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Tun nporpamMmsbl

[Tporpamma 0611€00pa3oBaTENHHBIX
YUpEKACHUN

Craryc nporpamMmmbl

Pabouast mporpamMma yueOHOT0 Kypca

Ha3Banme, aBTOp ™M
npeAMeTHOH  y4eOHOM
(mpuMepHOH, aBTOPCKOIi),
KOTOpOi pa3paborana
nporpamma

roJ W3gaHus
NporpamMmbl
HAa OCHOBE
Padouasn

[TpumepHas mporpaMmma OCHOBHOTO OOIIIErO
00pazoBaHMs IO MATEMATHKE

[TpumepHBIE TPOTrPAMMEI TI0 Y4EOHBIM
npeaMeram. Matemaruka. 5-9 knaccel. — M.
[Ipoceemenue, 2011. — (CtanaapTsl BTOpOTO
MTOKOJICHHUS. )

JI.C.Atanacsn, B.®.byry3o0s, F0.A.I'na3koB u
np. 'eometpusi. Meroguueckue
pexoMeHanuu. 7 knacc. — M.: IIpocseenue,
2016.

JI.C.Atanacsn, B.®.byry3o0s, F0.A.I'na3koB u
ap. 'eomerpusi. Metoguueckue
pexomenauuu. 8 kiacc. — M.: [Ipocsenienue,
2016.

JI.C.Atanacs, B.®.byry3os, F0.A.I'nazkoB u
ap. 'eomerpusi. MeToguueckue

pexomenaauuu. 9 kinacc. — M.: [Ipocenenue,
2016.

YMK (aBTOp yueOHMKA, U31ATEJLCTBO H
roj u31aHus),  y4eOHO-HAIJIsIHbIE
nocoOusi (KOHTYPHbIE KapThl, aTJIac)

JI.C.Atanacsn, B.®.byry3os, C.b.KanomiieB u
np. I'eometpus. 7-9 kinaccel. — M.:
ITpoceemenue, 2014, 2015.

Kareropust o0yuarommxcs

Yyammecs 7,8,9 knaccoB 'bOY cpenneit
1koJibl Ne 10 ¢ yrimyOn€HHBIM U3ydeHUuEM
xumun BacuneoctpoBckoro paiiona CaHKT-
ITerepOypra

Cpoxu ocBOCHHS IPOrPaMMBbI

1roxg

O0Bbém yueOHOro BpeMeHHn

85 uvaca / 102 gyacos / 85 uacoB

®opma o0yueHHust

OYHas

Pexxum 3anaruii
1 monyronue - 16 Henenb
2 nonyroaue - 18 Henenb

7 Knacc:
3 yaca B Heneno — 1 monyroaue
2 9aca B HEJICIIO — 2 TIOJTyTO/Ine
8 knacc:
3 vaca B Hezenmo — | momyrosue
3 yaca B HEJIEINIO — 2 TIONyro/inue
9 knacc:
2 Jaca B HeJIeNo — | mosyrojue
2 gaca B HEJICIIO — 2 TIOJIyTOJIHe




IHosicuuTenbLHAA 3aNIHCKA

Pabouast mporpaMma coctaBiieHa Ha OCHOBaHUH:

. ®enepanpHoro 3akoHa Ne273-03 «O06 obpasoBanum B Poccuiickoit denepanun» ot
29.12.2012 (¢ u3MEHEHHUSMH ¥ IOTIOJIHEHSIMH);
o @denepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOILEro

o0pa3oBaHMs, YTBEPKIACHHOTO MpHUKa3oM MwuHHCTEpCcTBa 00pa3oBaHus W Hayku PD or
17.12.2010 Ne1897;

o @denepanbHOTO  TEpevHs  YYCOHHKOB,  PEKOMEHIOBAaHHBIX  (IOMYIIEHHBIX) K
UCIIOJIB30BaHUIO B 00pa30BaTENBHOM IIpoIecce B 0Opa30BATENbHBIX YUYPEKICHHUSIX,
peaNM3yIoNMX TporpaMMbl  00IIEero  oOpa3oBaHus, yTBepkIAeHHoro Ilpukazom
Muno6puaayku Ne 1067 ot 19.12.2012 (c u3MEHEHHUSIMU U JTOTIOJTHCHHUSAMHU ),

. denepanbHOro 6a3uCHOr0 y4eOHOro Iu1aHa Juist 00pa30BaTeNIbHBIX YUpexxaeHuii PO;
. yueOHoro mana ['bOY COILL Nel0 na 2022/2023 y4eOHBbIi rox;
. OcHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazosanus [ bOY COILI

Nel0 ¢ yrmyOneHHBIM U3ydeHUEM XHMHUH.

PaGoyast mporpamma cocraBiieHa Ha OCHOBE:

° [TpumepHoO#i mporpaMMbl OCHOBHOT'O O0IIIeT0 0Opa30BaHMsI IO MaTEMAaTHKE,

. [IpumepHBIX mporpamMm o y4dyeOHbIM INpeameraM. MaremaTtuka. 5-9 kmaccel. — M.:
ITpocsemienue, 2011. — (CtangapThl BTOPOro MOKOJIEHUSL.)

° JI.C.Atanacsn, B.®.byry3oB, HO.A.I'mazkoB u gap. I'eomerpus. Metonuueckue
pekomenganuu. 7 kiacc. — M.: IIpocsemnienue, 2016.

o JI.C.Atanacan, B.®.byry3zoB, lO.A.I'nmazkoB u gp. ['eomerpus. Meronnueckue
pexomenaauuu. 8 kiacc. — M.: [Ipocsemenue, 2016.

° JI.C.Atanacsn, B.®.byry3oB, HO.A.I'mazkoB u gap. I'eomerpus. Mertonuueckue

pekomenganuu. 9 kiacc. — M.: IIpocsenienue, 2016.

Mecmo yueonozo npeomema ¢ yueonom naane Oy

VYueOubiii npeamer «l'eomerpusi» sBiseTcss (enepasbHbBIM KOMIOHEHTOM Y4eOHOIo
IJIaHa U OTHOCHUTCS K MPeAMETHOM o0nactu «MaTtemaTika U HHPOPMaTHKa.

Pabouas mporpamma B 7 kiacce paccuntaHa Ha 1 roj mpu 3 Yacax B HEJENIO B MEPBOM
MOJIYTOJIMY U 2 Yacax B HEJIEII0 BO BTOPOM MOIYrouu, TO ecTh Ha 84 vaca B roa. [1o pemenuto
Mearorn4eckoro cOBeTa BblIeeH | TOMOIHUTENbHBIN Yac B HEAEIIO B IEPBOM MOIYTOANH (KaK
koMmoHeHT OVY), MOCKONbKY 3TOT MpeIMeT B 7 Kiacce SBISETCS HOBBIM U BBI3BIBACT P
TpyAHOCTEH y 00y4aroImuxcsl.

PaGouas mporpamma B 8 kiacce paccunTaHa Ha 1 roa mpu 2 Yacax B HEJENIO B IEPBOM
MOJIYTO/IMU U 3 Yacax B HEJEII0 BO BTOPOM IOJYroJuHU, TO €CTh Ha 86 yacoB B roa. Beigenen 1
JOTIOTHUTETFHBIA Yac B HENENI0 BO BTOPOM MOJYTOAMM (KaK pEerHoHalbHBIH KOMIIOHEHT) MO
pexomennanuu KO CII6.

PaGouas mporpamma B 9 kiacce paccuuTtana Ha | rox mpu 2 yacax B HEAENIO B MEPBOM
MOJIYTOJIMU U 3 Yacax B HEJCIIO BO BTOPOM TIOJYTOIWH, TO €CTh Ha 86 yacoB B roj. Beimenen 1
JIOTIOJTHUTEIILHBIN Yac B HEEI0 BO BTOPOM IOJIYTOIUHU (KaK PErHMOHAJIbHBI KOMIIOHEHT) IO
pexomenaaiuu KO CIIO.

Ilennocmmuoie opuenmupol cooepricanus yueono2o npeomema
Matematuueckoe 0Opa3oBaHHWE UTPAET BAKHYIO POJIb KaK B MPAKTHUECKOH, Tak U B
JyXOBHOM KHU3HM oOuiecTBa. [IpakTrueckas cTOpoHa MaTeMaTH4eckoro o0pa3oBaHUs CBs3aHa C
dbopMUpOBaHHEM CIIOCOOOB MEATEIBHOCTH, AYXOBHAs — C HMHTEIUIEKTYaJIbHBIM Pa3BUTHEM
4yenoBeKa, GOPMHPOBAHUEM XapaKTepa U OOIIeH KyJIbTYpPHI.
[IpakTudeckasi MOJE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
byHIaMEHTAIBHBIE CTPYKTYPhI peaTbHOTO MUPA: TPOCTPAHCTBEHHBIE (DOPMBI U KOJTMYECTBEHHBIC



OTHOILIEHHUSI — OT MPOCTEUIINX, YCBAaUBAaEMbIX B HEMOCPEACTBEHHOM OIIBITE, IO OCTATOYHO
CJIO’KHBIX, HEOOXOUMBIX JJIS1 PA3BUTHUS HAyYHBIX U TEXHOJOIMUECKUX HJeH. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHUW 3aTPYAHEHO TMOHUMAHWE MPHUHLUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHHKH, BOCHPUATHE M HUHTEpHpeTalus pa3HOOOpa3sHOW COLMATbHOIN»
HYKOHOMHYECKOW, MOTUTHYECKON HMH(popMamu, Manod3((eKTruBHa MOBCETHEBHAS MPAKTHUECKas
JesaTenbHOCTb. KaXoMy 4elIoBEeKYy B CBOEH JKU3HU IPUXOJUTCA BBIIOJIHATH JOCTaTOYHO
CJIOKHBIE PACYeThl, HAXOIUTHh B CIPABOUYHUKAX HYXKHBIE (OPMYIIBI U MPUMEHATH HX, BIAJETh
IPAaKTUYECKMMHU IPUEMaMU T'€OMETPUUYECKUX M3MEPEHUI U NOCTPOCHUH, YNTaTh HHPOPMALHUIO,
NPEICTAaBICHHYIO B BUAY TaOJUI, AHarpammM, rpaduKoB, MOHUMATh BEPOSTHOCTHBIN XapakTep
CilydaliHbIX COOBITUH, COCTABIISTh HECIOKHBIE AITOPUTMBI U JIp.

be3 0a30Boii MaremMaTW4ecKOM TOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B 1Ikosie MaremaTHKa CIyXXKMT ONOPHBIM IIPEIMETOM Ul U3Y4EHUS
CMEXHBIX JUCHUIUIMH. B MOCHEIIKONBbHONW KU3HM pPEaNbHOW HEOOXOIMMOCThIO B HAIM JIHU
ABISICTCA ~ HENpepblBHOE  oOpa3oBaHuMe, uYTO  TpeOyeT  IOJHOLEHHOM  0a30BOii
00m1eo0pa3oBaTeabHOM MOATOTOBKY, B TOM YHCJIE U MaTeMaTtudeckoil. Y HakoHelr, Bce Ooubiie
CreuuanbHOCTEH, TJe HEOOXOJUM  BBICOKMH  ypOBEHb  00pa3oBaHHUs, CBS3aHO C
HETIOCPEJCTBEHHBIM TPHMEHEHHEM MaTeMaTUKH (PKOHOMHKA, Ou3Hec, (UHAHCHI, (Qu3HKa,
XUMHUS, TEXHUKA, HHPOpPMATUKa, OUOJIOTHUS, TICUXOJIOTUS U 1p.). Takum oOpa3oM, pacmupsiercs
KPYT IIKOJILHUKOB, JJIsl KOTOPHIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IIPEIMETOM.

JUis  SKM3HM B COBPEMEHHOM OOIIECTBE BaXHBIM  SBISETCS  (POPMHPOBAHUE
MaTeMaTHYECKOTO CTUJISI MBIIIICHHUS, MPOSBISIIOMIETOCS B ONPENEICHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce mareMaTHuUecKOW [JESATEIbHOCTH B apceHal NPUEMOB U  METOOB
YeJIOBEYECKOT0 MBIIIICHUS E€CTECTBEHHBIM OO0pa3oM BKIIIOYAIOTCA HMHIAYKIWS M ACTYKIHSA,
o0o0mIeHne W KOHKpETH3alMs, aHalu3 M CHUHTE3, Kilaccu(ukauus U cUcTeMaTH3alus,
abctparupoBanue u aHajorus. OOBEKTH MaTEMAaTHYECKHX YMO3AKIIOYCHHH M TpaBWiIa HX
KOHCTPYUPOBAHMS BCKPBIBAIOT MEXAHM3M JIOTMYECKUX IOCTPOCHUH, BbIpaOaTHIBAIOT yMEHUS
(dopMynHupoBaTh, 0OOCHOBBIBATH U JOKA3bIBATh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MbllIeHHe. Benymias poib NPUHAAIEKUT MareMaTHKe B (OPMUPOBAHHUU AINTOPUTMUYECKOTO
MBIIUICHHUS] ¥ BOCOUTAHUN YMEHHH JIEHICTBOBATh 10 33JaHHOMY QJITOPUTMY U KOHCTPYHPOBATh
HOBbIe. B xone pemieHus 3a1ay — OCHOBHON y4eOHOM NEsATETbHOCTH Ha ypOKax MaTeMaTHKH —
Pa3BUBAIOTCS TBOpUYECKAs M MPUKJIIAIHAS CTOPOHBI MBIIIIJICHUS.

OOyueHue MareMaTHKe J1a€T BO3MOXHOCTbh Pa3BUBATh y y4yallluXcs TOUHYIO0, SKOHOMHYIO
1 UHQOPMATUBHYIO peub, YMEHUE OTOMpaTh HamboJee MOJIXOJAIINE S3bIKOBBIC (B YaCTHOCTH,
CHUMBOJIMUYECKHE, TpaQuecKue) CpeacTBa.

Matemaruueckoe oOpa3oBaHHe BHOCUT CBOM BKJIaJ B (pOopMHUpOBaHUE OOIIEH KYIbTYpPbI
yergoBeka. HeoOXO0AMMBIM KOMIOHEHTOM OOIIed KyJbTypbl B COBPEMEHHOM TOJKOBAHUU
SBIISIETCS O0Iee 3HAKOMCTBO C METOJAaMH IIO3HAHUS JCHCTBUTEIBHOCTH, IPEICTABICHUE O
npeaMeTe U METOJle MaTeMaTHKH, €ro OTIMYUs OT METOJOB €CTECTBEHHBIX M I'yMaHHTapHbIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHUSI MATEMATHKH ISl PEIICHUST HAYYIHBIX M MPUKJIAIHBIX 3a7a4.

W3yuenne MaTeMaTHKU CIIOCOOCTBYET 3CTETMUYECKOMY BOCHHMTAHHUIO  YEJIOBEKa,
NOHMMAHHUIO KPacoThl W  M3ANIECTBA MAaTEMaTHYECKUX  PACCYKICHHH, BOCIPHUSITHIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UI€U CUMMETPUH.

Hctopuss pa3BUTHA MaTeMaTHYECKOTO 3HAHHS JaeT BO3MOXHOCTH IOMOJNHUTH 3arac
UCTOPUKO-HAYYHBIX 3HAHUHU IIKOJBHUKOB, C(HOPMHUPOBATH y HUX HPEICTABICHUS O MaTeMaTHKe
KaK YacTH O0IIEeYeI0BEYeCKON KYIbTYyphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKHMHU BEXaMHU
BO3HUKHOBEHUS U PA3BUTUS MAaTEMAaTUUYECKON HAyKH, C UCTOpPUEH BEIMKHX OTKPHITUH, UMEHaMHU
JFO/Iel, TBOPUBIIHNX HAYKY, JOJDKHO BOWTH B MHTEIUIEKTYAJIBbHBIA Oarak KakJIoro KyJIbTypHOTO
YeJI0BeKa.

ILlenu u 3a0auu yueonozo npeomema



MaremaTnueckoe 00pa3oBaHHE SBIISETCS 00SA3aTENbHOM M HEOTHEMJIEMOM YacThiO
obmero oOpa3oBaHUs Ha BCEX CTyMHEHsAX MKOJbl. OO0ydeHHe MaTeMaThKe B OCHOBHOW IIIKOJIE
HAIpaBJICHO HA JIOCTHKCHUE CIICAYIOIINX yeel.

1) 6 nanpasnenuu MUHOCMHO2O PA3GUMUSL:

* (QopmupoBaHHE TPEICTABICHHA O MaTeMaTHKE KaK YacTH OOIIEUeIOBEUYECKOil
KYJIBTYpbI, O 3HAYMMOCTH MaTeMAaTUKH B PA3BUTHUN [IUBUIIM3AIMHI U COBPEMEHHOTO O0IIECTBa;

*  Ppa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBILIUICHHS, KYIbTYPhl pe4H, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (OpPMUPOBAHHE WHTEUICKTYAIbHONH YEeCTHOCTH U OOBEKTHBHOCTH, CIHOCOOHOCTH K
MPEOIO0TICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIBITA;

* BOCHHUTAHHE KAyeCTB JIMYHOCTH, OOECIEUMBAIOUINX COLHAIBHYI0 MOOHIBHOCTH,
CIIOCOOHOCTh MPUHUMAThH CAMOCTOSATEIbHBIE PEIICHUS;

* (QopMHpOBaHUE KAUeCTB MBIIUICHUS, HEOOXOIUMBIX JUIS JalTallid B COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIIECTBE;

* pa3BUTHE UHTEpeca K MaTeMaTHYeCKOMY TBOPUECTBY M  MaTeMaTHUYECKUX
CIIOCOOHOCTEN;

2) 6 MemanpeoMemHOM HANPAGIEHUU.:

* pa3BUTHE MPEJCTaBICHUI O MaTeMaTUKe Kak (opMe OMHCAHUS M METOJIE MO3HAHUS
NEHCTBUTENIFHOCTH, CO3JaHME YCIOBHH JUIsi TNPHOOpPETeHHS MEPBOHAYAIBHOTO — OIBITA
MaTeMaTHUYECKOTO MOJICITUPOBAHUS;

* (QopmupoBaHuEe OOMHMX CIIOCOOOB HHTEIUICKTYAIbHOH JEATEIBHOCTH, XapaKTEPHBIX
JUISET MAaTeMaTUKH | SIBJISIIOIIMXCS OCHOBOM TO3HABaTENbHOM KyIbTYphI, 3HAYMMON JUIS
pa3nuyHBIX cep YeTOBEUECKON ACATEIbHOCTH;

3) 6 npeomemHoM HanpasIeHul:

. OBJIAJICHUC MATEMATHUYCCKUMH 3HAHUSMU WM YMEHUSMH, HEOOXOIUMBIMH IS
MPOJOHKEHUsST 00pa30BaHMsl, U3YUEHHUSI CMEXHBIX AUCUUIUIMH, MPUMEHEHHUS B MOBCEIHEBHOMN
KU3HU;

. co3manue (QyHIaMEHTa s MaTeMaTH4YeCKOro pa3BUTHS, (HOPMHPOBAHHS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX JIJISI MATEMAaTHIECKOHN 1S TeIbHOCTH.

[Ipeanomaraercss peanu3oBaTb KOMIIETEHTHOCTHBIM, JIMYHOCTHO OPHUEHTHPOBAHHBIN,
JeSITebHOCTHBIHN MMOIX0bI, KOTOPBIE OMPENEISAIOT 3a0ayu 00yUeHUS:

* npuoOpeTeHne 3HAaHUN U YMEHUH /17151 UCTI0JIb30BaHUs B IPAKTUYECKON AESITEIbHOCTU U
IOBCEIHEBHOM XU3HHU,

* OBJQJICHHE crnoco0aMu [O3HaBATEIbHOW, WH(POPMALIMOHHO-KOMMYHHUKAaTUBHOM U
pedreKCuBHON AEATeNbHOCTH,;

* OCBOCHHME II03HABATENbHOW, HHPOPMAIIMOHHOM, KOMMYHHKAaTUBHOH, pedaeKCHBHOI
KOMIIETCHLIUAMY,

* OCBOCHHE OOIIEKYIBTYPHOH, MPAKTUYECKON MaTEeMaTHUYECKOM, COIUATbHO-IMYHOCTHOMN
KOMIIETEHIIUSAMU, 4TO IIPEAIIOIAraer:

- obwexkyrbmypHyto Komnemenmuocms (GOpPMHPOBAHHE TPEACTABICHUH 00 HACSIX M

METOAAaX MAaTeMaTHUKH, O MAaTeMaTUKE KAaK YHUBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE

MOJIETTUPOBAHUS SIBJICHUH U MIPOLIECCOB);

- NPAKMU4ecKyro Mamemamuieckyro KomnemeHmnocms (OBIAJIGHUE SI3BIKOM ajreopsl B

YCTHOM M TNHUCbMEHHOM (opme, anreOpanvyecKUMH 3HAHUSIMH M YMEHHSIMH,

HEOOXOAUMBIMU JIJIs1 U3YUYEHUS IIKOJIbHBIX €CTECTBEHHOHAYUHBIX JAUCIUILINH);

- COYUATLHO-TUYHOCMHYIO KOMNemeHmHocms (pa3BUTUE JIOTMYECKOTO MBIIUICHHUS,

AITOPUTMUYECKON KYJIbTYpPbI, MPOCTPAHCTBEHHOI'O BOOOpPAXXEHUS, MHTYUIMH, KOTOPHIE

HEO0OXOIUMBI I MPOJOKEHHsI 00pa30BaHUS M JUIsl CAMOCTOSITEIbHON J1€ATEIbHOCTH;

(dopMHpOBaHHE YMEHUS MPOBOJUTH APTYMEHTAIMIO CBOETO BBIOOpa MIIM XO/a PELICHHS

3a/1a4; BOCIIMTAHUE CPEJICTBAMM MATEMATHKHU KYJIbTYPbl JUYHOCTH Yepe3 3HAKOMCTBO C

HCTOpPUEN MaTEMAaTUKH, IBOJIFOLIMEH MAaTEMaTUUECKUX UJIEN).



Jlozuka nocmpoenusn cooeprcanus yueoHozo npeomema

Conepxanre MaTeMaTH4eCKOr0 00pa3oBaHMsS B OCHOBHOW IIKoje (opMmupyercs Ha
OCHOBE (PYHIAMEHTAJILHOTO SJpa IIKOJIBLHOTO MaTeMaTthyeckoro oOpa3zoBaHus. B mporpamme
OHO IMPEJCTAaBICHO B BUJAE COBOKYIHOCTH COJEP)KATEIbHBIX DPA3/€JI0B, KOHKPETU3UPYIOIIUX
COOTBETCTBYIOIIKE OJIOKU (hyH/IaMEHTAIBHOTO S7pa MPUMEHUTEIHHO K OCHOBHOMH IIIKOJIE.

Lenb conmepxkanus pasaena «l'eomeTpus» — pa3BUTh y ydalIUXCs IMPOCTPAHCTBEHHOE
BOOOpa)KEHHUE M JIOTUYECKOE MBIIIJICHHE IyTeM CHCTEMaTH4YEeCKOrOo HW3Y4YeHHsI CBOMCTB
TreOMETPUYECKUX (UTyp Ha IJIOCKOCTH U B MPOCTPAHCTBE W MPHUMEHEHHS STHUX CBOWCTB MpHU
pPELIEHUH 3a]1a4 BBIYUCIUTEIBHOIO M KOHCTPYKTUBHOIrO Xxapakrepa. CyllecTBEHHas poyib HpH
3TOM OTBOAMTCS Pa3BUTUIO TreoMmeTpudeckod uHTyunuu. CoyeTaHMe HarjIsiJHOCTU CO
CTPOTOCTBIO  SIBJIAETCSI HEOTBEMJIEMOM YacThIO TIE€OMETPUYECKUX 3HaHui. Marepuail,
oTHocAIMicA K 6iokam «KoopauHate» u «BeKTopbl», B 3HAUUTENBHOM CTETNIEHN HECET B cede
MEXIIPEJIMETHBIE 3HAHUS, KOTOPbIE HAaXOJAT NMPUMEHEHUE KAK B Pa3JUYHbIX MaTEMaTUYECKUX
JUCLUIUINHAX, TAK U B CMEXKHBIX [IpEIMETax.

Paznen «MartemaTka B MCTOPUYECKOM Pa3BUTUMY» MpeAHa3HAUYEH Jisi (OPMUPOBAHUS
IPEJICTAaBICHUA O MaTeMaTHKE KaK 4YacTU YEJIOBEYECKOW KYJbTYpBl, JUIsl OOIIEro pa3BUTHUS
IIKOJILHUKOB, JUIsl CO3JAaHMsI KYJIbTYpPHO-HCTOpPUYECKOH cpenpl oOyueHusa. Ha Hero He
BBIJIETISIETCS CIIELUAIbHBIX YPOKOB, YCBOGHHME €r0 HE KOHTPOJIMPYETCSA, HO COJIEpP)KaHUE 3TOTO
paszzena OpraHM4HO IPUCYTCTBYET B y4eOHOM TMpoIlecce Kak CBOEro poja I'yMaHUTAapHBIM QoH
IIPU PaCCMOTPEHUHU MTPOOJIEMATUKU OCHOBHOI'O COJEPKAHUS MATEMATUYECKOTO 00Pa30BaHHUS.

Obuwaa xapakmepucmuka yuedHozo npoyecca

KoMneTeHTHOCTHBIN MOAXO0A OIpenensieT OCOOCHHOCTh MPEABSBICHHUS COACPIKAHUS
00pa3oBaHUs B BHJE TEMAaTHYECKUX OJOKOB, 00ECIIEUMBAOIINX (OPMHPOBAHUE KOMIIETCHIIUI.
[IpuHumnel oTOOpa CcomepXKaHUS CBS3aHBI C ITIPEEMCTBEHHOCTBIO ILiesieil oOpa3oBaHMs Ha
pa3MYHBIX CTYNEHSIX M YPOBHSIX OOY4YEeHHS, JIOTUKON BHYTPHUIIPEJAMETHBIX CBS3CH, a TaKxKe
00yCJIOBJIEHbI BO3PACTHBIMU OCOOEHHOCTSIMH Pa3BUTHSI yJallluXCs.

JInyHocTHAsi opuMeHTauMs 00pa30BaTENbHOIO IMpOLIECCa BBISIBISIET MPUOPUTET
BOCIIUTATEIbHBIX M pa3BUBalOLIMX Leneid oOyueHHus. CHOCOOHOCTh ydwaluxcs IOHUMAaTh
NPUYUHBI M JIOTUKY Pa3BUTUS MaTEMaTHYECKHX TIPOIECCOB OTKPHIBAET BO3MOXKHOCTH IS
OCMBICJICHHOTO BOCIIPUATHS BCETrO0 Pa3HOOOpazus MHUPOBO33PEHUECKUX, COLMOKYIbTYPHBIX
CHCTEM, CYIIECTBYIOIIMX B COBpeMeHHOM Mupe. Cucrema ydeOHBIX 3aHATHI MpHU3BaHA
CHOCOOCTBOBaTh PAa3BUTHUIO JIMYHOCTHOM CcaMOMAEHTH(HKALUK, TYMaHUTAPHOM KYyJIbTYpPbI
MIKOJBHUKOB, WX TIPUOOIIEHUIO K ECTECTBEHHO-MAaTEMAaTHYeCKOH KYIbType, YCHUICHHUIO
MOTHUBAIMH K COLIMATIbHOMY IMO3HAHUIO U TBOPYECTBY, BOCHUTAHUIO JINYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAHHBIX KAYECTB, B TOM YHCJIE TPAXKJaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleiTeIbHOCTHBI TMOAXO0A OTpakaeT CTPATEeTHI0 COBPEMEHHOH 00pa3oBaTenbHOU
NOJIUTUKHA: HEOOXOJUMOCTh BOCIIMTAHHMSA UYEJNOBEKA W Tpa)kIaHWHA, HHTETPUPOBAHHOTO B
COBpPEMEHHOE eMy OOIIeCTBO, HAllEJIEHHOT0 Ha COBEPLIEHCTBOBaHME 3TOro obuiectsa. Cucrema
YPOKOB COPMEHTHPOBaHA HE CTOJBKO HA Mepeady rOTOBBIX 3HAHHUH, CKOJIBKO Ha (hOpMUpPOBaHHE
AKTUBHOW JIMYHOCTH, MOTHMBHUPOBAHHOM K CcaM000pa30BaHMIO, 00Jajarouiei JOCTaTOYHBIMU
HaBBIKAMHU W TICHXOJIOTHYECKUMH YCTAaHOBKAMH K CAMOCTOSITETFHOMY TOHUCKY, OTOOPY, aHAIH3Y
U HCIIOJIb30BaHUIO MH(OpManuu. ITO MOMOXKET BBIMYCKHUKY aJalTUPOBaTbcs B MHUDE, TIe
o0beM WHPOpPMAIMKM  pacTeT B TEOMETPHUYECKOW TPOTPECCHH, a COIHalbHas U
npodeccuoHaIbHast YCIEMIHOCTh HAMPSMYIO 3aBUCST OT MO3UTUBHOIO OTHOLICHUS K HOBAIHSIM,
CaMOCTOSITEIFHOCTH MBIIUICHNAST ¥ WHHUIIMATHBHOCTH, OT TOTOBHOCTH MPOSBISTH TBOPYECKUN
NOJAX0/A K JeNy, MCKaTh HeCTaHAapTHbIE CHOCOOBI pelieHus MpoOjaeM, OT KOHCTPYKTHBHOTO
B3aUMO/ICHCTBHUS C JTIOJBMH.

OcHOBOIi 1ieenonaraHusl sBJIsIETCs OOHOBJIEHHE TPeOOBAaHUI K YPOBHIO IMOJTOTOBKH
BBIITYCKHIUKOB B CHCTEME €CTECTBEHHO-MaTeMaTH4YecKoro oOpa3oBaHusi. Takwe pe3yibTaThl
IPEICTaBISIOT CO00H 0000IIEHHBIE CIIOCOOBI eSITEIBbHOCTH, KOTOPBIE OTPAXAIOT CIICHUPHUKY HE



OTJENIBHBIX MPEIMETOB, a CTyMeHel o01ero oopazoBanus. B rocynapcTBeHHOM cTaHAapTe OHU
3aUKCHPOBAaHbl Kak oOuMe Yy4eOHble YMeHHsl, HABBIKH H CHOCOOBI 4eJjI0BeYecKoii
AeATeJbHOCTH, YTO IPEIIOJaraeT INOBBILIEHHOE BHHUMAaHUE K Pa3BUTHUIO MEKIIPEIMETHBIX
CBs3el Kypca MaTeMaTHKHU.

Junaktuueckas Mojaenb OOydyeHusT UM NEeJarornyeckue CpeicTBa  OTPaKaroT
MOJIEPHHU3AIMI0 OCHOB Y4YeOHOro mpoliecca, MX OPUEHTAIMI0 Ha JOCTHUKEHHE KOHKPETHBIX
pe3yJbTaTOB B BHJIE CPOPMUPOBAHHBIX YMEHUN M HABBIKOB y4allIUXCsl, 000OIIEHHBIX CIIOCOO0B
nesTeibHOCTH.  DOpMUpOBaHME  I[ENOCTHBIX — HPEACTaBICHUH O  MaremMaThuke Oyzer
OCYIIECTBIIAITECS B XOJI€ TBOPUECKOH JAESITEIBHOCTH Y4YAlMXCSl Ha OCHOBE JIMYHOCTHOIO
OCMBICJICHHS ~MareMaTudyeckux (QaktoB u  sBieHud. Ocoboe BHUMaHHE YAeNseTCs
[IO3HABATEJIbHON AKTUBHOCTH YYalllUXCS, X MOTHBUPOBAHHOCTU K CaMOCTOSITEJIbHOW y4eOHOI
pabote. OTo mpeamonaraer Bce 0Oojee MIMPOKOE HCHOIB30BaHWE HETPAIUIUOHHBIX (HOpM
YPOKOB, B TOM WYHCJIE€ METOAMKH JEJOBBIX M POJIEBBIX WP, NPOOJIEMHBIX IHCKYCCHIA,
MEXIPEAMETHBIX UHTEIPUPOBAHHBIX YPOKOB U T. JI.

[Inanupyercs NCnob30BaHUE CIEAYIOINX TEXHOJIOTUM B IIPENOIaBaHUU IIPEIMETa:

* TEXHOJIOTUN HA OCHOBE aKTUBU3ALIMU U MHTEHCU(UKAIIMU JeSITeIbHOCTH YUaINXCs;

* TEXHOJIOTUH OOYyUEHUsI HA OCHOBE PEIICHUs 3a/1a4;

* TEXHOJIOTUU O0yUEHUsI HA OCHOBE CXEMAaTHUYECKUX M HOBBIX 3HAKOBBIX MOJETCH.

Jlisi  ecTECTBEHHO-MAaTeMaTHYECKOTO 00pa3oBaHHUS NPUOPUTETHBIM MOXHO CUYUTATh
pa3BUTHE YMEHUN CAMOCTOSTEIHLHO U MOTMBHPOBAHHO OPTraHU30BBIBATh CBOIO MO3HABATEIbHYIO
JeSTEIbHOCTb, ~ MCIOJb30BaTh  3JEMEHTHl  MPUYUHHO-CIEACTBEHHOIO M  CTPYKTYpHO-
(GYHKIIMOHAJIBHOTO aHaIKu3a, ONPEENSITh CYIIHOCTHBIC XapaKTEPUCTUKH H3ydaeMoro oOBeKTa,
CaMOCTOSITENIbHO ~ BBIOMpPATh KPUTEPUU JJIsl CPAaBHEHUS, COIMOCTABJICHHSA, OLEHKH U
KJ1accU(pUKalUu 0OOBEKTOB - B IPOrpaMMe 3TO SBJISETCS OCHOBOM IS IeNeToIaraHusl.

Ha ctynenmn oO0y4eHHss B OCHOBHOM MIKOJIE 33/Ja4l YYEOHBIX 3aHSATHHA ONMpEIeNeHbl Kak
3aKpeIJieHHe YMEHUH pa3feNsiTh MPOIECChl Ha JTambl, 3BEHbS, BBIACIATH XapaKTepHbIC
IPUYMHHO-CJIE/ICTBEHHbBIE CBSA3H, ONPEIENSITh CTPYKTYpY OOBEKTa I[103HAaHUS, 3HAYMMBblE
(GyHKIIMOHATbHBIE CBSI3W U OTHOIIEHHUS MEXIY YacTSAMHU 1eJOro, CPaBHHUBATH, COMOCTABIIATH,
KJIaCCU(UIIUPOBATh, PaHXKUPOBAaTh OOBEKTHI MO OJHOMY WM HECKOJIBKUM MPEII0KEHHBIM
OCHOBaHUsM, KpuTepusM. lIpuHIUNUanbHOE 3HAYEHHE B paMKax Kypca MpHOOpeTaeT yMeHUe
pasnuyath (paKThl, MHEHHUS, JOKAa3aTeNbCTBA, TUIIOTE3bl, AaKCHOMBI.

[Ipu BBIMOTHEHMH TBOPYECKUX pabOT (GOpPMHPYETCsl YMEHHUE OIpeNeNiTh aJeKBaTHbIE
CrocoObl peleHus y4yeOHOM 3aJaud Ha OCHOBE 3a/laHHBIX aJIrOpUTMOB, KOMOWHHUPOBATH
W3BECTHBIC AQITOPUTMBI JESATEIBHOCTH B CHUTYyallUsX, HE TMPEANoararmluX CTaHIapTHOTO
INPUMEHEHHUS OJTHOTO M3 HUX, MOTUBUPOBAHHO OTKa3bIBAaThCS OT 00pasla AesTeNbHOCTH, UCKATh
OpPUTHHAIILHBIC PEIICHUSI.

VYyamuecss AOKHBI TPUOOpPECTH YMeHUs 1Mo (OPMUPOBAHUIO COOCTBEHHOI'O ajIropUTMa
peleHsT TO3HaBaTeNbHBIX 3ajady, (opMyaupoBaTh MpolieMy U LeId CBOEH paboThl,
OTNpeAeNATh aJeKBAaTHBIE CIIOCOOBI M METOJbl PEIICHUs 3a/ladyM, POTHO3HPOBATH OXKUIAAEMBbII
pe3yabTaT U COMOCTABIISATH €0 ¢ COOCTBEHHBIMH 3HAHUSAMH. Y4Yallluecs J0JIKHbl HAyYUThCS
MPEJICTaBIISATh PE3yJIbTaThl UHAUBUAYATbHON U TPYIIIOBOM MTO3HABATEIBHOMN J1€ATEIbHOCTH.

Peanuzanus paboueld mporpamMMbl 00ecHeuMBaeT OCBOEHHE OOILIeydeOHBIX YMEHHH U
KOMIIETEHIIMH B paMKaX MH(OPMAIMOHHO-KOMMYHUKATHBHOW /eSITeJIbHOCTH, B TOM YHUCIIE
CHOCOOHOCTEM TepenaBaTh COJAEp)KaHHE TEKCTa B C)KaTOM MIJIM pa3BEpPHYTOM BHUJE B
COOTBETCTBUHU C LEIbI0 y4eOHOro 3a7aHusi, MPOBOJIUTH MH(OPMAIMOHHO-CMBICIOBBIM aHAU3
TEKCTa, CO3/1aBaTh NHCHMEHHBIC BBICKA3bIBaHMSA, a/IEKBATHO MEpPEAAIONIUe MPOCTYIIaHHYIO U
MPOYUTAHHYI0 MH(OPMAlLMIO C 33JaHHON CTENEHbI0 CBEPHYTOCTH, COCTABIATH IJIaH, TE3UCHI,
KOHCIIEKT; TPUBOJUTH MPUMEPHI, MOAOUPATh apryMeHTHI, iepedpa3upoBaTh MBICIb (OOBSICHATH
«MHBIMH  CIIOBaMH»), (QOpMYyIuUpoBaTh BbIBOJBL. JIJis pelieHuss TO3HaBaTEeNbHBIX U
KOMMYHHUKATHBHBIX 3a7a4 ydYalllUMCs MpeJjiaraeTcsi HCIOIb30BaTh pa3InyHble UCTOYHUKHU
uH(pOpMalnK, BKIIIOYasl SHLUUKIIONEINH, CJIOBAPU, HHTEPHET-PECYPChl U Apyrue 0a3bl JaHHBIX, B
COOTBETCTBUM C KOMMYHUKAaTHUBHOW 3ajnauei, cdepoil um cuTyarnueid OOIIEHHS OCO3HAHHO



BBIOMpaTh BBIPAa3UTEIbHBIC CPEJICTBA SI3bIKA M 3HAKOBBIE CHUCTEMBI (TEKCT, TabIuIa, cxema,
ayJMOBU3YaAJIbHBIN psiI U 1p.).

AKIIEHTUPOBaHHOE BHHMMAaHHE K TMPOJAYKTUBHBIM (opMaM Y4eOHOW JAeATeIbHOCTH
IpeAnoaraeT aKTyaJIu3aluio HH(popMaANOHHOI KOMIIETEHTHOCTH YYALIMXCH
(dbopmMHpoBaHKE MPOCTEHIINX HABBIKOB PA0OTHI C HICTOYHUKAMH, MaTepHaIaMH.

JlesiTenbHOCTh B paMKax Y4YeOHOIO NpeIMETa TECHO B3aUMOCBSI3aHA C BHEYPOUYHOMU
00y4aroIuxcsl yepe3 UCTOPUUYECKUE ACHEKThl, CUCTEMY NPAKTUYECKUX U MPUKIATHBIX 3a/1ad, a
TaK)K€ UCCIICOBAHNS U IPOEKTHI.

B cucreme ypokoB BBIOENSIOTCS CIEAYIONIME BHJbI: KOMOMHUPOBAHHBIN, MOMCKOBBIH H
YaCTUYHO  TOUCKOBBIM, YpOK MpPOOJEMHOrO0  M3JIOKEHUS, YPOK MPUMEHEHHS H
COBEPILECHCTBOBAHMS 3HAHUH, YPOK OOOOIIEHUS M CHUCTEMAaTH3allMH 3HAHUH, YPOK H3y4CHHS
HOBOIO Marepualia, Y4eOHBIM MPaKTUKyM, HCCIENIOBAaTeIbCKUM YpPOK, OOBSCHUTEIbHO-
WJUIIOCTPATUBHBIN, a TAK)KE€ HECTAHJAPTHBIE BUJIbI YPOKOB.

B cootBerctBum ¢ mnpukazom MunoOpnayku Poccum ot 23.08.2017 N 816 «O6
yrBepxkaeHun [lopsaka npUMeHEHHs OpraHu3alusMU, OCYIIECTBISIOIIMMU 00pa30BaTENIbHYIO
NS TENIbHOCTD, AJEKTPOHHOTO OOY4eHHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN MpPU
peanu3ali  00pa30OBaTENIbHBIX IPOrpaMM» IYHKT 3: «OpraHu3aluH, OCYLIECTBIIAIOIINE
00pa3oBaTeNbHyI0 JESITeNbHOCTh, PEealn3yloT 00pa3oBaTeibHbIe MPOTPAMMBI MM MX YacTH C
NPUMEHEHHEM JIMCTAaHIIMOHHOTO OOYUYeHUs], JUCTAaHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJIOTUH B
npenycMoTpeHHbix denepaabHbiM 3aKk0HOM OT 29 nekadps 2012r. Ne 273-D3 «O6 obpazoBanuu
B Poccuiickoit ®enepanuu» Qopmax oOydyeHUS WM IPU UX COYETAHUU, NPU IPOBEIECHUU
y4eOHBIX 3aHATHI, TPAKTHK, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOUHON, UTOTOBOM U
(W) TOCYAapCTBEHHOM MTOTOBOM aTTECTAllMM OOYYalOIIMXCS» B JAHHOM MPOrpaMMe TaK Ke
MOJKET OBITh peann30BaHO 00yUeHHE C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.

Cucmema oyenueanus 00CMuICEHUIl 00yuaOUUXca

ITo MmaTemaTuke IPOBOJATCS TEKYIIUE U UTOTOBbIE MMChbMEHHbIE KOHTPOJIbHBIE PabOTHI,
IIPOBEPOYHBIE PA0OTHI, CAMOCTOSTENbHBIE PA0OTHI, KOHTPOJIb 3HaHUH B (hopMe TecTa.

Texkymue KOHTpOJbHBIE pabOTBl, CAMOCTOSTENbHBIE U  INPOBEPOUYHBIE PabOTHI,
TECTUPOBAHUE MMEIOT LIENbI0 NMPOBEPKY YCBOEHHUS M3y4aeMOro IPOrpaMMHOr0 Marepuaia; Mx
COJIEp’)KaHUE M YaCTOTHOCTb OIPEAEIAIOTCA YUYUTEIEM C YYETOM CTENEHH CJIOXKHOCTU
U3y4aeMoOro MarepHuana, a Takke OCOOCHHOCTeH oOydaromuxcs Kaxjaoro kiacca. Jlius
HpPOBEIEHUS 3TUX (POPM KOHTPOJISI MOKET OTBOJUTHCS BECh YPOK MJIM TOJIBKO YacCTh €rO.

NToroBsie KOHTPOIbHBIE pAOOTHI MPOBOSATCS:

- [IocJIe U3y4eHus: HanboJsee 3HaYMMbIX TEM ITPOrpaMMBl,

- B KOHIIE y4eOHOM 4eTBEpTH,

- B KOHIIE TIOJIyTOUSI.

Jlis  OLEHKH JOCTHMXKEHMH oOydarolmuxcs NpHUMEHseTcs MNsaTHOaulbHas cHcTeMa
OLICHUBAHMS.

1. Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT o0y4yarouuxcs o MaTeMaTHKe.

Omeem oyenusaemcs Ommemxou «3», eciu:

1) paGota BbINIOJTHEHA MTOJHOCTHIO;

2) B JIOTHYECKUX PACCYKJICHHUAX 1 000OCHOBAaHUM PELICHHUsI HET MPOOEIOB U OMINOOK;

3) B pelIeHUH HET MaTeMaTUYECKUX OIMMOOK (BO3MOYKHA O/IHa HETOYHOCTb, ONKCKA, KOTOpas He
SBJISIETCA CJICACTBUEM HE3HAHUS WM HETIOHMMaHUs yueOHOro MaTepHana).

Ommemxka «4» cmasumcs, ecau:
1) paGoTa BbINOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIaroB PEUICHHs] HEIOCTATOYHBI (ECiu
yMeHHue 000CHOBBIBATh PACCYKACHUS HE SABISUIOCH CIIEIUATIBHBIM 00BbEKTOM ITPOBEPKH );



2)I0MyIIeHBI O/THA OIMMOKA WU €CTh JABa — TPU HENOUYE€Ta B BBIKIAAKAX, PUCYHKAX, YEPTEkKAX
niu rpadukax (eciau 3TH BUABI pabOT HE SBISTUCH CIEIUAIbHBIM 0O0BEKTOM ITPOBEPKH ).

Ommemka «3» cmagumcs, eciu.
1) nomymieHo 6osee oHOM OMMOKK WK 0oJiee ABYX — TPEX HEAOYETOB B BHIKJIAJIKAX, YEPTEIKAX
WK TpaduKax, HO 00yJaromuiicss 001a1aeT 00s3aTeIbHBIMA YMEHUSMHU T10 IPOBEPSIEMOI TeMe.

Ommemxka «2» cmasumcs, eciu:
1) momymieHbl CYyIIECTBEHHbIE OINMOKH, IIOKa3aBIIME, YTO oOydaroumiics He obiagaer
00s13aTeJIbHBIMUA YMEHUSIMHU 110 JAaHHOM TeMe B ITOJIHOW Mepe.

Ommemxka «1» cmasumcs, ecau:
1)paboTa mokazayia MoJIHOE OTCYTCTBHE Y OOYYaIOIIErocs 00s3aTeNIbHBIX 3HAHUM U YMEHHU 110
IIPOBEPSAEMON TEME WM 3HaYUTENbHAsl 4YacTh Pa0OThHI BHIIOJIHEHA HE CAMOCTOSITENIBHO.

Yuurenb MOXKET NOBBICUTH OTMETKY 3a OpPUIMHAJIBHBIM OTBET Ha BOIPOC WIIH
OPUTHHAJIBHOE PEUICHUE 3aJa4yd, KOTOPBIE CBHAETEIBCTBYIOT O BBICOKOM MAaT€MaTUYECKOM
pa3BUTUU 00YYAIOIIErocs; 3a pelieHrue Oosee CI0KHOM 3a7aund UM OTBET Ha OoJiee CIOMKHBIN
BOIIPOC, MPEIOKEHHBIE 00YyYaroOmEeMycCsl JOMOTHUTEIBHO TOCIE BBITOJIHEHUS UM KaKHX-JTH0O
JIpYTUX 3aJaHUN.

2.01eHKA YCTHBIX OTBETOB 00y4aOMIMXCS 0 MAaTeMaTHKe
Omeem oyenusaemcs OMmemKou «35», eciu yueHuK:

v/ MOJIHO PAacKpBUI COAEP)KAHHE MarepHuaia B 00beMe, MPETyCMOTPEHHOM IIPOrPaMMOi 1

y4eOHUKOM;

v\ U3IOKWI Marepual TPAMOTHBIM SA3BIKOM, TOYHO WCIIONB3YysS MATEMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIPEACICHHOMN JIOTHYECKON MOCe10BaTeIbHOCTH;
MPAaBUIILHO BBIMTOJIHIII PUCYHKH, YEPTEXH, TPAPHUKH, COMYTCTBYIOIINE OTBETY;

NoKa3aJl YMEHHEe MJUTIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU NPUMEpPaMH, IPUMEHATh €€ B
HOBOH CHUTYaIlUH MPH BBHITIOJTHEHUH MMPAKTHYECKOTO 3aaHNUs;

v TPOJEMOHCTPUPOBAN 3HAHHE TEOPUH paHee W3YYCHHBIX COMYTCTBYIOUIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUI M HABBIKOB;
OTBEYAJ CAMOCTOSITEIbHO, 0€3 HABOAIIMX BOMPOCOB YUUTEIIS;

BO3MOJKHBI Of[HA — JIB€ HETOYHOCTHU IPHU OCBEIICHHE BTOPOCTETIEHHBIX BOIPOCOB WIIH B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCTIPaBHUII TIOCIIE 3aMEYaHUs YUUTEIS.

AN

AN

Omeem oyenusaemcst Ommemxou «4»,
ecnu y0oenemeopsem 6 0CHOBHOM mMpeOOBAHUAM HA OYEHKY «I»,
HO NPU DMOM UMeem 00UH U3 HeOOCMAMKO8:
v\ B U3JIOKCHUM JOMYIICHBI HEOOJNbIIAE TPOOENbl, He HCKA3WBIIEE MATEMaTHUECKOEe
COJIEp’)KaHUE OTBETA;
v/ JIOTyIIEeHBI ONWH — J[Ba HEJOYETa TP OCBEIIEHWH OCHOBHOTO COJEPIKAHHs OTBETA,
VCIIPABJICHHBIE MIOCIIE 3aMEYaHNs YUUTEIS;
v/ jomyiieHs! omubOKka Wik 0ojice IBYX HEIOYETOB IPHU OCBEIIECHUH BTOPOCTEIICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABIEHHBIE NIOCIIE 3aMEYaHNs YUUTEIS.

Ommemxka «3» cmagumcsi 8 c1e0VIouux Cryyasx:
v/ HEMOJIHO PAcKPhITO COMACPIKaHNE MaTepraiia (ColepKaHnue U3JI0KEHO (pparMeHTapHO,
HE BCerja IOCJIeOBaTEIbHO), HO TIOKa3aHO o0Illee MOHMMaHHE BOIpOca U
MNPOACMOHCTPHUPOBAHBI YMCEHUA, OJOCTATOUYHBIC [JIA YCBOCHHUA IMPOrpaMMHOI0



matepuana (ompeneneHbl «TpeOoBaHMSAMU K  MaTEeMAaTHYECKOH TOJATOTOBKE
YYaIIUXCs» B HACTOSIIEH MPOrpaMMe 110 MaTEMAaTHKE);

v\ UMEJUCh 3aTPyJHEHMs WM JOMYLIEHBl OMIMOKHM B ONpPENEIEHHH MaTeMaTHYECKON
TEPMUHOJIOTHH, 4YepTeXKax, BBIKIAJKaX, MCIPABICHHBIC TOCIE HECKOJbKHX
HABOJSIIIIUX BOIPOCOB YUUTEIS;

v\ yUYEHHK HE CIIPAaBHJICSA C IPUMEHEHUEM TEOPUH B HOBOM CHTYal[MH IIPU BBITOJHEHUH
MPAKTUYECKOTO 3aJ[aHUs, HO BBIMOJIHIII 33JaHUs 005S3aTeIHHOTO YPOBHS CIIOKHOCTH
10 TaHHOH TeMe;

v\ OpU J0CTATOYHOM 3HAHMU TEOPETHYECKOTO MarepHaja BBISBICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN 1 HABBIKOB.

Ommemxa «2» cmasumcst 8 cleoyIouux Ciyuasx:
v/ He pacKpbITO OCHOBHOE COJIEpPKaHKEe YUeOHOrO MaTepHaa,;
v 00HapyKEHO HE3HAHHWE YYEHMKOM OOJIbINEH MM Haubojee BAKHON YacTh y4eOHOro
MaTepuaia,
v’ JIONyIIeHbl OMMOKH B ONPEICICHUM TOHATHI, TIPH UCIIOJIB30BAHUH MaTEMaTHYECKOM
TEPMUHOJIOTHH, B PHCYHKaX, 4epTeXax WM Tpaukax, B BBIKJIAJKAX, KOTOPHIE HE
UCIIPABIICHBI [10CJI€ HECKOJIKUX HABOJASAIIUX BOIIPOCOB YUHUTETIS.

Ommemxa «1» cmasumcs, eciu:

v\ y4eHHK OOHApYKHJ II0JHOE€ HE3HAHWE M HENOHMMAHHE W3y4aeMOro Yyd4eOHOIro
MaTepuajga WM HE CMOT OTBETUTh HM HAa OJWH U3 MOCTaBIEHHBIX BOIPOCOB IO
M3y4EHHOMY MaTepuaiy.

3. Oomas knaccupukanmus omudoK.
IIpu oueHke 3HaHUI, YMEHUII U HaABBIKOB OOYyYaIOLIUXCSl CIEAYET YUYWUTHIBaTb BCE
omnOku (rpyObie U HErpyObIe) U HETOUETHI.
I pybvimu cuumaromes owuoKuU:
v HE3HAHUE OMNpeACNCHUs] OCHOBHBIX TMOHSATHI, 3aKOHOB, IPaBWJ, OCHOBHBIX
MOJIOKEHUH Teopuu, He3HaHue GOpMys, OOIIETPUHITHIX CHMBOJIOB O0O3HAYEHUN
BEJIMYMH, €IMHUI] UX U3MEPEHHUS;
HE3HaHWE HAMMCHOBAHUH €IMHUIl U3MEPEHHUS;
HEYMEHHUE BBIICJUTh B OTBETE IJ1aBHOE;
HEYMEHUE TPUMCHSITh 3HAHHUS, AJITOPUTMBI JIIsl pEIICHUS 33134,
HEYMEHHE JeNaTh BBIBOJIbI U 000OIICHHUS;
HEYMCHHE YUTATh U CTPOUTH IPaUKH;
HEYMEHHE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YUCOHUKOM U CIIPABOYHHKAMU;
MOTEPSI KOPHSI WJIM COXPaHEHNE MTOCTOPOHHETO KOPHS;
oTOpackiBaHue 0e3 0ObSICHEHUN OJTHOTO U3 HHX;
paBHO3HAYHBIC UM OIIHOKH;
BBIUMCIUTENbHBIE OMUOKU, €CIIM OHH HE SBJISIOTCS OTMMCKOM;
JIOTUYECKHE OITHOKH.
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K neepyovim owubrxam cnedyem omuecmu.

v HETOYHOCTb (DOPMYITUPOBOK, ONpEICNCHUN, MOHATUH, Teopuil, BBI3BaHHAS
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OINPEACISIEMOT0 TOHATHS WIH 3aMEHOM
OJTHOTO - IBYX M3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

v HETOYHOCTH IpaduKa;

v HEpAIMOHAIBHBIA METOJ PpEIIeHUs 33/Ja4d WIM HEJO0CTATOYHO IPOJyMaHHbBIN
IUIaH OTBeTa (HapylIeHWe JIOTHKH, TIOJMEHA OTIENBbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETNIEHHBIMH);

v HEepalMOHAJIbHBIE METO/IbI pabOThI CO CIIPABOYHOM U IPYTroM JINTEpaTypoit;

v HEYMEHHE pelIaTh 3aJauu, BHIIOIHATD 3aJJaHus B 00ILIEM BHJIE.



Heoouemamu sensromes:
v HepaIOHAIbHBIC IPUEMBbl BBIYUCICHUN U PEOOPa30BaHUI;
v HeOpeKHOE BBIMOJTHEHHE 3aMKUCeH, UepTekel, cxeM, rpauKoB.

4. UtoroBasi olleHKa 3HAHUIi, yMEeHUH U HABBIKOB

OcHoBaHMEM Ul BBICTaBJICHHUS WTOTOBOM OLIEHKM 3HAHUN CIyXKaT pe3yibTaTbl
HAOMIO/IEHUI  y4yuTeNns 3a  [OBCEAHEBHOM  pabOTOM  yYEHUKOB, YCTHOTO  OIpoca,
CaMOCTOSITENIHBIX U TPOBEPOYHBIX PA0OT, KOHTPOJS 3HAHWUH B (opMmMe TecTa, TEKYIIHUX HU
UTOTOBBIX KOHTPOJBHBIX padoT. OHAKO MOCIEAHUM MPUAAETCS HauOOoIbIlIee 3HAaUCHNUE.

IIpu BeICTaBIICHMM UTOrOBOM OLICHKM YYUTBIBACTCS KaK YPOBEHb TEOPETHUECKUX 3HAHUM
YUEHHUKA, TaK U OBJAJCHHE UM MPAKTUUYECKMMH YMEHUSMHU U HaBblkaMH. OJHAKO yYEHHKY HE
MOKeT OBITH BBLICTABJIEHA I1OJOKUTENILHAST MTOrOBast OLI€CHKa II0 MaT€éMaTHuKE, €CJIIM BCC HIIHU
OOJIBIIMHCTBO €r0 TEKYIIHUX CaMOCTOSITENIbHBIX, IPOBEPOYHBIX U KOHTPOJIbHBIX paboT, a Takxke
HUTOroBas KOHTPOJIbHAA pa60Ta OLCHCHLI KaK HCYAOBJICTBOPUTCIIBHBIC, XOTA €TI0 YCTHBIC OTBCThBI
OLICHUBAJIUCH TIOJIOKUTENBHO.

Tpebosanun K ypoeH1o no02omosKu ooyuarouuxcsa (6bINYCKHUKOB)
W3yuenne MaTeMaTWKu B OCHOBHOMW MIKOJIE AT BO3MOXKHOCTH OOYYArOIIMMCS JTOCTUYb
CJICAYIOIIMX Pe3yJIbTaTOB Pa3BUTHUA:
1) 6 auunocmuom nanpagnenuu:
. yYMEHUE SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOM M MHCbMEHHOMN
peuH, NOHMMATh CMBICI IIOCTABJIEHHOM 3a/jayd, BHICTPAUBaTh AapryMEHTALUIO, [PUBOAUTH
IPUMEpPbI U KOHTPIPUMEPHI;

® KPUTHUYHOCTb MBINUICHUA, YMCHHC PACIIO3HABATHL JIOTHYCCKHW HCKOPPCKTHLBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

. MpEACTaBICHHE O MaTeMaTH4YeCcKOM Hayke Kak cdepe  4YeIoBEeYECKOH
JESITENIbHOCTH, 00 dTamax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBUIIN3AIINN;

® KpC€aTHUBHOCTb MBbBIIIJICHHUA, HWHUIOMWATHUBA, HAXOJYUBOCTb, AaKTHBHOCTbH IIpH
pELICHUN MaTEMaTUYECKUX 3a]1a4;

. YMEHHME KOHTPOJIMPOBATh MpOLECC U pe3ynbTaT y4yeOHOW MaTeMaTHueCKOH
JIeATEIbHOCTH;

® CHOCOOHOCTE K OMOIHMOHAJIBHOMY BOCHPHUATHIO MATEMAaTUYCCKHUX 06’I)€KTOB,

3a/1a4, PELICHUN, PaCCyKICHUH;

2) 8 MemanpeoMenmHoOM HANPAasieHUU:

* [epBOHAYaJbHBIE MPEACTaBICHUS OO0 HJesIX M O MeToJaX MAaTeMaTHUKU Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOJEIUPOBAHMS SIBIICHUI U IIPOLIECCOB;

* yYMEHME BUJETh MaTEeMAaTHYECKYIO 3aJauyy B KOHTEKCTE MPOOJIEMHOW CUTyallMHM B
JIPYrUX TACHUIUINHAX, B OKPYXKAIOLIEH KU3HH;

* YMEHHME HaXOJIUTh B pa3lIUYHBIX HCTOYHHUKAX HH(MOpPMAIHIO, HEOOXOAUMYIO JUIs
pellleHuss MaTeMaTH4ecKUX TMpoOjeM, MpeACTaBlIATh €€ B NOHATHON ¢dopMe, NPUHUMATH
pellIeHNe B YCIOBUSAX HEMOJIHON U N30BITOYHOM, TOUHON U BEPOATHOCTHON MH(POPMALINY;

* yMEHHE IIOHMMAaTh M HCHOJb30BaTh MAaTEMaTUYECKHE CPEACTBA HAIVISIAHOCTH
(rpacduku, nuarpamMMbl, TaOJIMIBIL, CXEMBl W Jp.) JUIA WUIIOCTPAllMM, HHTEPIPETALIH,
apryMeHTalNy;

* YMEHHME BBIIBUTATh THUIOTE3bl TMPH pEIIeHUMH Yy4eOHBIX 3a/]a4, [OHUMATh
HEO0OXOUMOCTh UX MTPOBEPKU;

* yYMEHME NPUMEHSITh MHIYKTUBHbBIE U JIEAYKTHBHBIE CIIOCOOBI pacCyXICHUU, BUICTb
pa3IMyHbIe CTPATETNH PELICHUS 3a/1a4;

* IIOHMMaHHE CYIIHOCTH QJITOPUTMHUYECKUX MPEANUCAHUN U YMEHHE IECHCTBOBATH B
COOTBETCTBUU C IPEITIO0KEHHBIM aJITOPUTMOM;



* yYMEHHE CaMOCTOSATEIbHO CTAaBUTH IIENM, BHIOMpATh W CO3[AaBaTh AJITOPUTMBI IS
pelIeHUs] y4eOHBIX MaTeMaTUUECKHUX MPOOIIeM;

* YMEHHE IUIAHUPOBATh M OCYHIECTBIATH JESATEIHHOCTH, HANPABICHHYIO HAa pEIICHHUE
3aJ1a4 UCCIIeI0BATENIbCKOIO XapaKTepa;

3) 6 npeomemnom nanpasnenuu (ceomempus):

. OBiIaJicHuEe ©0a30BbIM MOHSATHIHBIM alMapaTtoM IO OCHOBHBIM pazjeiaM
COJepKaHusl, MPEICTaBIeHHEe 00 OCHOBHBIX M3y4aeMbIX IMOHATUAX (reomMeTrpuueckas (urypa)
KaK BaXHEHMIIMX MaTeMAaTUYECKUX MOJENSX, MO3BOJIAIOIIMX OMUCHIBATh M U3Yy4aTh peasbHbIE
IPOIIECCHI U SIBJICHUS;

. yMeHHE paboTaTh C MaTeMaTH4YeCKHMM TEKCTOM (aHaJU3upOoBaTh, W3BIIEKAThH
HE00X0UMYI0 HH(OpPMAIMIO), TPAMOTHO MPHUMEHSATh MAaTeMaTHYeCKyl0 TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh PA3IUYHbIC SI3bIKU MAaTEMaTUKH;

. yYMEHHUE MPOBOJUTH KJIACCH(HKAINH, JIOTHYECKHEe 000CHOBaHMS, JOKA3aTEIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

. YMEHHUE paclO3HaBaTh BHJBI MAaTEMaTHYECKUX YTBEPXKICHHHA (AKCHOMBI,
oTpezieNieHus, TEOPEMBI U JIp.), IPsSMbIe U 00paTHBIE TEOPEMBIL;

. pa3BUTHE TPEICTABICHUA O YWCIIE M YUCIOBBIX CHCTEMax OT HATYPaJbHBIX 0O
JNEHCTBUTENBHBIX YHCEl, OBJIAJICHHE HAaBBIKAMU YCTHBIX, MHCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYHCIICHHI,

. OBJIaJICHUE TE€OMETPUUYECKUM SI3bIKOM, YMEHHUE HCIIOJIBb30BAaTh €ro ISl OMHCAHUS
IOPEIMETOB  OKPYXKAIOIIEro MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX  MPEICTABICHUH U
M300pa3uTeIbHBIX YMEHUH, MPUOOPETeHNE HABBIKOB T€OMETPHUUECKUX TOCTPOCHUH;

. YCBOEHHE CHUCTEMAaTHYECKHUX 3HAHWW O IJIOCKMX (PHUTypax M HUX CBOMCTBax, a
TaKk)Ke Ha HATJISTHOM YPOBHE — O MPOCTEHUIIUX MPOCTPAHCTBEHHBIX TellaX, YMEHUE MPUMEHATH
CHCTEMaTHUYECKHE 3HAHUS O HUX JJIS PEIICHUS TEOMETPUIECKUX M MPAKTUIECKUX 3a/1ay;

. YMEHUSI U3MEPATh [UIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, UCHOIB30BAaTh (HOPMYIIbI
JUTSL HAXOXKJICHUSI IEPUMETPOB, TUIOMIAIeH 1 00bEMOB T€OMETPHUECKUX (DUTYD;
. yYMEHUE IPUMEHATh U3YYCHHBIE IOHATHUSA, PE3YJBTAThI, METOABI Ul PEILICHUS

3ala4 IMPAKTUYCCKOro XapakTepa M 3adad U3 CMCEKHBIX JUCHUIINIMH C HMCIOJb30BAHUCM IIPHU
HCO6XO,I[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB, KAJIIBKYJIATOPA, KOMIIBKOTEPA.

[eseBble YCTAHOBKHU
TpedoBaHMit
K pe3yJbTaTam B
coorBeTcTBMU ¢ PI'OC

H.HannpyeMl,le pPe3yJdbTaThbl

I'eomeTpuueckue purypsoi

BbInyCKHUK HAYYHTCS: * TIOJIb30BATHCS SI3BIKOM TE€OMETPUM [IJISi OMHMCAHUS TPEIMETOB
OKPY’KaloIller0 MUPA U UX B3aUMHOT'O PaCIONIOKEHNUS;

* pacrio3HaBaTh M H300paxkaTh Ha 4YepTekKaX U PUCYHKAX
reoMeTpuueckre GUrypsl U UX KOH(UTYpalny;

* HAXOJUTh 3HAYCHUS JJIMH JMHEHHBIX DJIEMEHTOB (DUTYp M WX
OTHOILIEHUA, TpaaycHyro wmepy yriaoB ot 0° mo 180°, npumenss
OmpeseNieHusl, CBONCTBA W TPU3HAKKM (UTYp U KX DIEMEHTOB,
oTHomeHus ¢uryp (paBeHCTBO, MOA00ME, CHMMETPHUHU, IOBOPOT,
napaieNbHbIN MepeHoc);

* ONEpUPOBATh C HAYATBHBIMU TOHATHSIMU TPUTOHOMETPHH H
BBITIONTHSATH dJIEMEHTApHBIC OTepaliui Hajl QYHKIIUSIMU YTIIOB;

* pemiaTth 3a7aydl Ha J0Ka3aTelIbCTBO, OMUPAsCh HAa H3Y4YECHHbIE
CBOICTBa (pUTYyp M OTHOIIEHUH MEXTy HUMU U TIPUMEHSS U3yYCHHBIE
METO/IbI JOKA3aTEIbCTB;

* pelaTh HECJOKHbIE 3a/laud  Ha I[OCTPOCHUE, MPUMEHSS
OCHOBHBIE aJITOPUTMBI IIOCTPOCHHMSI C TIOMOIIIBIO IUPKYIIS ¥ IMHEUKH;




e pemiatb ~ OpocTeHline — MJIAHUMETpUYECKHuEe  3aJayd B
IIPOCTPAHCTBE.

Boinycknuk nonyyum
603MOMCHOCMb
Hayuumoca:

* 0gr1a0emb Memooamu peuwleHuss 3a0ay HA GbIYUCAEHUS U
0oKazamenbcmea: Memooom Om NPOMUBHO20, MemoOoM Nnooodus,
Memooom nepebopa 8apuanmos u MemoooM 2e0MempuiecKux mMecm
mouex,

* npuobpecmu  onvlm  NPUMEHEHUs  aneedpauvecKkozo - u
MPUSOHOMEMPUYECKO20 annapama u uoell O08UINCeHUs Npu peueHuu
2e0Mempu4ecKux 3a0a4;

* os1ademsv  MPAOUYUOHHOU  CXeMOU  peuieHuss 3a0a4y  Ha
nocmpoenue ¢ NOMOwbI0 YUPKYISL U JUHEUKU: AHAIU3, NOCMpPOeHUe,
00KA3amebCmeo U UCCIe008anUe,

* HAYUUMbCL  peulams  3a0a4u  HA  HNOCMPOeHUue Memooom
2e0MeMpPUecKo20 Mecma mouex u Memooom noooousl,

* npuobpecmu onvlm UCCIe008aHUSL CEOUCME NIAHUMEMPULECKUX
@ueyp ¢ nomowb10 KOMNbIOMEPHBIX NPOSPAMM;

* npuobpecmu  onvlm  BbINOJIHEHUSL NPOEKMO8 N0 MeMam
«l"eomempuuecxkue npeobpazosanus Ha niockocmuy, «llocmpoenue
Ompe3Ko6 no hopmyney.

I/I3Mep €CHHE TCOMECTPUICCKUX BCJININH

BoinycKHMK HAyYHMTCS:

* HCIIOJIb30BAaTh CBOMCTBAa M3MEPEHUs JUIMH, IUIOUIAJIEH M YIJIOB
NpU pEIICHUH 337ad Ha HAXOXKICHHUE [UIMHBI OTpe3Ka, JUIHHBI
OKPYXHOCTH, JUTHHBI AYTH OKPYKHOCTH, TPAJTYCHOW MEpPHI yIIia,

* BBIYMCIIATh  IUIOIIAJW  TPEYTOJILHUKOB, IMPSMOYTOJbHUKOB,
napaieIorpaMMOB, TPATICIUil, KPYTOB U CEKTOPOB;

* BBIYUCIIATH JUTUHY OKPY>KHOCTH, JUIMHY JYTH OKPY>KHOCTH;

* BBIYUCIIATh JUITMHBI JIMHEHHBIX JJIEMEHTOB (UTYP M HX VIJIBI,
UCTOINB3YS (DOPMYIIBI AJTUHBI OKPY>KHOCTH U JITHHBI AYTH OKPY>KHOCTH,
dhopmynsl mwomanen Guryp;

* pemiath 3a/1a4ll Ha JI0Ka3aTeIbCTBO C HCIOJIb30BaHUEM (HOpMYI
JUTHHBI OKPY>KHOCTH ¥ JJIMHBI AYTH OKPY>KHOCTH, OpMYJ TUIOIIaaei
uryp;

* pemiath MPaKTUYCCKUE 3aj7add, CBS3aHHBIE C HAXOXKJICHUEM
T€OMETPUUYECKUX  BEIMYMH  (MCHONB3YSd TMpU  HEO0OXOTUMOCTH
CIIPABOYHHKHU M TEXHUYECKHE CPEJICTBA).

Buvinycknuk nonyuum
603MOMHCHOCMb
Hayuumoca:

* GLIUUCTIAMb NIOWAOU PuUeYyp, COCMABNIEHHbIX U3 08YX UIU Dollee
NPAMOY20JIbHUKO8, NAPALIEN0ZPAMMOS, MpPey2ONbHUKO8, Kpyed U
cexmopa;

* GLIYUCTAMb NAOWAOU MHO20Y20JIbHUKOS, UCNOIb3YS OMHOUEHUS
PABHOBENUKOCMU U PABHOCOCMABLEHHOCIU,

* NpUMEHAMb  aneeOpauteckuil. U MpUSOHOMEMPUYecKull annapam u
uoeu OBUIICEHUST NpU pelleHUuu 3a0a4 Ha GblYUCAeHUue nioujalell
MHO20Y20/IbHUKOS.

Koopaunartsi

BbinycKHHK HAYYUTCS:

¢ BbIUUCIATh JJIMHY OTPE3Ka IO KOOpAWHATaAM €ro KOHIOB; BbIYHUCIIATH
KOOpAWHATBI CCPEANHBI OTPE3KA,

* HCTIOJIb30BaTh KOOPJIMHATHBIA METOJ JJIsi M3y4yeHUs CBOMCTB
IPSIMBIX M OKPY>KHOCTEH.

Buinycknuk nonyuum
603MOMHCHOCHb
Hayuumoca:

* 061a0emb  KOOPOUHAMHBIM MeMOOOM peluleHus 3a0ad Ha
BBIYUCTICHUA U OOKA3AMENbCMEA,

* npuobpecmu onvim UCNOIb308AHUS KOMNLIOMEPHBIX NPOSPAMM
Ol QHAMU3A — YACMHBIX — CAYYAe8  B3AUMHO20  PACHOLONCEHUS




OKDYHCHOCMEU U NPAMBIX,

* npuobpecmu  OnvIM  BLINOJIHEHUS  NPOEKMO8 HA — memy
«lIpumenenue KoOpOUHAMHO20 MemoOd Npu peuweHuu 3a0ad Ha
8bIYUCTEHUS U OOKA3AMENLCMBA.

BekTopbl

BbINyCKHHK HAYYHTCS: * OIIEpUPOBATh C BEKTOpPAaMU: HAXOJIUTb CYMMY M Pa3HOCTb ABYX
BEKTOPOB, 33JaHHBIX T'€OMETPUYECKH, HAXOIUTh BEKTOp, PaBHBIN
IIPOU3BEACHHUIO 3aJaHHOT0 BEKTOpa Ha YUCIIO;

* HAXOIUTb JUIsI BEKTOPOB, 3aJaHHbIX KOOPAWHATaMH: [UIMHY
BEKTOpa, KOOPJIMHATHI CyMMBI M Pa3HOCTH ABYX M 0Oojiee BEKTOPOB,
KOOpJAUHATBl IPOMU3BEACHUA BEKTOpAa HA 4YHUCIO, IPHUMEHAS IIpU
HE00X0AMMOCTH coueTaTelbHbIM, IIEPEMECTUTENBHBIN u
pacnpeelnTeNbHbINA 3aKOHBI,

* BBIUUCIATh CKAIAPHOE NIPOU3BENCHUE BEKTOPOB, HAXOIUTh YIroJl
MEX1y BEKTOpPaMH, YCTaHABIMBATh IEPIEHAUKYISIPHOCTD NPSMBIX.

Buinycknuk nonyyum * 061a0emb  BEKMOPHLIM MemoOoM OJisl peuleHuss 3a0ay Ha
603MOICHOCHLb 8bIYUCTEHUS U OOKA3AMENbCMEA,
Hayuumupca: * npuobpecmu  onvim  BLINOJIHEHUs  NPOEKMO8 HA  memy

«MpUMEHeHUe B6EKmopHo2o Mmemooa npu  peueHuu 3a0a4  Ha
BbIYUCTCHUS U OOKA3AMENLCINEAY.

Cooepotcanue yueonozo npeomema
7 ky1acc

1. HavanpHble reoMeTpuyeckue ceenenus (16 1)
Touxka, npsamas, orpe3ok. Jlyd, yron. PaBeHcTBo reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB
u yriioB. buccekrpuca yrina. JiimHa oTpe3ka U ee cBoicTBa. EnuHuubl nusmepenus. ['paxycHas
Mepa yria 1 ee cBoiicTBa. CMeXHbIE U BEpTUKAJIbHBIE YIJIBI U UX CBOMCTBA. [lepnenaukynspHbie
TpsIMBIE.
2. Tpeyroabuuku (25 1)
Tpeyronbauk. IIpusHaku paBeHCTBa TpPEyrosibHUKOB. Ilepnenaukyisp kK npsMmod. Menuassl,
OMCCEKTpUCHI W BBICOTBHI TPEYroilbHUKA. PaBHOOEIPEHHBIN TPEYroONbHHUK M €ro CBOWCTBA.
OxkpyxHOCTh. OCHOBHBIE 33/1aUl HA TTOCTPOEHUE C TTOMOIIBIO ITUPKYJIS U TUHEHKH.
3. Iapannenbubie npsmbie (12 q)
Ornpezenenne napayyieabHBIX NPpsMbIX. CBOWCTBA MapauieabHbIX NPsMbIX. [[OHATHE aKCHOMBI.
AKcuoma napajuiesIbHbIX IPSIMBIX U CIEeACTBUS U3 Hee. [[pu3Haku napaiienbHbIX TPSIMBIX.
4. CoOTHOUIEHUSI MEXKIAY CTOPDOHAMH M YIVIAMH TPEYroJbHUKA (22 9)
Cymma yrioB TtpeyroiabHuka. COOTHOHIEHHS MEXAY CTOPOHAMHM M YyrjaMu TpPEYroJIbHHUKA.
HepasenctBo TpeyronpHuka. HekoTopsle cBOMCTBa IPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [Iprn3Hakn
paBEHCTBAa MPAMOYTOJIbHBIX TPEYTrOJbHUKOB. PaccTostHue or TO4uku 10 npsiMod. PaccrosiHue
MEXIy TapauieTbHBIMU TPSIMBIMH. 3a7[a4i Ha IOCTPOCHHE TPEYTOIHbHUKA 110 TPEM JIEMEHTaM.
5. UtoroBoe noBTropenue (7 4) +peseps (34)

No Tema Cpoxu npoBeieHHs
1 [Mpsimast u oTpe3ok (1.1-2) 1 yueGHas Henemnst
2 [psimast u oTpe3ox (1. 1-2) 1 yueOHas Henens
3 Jlyu (11.3-4) 1 yueOHas Hemens
4 VYroin (1m.3-4) 2 yueOHas Hees
5 CpaBHEHHUE OTPE3KOB U yIJIoB (11.5-6) 2 ydeOHast Heemns
6 CpaBHeHHE OTPE3KOB U yriioB (11.5-6) 2 yaeOHas Helemns
7 Nzmepenue otpe3kos (11.7-8) 3 yueOHas Henens




8 W3zmepenue otpe3koB (11.7-8) 3 yueOHast Henens
9 N3mepenue yrinos (11.9-10) 3 yueOHas Henens
10 Wzmepenue yriaos (11.9-10) 4 yueOHas HeAes
11 CMexHble U BepTUKaJIbHbIE YIIIbl (11.11) 4 yuebHas Henems
12 CMexxHbIe U BepTUKaIbHBIE yriabl (11.11) 4 yueOHas HeAes
13 [Nepnienaukynsipusie npsimbie (11.12-13) 5 yueOHas Henens
14 Pemenue 3agau 5 yueOHas HenesI
15 Pemenue 3amau 5 yueOHast Henens
16 Konrpomnsnas padora Nel 6 yueOHas Heneuns
17 Tpeyronbauku (11.14) 6 yucOHast Heens
18 Tpeyronbaukw (11.14) 6 yueOHas HeleIst
19 [TepBbIii mpU3HaK paBEeHCTBA TPEYTOIBHUKOB (I1.15) 7 yueOHast Henemns
20 Pemenue 3amau 7 yueOHast Henens
21 Pemenue 3amau 7 yueOHast Heens
22 Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 8 yueOHast Henes
(m.16-17)
23 Menuanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA 8 yueOHast Henes
(m.16-17)
24 CaoiicTBa paBHOOEIPEHHOTO TPEeyroiabHUKA (11.18) 8 yueOHast Henes
25 CoiicTBa paBHOOEIPEHHOTO TpeyroiabHuKa (11.18) 9 yueOHnas Henens
26 Pemenwue 3amau 9 yueOHas HeIeIsI
27 Pewmenue 3amau 9 yuebHas Henens
28 Bropoii npusHak paBeHCTBa TPEYroabHUKOB (11.19) 10 yuebnas Henens
29 Pewmenue 3amau 10 yuebnas nezgens
30 Pemenue 3anau 10 yueOHast Hemens
31 TpeTuii mpu3HaK paBeHCTBA TPEYTOIbHUKOB (11.20) 11 yueGHast Henens
32 Pewenue 3anau 11 yuebnas negens
33 Pemenne 3amau 11 yueOnas nenens
34 Pewenue 3anau 12 yuyeOnas Henenst
35 Pemenne 3amau 12 yueOHas Henens
36 Konrponbnas padora Ne2 12 yueOHast Henens
37 OxpyxHocTb (11.21) 13 yueOHas Henens
38 [Ipumeps! 3amau Ha octpoeHue (1m.22-23) 13 yueOHast Hemens
39 Pemenue 3a1a4 Ha mocTpoeHHe 13 yueOHast Henens
40 Pemenue 3a1auy Ha mocTpoeHue 14 yueOnas Henens
41 3ayeTHbIi ypok 1o Teme «Iloctpoenus» 14 yueOHast Henens
42 [Mpu3Haky napayieTbHOCTH MPSIMBIX (11.24-26) 14 yyebnas nenens
43 [Ipu3Haky napauieaIbHOCTH MPSIMBIX (11.24-26) 15 yueOHast Henens
44 [Ipu3Haky napauieaIbHOCTH MPSIMBIX (11.24-26) 15 yueOHast Henens
45 Pemenue 3amag 15 yueOnas Hememns
46 Pemienue 3anau 16 yuebHas nenens
47 Axcuoma napajuiesbHbIX MPSIMbIX (11.27-28) 16 yuebHas Henens
48 CaolicTBa napauieIbHbIX TPAMBIX (11.28) 16 yuebHas Henens
49 CaolicTBa napamieabHbIX NPAMBIX (11.28) 17 yuebnas neznens
50 Perenue 3anau 17 yueOHas Henens
51 Pewenue 3amau 18 yuebnas nemens
52 Pemenwne 3amau 18 yueOHas Hemens




53 Kontponbnas padora Ne3 19 yueOHnas Hememns
54 Cymma yriioB Tpeyronbauka (.30, 31) 19 yueOHnas Hemens
55 CymmMma yriioB TpeyrosupHuka (11.30, 31) 20 yueOHast Henens
56 CoOTHOIIICHHE MEXTy CTOPOHAMU M YTIIaMU 20 yueOHast HeJeIsI
TpeyroybHuKa (11.32)
S7 CoOTHOIIIEHHE MEXKYy CTOPOHAMU U YTJIaMU 21 yueOHast HeJEeIsI
TpeyroyspbHuKa (11.32)
58 HepasenctBo Tpeyronpauka (m.33) 21 yueOHast HeJeIsI
59 Pemenue 3anau 22 y4yeOHast Hememns
60 Pemenue 3amau 22 yueOHas Henems
61 Konrtponbnas padora Ned 23 y4yeOHast Hememns
62 [IpssMOyTOJIBHBIE TPEYTOJILHUKU M HEKOTOPBIC UX 23 y4yeOHast Helenst
cBoiicTBa (11.34)
63 Pemenue 3amau 24 yaeOHas Heens
64 Pemenue 3anau 24 y4yeOHast Hememns
65 [Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB | 25 yueOHast HeJest
(n.35)
66 [Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB | 25 yueOHas Hemels
(n.35)
67 Pemenue 3anau 26 y4ueOHast Hememns
68 Pewmenue 3amau 26 yueOHast HeJes
69 Paccrostnue ot Touku 1o npsmoil. Paccrosinue mexnay | 27 yueOHas Henemns
napauieIbHBIMU TPSIMbIMH (11.37)
70 Pemenue 3anau 27 y4ueOHast Henemns
71 Pemenue 3amau 28 yueOHast Henens
72 KonTponbnas padota Ne5 28 yueOHast HeJes
73 [TocTpoenue TpeyrojibHHKA 1O TpeM daemeHTaMm (11.38) | 29 yueOnast Henens
74 [TocTpoeHue TpeyronbHUKA 1O TpeM dieMeHTaMm (1.38) | 29 yueOHas Henens
75 [TocTpoenue TpeyroyibHuKa 1o TpeM dnemeHTam (11.38) | 30 yueOnast Henens
76 M3mMepeHue U cpaBHEHHE OTPE3KOB U YTIIOB 30 yuebHas Henens
77 [Tpu3Haky paBeHCTBA TPEYTOJIHHIUKOB 31 yuebHas Henens
78 CaoiicTBa paBHOOEIPEHHOTO TPEYTOIbHUKA 31 yueOHas Hememnst
79 [TapannenpHble MpsiMBbIE 32 yuebHas Henens
80 [IpssMoyTOIbHBIE TPEYTOJIBHUKH 32 yueOHas Henemns
81 HToroBast KOHTpoJIbHAsA paboTa 33 yuebHas Henens
82 Pesepn 33 yueOHas Hemest
83 Pesepn 34 yueOHas Hemems
84 Peseps 34 yuebHas Hemens
85 Peseps 34 yueOHast Hememst
8 kunace
1. YeThIpexyroabHUKH (25 1)
DJeMeHTBl MHOTOYTOJIbHWKA, BBITYKJIBI MHOTOYTOJBHHK, CyMMa YIJIOB  BBIITYKJIOTO
MHOTOyrojgbHUKa. YerhlpexyronpHuk. [lapamnenorpamm, CBOMCTBa  mapasuieorpaMma,
NpU3HAKH  TapajuiesiorpamMma. Tpamenusi, JJIeMEHTBl  Tpamelud, paBHOOEIpEeHHAs
OpsIMOYTOJIbHAsE ~ Tpameuus.  [IpsMOyronpHUK, CBOWCTBa  MIPSIMOYTOJILHHKA,

npsimoyrosnbHuka. Pom0, kBamgpar, cBolicTBa pomba u kBaapara. OceBas M LEHTpajibHas

CUMMETPHH, OCh CHMMETPHUH, [IEHTP CUMMETPHUHU.
2. ITnomane (22 4)




Enununel u3mMepenus IUIomaneH, miomanb IpsMOYroJIbHUKA, OCHOBHBIE CBOMCTBA ILIOILAJECH.
OcHoBanMe ¥ BBICOTA HApaUIEIOrpaMma, IUIOMAAbL napamienorpamma. OcHoBaHHE
TPEYroJIbHUKA, IIOIIAAb TPEYrOJIbHUKA, COOTHOLICHUE IUIOLIALCH TPEYroJbHHUKOB. BbicoTa
Tparneuuu, miomaap tpaneunu. Teopema IIudaropa. Teopema, o6parHas teopeme Iludaropa.
®opmyna ['epona.

3. Ilogo6ue TpeyroabHUKOB (25 4)

[IponopunoHanbHBIE  OTPE3KH, CXOJACTBEHHBIE  CTOPOHBI  TPEYTOJIBHUKOB, IOAOOHBIC
TPEYroJbHUKH, KOIPPHUUHUEHT M0x00us, OTHOIIEHHE IUIOMAZed MOJOOHBIX TPEYroJbHUKOB.
[Tpu3naku momoOusi TpeyrojabHUKOB. Teopema o cpenHeidl nuHMM TpeyroiabHHKa. Cpemnee
IIPONOPLUUOHAIIBHOE,  YTBEPXKACHHUSA O CpedHeM  IponopuuoHanbHOM. IIpakTuueckue
OPUIOKEHUsT TOoA00OUus TpeyroinbHUKOB. CHHYC, KOCHHYC M TaHIEHC OCTPOTO yIJa
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

4. OxpyxHOCTb (20 1)

OKpy’>KHOCTB, palnyC M TUAMETP OKPYKHOCTH, CEKYILAsi, PACCTOSIHUE OT LEHTPA OKPYKHOCTH J10
npsMon 10 npsaMoi. KacarenbHas K OKpPY:KHOCTH, TOYKa KacaHus. [lyra, moJIyOKpYy»KHOCTb,
rpagycHas Mepa Jyrd OKPYXXHOCTH, LEHTPaJbHBIM Yyroi. BrnucaHHblii yros, TeopeMa o
BIIMCAaHHOM yriie. CBOMCTBA TOYEK IME€pPECEUEHUsS BBICOT, MEAHaH, OUCCEKTPUC TPEYroJbHUKA U
CEpEIUHHBIX NEPIEHIUKYJIPOB K CTOpPOHaM TpEyrolbHMKA. BrucanHas u onMcaHHas
OKPY’KHOCTH. TpEeyrosibHUK: OIMCAaHHBIM OKOJIO OKPYKHOCTM UM BIIMCAaHHBIA B HEe.
YeThIpexyrojJpHUK: ONMCAHHBIN OKOJIO OKPYKHOCTHU M BIIMCAHHBIN B HEE.

5. Utorosoe nosropenue (10 4)

KaJICHIlapHO'TeMaTI/I‘-IeCKOG IJIAaHUPOBAHUEC

No Tema Cpoxu npoBeieHHS
1 MsuoroyronbaukH (11.40-42)

2 Muoroyrosipauku (11.40-42)

3 [TapannemnorpamMm u ero coiictsa (11.43)
4 ITapajureorpaMm U €ro CBOMCTBA

5 [TapannenorpamMM u €ro CBOMCTBA

6 ITapajureorpaMm U €ro CBOMCTBA

7 [Tpu3naku napamenorpamMma (1m.44)
8 [Tpu3naky napamwrenorpamMma (1m.44)
9 Pemenue 3anau

10 Pemenue 3amau

11 Pemenue 3amau

12 Tpanerus (11.45)

13 Pemenue 3amau

14 Pemenue 3amau

15 Penrtenue 3amau

16 [TpsMoyronbHUK (11.46)

17 Penrenue 3anau

18 Pemenue 3amau

19 Pemenue 3amau

20 Pom06, xBanpat (11.47)

21 Pemenue 3amau

22 Pemenue 3amag

23 Pemenue 3amau

24 KonTponbnas pabora Nel




25

Pabora Hag ommoOkamMu

26 OceBas u ieHTpasibHas cummeTpus (11.48)
27 [Tnomans MHOTOyTOIRHUKA (11.49,50)
28 [Tnomans npsimoyroasHuKa (11.51)
29 [Tnomanes napawienorpamma (1m.52)
30 Pemenue 3amau
31 Pemenue 3anay
32 [Tnomane Tpeyroapauka (1.53)
33 [Tnomane TpeyroiapHuKa (11.53)
34 Pemenue 3amaq
35 [Tnomane Tpaneunn (11.54)
36 Pemienue 3amau
37 Pemenue 3amau
38 Pemienue 3amau
39 Teopema [Tudaropa (11.55)
40 Teopema [Tudaropa
41 Pewmenue 3amau
42 Teopema, oopatHas Teopeme [ludaropa (11.56)
43 Pemenue 3anay
44 Pewmenue 3amau
45 Pewenne 3anau
46 KonTponbnast pabota No2
47 Pabora Hag ommbOkamu
48 Ornpezenenne nogoOHBIX TPEYroJbHUKOB (11.58,59)
OTHoleHUE MTOMAeH MOA0OHBIX TPEYTOIbHUKOB
49 (11.60)
50 [TepBblii mpHU3HAK 11010011 TPEYTOIBHUKOB (11.61)
51 Pemenue 3agau
52 Bropoii npusHak nonodus (1m.62)
53 Penrenne 3amau
54 TpeTuii npu3HaK 1M0100Us1 TPEYTOIBHUKOB (11.63)
55 Pemenue 3amau
56 Penrenne 3amau
57 KonrtposabHas pabora Ne3
58 Pabora Hax ommoOKkamMu
59 CpenHsist IUHUS TPEYToJIbHUKA (11.64)
60 CBOWCTBO MeJIMaH TpeyroJibHHUKa (11.64)
[TpomoplinoHAIEHBIE OTPE3KHU B MPSIMOYTOIBHBIX
61 TpeyrojabHuKax (11.65)
[TpomoprinoHAIEHEIE OTPE3KHU B MPSIMOYTOIBHBIX
62 TpeyrojabHuKax (11.65)
[TpakTHYeckoe MPUI0KEHUS TI0J00US TPEYTOJIBHUKOB
63 (11.66)
64 O nono0uu npou3BOIBHBIX Guryp (1m.67)
CuHyC, KOCHHYC U TAaHT€HC OCTPOTO yIia B
65 PsIMOYTOJIBHOM TpeyroyibHUKe (11.68)
CuHycC, KOCHHYC U TAaHT€HC OCTPOTO yIiia B
66 MPSIMOYTOJIBHOM TPEYTOJIbHUKE




3HayeHus CUHyca, KOCHHYCa U TaHTeHca AJist yrioB 30,
67 45, 60 rpamycos (11.69)
68 Pemenue 3amau
69 Pemienue 3amau
70 Pemenue 3amau
71 Konrtponbnas pabora Ned
12 Pabora Hag ommoOkamMu

B3auMHoe pacnosioxeHne npsMOi U OKPYKHOCTH
73 (1.70)
74 KacarenbHast k okpy>kHOCTH (11.71)
75 Pemenue 3anau
76 I'pagycHas mepa nyru okpy>xHoCTH (11.72)
77 Teopema o BriucanHoM yrie (1.73)
78 Pewmenue 3amau
79 Pewmenue 3amau
80 CBolicTBO OuccekTpuchl yria (1.74)
81 CepenuHHbIN nepneHAuKysp (1.75)
82 Teopema 0 iepecedeHnH BBICOT TPEYToIbHUKA (11.76)
83 Pewmenue 3amau
84 Bnucannas okpyxHocTb (11.77)
85 CBOICTBO OIMCAHHOTO YETHIPEXYroJIbHUKA (11.77)
86 OrnucanHasi OKpY>KHOCTH (11.78)
87 CBOHCTBO BIMCAHHOI'O YEThIpEeXyrojabHUKa (11.78)
88 Pewmenue 3amau
89 Pemienue 3amau
90 Pemenue 3amau
91 KonrtpoabHas padora Ne5
92 Pabora Hax ommbKkamMu
93 YeTblpexyroJbHUKN
94 [Tnomany TpeyroJIbHUKOB U YETHIPEX YT OJIbHUKOB
95 ITpu3Haku no/100us TPEYrOIbHUKOB
96 Brincannas u onmcanHasi OKPYXHOCTH
97 Wrorosast koHTpOIbHAS paboTa
98 IloBTOopenue. Pemienne 3anau
99 [ToBTOpenue. Pemenne 3amau
100 IloBTOpenue. Pemienne 3anau
101 [ToBTopenwne. Pemenne 3amau
102 [ToBTOpenue. Pemienne 3anau

9 kJaacc
1. Bekropsl (17 1)
ITonsiTne BekTOpa. PaBeHCTBO BeKTOPOB. OTKIIaAbIBAaHUE BEKTOPA OT AAHHOW TOYKH. CloKeHHe
BeKTOpoB. lIpaBuiia TpeyroiapHHKa M mapasuiesnorpamMma. BeluMTaHue BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uyucio. [I[puMeHeHne BEKTOPOB K pemieHuto 3anad. CpeaHsis TUHUS Tpaneluu U ee
CBOMCTBO.
2. Metox koopauHar (19 v)
Pa3noxxeHne BekTOpa 1O JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BeKTOpa.
[Ipocrelimne 3amaun B KoopawHaTax. [IpumeHeHHe MeToja KOOpIWHAT K PENICHUIO 3ajad.




VYpaBHEHHE OKPYKHOCTH, YpaBHEHHUE INpsMON. B3anMHOE pacrosioKeHue IBYX OKPYKHOCTEH.
Hcnonb3oBanne ypaBHEHUM NPSIMO M OKPY>KHOCTH TIPU PEIICHUHU 3aa4.

3. CooTHOUIEHUE MEXIY CTOPOHAMHU M YIJIaMHU TpeyrojibHuka. CKalsipHOE NpPOW3BEICHUE
BEeKTOpOB (19 u)

Cunyc, KOCHHYC, TaHT€HC M KOTaHreHC yria. DopMylibl Uisi BBIUMCICHUS KOOPAMHAT TOYKH.
Teopema o momaau TpeyrojpHHKa. Teopema cuHycoB. Teopema kocuHycoB. Pemenue
TPEYTrOJIbHUKOB. YTOI MeXIy BekTopaMu. CKalsipHOE NPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA.
[IpuMeHeHne CKaJIIpHOTO ITPOU3BEICHUS BEKTOPOB K PELICHUIO 3aau.

4. JlarHa OKPY)KHOCTH U Iuiomaab kpyra (17 u)

[IpaBunpHbIE MHOTOYTOJIBHUKUA. OKPY>KHOCTHU: OIMCAaHHAs OKOJIO MPAaBUJIBHOIO MHOTOYTI'OJIbHUKA
Y BOUcCaHHas B HEr0. GOpMYJIbl 1JIs1 BEIYMCICHUS TIOMIAIU MPABWIIBHOTO MPSIMOYTOJIbHUKA, €r0
CTOPOHBI M paguyca BIUCAHHON OKPYXHOCTH. llocTpoeHue mnpaBMIIBHBIX MHOI'OYTOJIBHUKOB.
Jnuna okpyxHoctu. [Imomane kpyra. [lnomans KpyroBoro cekropa.

5. IBmxenue (6 4)

OtoOpakenue miockoctu Ha cebs. [Torsitue nevxenus. [TapannensHelii mepeHoc. [IoBoporT.

6. UtoroBoe nmoBTopenue (7 4)

KaHeH,I[apHO-TeMaTI/I‘IeCKOG IJIAHWUPOBAHHUC

No Tema Cpoxku
POXO0XKICHHUS

1. IToBTOpEHME

2. IToBTOpEHNE

3. [TonsiTue BekTOpa

4. OTk1ajpIBaHUE BEKTOPA OT JaHHOW TOUYKHU

S. CyMMa JIByX BEKTOPOB

6. CyMMa HECKOJIbKUX BEKTOPOB

7. BbrunTtanue BeKTOpOB

8. YMHOXEHHEe BEKTOpa Ha YHCIIO

9. YMHOXeHHEe BEKTOpa Ha YUCIIO

10. [IprMeHeHne BEKTOPOB K PENICHHUIO 3a1a4

11. [TprMeHeHne BEKTOPOB K PELICHHUIO 3aJa4

12. CpenHsist TUHUS Tpanenuu

13. Pemenue 3amay

14. KontposabHas padora Nel

15. Pabora nazg omnOxkamMu

16. PaznoxeHne BeKTOpa Mo JBYM HEKOJUIMHEApHBIM
BEKTOpaM

17. KoopauHats! BekTopa

18. Koopaunats! BekTopa

19. CBs13b MeX/1y KOOpAMHATAMH BEKTOpA U
KOOpJIMHATAMH €T0 HaJajia M KOHIIA

20. [Ipocreiimue 3a1a4n B KOOPAMHATAX

21. [Tpocreiinume 3agaun B KOOpAMHATAX

22. Pemenue 3amay MeTO10M KOOPIMHAT

23. YpaBHeHUE JTMHUU Ha MJIOCKOCTU. Y paBHEHUE
OKPY>KHOCTH

24. YpaBHeHUE TUHUU Ha MJIOCKOCTU. Y paBHEHUE
OKPY>KHOCTH

25. YpaBHeHME npsMoi

26. B3anmMHoe pacrosioskeHue IBYX OKpYKHOCTEH




21.

Penrenue 3amau

28. KontponbHas padora Ne2

29. Pabora Hag ommoOkamMu

30. IToBTOpEeHME

31. IToBTOpEHME

32. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC

33. CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC

34. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'E€HC

35. Teopema 0 TIIOAAN TPEYTOJbHUKA

36. TeopeMbl CHHYCOB U KOCHHYCOB

37. Teopembl CHHYCOB M KOCUHYCOB

38. IToBTOpEHME

39. Pemenue TpeyroibHUKOB

40. Pemenue TpeyroabHUKOB

4]. IToBTOpEHME

42. M3meputenbHbie paboThI

43. VYron mexnay Bektopamu. CKasipHOE
IPOM3BEICHUE BEKTOPOB

44, IToBTOpEHME

45, CxansipHO€ NMPOU3BEICHNE B KOOPAMHATAX

46. CBolicTBa CKaJISIPHOTO IPOU3BEICHUS] BEKTOPOB

47, IToBTOpEHME

48. Pemenue 3anay

49, KonTponbnas pabota Ne3

50. Pabora Hag ommOKamu

51. IToBTOpEeHME

52. [TpaBHIIbHBII MHOTOYTOJIBHUK

53. OKpyXHOCTb, OMTMCAHHAS OKOJIO MPABUIILHOTO
MHOTOYTOJIbHUKA U BIIMCAHHAS B MPaBUJIbHBIN
MHOTOYTOJIbHUK

54. DopMyIbI IS BBIYUCIEHUS TUIOIIAIN
NPaBUIBHOTO MHOTOYTOJIbHUKA, €70 CTOPOHBI U
paanyca BIHCAHHON OKPY>KHOCTH

55. [TocTpoenne nmpaBUIIbHBIX MHOTOYT'OJIbHUKOB.
Pemenue 3amau

56. [ToBTOpEeHME

57. J1MHa OKpYKHOCTH

58. Pemrenne 3amau

59. [ToBTOpEeHME

60. ITnomaznp Kpyra 1 KpyroBoro ceKropa

61. Pemenue 3amag

62. Pemenue 3amau

63. Pemrenne 3amau

64. Pemenue 3amau

65. KonrtposnbHas pabora Ned

66. PabGota Hax ommokamMu

67. IToBTOpEeHNE

68. OTto0pakeHune TUIOCKOCTH Ha cebst. [ToHsaTHe
JIBUKCHHUS

69. CBo¥iCcTBa ABMKEHUI

70. ITapasuienpHbI IEpeHOC




71. IToBopoT

72. O6o00611eHNe
73. IToBTOpEeHME
74. IloBTOpEeHune
75. IToBTOpEHME
76. IToBTOpeHune
77. IloBTOpEeHne
78. Peseps

79. Peseps

80. Peseps

81. Peseps

82. Peseps

83. Peseps

84. Peseps

85. Peseps

Yueonoe u yueono-memoouuecxoe ovecneuenue

YMK

JI.C.Atanacsan, B.®.byry3os, C.b.Kagomuer u np. I'eomerpus. 7-9 kmaccel. — M.:
[Ipocsemenue, 2014, 2015.

[Ipunoxenue Kk y4eOHUKY Ha SJIEKTPOHHOM HOCHUTETIE.

JI.C.Atanacan, B.®.byry3oB, HO.A.I'mazkoB u gp. I'eomerpus. Meronnueckue
pexomenaauuu. 7 kiacc. — M.: [Ipocsemienue, 2016.

JI.C.Atanacan, B.®.byry3oB, I0.A.I'maskoB u ap. I'eomerpus. PabGouas Terpaap. 7
kiacc. — M.: [Ipocsemenue, 2013.

T.M.Mumenko, A.Jl.bauukoB. I'eomerpus. Temarudeckue TecThl. 7 Kiacc. M.:
[Tpocsemienue, 2016.

H.b.Menbnukosa, I'.A.3axapoBa. ['eomerpust. /Jlngaktudyeckue marepuanibl. 7 Kiacc. —
M.: Tlpoceemienue, 2013.

JI.C.Atanacsan, B.®.byry3oB, C.b.Kagomues u np. ['eomerpus. 7-9 kiaccel. — M.:
[Ipocsemenue, 2014, 2015.

[IpunoxxeHne Kk yueOHUKY Ha 3JIEKTPOHHOM HOCHUTEJNE.

JI.C.Atanacan, B.®.byryzoB, [O.AI'naskoB u np. I'eomerpus. Mertoguueckue
pexomenaanuu. 8 kiacc. — M.: [Ipocsemienue, 2016.

JI.C.AtanacsH, B.®.byry3os, F0.A.I'mazkoB u ap. I'eomerpus. PabGouas Ttetpaap. 8
kiacc. — M.: [Ipocsemienue, 2014.

T.M.Mumenko, A.Jl.baunkoB. I'eomerpusa. Temarnueckue Ttectol. 8 kiacc. M.:
[Tpocsemienue, 2016.

H.b.MenbnukoBa, I'.A.3axapoBa. ['eomerpus. /unaktuueckue marepuaibl. 8 Kiacc. —
M.: IIpocemienue, 2016.

JI.C.Atanacsn, B.®.byry3zoB, C.b.Kagomues u ap. I'eomerpusa. 7-9 kmaccel. — M.:
[Tpocsemienue, 2014, 2015.

[IpunoxxeHre Kk yueOHUKY Ha 3JIEKTPOHHOM HOCHUTEIIE.

JI.C.Atanacan, B.®.byryzoB, [O.A.I'mazkoB u gp. I'eomerpus. Meroguueckue
pekomenganuu. 9 kinacc. — M.: IIpocemienue, 2016.

JI.C.Atanacsan, B.®.byry3os, F0.A.I'mazkoB u ap. I'eomerpus. PabGouas terpanp. 9
kiacc. — M.: Ilpocsenienue, 2014.

T.M.Mumenko, A.Jl.baunkoB. I'eomerpusi. Temarnueckue tectol. 9 kmacc. M.:
IIpocsemenue, 2016.



Jlureparypa aJs 00y4aromerocs

B.A.I'yceB. CO0opHUK 33124 110 TeoMeTpHH. 5-9 kiaccel. — M.: Onuke 21 Bek, 2005.

b.I'.3uB, B.M.Meiinep, A.I".baxanckuii. 3amauun o reomerpuu. [Tocodue mis 7-11 kiaccos.
— M.: IIpocsemenue, 2003.

E.Il.Henun. I'eomeTpust B Tabnumax. 7-11 kmaccel. — M.: 2012.

A.H.Poranun. Anrebpa u reometpus B Tabaumax u cxemax. — Pocros-na-J{ony, 2006.

B.A.Cmupnos u np. Harnsignas reomerpus. — M., 2013.

B.A.Cmupnos u ap. Harnsanas reomerpust. Pabouas terpanp. B 4-x wactsax. — M., 2012.

E.B.CwmbikanoBa. ['eometpus. OnopHble KOHCIEKTHI i ydamuxcs 7-9 kmaccoB. — CIIO.:
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OI'D 2017. Marematuka. 3 moayinsa. TunoBeie TectoBsie 3ananus. [lox pen. Amenko U.B. —
M.: Dk3amen, 2017.

OI'D 2017. Marematuka. 10 TpeHHPOBOYHBIX BapUAHTOB dK3aMEHAIMOHHBIX pabdoT. Ilo.
pen. Smenko M.B. — M.: Dx3amen, 2017.

OI'D 2017. Maremaruka. 20 BapuaHTOB 3K3aMeHAIIMOHHBIX padoT. [lox. pexn. Smenko 1.B.
— M.: Dk3amen, 2017.

OI'D 2017. Marematuka. Tpu monyns. 30 BapuaHTOB THIIOBBIX TECTOBBIX 3amaHuil. [lox
pen. SAmenko 1.B. — M.: Dx3amen, 2017.

OI'D 2017. Marematuka. Tpu monyns. 50 BapuaHTOB THUIIOBBIX TECTOBBIX 3amaHuil. [lox
pen. SAmenko 1.B. — M.: Dx3amen, 2017.

OI'D. Marematuka. 3000 3amau c orBetamu. Tpu Mmoxmyns: "Anredpa", "I'eomerpus',
"PeanbHast matemaruka'". Bee 3aganus yactu 1. "3akpeiteiil cerment” [loa pen. Amenko 1U.B. —
M.: Dk3amen, 2017.
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M.A. Nuenckas. 'eomerpus. CaMoCTOSTENbHBIE U KOHTPOJIbHBIE padOThI. /-9 Kiacchl —
M.: IIpocBemenue, 2014.

I''". Kosanesa, H.. Ma3ypoBa. ['eomerpus. TecTsl sl TEKylero u 000O0IIAIOIIEro
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K.: TUIIIIB, 2010.
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NJIEKCA, 2014.
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b.I'3uB, B.M.Meiinep. I'eomerpus. [unaktuueckue Martepuanbl. 7 Kiacc. — M.:
[Ipocsemenue, 2013.

A.P.PsazanoBckuid, [I.I'"Myxun. KUM. I'eomerpus. 7 knacc. — M.: Dk3ameHn, 2014.

A .B.®apkos. TecTsl 1o reomerpui. 7 knacc. M.: Ox3ameH, 2014.
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A.P.PsazanoBckuid, [I.I'"Myxun. KUM. I'eomerpus. 8 kinacc. — M.: Dk3ameHn, 2014.

b.I".3uB. I'eomerpus. unaktnueckue Mmarepuaiibl. 9 knacce. — M.: [Ipoceemenue, 2013.
JI..3BaBuy, E.B.Ilotockyes. Tectrl no reomerpun. 9 knacc. M.: Dk3amen, 2013.
A.H.Pypyxun. KUM. I'eomerpus. 9 knacc. — M.: BAKO, 2014.
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http://school-collection.edu.ru — Enunas kosutekius mudpoBbix 00pa30BaTe/IbHBIX PECYPCOB
http://www.mccme.ru — MOCKOBCKHI LIEHTP HEMPEPHIBHOTO MATEMATHIECKOTO 00pa30BaHUsI
http://www.bymath.net — Bcst anementapuas matemaruka: CpeHsisi MaTeMaTHYSCKasi HHTEPHET-
IIKOJIa
http://mat.1september.ru — I'azeta «Maremaruka» M3narensckoro qoma «IlepBoe ceHTIOPs»
http://www.problems.ru — MHTepHET-IPOEKT «3agaumny
http://www.etudes.ru — Bu3yanu3aius MaTeMaTH4eCKUX UJICH
http://kvant.mccme.ru — Hay4HO-ITOMYJIAPHBIH KypHaI «KBaHT»
http://www.allmath.ru — Bes maTemaTrka B OJHOM MeCTe
http://www.mathnet.spb.ru — caiit anementaproit MaTemMatuku Jmutpus [yiiuna
https://oge.sdamgia.ru — mopran «Peury OI'D»
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