBIYMCIUTENIBHBIX YCTPOWCTB; HAXOAUTh 3HAUYEHHUS KOPHS
HaTypaJIbHOM CTENEHHW, CTENEeHW C paloHaJIbHBIM IIOKa3aTesleM, Jiorapudma,
UCIOJIB3YS MTPH HEOOXOAMMOCTH BBIUMCIUTEIbHBIE YCTPOICTBA; OJIB30BATHCS OLICHKON
Y TIPUKHUJIKON TIPU MIPAKTHUECKUX pacyeTax;

e TPOBOJUTH MO M3BECTHHIM (pOopMysiaM M IpaBuiiaM MpeoOpa3oBaHus OYKBEHHBIX
BBIPOKEHUM, BKIIIOYAIOLIUX CTENEHU, PAJMKabl, JOrapu(pmMbl U TPUTOHOMETPUUECKUE
(byHKIUY;

e BBIYHCIATH 3HAYEHUS YHUCJIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBISA
HEO0OXOMMBIC TTOJICTAHOBKHU U TIPEOOPa30BaAHUS;

HCNOJIb30BATHL  NMPUOOpPETEHHbIE  3HAHUSL M YMEHHS B NPAKTHYECKOil
NesITeJIbHOCTH M TOBCEIHEBHOM KU3HH JIJISI:

e TMPAKTUYECKUX pacueToB 1o GopMynam, BKiIOYas (QoOpMynbl, coaepKaiiue
CTENEHU, paauKalibl, JOrapudmMbl U TPUTOHOMETpUYECKHE (PYHKIUU, HCHONB3Ys IMpHU
HEOOXOUMOCTH  CIPABOYHBbIE  MaTepuUalbl U NPOCTEUIINE  BBIYUCIUTEIIbHBIE
YCTPOWCTBA.

OYHKIUHU u TPAOUKHN

yMeThb



e OTpENeNsATh 3HadeHWE (PYHKIUU TI0 3HAYCHHWIO apryMeHTa TMpU Pa3THMIHbIX
criocob6ax 3agaHus QPyHKIINH,

e  CTPOHUTH IpaUKH N3YUCHHBIX (DYHKITHIA;

e ONHUCHIBATH 1O rpaduKy W B MPOCTCHINIMX ciaydasx 1o ¢opmyie[l] moBencHme
M CBOMCTBA (YHKIHH, HAXOIUTh 1O rpaduky (GyHKIHH HAWOOJBIINE W HAaUMEHBIITHE
3HAYECHUS;

e pCIIATh YpAaBHCHUS, MPOCTEHINHME CHCTEMBl ypPaBHCHHM, HCIIOJL3YsS CBOHCTBA
(GbyHKIUN 1 UX TpaUKOB;

HCIO0JIL30BATh NnpuodpeTeHHbIE 3HAHUSA U YMEHUA B NPAKTHYECKOi
NeATEJHLHOCTH M MOBCEIHEBHOM KU3HHU J1JIA:

e ONHUCAHUS C MOMOIIbIO (YHKIMA pa3TUYHBIX 3aBUCUMOCTEH, MpECTaBICHUS
uX rpaduyecKku, MHTEPIPETANU TPAPUKOB;

HCIIOJIB30BaThb npnoﬁpeTeHHme SJHAaHUA U YMCHUSA B HpaKTH‘IeCKOﬁ
ACATCJIbHOCTH A HOBCC}IHCBHOﬁ KM3HU QJIA:

e peueHus TMPUKIAIHBIX 3a7a4, BTOM YHCJIE COLUUAIBbHO-3KOHOMHYECKUX
U (GU3MYECKUX, HAa HAaUOOJIbIIIME W HAMMEHBIINE 3HAYCHUS, HAa HaXOXKJEHHUE CKOPOCTHU
1 YCKOPEHUS;

YPABHEHUSA n HEPABEHCTBA
yMeTh

e pemarb paLMoOHaIbHbIE YpaBHEHUS Y HEPABEHCTBA, IpOCTENIINE
MppanyOHaIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI,

e COCTaBJIATh YPABHEHUs U HEPABEHCTBA 110 YCJIOBUIO 3aa4U;

e HCHOJB30BaTh JJs NPUONIIKEHHOTO pEIIeHUsT YypaBHEHUH U HEPaBEHCTB
rpaguuecKkuil MeTox;

e U300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBA PEIICHUN MPOCTEHIIMX
YPaBHEHUH U UX CUCTEM;

HCNOJIb30BATh  NPUOOpPEeTeHHbIE  3HAHUS M YMEHHMSl B NPaKTUYeCKOil
AeSITeJIbHOCTH U MOBCETHEBHOM KU3HHU JIJISA:

° IMOCTPOCHHUA 1 UCCIICIJOBAHUSA HpOCTeﬁHIHX MAaTEMAaTHYCCKUX Moz[eneﬁ;

I'EOMETPUA

yMeThb

o TIOJIB30BAThCS SI3BIKOM TE€OMETPHH JUIS ONHCAaHUS TPEJAMETOB OKPYXKAFOIIEro
MUpA;
¢ pacmo3HaBaTh reOMeTpUYecKHe (PUTYpHI, TeIa Ha YepTexax U MOJEIX;



o u300paxaTb reoMeTpuyecKkrue (Urypbl, Teia; BBHIMOJIHATH YEPTEKU IO YCIOBHUIO
3a/1ad;

e pemwarth IUIAHUMETPUYECKUE U MPOCTEHIIME CTEPEOMETPUYECKUE  3a7a4u
Ha HaXO0KJICHUE T€OMETPUUECKUX BEINYUH;

e IIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJ€E PEIICHUS 3a/1a4;

HCIIO0JIB30BaTh HpPIOﬁpeTeHHLIe SJHAHUA H YMCHUSA B IIpaKTI/l‘IeCKOﬁ
ACATCJIBHOCTH " HOBceI[HeBHOﬁ AKU3HU NJIA

e pELICHHs NPAKTUYECKUX 3a1aY;
e IIOCTPOEHUN F€OMETPUYECKUMHU UHCTPYMEHTAMH.

Dopmul opeanuzayuu yuedH020 npoyecca:
WHJMBUAYaJIbHbIC, TPYIIOBBIC, UHIUBUIYAJIbHO-TPYNIIOBBIE, ()POHTAIBHBIE,
KJIACCHBIE U BHEKJIACCHBIE.
Dopmovl KOHmpona:
caMoCTOsITeNIbHas paboTa, KOHTPOJIbHAsA paboTa, TECTUPOBAaHUE, 3a4€T, padoTa Mo
KapTOYKaM.
Buowt opzanuzayuu yueonozo npouecca:
CaMOCTOSTENIbHBIE pa00Thl, KOHTPOJIbHBIE PAOOTHI.

KOHTPOJIb YPOBHSA OBYYEHHOCTH

Crnoco0bI npoBepKHu

[TpomexyTouHas aTTrecTtalusi NPOBOAUTCS B GOpPME TECTOB, CaMOCTOSTEIbHBIX
paboT W MareMaTWyeckKux AUKTaHTOB (1o 10-15 MMHYT) B KOHLIE JIOTMYECKHU
3aKOHYEHHBIX OJOKOB yueOHOro matepuaia. [IpoMexyTodHas TojoBas aTTeCTAIHs
MpeayCMOTpPEeHa B BUJIE€ KOHTPOJIbHOU paboThI (5, 6, 7 kilaccax), B popMe TECTUPOBAHUS
(8, 9kmaccax) mB ¢dopmare I'MA (10 kmacc). Ilpu 3TOM HCHONB3YIOTCS TEKCTHI
CaMOCTOSITENIbHBIX U KOHTPOJBHBIX Pa0OT M3 TUAAKTHUYECKUX MaTEepPHAIOB, BXOSIIINX B
YMK.

PexoMeHnganmu 1o oueHke 3 HAHUH M YMEHHUI 00y4aomuxcs 10 MaTeMaTHKe.

Onupasch Ha 3TH PEKOMEHJALHUH, YYWTENIb OLICHUBAECT 3HAHUS W YMECHUS
YYAIMXCS C YY€TOM UX UHJIMBUAYATbHBIX OCOOEHHOCTEM.

1. Conepxanre U 00beM MaTepHaa, IOAISKAIIETO MPOBEPKE, OMPEISIICTCS
nporpammoil. IIpu mpoBepke yCBOEHUsS MaTepuajga HYKHO BBIABISTh IOJHOTY,
MPOYHOCTh YCBOCHHS OOYYAIONTUMHUCA TEOPUH U yMEHUS MPUMEHATH €€ Ha TPAKTHKE
B 3HAKOMBIX U HE3HAKOMBIX CUTYyalUsX.

2. OcHoBHBIMU (hOpMaMU TPOBEPKH 3HAHUN U yMEHHMH OOYyYaromuxcs
10 MaTeMaTHKe SBJISIOTCA MUChbMEHHAsh KOHTPOJbHast paboTa M yCTHBINA ompoc (3a4er).
[Tpu oneHKe MUCHMEHHBIX U YCTHBIX OTBETOB YUUTENb B IIEPBYIO OYEpEAb YUUTHIBACT
MOKa3aHHbIe OOydJarolMMKCA 3HaHUS W yMeHHUs. OlLieHKa 3aBUCUT TaKkKe OT HaIUYHS
M XapakTepa MOTPELIHOCTE!, TOMYIIEHHBIX 00y4alOIUMHUCH.



3. Cpenu morpenrHocTeil BbLAETAIOTCA OMMOKH U HenodeThl. llorpemrHocts
CUMTAETCS OIINOKOM, €ClIM OHA CBUAETEIBCTBYET O TOM, YTO OOYYAIOIIUNCS HE OB
OCHOBHBIMH  3HAaHWSIMH, YMEHHsSMH, YKa3aHHBIMH B nporpamme. K Hemoueram
OTHOCATCS NOTPEIIHOCTH, CBUJAETEIBCTBYIOIIME O HEJOCTATOYHO IIOJHOM  HJIU
HEJ0CTaTOYHO NPOYHOM YCBOEHUM OCHOBHBIX 3HAaHMM M YMEHUH WM 00 OTCYTCTBUH
3HAHWM, HE CUYMTAOLIUXCS B IIpOrpaMMe OCHOBHbIMU. Hemoderamu Takyke CUMTAIOTCS:
IOTPEIIHOCTH, KOTOPBIE HE IPUBEIN K UCKAKEHUIO CMBICIA ITOJYYEHHOIO YYEHUKOM
3aJjaHusd  WIM cnoco0a ero BBINOJHEHMS; HEeaKKypaTHas 3aluch; HeOpexxHoe
BBITIOJTHEHHE 4YepTexa. [paHuna Mexay OmMUOKaMHd U HEAOYeTaMM  SIBIISICTCS
B HEKOTOpPOW cTeneHu yciaoBHOW. Ilpum omHHMX oOOCTOSITENBbCTBAX — JOMYLIEHHAsS
OOy4arONIMMUCSL TOTPEIIHOCTh MOXKET paccMaTpUBAThCA YUYUTEIEM Kak OIIMOKa,
B IPYro€ BpeMsl U MPU APYTHX 00CTOATEIBCTBAX — KaK HEJI0YET.

4. 3anmaHug 08 YCTHOTO M MMCBMEHHOTO ONpOca OOYYarOIIUXCS COCTOST
U3 TEOPETUYECKUX BONMPOCOB M 3a1ady. OTBET Ha TEOPETUYECKUI BOIIPOC CUUTAETCS
Oe3yIlpeuHbIM, €CIU 110 CBOEMY COJEpP’KAaHUIO IOJHOCTBIO COOTBETCTBYET BOIPOCY,
COJIEPKUT BCE HEOOXOAMMBIE TEOpETUYECKUE (PaKThl s 0OOCHOBAHHbBIE BBIBOJBI, & €TO
W3JI0)KECHUE W IIMCBMEHHAsl 3allUChb MAaTEMaTU4YeCKH TPAaMOTHBI M OTIMYAOTCS
MOCJIEI0BATEIBHOCTBIO M aKKypaTHOCThIO. Pelienne 3amaun cuutaercs Oe3yNnpedHbIM,
€ClIi TpPaBWIBHO BBIOpAaH CMOCOO pEIIEHHs, CaMO pELIEHUE COMPOBOXKAACTCA
HEOOXOJUMBIMU  OOBSICHEHUSIMH, BEPHO, BBIIOJHEHbl  HYXHbI€  BBIUMCIICHUS
U IpeoOpa3oBaHus, MOJIYYEH BEPHBINA OTBET, MOCJIEI0BATEILHO M aKKYypaTHO 3alKHCcaHo
pelieHue.

5. OmeHka OTBeTa ydYamierocs MpPH YCTHOM U MUCBMEHHOM OIPOCE IPOBOJIUTCS
0 MATHOATLHOM CHUCTEMEe, T.€. 3a OTBET BBICTABIACTCS OJIHA M3 OTMETOK: 2
(HEeyIOBJIETBOPUTEIIHHO), 3 (YIOBIETBOPUTEILHO), 4 (XOpOI1I0), 5 (OTIUYHO).

6. YumTenp MOXET MOBBICUTH OTMETKY 3a OPUTHHAJIBHBIA OTBET Ha BOMPOC WIIA
OpPUTMHAIBHOE  PEIICHUE  3aJaud, KOTOpPbIE€  CBUAETEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM Pa3BUTHUH OOYYAIOIIETOCs; 3a PEelIeHre OoJiee CIOKHOU 3aadul WU
OTBET Ha 0oJiee CIIOKHBIM BOIMPOC, MPEIOKEHHBIE O0YYarOMIeMyCs JTOMOJHUTEIHHO
MIOCJIE BBITIOJIHEHUSI UM 3aJIaHUM.

Kpurtepuu u HOpMbI OlIeHKH 3HAHUI, YMEHU M HABBIKOB 00Y4aI0IUXCS.

OueHka NMUCbMEHHBIX KOHTPOJBHBIX Pa00T 00y4YaromuXxcs.
OTBeT OlLICHUBAETCSI OTMETKOM «by», eciu:
° paboTa BBIIIOJIHEHA TIOJIHOCTBIO;
® B JIOTUYECKHX PACCYXKJEHUSX U OOOCHOBAaHWUW PEIICHUS HET MPOOETOB U
OIINOO0K;
® B pEHICHUHM HET MaTeMaTH4YeCKHX OMmMHOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpas HE SBISETCSA CICACTBUEM HE3HAHWS WM HETOHWMAaHUS Y4eOHOTO

Marepuana).
OtmeTKa «4» CTaBUTCA B CIECAYIONINX CIydasx:
o paboTa BBIMIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHMS WIArOB PELICHHUS

HECAOCTATOYHBI (GCJII/I YMCHHC 00OCHOBBIBATh PACCYKACHUA HE ABJIAIOCH CIICHUAJIBHBIM



00BEKTOM MPOBEPKH);

o JIOMYIIEHBl OJIHA OIIMOKAa WM €CTh JIBa — TPpU HEAOYETAa B BBIKIIAJKAX,
PUCYHKaX, YepTexax WiH rpadukax (eciu 3TH BUJIbI pabOT HE SBJSUIMCH CHEIMaTbHBIM
00BEKTOM ITPOBEPKH).

OtmeTKa «3» CTaBUTCS, €CIIU:

o JIOTyIIeHo Oosiee OfHOM OmMOKM uiau Oojee JBYyX — TpeX HEIO0YETOB B
BBIKJIQJIKAX, YepTekax WU Tpadukax, HO OOydarommiics oOnamaer 00sS3aTeTbHBIMU
YMEHHSMU 110 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

o JOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIlIUe, YTO OOyYaroniuiics He
oOzanaer 00s3aTeIbHBIMU YMEHUSAMH IO JAHHOW TEME B MOJIHON Mepe.
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