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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus, TaK KaK 00ECIIEYNBACT BO3MOKHOCTh M3YUCHUS AUCITUTIINH
€CTECTBEHHO-HAYYHOW HAINPAaBICHHOCTH W NPEAMETOB T'YMAaHUTAPHOTO IIMKJIA.
[Tockonbky  joruueckoe  MbIlUIeHHE,  GopMUpPYeMOEe  TOpU  U3YUYCHUH
00yYaroIMMUCS TMOHATUITHBIX OCHOB I€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUU LIENOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELHIEHHH N'€OMETPUUYECKUX
3aJla4, YMEHHE€ BBIJBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCTIOJIB3YIOTCA MPU PELICHUM 3a7ay €CTECTBEHHO-HAy4YHOr'O IMKJA, B YaCTHOCTH
dbu3nYecKkux 3aaa4.

[lenb ocBOeHUs porpaMmMbl yueOHOTo Kypca «I'eomMeTpusi» Ha yriyOJnEéHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOiact «MaTeMaTuka u
nHpopMaTtrka»  yepe3  OOeCleueHHEe  BO3MOXXHOCTH  NPUOOpETeHHS U
UCIIONB30BaHusl Oojiee TIYOOKHX TEOMETPUYECKUX 3HAHUW U JICUCTBUI,
cnenuUIHBIX TEOMETPUH, ¥ HEOOXOAUMBIX JIJIS YCTIEITHOTO MPO(EeCCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C UCITOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3a7a4yaMUd Kypca TeOMETPUH Ha YIIyOJIEHHOM YpOBHE,
PaCHIUPSIONIMMHU U YCUIUBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBISOTCS:

pacliMpeHre NPeACTaBICHUS O TEOMETPUM KaK YaCTU MUPOBOM KYJIbTYpPhI U
dbopMHupoBaHUE OCO3HAHUS B3AaMMOCBSI3H TEOMETPUHU C OKPYIKAIOIIUM MHUPOM,

dbopMupoBaHHE TIPEACTABICHUS O IPOCTPAHCTBEHHBIX (uUTrypax Kak o
BOKHEMIINX MATEMAaTUYECKUX MOJENAX, MO3BOJSIOIIMX OMNUCHIBATH W HU3Yy4daTh
pa3HbIE SIBJICHUS OKPYIKAIOIIEr0 MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1no pasieny
«CTtepeomeTpusi» yueOHOro Kypca reOMeTpHH;

dbopmMupoBaHue YMEHUSA BJIAJIETH OCHOBHBIMU MTOHATHSMU 0
MPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMyll U yMEHHE WX TPUMEHSATh, YMEHHUS JI0KAa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/aY;

dbopMHupOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOJACIAX U B pPEaTbHOM
MHpPE MHOTOTPAHHUKH M TE€jJa BpalICHUs, KOHCTPYUPOBATH TIE€OMETPUYECKHUE
MO/IEIIH;

dbopMupoBaHrUE MOHUMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOI'O0 MOCTPOEHUS
MaTeMaTU4eCKUX TEOpud, (OpMHUpPOBaHUE MOHUMAHUS POJIU AKCMOMATHUKHU MpHU
MIPOBEICHUU PACCYKICHUMY;

dbopMupoBaHUEe YMEHHS BJIAJETh METOJAMH JIOKA3aTEIbCTB M aJITOPHUTMOB
pelIEHNs, YMEHUS WX IPUMEHSATH, MPOBOIAWUTH JOKA3aTEIbHBIC PACCYXKICHUSA B
XOJI€ PEUICHHS] CTEPEOMETPUUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKA3aTEIbCTB  MpHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPXKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTUE M COBEPUICHCTBOBAHUE MHTEIUICKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEA0BATEIBCKUX
yYMEHUHN, KpUTUIHOCTH MBIIIJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPHH,

dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUsI PACMO3HABATh TMPOSBICHUS TE€OMETPUYECKUX TMOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX >KM3HCHHBIX CHUTYyaIlUsAX W MPH H3YYCHUH JPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE UM  3aKOHOMEPHOCTEW,
MOJICTTUPOBAHUSI PEaTbHBIX CHUTYAaIlMi, HWCCIEIOBAHUS TOCTPOCHHBIX MOJIEIIEH,
UHTEPIPETALUU MTOJYYECHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJIepKATEIbHBIMU JUHUAMHU yueOHOro kypca «l'eomeTpusi» B
10-11 «xmaccax sBusArOTCS: «[IpsMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tena BpameHus», «BekToppl HW  KOOpJIMHATHI B
POCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSMU», pEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 wmaccax, OTHOCHUTCS KO BCEM COJEpXKaTeIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMHupoBaHUE  JIOTHUECKMX YMEHHH  pacmpenensieTcss He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSAM, HO U 10 TojgaM oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHMsl DenepanbHON paboueit
porpaMMbl, pacrpeAci€HHbBIM 10 TrojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKuUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIIPOCaM 00ydJaroIuecs
oOpamayiuch  HEOJHOKPATHO. ITO  TO3BOJSET OpPraHMW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHATUSAMH M HABBIKAMU IMOCJIEIOBATEIBHO U MOCTYNATENbHO, C
coOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUNA O0YyUYarOIINUXCs, paCIupsas U yriayOmuss
e€, 00pa3ys MpOoYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexo K M3y4EHUIO TEOMETPUHU Ha YTiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb ycioBus ans  auddepeHumanii  oOydeHHs,  MOCTPOCHUS
UHAUBUIYAIbHBIX ~ 00pa30oBaTeIbHBIX MpOrpaMM, O0O0eCHeuuTh YIIIyOJEHHOE
U3y4eHHE T€OMETPUH KaK COCTABIAIONIEH yueOHOro mpeamera «MaTemaTuka;

MOJTOTOBUTh OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «l'‘eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hegemo), B 11 kinacce — 102
yaca (3 yaca B HEZIEIIO).



COJEPXXAHME OBYYEHUA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpancTBO. IloHATHe 00 aKcMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE. IEPECEKAIOIIMECH,
napajuleJibHble W CKpelluBaromuecss npsmble. [IpU3Hakum CKpemMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MMPOCTPAHCTBE: NapaJlICIbHbIE
IIPSAMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIENBHOCTD IIPAMON
U 1iockocTtd. [lapannenbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcHOBHBIE CBOMCTBAa NapajjIeNbHOrO MPOEKTUpOoBaHUs. M300paxeHue
¢Guryp B mapajuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMHM B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajulebHbIE
IJIOCKOCTH, CBOICTBAa [apajuIeIbHbIX IUIOCKOCTEH. [Ipocrenimme
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenunen,
MOCTPOCHUE CEUCHUU.

[leprieHIUKYISPHOCTh MPSIMON M IJIOCKOCTH: MEPIECHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPHEHANKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOpeMa O IIPsAMOU
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE. PACCTOSIHUE OT TOYKHU 110 IJIOCKOCTH, PACCTOSIHUE
OT HOpsAMOM 10  IJIOCKOCTH,  HPOeKUus  (QUIryppl  Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NepHeHIUKYIIApax.

VYrael B OPOCTPAHCTBE: YroJl MEXAY NPSMOM M IJIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yriyia. TpEXrpaHHBII 1 MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapsl MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipmsma: N-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U MOJIHAsI MOBEPXHOCTh MPU3MBI.
[Tapayutenenunien, nOPSAMOYTOJBHBIA — NApajUleieNUNe]] U  €ro  CBOMCTBA.
Kparuaiimme myTd Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema DOiinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: nN-yroiapHas mnHpaMuna,
npaBuwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHel
NIPaBWJIBHOW mnupamuiel. lIpaBuibHbBIE MHOTOIpaHHUKH. IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUAa W IPABUIIbHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JNOAECKadIp U UKOCAdIP.

Briuncnenre 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JUAroHald, VYIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSAMOM TMPU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH TPSIMOM MPHU3MBI.
[Imomanr OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUILHON MHUPaMU/IBI,
TeopeMa O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAHHUKE. CHMMETPUS
napajiesieuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHON
MAPAMUIBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIO0KHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciao. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[lonsiTne koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuino mnapamnenenunena. Teopema O pa3lIoKEHUHM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BeKkTopam. IIpsiMoyrosibHass  cucrema  KOOpJMHAT B
npoctpancTtBe. Koopnunatel BekTopa. CBA3b MEXIAY KOOPAMHATAMU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTopamu. CkalspHOE MpPOU3BEIACHUE

BEKTOPOB.
11 KJIACC

TeJsia BpaleHus

[TonsATHA: LUIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAsl ITOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, oOOpasyrwomue TmoBepxHocTel. Tema BpamieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnosnoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6BEM. OcHOBHBIE CBOHCTBa O00BEMOB Teil. Teopema 00 o00BEME
NpsSIMOYTOJLHOTO Tapajuienenuneqa v ciaeAactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUpaMHUIbl 1 KoHyca. O0bEM mIapa U MapoBOTr0O
CErMeHTa.

KoMOuHanuu Ten BpaieHus W MHOrorpaHHukoB. [Ipu3ma, BrnucaHHas B
UWIMHAP, ONHCAaHHAas oOKojo wwiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
miockocThlo. Kacanuwe mapa u cdepsl miaockoctbio. [loHsATHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIlCHHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYyCA, MJIOMaaAb chepbl U e€ 4JacTeil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romorerus. Pemienwe 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEUCHUS IIUIIMH]Ipa
(mapayienbHO W MEPHCHIMKYJISIPHO OCH), CEYCHHMsS KOoHyca (MmapaijielibHbIC
OCHOBAHUIO M TIPOXOJAIINE YepPe3 BEPIINHY), CEUCHHS IIapa, METOJIbI TTOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHHUS, METOJ MEepEeHOca
CEKyIIeH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepaunu Hax BeKTopaMu. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. I[IpsMoyrosibHas
cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasznoxeHnne BekTopa
no Oasucy. KoopauHAaTHO-BEKTOPHBIA METOJ NpPH PEHICHUH TeOMETPUYECKHX
3ajad.

JBMKEeHUS B MPOCTPAHCTBE

JBumxenust mpoctpancTBa. OtoOpakenus. [IBUKEHUS M PAaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XKCHUW. BuIbl JBUWXKEHUN: TMapajyIeNbHBIM IMEPEeHOC,
IEHTpajdbHas CUMMETPHS, 3€pKajJbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJEHHBIA YPOBEHHB) HA YPOBHE
CPEJHEI'O OBHIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIlecTBa,  NpPEICTaBIE€HUE O
MaTEMaTHIECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpOIeAyp TpaXkaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICICTBOBATh C COIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX
GyHKUIMUSAMHA U Ha3HAYCHHUEM,

2) NaTPpUOTHYECKOE BOCITUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
POIUIOMY M HACTOSIIEMY POCCHUUCKOW MaTeMaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JIOCTUAKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUIMCKOM MAaTE€MAaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HaykKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TMOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAyKM M JEATEIbHOCThIO YUYEHOTO, OCO3HaHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO Oy IyIIIETO;

4) 3cTeTHYECKOE BOCTIMTAHHE:

ACTETHUYECKOE OTHOIIECHHUE K MHUpPY, BKIIOYas ICTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEUICHHUH, pacCy ACHHUM, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKHM acCIeKTaM Pa3jIM4HbIX BUIOB HCKYCCTBA,

5) pu3uveckoe BocIUTaAHHE:

c(hOPMHUPOBAHHOCTh, yMEHUS TMPUMEHSATh MAaTEMAaTHYECKWEe 3HAHUS B
WHTEpECcax 3I0pOBOro 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pOBBIO (310pOBOC MUTAHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OT/bIXa, peryJsipHas (pu3ndecKasi akKTUBHOCTB), (PU3HUUYECKOE COBEPIICHCTBOBAHHE
IIPY 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON JIEATEILHOCTHIO;

6) Tpy10BO€ BOCTIUTAHUE:

TOTOBHOCTh K TpyHdy, OCO3HAHWUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAILHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO H



caMO0OOpa30BaHUIO Ha TMPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHNUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTU4YECKOW HAIPABIECHHOCTH;

7) IK0JIOTHY€eCKO€e BOCITUTAHHE!

c()OPMHUPOBAHHOCTh  3KOJIOTMYECKOW KyJbTYpbl, IOHUMAHUE BIIHSIHUS
COLIMAJIBHO-?)KOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPHUPOAHONW M COLMAIBHON
Cpelibl, OCO3HaHHE TI100aTbHOIO XapaKkTepa dKOJIOTMUECKUX MMPo0IeM, OpHUEeHTaLUs
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHMM [UIs peuieHust 3agady B 00JiacTu
OKpY’Kalollleld cpefpl, [UIAHUPOBAHUE IOCTYNKOB M OLUEHKHM HUX BO3MOXHBIX
NIOCJIEACTBUM JUIsl OKPYIKAIOLIEN CPELBI;

8) HeHHOCTH HAYYHOT0 MO3HAHMSL

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKu M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl UYEJOBEYECKON MAESITENbHOCTH, 3TaloB €€
pa3BUTHS W 3HAYMMOCTH JUIA pa3BUTUS LMBWINA3ALMH, OBJIAJICHUE S3BIKOM
MaTEMaTUKH M MaTE€MaTU4YECKOM KyJIbTYpOM KaK CpPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYK0 M HCCIIEIOBATEIbCKYIO JACSITEIBHOCTD
WHIMBUIYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCATIbHBIE YYeOHbIE JeHCTBUS

ba3oBble JJoruuyeckue 1eMCTBHA.

BBISBISITH U XApPaKTEPU30BATHh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUSAMH, (POpMyTUPOBATH
ONpeIeNICHHs] TTOHSATUM, YCTaHABIIMBATh CYIIECTBEHHbBIN MPU3HAK KiIacCU(UKAIIUHU,
OCHOBAHUS JIJIs1 000OIICHHS M CPABHECHHSI, KpUTEPUH ITPOBOJMMOTO aHAJIN3a,

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeOoOpa3oOBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHUS
B (hakTax, JNAHHBIX, HAOMIOJACHUSX U YTBEP)KICHUSIX, MpeasiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

Je7IaTh BBIBOALI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUCHUH, YMO3AKJIIOUYEHUIN IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(psiMBIE W OT MIPOTHUBHOTO), BBICTPAMBATh apTyMEHTAITUIO, TPHUBOIUTEH IPHUMEPHI
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CY>KJICHHS U BBIBOJIBI;

BbIOMpaTh Crmoco0 pelreHus ydeOHOW 3amaud  (CpaBHHBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  Y4€ToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUS .



UCIIOJIb30BaTh BOIPOCHl KaK WCCIIEN0BATEIbCKUM WHCTPYMEHT TO3HAHUS,
dopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (DOPMHUpPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE,

MIPOBOJUTH CAMOCTOSITENIbHO CITITAHUPOBAHHBINA SKCIIEPUMEHT, MCCIICOBAaHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 0OBEKTa, SIBJICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBIICHUSIMH, IPOIIECCaMU,

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJbTaTam
IPOBENCHHOTO  HAONIONCHMsS, UCCJICNOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHU;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIecca, a TaKXKe BBIABUTATH
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBJISITH JICOUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATH,
CUCTEMATU3MPOBATh M HWHTEPIPETUPOBATH WH(DOPMAIIMIO DPA3NHYHBIX BUIOB W
dbopM mIpeACcTaBICHNS,

CTPYKTYpPUPOBaTh MHGOPMAIMIO, TMPEACTABIATh €€ B Pa3IUYHbIX (opMax,
WLTIOCTPUPOBATH TPaPUICCKH;

OIICHMBATh HaAEKHOCTD uHGOpMAITIH 1o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIe YHUBepPCAJIbHbIE YUeOHbIe TelCTBUS

OoO1mennue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsIMU OOIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MOJTYUYCHHBIA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAEMON TEMBI,
npoOieMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TIOWCK
pEILIeHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTHMX Y4YaCTHHUKOB
Jyajora, oOHapyKMBaTh Pa3jiiyue M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS,

NPEACTaBISATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEI0OBaHMUS,
IPOEKTa, CaMOCTOSATEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ay IUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1€l CTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aJITOPUTM PELIEHUS 33Ja4yH, BIOMPATh COCO0 PELIeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

BJaJeTh  HABbIKAMU  [O3HABATEJbHON  pediekcun Kak  OCO3HaHUs
COBEpUIAEMbIX JEUCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTpPOJIS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHYECKOH 3a1a4H,

OpEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHMBATh COOTBETCTBUE PE3yabTaTa LEJIN U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKECHHSI WIIM HEJOCTHUKCHHS Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY .

CoBmecTHAs 1eATEIBHOCTD.

IOHMMAaTh U MCIIOJIB30BAaTh MPEUMYLIECTBA KOMAaHAHOW M MHIUBUIYaJIbHOU
paboTel TpHM pemieHWH y4eOHBIX 3a7ad, TNPUHAMATh I COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATH OPraHHU3ALMI0 COBMECTHOM pPabOThI, pacnpeneisiTh
BUIBI paboOT, JIOTOBApUBATHCS, OOCYX AAaTh TMPOIECC W Ppe3yJbTaT padoTHl,
000011aTh MHEHHS HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B T'PYMIOBBIX (opmax paboThl (00CYyxacHHS, OOMEH MHCHHI,
«MO3TOBBIC IITYPMBI» © WHBIC), BBIIOJIHATh CBOK 4YacTb pabOThl W
KOOPAMHHUPOBATh CBOM JCHCTBUS C JAPYTUMHU YICHaMU KOMAaHJbI, OLICHHWBATH
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUIM, CHOpPMYIHMpPOBAaHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUS.

INPEIMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOydaronuiicss HAyIuTCs

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IOHATHSMH CTEPCOMETPHH IPH
pEIIeHNH 33129 U TIPOBEACHHH MAaTEMATHUECKUX PACCyKICHHH;

e TPUMECHSITH AKCHOMBI CTEPEOMETPHUU M CJICICTBHS U3 HUX NPU PEIICHUU
TrCOMETPHUYCCKUX 3a/1a4;

e KJIACCHU(UIIMPOBATh B3aUMHOE PACIIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTRBE;

e CBOOOIHO OIEPUPOBATH TIOHATUSAMH, CBSI3aHHBIMH C yIJIaMH B
NPOCTPAHCTBE. MEXKIy MPSAMBIMA B IPOCTPAHCTBE, MEXIy MPAMOA H
TUIOCKOCTBIO;

e CBOOOHO ONEPUPOBATH MOHATHUSMH, CBA3AHHBIMU C MHOTOTPaHHUKAMU,



e CBOOOJHO pAacHO3HaBaTh OCHOBHBIC BHJBI MHOTOI'DAaHHHUKOB (IIpHU3Ma,
UpaMUJIa, PSMOYTOJILHBIN Tapaljie/ienue ], Kyo0);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHWKH,  BbIOMpas  OCHOBAHMS  JUIS
KJ1IacCU(pUKaIUu;

e CBOOOAHO oONEpUPOBATh TOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBIIOJIHSTH napajijiesbHOE, LHEHTPAIbHOE u OpTOTOHAJIBLHOE
IPOEKTUPOBaHUE (PUTYp HA IUIOCKOCTh, BBIIOIHATH MU300pakeHUs: QPUryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB Pa3IMUYHBIMU METOJIAMHM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX DUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAA  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (mpu3Ma,
nUpamMmIa), FCOMETPUIECKUX TEJ C IPUMEHEHUEM (POPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH. CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U TUIOCKOCTh CHUMMETPHM, LEHTP, OCh M IUIOCKOCTb CUMMETPUU
burypsr;

e CBOOOAHO OMEPUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH ICUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMaTHYECKUX OTHOIIECHUWA U
HaXOXXJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSS HU3BECTHBIE METOJbI
IPYU PEIICHUH MAaTEeMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

e TMPUMEHATH TMPOCTEHIIMEe MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJEKaTh, MNpeoOpa3oOBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTe)Kax U pUCYHKAX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TMPaAKTUKE. CpaBHUBATh U
aHAJIM3UPOBATh PEAJbHbIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PEeHICHHs] MaTeMaTH4ecKd  chopMyarpoBaHHON
npoOsieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TE€OMETPHH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJIEIHN C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, peliarb MPaKTUYECKHUE 3aJlayH,
CBSA3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTAaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI TEOMETPUH Kak
COCTaBHOM yacTu yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kaacca oOyJaromuiicss HAy9uTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C I[WJIMHAPUYECKOM,
KOHMYECKOH U CQEepUYecKONl TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS,

OTIEpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAIEHUS: IIUIHHAPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh Teja BpamieHus (UWIMHADP, KOHYC, cdepa W Imap) |
O0O0BSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BpAIICHUS,

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONIOXKEHUE ChEephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlICHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIICHHUS,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (HOpMyT;

CBOOOJTHO OIEPUPOBATh MOHATHUSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUs ¥ MHOTOTPAHHUKOB. MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIllCHUS;

BBIUMCIISITH COOTHOIICHHSI MEX Ty TUIOIIAIIMHU MTOBEPXHOCTEH U 00bEMaMu
NMOAOOHBIX TEJI;

U300pakaTb H3ydaeMble (UTYpPBI, BBHINOIHATH (BBIHOCHBIC) IUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHUS TEIl BPAIIICHNUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBbIBATh HHGOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYyHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTNIEPAIUY Ha/l BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT,
penraTh TeOMETPUUYECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUW OT TOYKH JI0 IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUH;
CBOOOMHO OMEpPUPOBATh TMOHITHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKEHUM;

BBITIOJIHATh HW300paXE€HUST MHOTOTPAHHUKOB W TEN BpalleHUS IMpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPHUH, 3€pPKAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa3oBaHus O100uS;
CTPOUTH CEUCHUS MHOTOTPAHHUKOB W TEJI BPAICHUS. CCUCHUS IMIMHJpA
(mapayIeIbHO W MEPIICHIUKYIISIPHO OCH), CEUeHHUs KoHyca (mapauiebHble
OCHOBAHUIO U TIPOXO/ISIINE Yepe3 BEPIINHY), CEUCHUS I1apa,
UCIIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPIKICHHS,

OPUMEHSTh TeoMeTpuueckre (akTbl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJArarmliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 33a/I1aHbl B SIBHOM U HESIBHOU (opme;

pemaTh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CHUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a/ay;

NPUMEHSTh  TOJYYEHHbIE 3HAHUA HA  MPAKTUKE.  CPAaBHUBATH,
aHAJIU3HPOBATH U OLICHUBATh PEAIbHBIE CUTYAllUH, IPUMEHSATh U3YUYCHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTreMaTU4ecku  COpMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peajbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIEIOBATH MOCTPOCHHBIC
MOJIEJIM C UCII0JIb30BAHUEM T'€OMETPUUECKUX MOHSATUN U TEOPEM, alllapara
anreOpbl, peliaTh MPAKTUYECKUE 3aJaud, CBS3aHHBIE C HAXOXKICHHEM
r€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBiIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu (PyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (umdposbie)
n/n NPOrpamMMmbl Bcero Kontpoabnbie | IIpaKkTiieckue o0pa3oBaTe/bHbIE
padoThbl padoThI pecypebi
Bu6nuoreka [JOK
1 Brenenue B ctepeomeTpuio 23 1 https.//m.edsoo.ru/
B3anMHOe pacnionoxeHue npsMbIX B bubnuorexa [JOK
2 6 1 https:
IIPOCTPAHCTBE ps://m.edsoo.ru/
3 [TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH B 8 bubnuorexa LIOK
IIPOCTPAHCTBE https.//m.edsoo.ru/
IlepnieHANKYISIPHOCTD MPSIMBIX U Bubnuorexa LHOK
4 3 25 https:
IJIOCKOCTEN B POCTPAHCTBE ps.//m.edsoo.ru/
bubnuoreka [JOK
5 VYTibl ¥ paccTosTHUS 16 1 https://m.edsoo.ru/
bubmuoreka LIOK
6 Muororpaic ! 1 https.//m.edsoo.ru/
bubmuoreka LIOK
7 BexTops! B mpocTpaHcTBE 12 httos://m.edsoo.ru/
3 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KITACC

KoanuecTBo yacon DJIeKTPOHHBIE
No i/ HaumeHnoBaHue pa3jiejioB 1 TeM (uudpoBrbie)
) NMpOrpamMMmblI Bceero Konrpoabhble | IIpakriieckue o0pa3oBaTejbHbIE
padoThl padoThbI pecypebi

Bbu6mmoreka LJOK
1 AHanuTHueckas FreOMeTpHst 15 1 https://m.edsoo.ru/
5 [ToBTOpeHue, 06001IeHNE 1 15 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https.//m.edsoo.ru/
.. bubmuorexa IIOK
3 OO0BEM MHOTOTpaHHUKA 17 1 httos://m.edsoo.ru/
Bbubnuoreka IJOK
4 Tena BpateHus 24 1 https.//m.edsoo.ru/
[Tnomanu moBepxXHOCTU U 0OBEMBI bubnuoreka [JOK

S 9 1 https.//
KPYIVIBIX T€ll ps.//m.edsoo.ru/
Bbubmuotexa IIOK
6 Hpmxenia > 1 https.//m.edsoo.ru/
7 [ToBTOpEeHME, 0000IIEHNE 1 17 5 bubmoreka LJOK
CUCTEMAaTH3aLMs 3HAHUH https.//m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/




INIOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acos

Bcero

Konrtpoin
HbIe
padoThbI

IIpakTHyeckn
e padoThbI

JlaTa
U3YYeHUS

DJIeKTpPOHHbIe U (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcHOBHBIE TIpaBUIIa U300PAKEHHS
Ha PUCYHKE TJIOCKOCTH,
napaiCJIbHBIX MPAMBIX
(oTpe3KkoB), CepeMHBI OTPE3Ka

02.09-07.09

[loHsATHA cTepeoMeTpUN: TOUKA,

npamasd, IIOCKOCTh, ITPOCTPAHCTBO.

OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE TIOCKOCTH,
HapauIeIbHBIX MPSIMBIX
(oTpe3KOB), CepeAMHBI OTPE3Ka

02.09-07.09

bubmoteka ITOK https.//m.edsoo.ru/

[TonsaTua: nepecekaromuecs
IUIOCKOCTH, IEPECEKAIOIINECS
npsiMasi U IJI0CKOCTB;
MOJIyTIPOCTPAHCTBO

02.09-07.09

bubmuoreka ITOK https.//m.edsoo.ru/

[TonsaTua: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOIIHNECS
npsiMasi U IJI0CKOCTB;
IOJIyTIIPOCTPAHCTBO

09.09-14.09

bubmuoreka ITOK https.//m.edsoo.ru/

MHororpaHHuKH, U300pakeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢Guryp, HeCyIeCTBYIOIIUX
00BEKTOB

09.09-14.09

bubmuorexa ITOK https.//m.edsoo.ru/
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MHororpaHHUKH, U300pakeHue
HPOCTENIINX TPOCTPAHCTBEHHBIX
¢Guryp, HeCyIeCTBYIOIINX
00BEKTOB

09.09-14.09

bubmmoteka ITOK https.//m.edsoo.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

16.09-21.09

bubmuorexa ITOK https.//m.edsoo.ru/

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

16.09-21.09

Bbubmmoreka ITOK https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
ciencTBus u3 HUX. CrnocoOsl
3aJaHus IPSIMBIX U IIJIOCKOCTEH B
npoctpancTse. O003HaYCHUS
IPSIMBIX U IUIOCKOCTEH

16.09-21.09

bubmmorexa IIOK https://m.edsoo.ru/

10

N3006paxkenne ceueHnit mupamMuisbl,
Ky0a ¥ IpU3MBbI, KOTOpBIE
IPOXOJAT uepe3 ux péopa.
N3o0paxenue nepeceueHus
MOJIYYEHHBIX TIIIOCKOCTEH.
PackpammBanue mocTpoeHHBIX
CEUYEHHM pa3HbIMU LIBETAMH

23.09-28.09

bubmmorexa IIOK https://m.edsoo.ru/

11

N3obpakenue ceueHuil mupaMupl,
Ky0a 1 IpU3Mbl, KOTOpbIE
IPOXOJAT uepe3 ux peéopa.
N3o06paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpamBaHye NOCTPOEHHBIX
CeUeHHH pa3HbBIMU LIBETaMH

23.09-28.09

bubmuorexa ITOK https.//m.edsoo.ru/

12

N3o0paxeHnue ceUeHH MIpaMuIbI,
Ky0a ¥ IpHu3Mbl, KOTOPBIE

23.09-28.09

bubmmoreka ITOK https.//m.edsoo.ru/
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MPOXOJAT uepe3 ux peéopa.
N3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaH#e mocTpOSHHBIX
CEUEHH pa3HBIMU LIBETAMHU

13

N300paskeHne ceueHnd MUpaMu/Ibl,
Ky0a 1 IpU3Mbl, KOTOpBIE
HPOXOJAT uepe3 ux péopa.
N3o0pakenue nepeceveHust
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NocTpoOeHHBIX
CEYECHUH Pa3HBIMU L[BETaMU

30.09-05.10

bubmuoreka LIOK https.//m.edsoo.ru/

14

Merton cnenoB 1j1sl TOCTPOCHUS
CEeUYeHUN

30.09-05.10

bubmmorexa ITOK https://m.edsoo.ru/

15

Meton creoB it TOCTPOCHUS
ceueHuil. CBOMCTBA MEPECEUCHUI
IPSIMBIX U TJIOCKOCTEH

30.09-05.10

bubmauoreka LIOK https.//m.edsoo.ru/

16

MerTon cieoB JUIsl TOCTPOSHUS
ceueHuil. CBOMCTBa nepecedyeHnit
MPSMBIX U TTIOCKOCTEH

07.10-12.10

bubmuoreka ITOK https.//m.edsoo.ru/

17

[TocTpoeHue ceueHuit B nupamue,
Ky0e 1o TpéM ToukaM Ha pEOpax.
CoznaHne BBIHOCHBIX YepTEXel U
3aIMCh IAroB MOCTPOCHUS

07.10-12.10

bubmuorexa ITOK https.//m.edsoo.ru/

18

[TocTpoenue ceueHuit B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
CozaHue BBIHOCHBIX YEPTEXEHN U
3aIMCh IAroB MOCTPOCHUS

07.10-12.10

Bubmmoreka ITOK https://m.edsoo.ru/
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19

IToctpoeHune ceuenuit B nupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMmMch M1aroB MOCTPOCHUS

14.10-19.10

bubmmoteka ITOK https.//m.edsoo.ru/

20

[TocTpoenue ceuennii B mUpaMu/Ie,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB MOCTPOCHUS

14.10-19.10

bubmuorexa ITOK https.//m.edsoo.ru/

21

[ToBTOpEHME TUIAHUMETPHH:
Teopema 0 mTpONOPLHOHATBHBIX
otpeskax. [lomooue
TPEYroJbHUKOB

14.10-19.10

bubmuorexa ITOK https.//m.edsoo.ru/

22

[ToBTOpEHUE TUIAHUMETPHH:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX YepTexkax.
Hcropus pa3BUTHS IUNIAHUMETPUU U
CTepeOMEeTpUH

21.10-25.10

bubmuorexa ITOK https.//m.edsoo.ru/

23

KonTponsnas padora Ne 1 o reme:
" AKCOMBI CTEPEOMETPUH.
Ceuenus"

21.10-25.10

bubmuoreka ITOK https.//m.edsoo.ru/

24

B3anMHOe pacnonoxeHue npsMbIx
B IIPOCTPAHCTBE.
CkpenuBarouiecs npsiMple.
[Ipu3HaKy CKpenMBarOIMUXCS
npsmbIxX. [lapamiensHelie npsmbie B
IIPOCTPAHCTBE

21.10-25.10

bubmuorexa ITOK https.//m.edsoo.ru/

25

Teopema 0 CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSAMOI
napasuleIbHON JaHHOW MPSIMOU,

05.11-09.11

bubmuoreka ITOK https.//m.edsoo.ru/
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MPOXOIAILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAIIeH Ha
JTaHHOU mpsiMoil. Jlemma o
MEePECECUCHUH MapaIeIbHbIX
MPSIMBIX [JIOCKOCTBIO

26

[TapanienbHOCTb TPEX MPSIMbIX.
Teopema o Tpéx mapanienbHbIX
npsiMbIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

05.11-09.11

bubmuoreka LIOK https.//m.edsoo.ru/

27

[TapannensHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA
HapajIeIbHOTO IPOCKTHPOBAHUSI.
N306paxkenue pasHbIx Guryp B
napauieTbHOM MPOSKINU

05.11-09.11

bubmmoreka ITOK https.//m.edsoo.ru/

28

[leHTpanbHas IpOeKIUs. YTOI C
COHAIPaBJIEHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU

11.11-16.11

bubmauoreka LIOK https.//m.edsoo.ru/

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIEIOBAHNE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSMBIX B
IPOCTPAHCTBE

11.11-16.11

bubmuoreka ITOK https.//m.edsoo.ru/

30

[TonsATHA: MapauIeIbHOCTD IPAMOM
Y IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napayIenbHOCTH MPSAMON
u riockoctr. CBOMCTBA
[apaJuIeIbHOCTH MPSIMOU U
IIJIOCKOCTH

11.11-16.11

bubmnoreka ITOK https.//m.edsoo.ru/

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JJOKA3aTeNIbCTBO,

18.11-23.11

bubmmoreka ITOK https.//m.edsoo.ru/
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CBSI3aHHBIE C MapaJIIeIbHOCTHIO
MPSIMBIX U TIJIOCKOCTEN B
MPOCTPAHCTBE

32

IToctpoenue ceuenus,
MPOXOJISIIETO Yepe3 JaHHYIO
NPSIMYIO Ha YEpTEXKE U
napajuieIbHOTO JPYroi MpsSMOi.
Pacuér oTHOmIEHUI

18.11-23.11

bubmuoreka ITOK https.//m.edsoo.ru/

33

[TapannensHas npoekuus,
MIPUMEHEHUE TSI TTOCTPOCHHMS

ceveHui KyOa 1 mapasuiesenunesa.

CaolicTBa napauienenuneaa u
MIPU3MBI

18.11-23.11

bubmuorexa ITOK https.//m.edsoo.ru/

[TapannenbHbI€ MITOCKOCTH.
[Tpr3Haky napamieIbHOCTH ABYX
IJIOCKOCTEN

25.11-30.11

bubmnorexa ITOK https.//m.edsoo.ru/

35

Teopema 0 nmapamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
IIPOXOJSIIEN Yepe3 TOUKY, He
MIPUHAJICHKAILYIO TaHHOMN
IJIOCKOCTH U CIEACTBUS U3 HEE

25.11-30.11

bubmoreka ITOK https.//m.edsoo.ru/

36

CaoiicTBa napasmieabHbIX
IJIOCKOCTEN: O MapaJIEIbHOCTH
MPSIMBIX ITEPECCUCHUS TTPH
NepeceyeHn ! JBYX MapauieIbHbIX
MJIOCKOCTEH TpeTheit

25.11-30.11

bubmnoreka ITOK https.//m.edsoo.ru/

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
HapauIeIbHBIX MPSIMBIX,

02.12-07.12

bubmuoreka ITOK https.//m.edsoo.ru/
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3aKITIOUEHHBIX MEXKIY
MApAUIEIBHBIMU TIJIOCKOCTSAMU; O
MePECEUCHUH PSMOM C IBYMsI
MapajuIeIbHBIMU IIJIOCKOCTSMU

38

[ToBTopenue: reopema [udaropa
Ha IUIOCKOCTH

02.12-07.12

bubmuorexa ITOK https.//m.edsoo.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

02.12-07.12

Bbubmmoreka ITOK https://m.edsoo.ru/

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napasuiejenumne1a

09.12-14.12

bubmmorexa IIOK https://m.edsoo.ru/

41

Brraucnenne JJINH OTPE3KOB B
KyOe ¥ TIpSIMOYTOJIEHOM
napaielienue/ e

09.12-14.12

bubmauoreka LIOK https.//m.edsoo.ru/

42

[IeprieHAUKYIAPHOCTH NPSAMOU U
iockocty. [Ipn3Hak
NEPIECHIUKYIAPHOCTH IPSIMOU U
IUIOCKOCTH

09.12-14.12

bubmuoreka ITOK https.//m.edsoo.ru/

[IeprieHAUKYIAPHOCTH NPSAMOU U
mockocty. [Ipn3Hak
NEePHEHANKYISIPHOCTH IPSIMOM 1
IUIOCKOCTH

16.12-21.12

bubmuoreka ITOK https.//m.edsoo.ru/

Teopema 0 CyIleCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIECHIUKYIIAPHON K INIOCKOCTU

16.12-21.12

bubmuoreka ITOK https.//m.edsoo.ru/

45

[I;mockoCcTH U NepIeHIUKYJIISIPHBIE
UM IIPSIMBbIE B MHOTOTPaHHUKAX

16.12-21.12

bubmuoreka ITOK https.//m.edsoo.ru/
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46

[I;mockoCcTH M NepIeHINKYJIISIPHBIE
UM IIPSAMBIE B MHOTOI'paHHUKaX

23.12-28.12

bubmmoteka ITOK https.//m.edsoo.ru/

a7

[lepnieniuKyIsip ¥ HAKJIOHHAS.
[TocTpoeHue nepneHuKyIspa U3
TOUYKH Ha IPSIMYIO

23.12-28.12

bubmuoreka ITOK https.//m.edsoo.ru/

48

[lepnenuKysip ¥ HAKJIOHHAS.
[TocTpoeHue neprneHuKyIspa U3
TOUYKH Ha IPSIMYIO

23.12-28.12

bubanoreka ITOK https.//m.edsoo.ru/

49

Teopema o TpEX NepneHAuKyIIpax
(mpsimast u oOpatHast)

09.01-11.01

bubmmorexa IIOK https://m.edsoo.ru/

50

Teopema o TpEX nepHeHANKYISIPax
(mpsimast 1 oOpaTHas)

09.01-11.01

bubmauoreka LIOK https.//m.edsoo.ru/

51

Yron Mexay CKpeluBarOIUMUCS
TIPSIMBIMHU

13.01-18.01

bubmuorexa ITOK https.//m.edsoo.ru/

52

[Touck neprneHauKyISpHBIX
IPSIMBIX C TOMOLIBIO
NEPIEHUKYJIAPHBIX MNIOCKOCTEN

13.01-18.01

Bbubmanoreka ITOK https.//m.edsoo.ru/

53

OpTOl"OHaJ'II)HOG IMPOCKTUPOBAHUC

13.01-18.01

bubmmorexa IIOK https.//m.edsoo.ru/

[locTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIBHOU MTUPAMHU/IBI C
MIOMONIBI0 OPTOrOHAIBHOMN
MPOCKITUHU

20.01-25.01

bubmuoreka ITOK https.//m.edsoo.ru/

55

[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPABUIILHOM MUPaAMUJIBI C
MTOMOIIBIO OPTOTOHAIBHOU
IIPOEKLINU

20.01-25.01

bubmuoreka ITOK https.//m.edsoo.ru/

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.

20.01-25.01

bubmuoreka ITOK https.//m.edsoo.ru/
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[InockocTn cMMMETpH B
MHOI'OI'paHHHMKaxX

57

[Ipu3Hak nepnesaAuKyISIPHOCTH
IIPSIMOM U INIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

27.01-01.02

bubmuoreka ITOK https.//m.edsoo.ru/

58

[IpaBuibHBIE MHOIOIPaHHUKH.
Pacuér paccTosiHMI OT TOYKH 10
IUIOCKOCTHU

27.01-01.02

bubanoreka ITOK https.//m.edsoo.ru/

59

[IpaBunbHBIE MHOIOIPAaHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IIJIOCKOCTH

27.01-01.02

bubmmorexa IIOK https://m.edsoo.ru/

60

CniocoObI OMyCTHUTH
MEPIEeHIUKYIAPBI: CHMMETPHS,
CABUT TOYKH IO MapaiebHON
IpsIMOI

03.02-08.02

bubmuoreka LIOK https.//m.edsoo.ru/

61

CaBur no HenapauieIbHON
MPSIMOM, U3MEHEHUE PACCTOSHUI

03.02-08.02

bubmuoreka IIOK https.//m.edsoo.ru/

62

KontponsHas pabora Ne 2 o teme:
"B3anmHO€ pacnosioxkeHue
MPSIMBIX U IJIOCKOCTEN B
npoctpaHcTae”

03.02-08.02

bubmuoreka ITOK https.//m.edsoo.ru/

63

[ToBTOpEHHE: yrom Mex Iy
IIPSIMBIMH Ha IIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOJIIBHOM
TPEYroJbHUKE, TEOPEMA KOCUHYCOB

10.02-15.02

bubmuoreka ITOK https.//m.edsoo.ru/

[ToBTOpEeHHE: yrom Mex 1y
CKPELIMBAIOIIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

10.02-15.02

bubmuorexa ITOK https.//m.edsoo.ru/
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65

I'eomerpuueckue MeTo b1
BBIUHCJICHHS YTJIa MEX]TY
pSIMBIMUA B MHOTOTpaHHHUKaX

10.02-15.02

bubmmoteka ITOK https.//m.edsoo.ru/

66

JIByrpannsiii yroa. CBoicTBO
JMHENHBIX YTJIOB JIBYIPaHHOTO
yria

17.02-22.02

bubmuoreka ITOK https.//m.edsoo.ru/

67

[TepneHIUKYISIPHBIE TTOCKOCTH.
CBoiicTBa B3aUMHO
MEPIICHIUKYJIIPHBIX TUIOCKOCTEH

17.02-22.02

Bbubmmoreka ITOK https://m.edsoo.ru/

68

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TEOpEMA O HPSIMOM
IIEPECEUYCHMS IBYX IIIOCKOCTEN
NEPIEHANKYJISIPHBIX TPEThEH
IJIOCKOCTH

17.02-22.02

bubanoreka ITOK https.//m.edsoo.ru/

69

[IpsAMOYTOIBHBIN ITapaJUIECIICIIUIIE;
KyO; u3MepeHus, CBoicTBa
IIPSIMOYTOJIBHOTO
napasuleenune1a

24.02-01.03

bubanoreka ITOK https.//m.edsoo.ru/

70

Teopema o0 quaroHanu
IPsIMOYTOJIBHOTO
napajuiejenuneaa u cieJCcTBUe us3
HEE

24.02-01.03

bubamnoreka ITOK https.//m.edsoo.ru/

71

CrepeomerpHuueckue u
NPUKJIaJHBIE 33]1a4H, CBA3aHHbBIE CO
B3aMMHBIM PacIOJI0KEHUEM
HPSIMBIX U IIIOCKOCTH

24.02-01.03

bubmmorexa IIOK https://m.edsoo.ru/
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72

HOBTOpeHI/Ie: CKpCHIUBAOIIHECS
IIPAMBIC, TapaJlJICIbHBIC ITIIOCKOCTH
B CTAHAAPTHBIX MHOI'OI'PaHHHUKAaX

03.03-07.03

bubmmoteka ITOK https.//m.edsoo.ru/

73

[Tapa napannenbHbIX I0CKOCTEN
Ha CKPENIUBAIOIINXCS MPSMBIX,
pacCcTOsSIHUE MEXTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHIX

03.03-07.03

bubmuoreka ITOK https.//m.edsoo.ru/

74

Paccrosane ot TOUkH 710
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM
JTO TNIOCKOCTH

03.03-07.03

bubmuorexa ITOK https.//m.edsoo.ru/

75

Brluncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIBIO NIEPIIEHIUKYJIIPHON
IUIOCKOCTH

10.03-15.03

bubmuorexa ITOK https.//m.edsoo.ru/

76

TpéxrpanHslii yroi, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX yIIOB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB Il TPEXTPAHHOTO yIJIa

10.03-15.03

Bbubmmoreka ITOK https://m.edsoo.ru/

77

DJeMeHThI cheprudecKoit
TE€OMETPHUH: Te0e3NUECKUE TUNHUN
Ha 3emiie

10.03-15.03

bubmanoreka ITOK https.//m.edsoo.ru/

78

KontponbHas padora Ne 3 o teme:
"Yrisl 1 paccTOSIHUS"

17.03-22.03

bubmmorexa IIOK https://m.edsoo.ru/

79

CucremaTtuzanus 3HaHUN
"MHOrorpaHHUK U €ro 3JEMEHTHI

17.03-22.03

bubmauoreka LIOK https.//m.edsoo.ru/

80

[Tupamupa. Buasl nupamui.
[IpaBunbHas nupamuia

17.03-22.03

bubmuoreka ITOK https.//m.edsoo.ru/
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[Ipu3ma. IIpamas u HaKIOHHAS

bubmmoreka ITOK https.//m.edsoo.ru/

81 1 24.03-25.03
npusMsl. [IpaBuibHas npusma
[Ipsimoit napajuienenunes, bubmmorexa LIOK https://m.edsoo.ru/
82 MPSIMOYTOJIBHBIN TIapajUIeIeTumes, 1 24.03-25.03
KyO
83 Brinykiisie VMHororpaHHI/IKH. 1 04.04-05.04 bubmunoteka LIOK https://m.edsoo.ru/
Teopema Ditnepa
Brinykiibie MHOTOIpaHHUKM. bubmuoteka LIOK https://m.edsoo.ru/
84 Teopema Ditnepa. [IpaBusibHbIe U 1 07.04-12.04
II0JIyTIPAaBUJIbHBIE MHOTOTPAHHUKH
85 IIfOHTponLHaﬂ pa6§)Ta Ne 4 no teme: 1 07.04-12.04 Bu6mmoreka [IOK https://m.edsoo.ru/
MHOrorpaHHuKu
86 [ToHsATHE BEKTOpA HA IJIOCKOCTH U 1 07.04-12.04 bu6mmorexa LIOK https://m.edsoo.ru/
B IIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 14.04-19.04 | Bubmmoteka I{OK https://m.edsoo.ru/
88 Pa3zHOCTE BEeKTOpOB 1 14.04-19.04 | Bbubmmorexa I{OK https://m.edsoo.ru/
89 [IpaBuno napamienenumnena 1 14.04-19.04 | Bubnmoreka ITOK https://m.edsoo.ru/
90 YMHOXeHHE BEeKTOpa Ha YHCIIO 1 21.04-26.04 | bubnuoreka LIOK https://m.edsoo.ru/
Pasnoxxenue Bekropa o 6azucy bubmmoreka LIOK https://m.edsoo.ru/
91 TPEX BEKTOPOB, HE JIS)KAIIUX B 1 21.04-26.04
OJIHOM MJIOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE 1 21.04-26.04 | Bubmmoteka LIOK https://m.edsoo.ru/
93 Brruucnenue yrina mexuay 1 28.04-03.05 bubmmorexa LIOK https://m.edsoo.ru/
BEKTOPAMH B IIPOCTPAHCTBE
94 [IpocTeimme 3aga4n ¢ BEKTOpaMHU 28.04-03.05 | bubmmoteka LIOK https://m.edsoo.ru/
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMHU 28.04-03.05 bubmmorexa IIOK https://m.edsoo.ru/
96 I[TpocTeiinme 3a1a4u ¢ BEKTOPAMH 05.05-10.05 | Bu6mmorexa IIOK https://m.edsoo.ru/
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97 IMpocreiimine 3a1a4n ¢ BEKTOPAMU 1 05.05-10.05 | Bubmmorexa LIOK https://m.edsoo.ru/

98 060611vleHHe W CUCTEMATHU3AIHS 1 05.05.10.05 Bu6imoreka LIOK https://m.edsoo.ru/
3HAHUU

99 O6o6nvleHI/Ie U CUCTEMAaTH3aIUs 1 19.05-17.05 bubmmorexa IIOK https.//m.edsoo.ru/
3HaHUU

100 [IpoMexxyTouHas arrecTanus: 1 19.05.17.05 bubnmorexa [IOK https://m.edsoo.ru/
UTOrOBasi KOHTPOJIbHAS paboTa

101 [IpoMexxyTouHas arrecranus: 1 12.05-17.05 bubnuoreka LIOK https://m.edsoo.ru/
UTOrOBasi KOHTPOJIbHAs paboTa

102 O6o6nvleHI/Ie U CUCTEMAaTH3aLUs 1 10.05-24.05
3HAHUU

OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KITACC

Ne KoimnuecTBo yacos
n/ Tema ypoka KonTpoabn IIpakTuyeckue Aara HICKTPOMILIC HPPOBLIE
Bceero H3ydeHust o0pa3oBaTejbHbIe pecypchl
n ble padoThI padoThI
[ToBTOpEHME TEMBI
1 "KoopanHaTsl BeKTOpa Ha 1 02.09-07.09 1. Bubmiorexa  IOK
" https.//m.edsoo.ru/
MJIOCKOCTH U B MIPOCTPAHCTBE
5 [ToBTOpEHME TEMBI "CKaJI'II}IpHOG 1 02.09-07.09 2. Bubnnoteka LLOK
MPOU3BEICHHNE BEKTOPOB https://m.edsoo.ru/
[ToBTOpEHME TEMBI
3 "BolunciieHue yriia Mexmy 1 02.09-07.09
BEKTOpPaMH B NMPOCTPAHCTBE"
IToBTOpEHME TEMBI bubmmoreka LIOK https://m.edsoo.ru/
4 "VYpaBHeHHE NPAMOH, 1 09.09-14.09
MIPOXO/ISIIEH Yepe3 ABE TOUKH
YpaBHEHHE IOCKOCTH, bubnuorexa ITOK https://m.edsoo.ru/
5 HOpMaJib, YpABHEHHE 1 09.09-14.09
MJIOCKOCTH B OTpE3Kax
YpaBHEHHE IOCKOCTH, bubmmorexa ITOK https://m.edsoo.ru/
6 HOpMaJlb, ypaBHEHHUE 1 09.09-14.09
MJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeeHue 1 16.09-21.09 bubnuoteka LIOK https://m.edsoo.ru/
8 HHHeUﬁHHe HEpPaBCHCTBA, 1 16.09-21.09 bubmmoreka LIOK https://m.edsoo.ru/
JUHEHHOE MPOrpaMMHUPOBAaHNE
9 JIuHeliHbIe HEPABEHCTBA, 1 16.09-21.09 bubmumorexa IIOK https://m.edsoo.ru/

JIMHEHHOE NPOrPaMMUPOBAHUE
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10

AHaTUTUYECKHE METOIBI
pacuéra yria Mexay IpsSMbIMU
B MHOTOTpaHHHUKaX

23.09-28.09

bubmmoteka ITOK https.//m.edsoo.ru/

11

AHanutnyeckue METOAbI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOTOI'PAaHHHUKAX

23.09-28.09

bubmuoreka ITOK https.//m.edsoo.ru/

12

®opmyiia pacCTOSIHUS OT TOUKHU
JI0 IJIOCKOCTH B KOOpJAWHATAaX

23.09-28.09

bubmuorexa ITOK https.//m.edsoo.ru/

13

Haxoxnenue paccTostHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

30.09-05.10

bubanoreka ITOK https.//m.edsoo.ru/

14

Haxoxnenue paccTosHui OT
TOYKH 10 IIOCKOCTH B
MpaBUIILHON MUpPAMUIE

30.09-05.10

bubmuoreka LIOK https.//m.edsoo.ru/

15

KonTponsnas padora Ne 1 no
Teme: " AHaTUTHYECKas
reomMeTpus”

30.09-05.10

bubmmoreka ITOK https.//m.edsoo.ru/

16

CeueHus MHOTOTPAaHHUKOB.
CTaHAAPTHBIC MHOTOT'PaHHHUKH

07.10-12.10

bubmuoreka ITOK https.//m.edsoo.ru/

17

CeueHHs MHOT' OTpaHHUKOB!
METOA CICOA0B

07.10-12.10

bubamnoreka ITOK https.//m.edsoo.ru/

18

CeueHUss MHOTOTPaHHUKOB:
CTaHJapTHBIE TUIOCKOCTH,
NepecevyeHUs! MPSIMbIX U
MIOCKOCTEH

07.10-12.10

bubmuoreka LIOK https.//m.edsoo.ru/

19

[TapannensHble TpsIMBbIE U
IUIOCKOCTH: TapajieibHbIe
CEYeHUs

14.10-19.10

bubmuoreka ILIOK https.//m.edsoo.ru/
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20

[TapamnensHbIE IPSIMBIE U
MJIOCKOCTH: pacU€T OTHOLIECHHI

14.10-19.10

bubmmoteka ITOK https.//m.edsoo.ru/

21

[TapasienbHble IpsIMBIE U
IJIOCKOCTH: YTJIBI MEXKIY
CKpCIIUBAOIIUMHUCA IIPAMBIMU

14.10-19.10

bubmuoreka ITOK https.//m.edsoo.ru/

22

[IeprieHquKyIspHBIE MIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE ITaphI
NEPIEHANKYIISIPHBIX
IJIOCKOCTEN U MPSIMBIX,
CUMMETPUU MHOTOI'PAaHHHUKOB

21.10-25.10

bubanoreka ITOK https.//m.edsoo.ru/

23

[IepnieHauKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH. TEOPEMA O TPEX
NEPIEHANKYJIIPAx

21.10-25.10

Bbubnuorexa ITOK https://m.edsoo.ru/

24

[leprienauKynsgpHBIE IPSIMBIE U
IUIOCKOCTH BBIYHUCIICHUS IJIHH
B MHOTOTpPaHHUKAX

21.10-25.10

bubmmorexa IIOK https://m.edsoo.ru/

25

[ToBTOpCHME: MIOMIAIM
MHOTOYTOJILHUKOB, ()OPMYJIbI
JUTSL TITIOIIA/ICH, COOOpaXKeHHs
o100us

05.11-09.11

bubmmorexa IIOK https.//m.edsoo.ru/

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBHUKOB, (hOpMYIIBI
JUTS TIIOIIA/ICH, COOOpaxeHHs
oa00us

05.11-09.11

bubmuoreka IIOK https.//m.edsoo.ru/

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBHUKOB, (DOpMYJIIbI
JUTS TUTOIIA/IeH, COOOpakKeHUs
oa00us

05.11-09.11

bubmuoreka LIOK https.//m.edsoo.ru/
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28

IInomanu ceuennit
MHOTOT'PAaHHUKOB: TIIOMIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOA00MS

11.11-16.11

bubmmoteka ITOK https.//m.edsoo.ru/

29

ITmomamm ceuenmit
MHOTOT'PAHHUKOB: TIJIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00uUs

11.11-16.11

bubmuorexa ITOK https.//m.edsoo.ru/

30

Kontponsnas pabora Ne 2 o
teme: "[loBTOpeHue:
MHOTOTPaHHHUKH, CCUCHHSI
MHOTOT'PaHHUKOB"

11.11-16.11

bubmuorexa ITOK https.//m.edsoo.ru/

31

0O01wém Tena. O0beM
IPSAMOYTOJIBHOTO
napasuiesienure/a

18.11-23.11

bubmuorexa ITOK https.//m.edsoo.ru/

32

3amaun 06 yaBoeHUH Kyba, o
KBaJIpaType Ky0a; O TPUCEKIIHH
yria

18.11-23.11

Bbubmmoreka ITOK https://m.edsoo.ru/

33

CrepeoMeTpHruecKue 3aauH,
CBsI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasureNienune/1a

18.11-23.11

bubamnoreka ITOK https.//m.edsoo.ru/

[MpuknanHbie 3a1a4u,
CBSI3aHHBIC C BEIYMCICHUEM
00BbEMa IPSMOYTOJIBHOTO
napajuiesenunesia

25.11-30.11

bubmmorexa IIOK https://m.edsoo.ru/

35

O0BEM MIPSIMOIA TPU3MBI

25.11-30.11

bubmmorexa IIOK https://m.edsoo.ru/
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36

CrepeomeTpudecKue 3a1auH,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB TPSMON TIPU3MBI

25.11-30.11

bubmmoteka ITOK https.//m.edsoo.ru/

37

[Ipuxnagueie 3a1a4u,
CBSI3aHHBIE C 00BEMOM MPSAMOI
IIPU3MBI

02.12-07.12

bubmuoreka ITOK https.//m.edsoo.ru/

38

Brruncnenue 00bEMOB TeI €
MTOMOUIBIO ONPEIEITEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM
TIPU3MBI

02.12-07.12

Bbubmmoreka ITOK https://m.edsoo.ru/

39

Brruncnenue 00bEMOB TeI €
MTOMOUIBIO ONPEIECIEHHOTO
uHTerpaia. O0bEM nupaMubl

02.12-07.12

Bbubnuorexa ITOK https://m.edsoo.ru/

40

dopmyiia 00bEMa MUPaAMUIBL.
OTtHoieHne 00bEMOB TUPAMU/T
¢ 00LIUM yTIIOM

09.12-14.12

bubmmorexa IIOK https://m.edsoo.ru/

41

®dopmyna 00bEMA THPAMH/IBI.
OtHomeHne 00bEMOB MUPAMH/T
¢ 00LIUM yTJIOM

09.12-14.12

bubmmorexa IIOK https.//m.edsoo.ru/

42

CrepeomeTpuyeCKHe 3a/1a4u,
CBsI3aHHBIE C 00BEMAMU
HAKJIOHHOW MPU3MBI

09.12-14.12

bubmmoreka ITOK https.//m.edsoo.ru/

CrepeomeTpuyuecKue 3a1auH,
CBSI3aHHBIE C 00BEMaMU
UPAMHU/IBI

16.12-21.12

bubmuoreka ITOK https.//m.edsoo.ru/

[Ipukiagueie 3aga4u 10 TEME
"OO0LEMBI TeN", CBI3aHHEIE C
00BEMOM HAKJIOHHOM TPU3MBI

16.12-21.12

bubmuorexa ITOK https.//m.edsoo.ru/
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[IpukiagHeie 3aga4n 1o Teme
"O0BEMEBI TeNT", CBA3AHHEBIE C
00BEMOM TTHPAMUIBI

16.12-21.12

bubmmoteka ITOK https.//m.edsoo.ru/

46

[TpumeneHne 00HEMOB.
Brranciienue pacctostHus 10
IUIOCKOCTH

23.12-28.12

bubmuoreka ITOK https.//m.edsoo.ru/

a7

Konrtponsnas padora Ne 3 o
teme: "O0BEM
MHOTOTrpaHHHKA"

23.12-28.12

Bbubmmoreka ITOK https://m.edsoo.ru/

48

Hunuuapudeckas
MOBEPXHOCTh, 00pa3yromue
LIPIJIPIHI[pH‘-IeCKOﬁ IMMOBCPXHOCTHU

23.12-28.12

bubanoreka ITOK https.//m.edsoo.ru/

49

Hununaap. [psamoit kpyroBoi
wunHap. [Tnomane
MOBEPXHOCTU HUIUHAPA

09.01-11.01

bubmmorexa IIOK https.//m.edsoo.ru/

50

Konunueckast noBEpXHOCTB,
00pa3yroIme KOHHIEeCKOU
nosepxHocTu. Konyc

09.01-11.01

bubmuoreka LIOK https.//m.edsoo.ru/

51

CeueHue KOHyca TIOCKOCTHIO,
napajuiebHOMN MIIOCKOCTH
OCHOBaHUS

13.01-18.01

Bbubmuoreka ITOK https.//m.edsoo.ru/

52

Y ceu€HHBI KOHYC.
N3006paxenne KOHyCOB U
YCEUEHHBIX KOHYCOB

13.01-18.01

bubmuoreka ITOK https.//m.edsoo.ru/

53

[Tnomaap 6oxoBOM
MTOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTH KOHYCA

13.01-18.01

bubmanoreka ITOK https.//m.edsoo.ru/
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ITimomane OOKOBOI
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTU KOHYCa

20.01-25.01

bubmmoteka ITOK https.//m.edsoo.ru/

55

CrepeomeTpuyuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, TIOCTPOCHUEM
CCUCHUI MWINHAPA, KOHYyCa

20.01-25.01

bubmuoreka ITOK https.//m.edsoo.ru/

56

CrepeomeTpuuecKkue 3a1a4u Ha
JIOKa3aTeIbCTBO B
BBIYHUCJICHUEC, ITIOCTPOCHUEM
CEUEHUM MWIMHApPA, KOHyCa

20.01-25.01

bubmuorexa ITOK https.//m.edsoo.ru/

57

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C UIMHIPOM

27.01-01.02

bubmuorexa ITOK https.//m.edsoo.ru/

58

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C LIMJIMHIPOM

27.01-01.02

bubmmorexa IIOK https://m.edsoo.ru/

59

Cdepa u map

27.01-01.02

bubmuoreka LIOK https.//m.edsoo.ru/

60

[lepeceuenue cheps! u mapa ¢
m10ckocThi0. Kacanue mapa u
chepsl IIocKkocTh0. Bua u
n300paxKeHue mapa

03.02-08.02

bubmuoreka ITOK https.//m.edsoo.ru/

61

[lepeceuenue cheps! u mapa ¢
mockocThro. Kacanue mapa u
chepsl IIocKkocThI0. Bua u
n300paxkeHue 1mapa

03.02-08.02

bubmamnoreka ITOK https.//m.edsoo.ru/

62

VYpaBuenue chepsl. [Tnomans
cdepsl U e€ yacten

03.02-08.02

bubmanoreka ITOK https.//m.edsoo.ru/

63

Cummetpus cdepsl u mapa

10.02-15.02

bubmmorexa IIOK https.//m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

CrepeomeTpudecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
cdepoit u mapom,
HNOCTPOCHUEM HX CEUCHUN
IUIOCKOCTBIO

10.02-15.02

bubmmoteka ITOK https.//m.edsoo.ru/

65

CrepeomeTpuuecKkue 3ajauu Ha
JI0Ka3aTelIbCTBO U
BBIUNCJIEHHUE, CBSA3aHHBIE CO
cdepoii u mapowm,
MIOCTPOEHUEM UX CEUCHHI
IIJIOCKOCTBIO

10.02-15.02

bubmuoreka LIOK https.//m.edsoo.ru/

66

[MpuknanHbie 3a1a4y,
CBsI3aHHBIE CO cepoil U
IapoM

17.02-22.02

bubmmorexa ITOK https://m.edsoo.ru/

67

[ToBTOpEHME: OKPYKHOCTH Ha
TUIOCKOCTH, BEIYHUCIICHHS B
OKPY’KHOCTH, CTaHJAApTHBIE
nooous

17.02-22.02

bubmuoreka LIOK https.//m.edsoo.ru/

68

Paznuunnie KOM6I/IHaHI/II/I TCII
BpalllCcHUA 1 MHOT'OI'PaHHHUKOB

17.02-22.02

bubmuoreka LIOK https.//m.edsoo.ru/

69

3anauu o reme ' Tena u
MOBEPXHOCTHU BPALLEHUS "

24.02-01.03

bubmnoreka ITOK https.//m.edsoo.ru/

70

3amauu no teme "Tena u
MOBEPXHOCTH BPALLEHUS "

24.02-01.03

bubanoreka ITOK https.//m.edsoo.ru/

71

Kontponbnas padota Ne 4 o
teme: "Tena u MoBEepXHOCTH
BpalleHus"

24.02-01.03

bubmuorexa IIOK https.//m.edsoo.ru/
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72

O6neém mumrHapa. Teopema 06
00BbEME MPSMOTO IUITUHIPA

03.03-07.03

bubmmoteka ITOK https.//m.edsoo.ru/

73

Brruucnenue o0bEMOB TeI €
MIOMOIIIBIO ONIPEAEIIEHHOTO
uHTerpaia. O6bEM KoHyca

03.03-07.03

bubmuoreka ITOK https.//m.edsoo.ru/

74

ITmowanu OOKOBOM U ITOJIHOM
MMOBEPXHOCTU KOHYCA

03.03-07.03

bubanoreka ITOK https.//m.edsoo.ru/

75

CrepeomMeTprUeCKHUe 3a1a4H,
CBSI3aHHBIE C BEIYHUCIEHUEM
00BEMOB LIMITUH/IPA, KOHYCA

10.03-15.03

bubmuorexa IIOK https.//m.edsoo.ru/

76

[IpukiagHeie 3aga4u 1o TemMe
"O0BEMBI U ILUIOLIATNA
MOBEpXHOCTEH TEe"

10.03-15.03

bubmauoreka LIOK https.//m.edsoo.ru/

77

O0béM 1mapa u mLapoBOro
cektopa. Teopema 00 06bEMeE
mapa. [Imomane chepsr.
CrepeoMeTpHUECKHUE 3a]1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 11apa, LIAPOBOTO
CerMEeHTa U IapOBOI0 CEKTOPA

10.03-15.03

bubmuoreka ITOK https.//m.edsoo.ru/

78

[TpukagHbIe 331a9H 110 TEME
"O0BEMEBI TeNT", CBA3AHHEBIE C
00BEMOM MIapa ¥ IO B0
ctepol. COOTHOILIEHUS MEXKTY
TUTOIIAIIMU TTIOBEPXHOCTEN 1
00BEMaMH ITOJIOOHBIX TEJI

17.03-22.03

bubmuoreka IIOK https.//m.edsoo.ru/

79

ITonoGOHbIE TENA B
npocTtpaHcTBe. M3Menenue

17.03-22.03

bubmmorexa IIOK https://m.edsoo.ru/
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00BbéMa 1pu o100 H.
CrepeomeTpruyeCcKHe 3a/1a4u,
CBSI3aHHBIEC C BEIYHCJIICHHUEM
00BEMOB TeJ U IUIOLIAJIEN
MTOBEPXHOCTEU

80

Kontponbnas padora Ne 5 mo
teme:" [1omanym moBepXHOCTH
U 00BEMBI KPYTJIBIX TN

17.03-22.03

bubmuoreka LIOK https.//m.edsoo.ru/

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. JIBuxeHUs 1
paBeHcTBO puryp. O0mue
CBOMCTBA JIBUXCHUMN

24.03-25.03

bubmuorexa ITOK https.//m.edsoo.ru/

82

Bunsl nBmkennii:
napaJieIbHbINA IIEPEHOC,
LHEHTpAJIbHAsi CHMMETPHUS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MPSAMOi

24.03-25.03

bubmuorexa ITOK https.//m.edsoo.ru/

83

[IpeobpazoBanus momgoowus.
[Ipsmas u chepa Ditnepa

04.04-05.04

bubmuoreka ITOK https.//m.edsoo.ru/

I'eomerpuueckue 3anaun Ha
MPUMEHEHUE JBUKEHUS

07.04-12.04

bubmanoreka ITOK https.//m.edsoo.ru/

85

KonTtponbhas pabora Ne 6 mo
TeMme " BekTopsl B
npocTpaHcTBe”

07.04-12.04

bubmmorexa IIOK https.//m.edsoo.ru/

86

O6o06matomee moropenne 11
MOHSTHI U METOJIOB Kypca
reometpun 10-11 knaccos,
CHCTEMAaTH3aLMs 3HAHMIA.

07.04-12.04

bubmauoreka LIOK https.//m.edsoo.ru/
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"[TapayinenbHOCTh NPSAMBIX U
MJIOCKOCTEH B POCTpaHCTBE"

87

Ob6o6maromee mosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10-11 kmaccos,
CUCTEMaTU3als 3HaHUMN:
"Bekrtopsl B npocTpaHncTse”

14.04-19.04

bubmuoreka ITOK https.//m.edsoo.ru/

88

Ob6o6maromee mosropenne 11
MOHATHI U METOJ0B Kypca
reomerpun 10-11 kmaccos,
cUCTEeMaTU3alus 3HaHUN:
"Bekrtopsl B mpocTpaHncTBe”

14.04-19.04

bubmuorexa ITOK https.//m.edsoo.ru/

89

Ob6o6maromee mosropenne 11
MOHATHI U METOJ0B Kypca
reomerpun 10-11 kmaccos,
cUCTEeMaTu3alus 3HaHUN:
"O06beM MHOTOTpaHHUKA"

14.04-19.04

bubmuorexa ITOK https.//m.edsoo.ru/

90

Ob6o6maromee mosroperne 11
MOHATHI U METOJ0OB Kypca
reometpun 10-11 knaccos,
cUCTEeMaTH3aIHs 3HAHUIA:
"O0BbeM MHOTOTpaHHUKA"

21.04-26.04

bubmuoreka ITOK https.//m.edsoo.ru/

91

O6o061maromiee nosropenue 11
MOHATHI U METOJI0B Kypca
reometpun 10-11 kaccos,
CUCTEeMaTH3aIHs 3HAHWIA:
"[1nomaan MOBEPXHOCTU U
00BEMBI KPYTJIBIX TEN"

21.04-26.04

bubmuoreka ITOK https.//m.edsoo.ru/
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O6o06matomee moropenne 11
MOHATHI U METOJI0B Kypca
reometpun 10-11 knaccos,
cHUCTEMaTH3alMs 3HAHHHA:
"[1nomaan MOBEPXHOCTU U
00BEMBI KPYTJIBIX TEN'"

21.04-26.04

bubmmoteka ITOK https.//m.edsoo.ru/

93

[TpomexyTouHas aTTecTalus:
UTOrOBasi KOHTPOJIbHAs paboTa

28.04-03.05

bubmuoreka LIOK https.//m.edsoo.ru/

94

[IpoMexxyTouHas arrecTanus:
UTOrOBasi KOHTPOJIbHAS paboTa

28.04-03.05

bubmuorexa ITOK https.//m.edsoo.ru/

95

[ToBTOpeHnue, 060061mIEeHNE U
crucTeMaTu3alrs 3HaHUN

28.04-03.05

Bbubnuorexa ITOK https://m.edsoo.ru/

96

Hcropus pa3Burus
CTEpEOMETPUH KaK HAyKu U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

05.05-10.05

bubmmorexa IIOK https.//m.edsoo.ru/

97

Ucropus pa3Butus
CTEPEOMETPUU KAK HAYKHU U €&
POJIb B Pa3BUTHUU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

05.05-10.05

bubmmorexa IIOK https://m.edsoo.ru/

98

Hctopus pa3surus
CTEPEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

05.05-10.05

bubmmorexa IIOK https://m.edsoo.ru/
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Hcropus pazsurus
CTEpPEOMETPHH KAK HAYKH U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

12.05-17.05

bubmmoteka ITOK https.//m.edsoo.ru/

100

Ucrtopus pa3Butus
CTEpEOMETPUU KaK HAyKH U e
POJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH

12.05-17.05

bubmuoreka LIOK https.//m.edsoo.ru/

101

Ucrtopus pa3Burtus
CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTCPHBIX TCXHOJIOT 15054

12.05-17.05

bubmuoreka IIOK https.//m.edsoo.ru/

102

Ucrtopus pazButus
CTEpEeOMETPUH KaK HAyKHu U e
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT 14054

19.05-24.05

bubmuoreka LIOK https.//m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

JI.C.Atanacsn, B.®.byty3os, C.b.Kagomues, JI.C.Kucenera, 3.I".ITo3usik u ap.

I'eometpus, 10-11: Yueb. ms obmieobpazosar. Yupexaenuit — M.: [Ipocsemenue, 2023 — 206

C

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. AtanacoB II. T., Atanacos H. II. COopHHMK MaTeMaTH4YeCKHX 3a/1a4 C MPAKTHUECKUM
conepxanueM: K. s yuurens. — M.: IIpocsemnienune, 1987. — 110 c.

2. Bunenkun H. . ®ynknuu B npupoae u texauke: KH. 11 BHeknaccHoro ureHus | X—X ki1.
— M.: Tlpocsemnienne, 1985. — 165 c. (Mup 3HaHwmii).

3. Boponuaruna O. A., Beicoukwuii U. P., Tpynun A. A. Smenko U. B.
[TpakTHKOOPHEHTUPOBAaHHbIE MATEMATHUYECKUE 331a4H KaK CPEJICTBO PA3BUTHUS
dyukroHanbHO# rpamotHocTH // Tlenarormueckue u3mepenus. — Ne 2. — 2021. — C. 130-
140.

4. Jlemenena H. B. KommuiekcHpie uncina. Kommekcusie uncia : coopuuk 3amau / H. B.
[emeneBa; M-Bo c.-x. P®, dpeaepanbHOe roc. 010 KETHOE 00pa30B. yUPEKIEHUE BHICLIETO.
o0pa3oB. «Ilepmckas roc. c.-x. akajg. uM. akan. Jl. H. [Ipsaumnaukosa». — [lepms: UL
«[IpokpocTs», 2016. — 32 c.

5. Jomopsan A. I1. Matematudeckue Urpsl U passiedenus. — M.: 'oc. u3za.¢uz-mat. aur.,
1961. - 169 c.

6. Kapuayxosa O. A. IIpukiagHbie 3a1aun B MaTeMaTHKe: yueOHoe mocooue / O. A.
KapnayxoBa, B. A. lllepmnesa, T. O. KouerkoBa. — Cu0. penep. yu-t, MH-T KocMU4. 1
uHpopm. TexHonoruit. — Kpacnosipck: COY, 2020. — 216 c.

7. Tmuaypun JI. @. O TpUTOHOMETPUH U HE TOJIBKO O Hel: mocobue utst yuammxcest 9-11 k. —

M.: IIpocsemenue, 1996. — 80 ¢
MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmuorexa ITOK https://m.edsoo.ru/
https.//uchitelya.com/matematika/
https://urok.1sept.ru/
https:.//resh.edu.ru/
https.//4ege.ru/gia-matematika/
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Kpurtepyuu 1 HOpMbI OLIEeHKH 3HAHUI, YMEHU M HABBIKOB 00yYAKOIINXCS

1. Conepsxanue 1 00beM MaTepuana, MOANEKAIIET0 IPOBEPKE, OMPEIesIeTCs
IIPOrpamMMoi.

[Ipu mpoBepke ycBOEHHUsI MaTepuana HY>KHO BBISBISATH IMOJHOTY, MPOYHOCTH
YCBOCHHUS

yYalUMUICS TEOPUU U YMEHUS IPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX
CUTYaIUsX.

2. OcHOoBHbIMH (opMamMH TIPOBEPKM 3HAHUN M YMEHUM, yYalllUXCs MO0 MaTeMaTHKe
SIBIISTFOTCS TMChbMEHHAs! KOHTPOJIbHAS Pad0Ta U YCTHBIM OIpPOC.

3. Cpenu morpemnHoCcTel BEACTSIOTCS OMMOKY U HefoueThl.[lorpemnocTs cuntaercs
OIIMOKOM, €CJTH OHAa CBHJICTEIBCTBYET O TOM, YTO YUCHHK HE OBJIa/Ie]I OCHOBHBIMU
3HAHUSMH, YMEHHUSMH, YKa3aHHBIMH B mporpamMme.K HepodeTam OTHOCSTCS
MOTPEITHOCTH, CBUICTEIBCTBYIOIINE O HEIOCTATOYHO ITOJTHOM WIIA

HEJOCTAaTOYHO TPOYHOM YCBOCHHHM OCHOBHBIX 3HAHUN M YMEHHUU WJIH 00 OTCYTCTBUU
3HAHH, KOTOPBIC B MPOTpaMMe HE CUUTAIOTCS OCHOBHBIMU. Hemoderamu Takke
CUMTAIOTCA: TMOTPEIIHOCTH, KOTOpbIe HE MPHBENNM K HCKAXEHHUIO CMBICIA TOTYYSHHOTO
YYCHUKOM 3aJaHMsI MU CII0c00a eTro BBIMOJIHCHUS: HeaKKypaTHasl 3alKiCh, HEOpExKHOE
BBITIOJTHEHHE YepTexka.

4. 3amaHus s YCTHOTO M MMUCBMEHHOTO ONPOCa YYAIIUXCSI COCTOSAT U3 TEOPETHICCKUX
BOMPOCOB U 3371a4.OTBET Ha TEOPETHUYECKH BOMPOC CUUTAETCA OE3yNpPEUHbIM, €CIH
M0 CBOEMY COJIEP)KaHUIO MOJHOCTEIO COOTBETCTBYET BOMPOCY, COICPIKUT BCE
HEOOXOJUMbIE TeopeThudecKkue (PakThl U 0OOCHOBAHHBIC BHIBOJIBI, & €T0 H3I0KECHHE U
MUChMEHHAS 3aIMCh MATEMAaTHIECKH IPAMOTHBI M OTIMYAIOTCS MTOCIIC0BATEILHOCTRIO U
aKKypaTHOCThI0.Perenne 3amaun cumrtaercss Oe3ympeuHbIM, €ClIM MPaBUIBLHO BHIOpaH
CIoco0 peIIeHus, caMo PEIICHHE COMPOBOXKIACTCS HEOOXOAMMBIMU OOBSICHCHHUSIMH,
BEPHO, BBIMIOJIHEHBI HY’KHBIC BHIYMCICHUS M MPeoOpa3oBaHus, MOIY4YeH BEPHBIA OTBET,
MOCIICIOBATEIPHO M aKKypaTHO 3alMCaHO PEIICHUE.

5. Onenka OoTBeTa ydal[uxcs MPU YCTHOM U MHUCHBMEHHOM OIPOCE MPOM3BOAMUTCS IO
4-x barbHOM («5», «d», «3», «2») cucteme.

6. YuuTenb MOXET MOBBICUTh OTMETKY 3a OpPUTHMHAJBHBIA OTBET HAa BOMPOC WIIU
OPUTHHAIILHOE PEIICHUE 3a/1ad, KOTOPBIC CBUACTECILCTBYIOT O BBICOKOM
MaTeMaTHYECKOM Pa3BUTHH y4Yalerocs, 3a pelieHne 0ojee cIoKHOM 3a/1a4i UK OTBET Ha
0oJiee CIOXHBIA BOMPOC, MPEUIOKCHHBIC YYaIIEeMyCsl JIOMOJHUTEIBHO TOCIE
BBITIOJTHEHUSI UM 3a]IaHUSI.

7. UrtoroBbiec 0TMETKH (3@ TEMY, Y€TBEPTh, KYPC) BHICTABIISIFOTCS 110 COCTOSIHUIO 3HAHHM Ha
KOHEI[ 3Tana o0y4eHus C y4eTOM TeKYIIUX OTMETOK.

OueHka yCTHBIX OTBETOB 00y4arOIIUXCH.

OTBeT OLIEHUBACTCS OTMETKOM «5», €CIT 00yJatOIHIACS:

"] OJIHO pacKpblI COAEp )KaHUE MaTepuaa B 00beMe, IPelyCMOTPEHHOM IIPOrpaMMoi 1
y4eOHUKOM,;

] M3JI0%KMJT MaTepHal I'PaMOTHBIM SI3IKOM B OIPEJIEJIEHHON JIOTHYECKOM
MIOCJIEI0BATEIBHOCTH, TOYHO HCIIOJIb3YsS MATEMaTHYECKyl0 TEPMUHOJIOTHIO U CUMBOJIUKY;

| mpaBWJIBHO BBIMOJIHWII PUCYHKH, YEPTEKH, IpauKH, COIYyTCTBYIOLINE OTBETY;

] moka3an yMEHHME WIIIOCTPUPOBATh TEOPETUYECKHE IOJIOKEHUS KOHKPETHBIMU
IpUMEpaMH, MPUMEHSATh UX B HOBOW CHUTYallUM IPH BBINOJHEHUHM MPAKTHYECKOTO
3aJlaHus,



] IpOAEMOHCTPHUPOBAJl YCBOECHHE PaHEE M3YYEHHBIX COINYTCTBYIOIIUX BOIPOCOB,
c(OpPMUPOBAHHOCTH U YCTOMYMBOCTH UCIIOJIB30BAaHHBIX MPU OTBETE YMEHHI U HABBHIKOB,

] oTBEYas caMOCTOATENBHO 0€3 HABOSIIMX BOIPOCOB YUUTEIS.

Bo3MoxHBI O7JHA — JBE€ HETOYHOCTH IMPH OCBEIIEHHH BTOPOCTENEHHBIX BOIMPOCOB HIIU
B BBIKJIa/IKaX, KOTOPbIE€ YUEHUK JIETKO UCIIPABUJI 110 3aMEYaHHIO YUUTEIS.

OTBeT OlLEHUBAETCSI OTMETKOM «4», ecll OH YJOBJETBOPEH B OCHOBHOM TpeOOBaHUSM
Ha OTMETKY «5», HO IPH 3TOM UMEET OJJUH U3 HEJT0CTATKOB!

| B M3JI0KEHUH JOMYIIEeHbl HeOOJbIINe MpoOesnbl, HE WCKA3UBIIME MaTeMaTHYeCKOTo
COJIEp’KaHUs OTBETA, UCIIPABIECHHBIE 110 3AMEUAHUIO YUUTEIIA.

| nomyuieHsl OmMOKK uiu Oosiee JABYX HEJOYETOB IMPH OCBEIIEHWU BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPBIE YYEHHUK JIETKO UCIIPABHII IO 3aMEYAHUIO YUUTEIS.

OTMmeTKa «3» CTaBUTCS B CISAYIOMINX CIydasx:

| HEIOJIHO WJIM HETOCJEN0BATEIbHO PAcKpBITO COJIEp)KaHHWE MaTepuasa, HO MOKa3aHo

oOuiee MOHMMAaHME BOMpPOCAa U MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE AJIs
JaJbHEHILEro YCBOGHHS MPOrpaMMHOrO Matepuaia (ompeneneHHble «TpeOoBaHUSIMU K
MaTeMaTH4YeCKO! MOATOTOBKE YUAIIUXCS).

] UMenuch 3aTPyIHEHHUsT WIN JIONMYIIEHbl OMIMOKU B ONpPENEJICHUU IMOHATUH H,

MCIIOJIb30BaHUU MaTeMAaTUYECKON TEPMUHOIOTHH, YepTexkKaxX, BhIKJIAKaX, UCIIPABICHHbIE
I10CJIE HECKOJIBKUX HaBOJSALIMX BOIIPOCOB YUMTEIS,

] yYEHUK HE CIpaBWICA C MPUMEHEHMEM TEOPHUH B HOBOW CHUTyalluu IpU
BBINOJIHEHUH [TPAKTUYECKOT0 33/1aHUs, HO BBIIIOJIHUII 3a1aHUsI 003aTEIbHOTO YPOBHS
CJIO’KHOCTH T10 JAHHOM TeMe;

| Ipu 3HAHKUU TEOPETHUUECKOro MaTepHualla BbIsBICHA HeI0CTaTOYHAs C(DOPMUPOBAHHOCTD
YMEHUI U HAaBBIKOB.

OTMeTKa «2» CTaBUTCSA B CIAEAYIOMINX CIydasx:

] HE pacCKpBITO OCHOBHOE COJIEp)KaHue Y4eOHOTo MaTepuana;

] oOHapy»eHO HEe3HaHHe WJIM HEMOHMMaHHE YYEHMKOM Oojblledl uiau Haubolee
Ba)KHOW yacTH y4eOHOro MaTepuara,

] nomyImieHsl OMMOKKA B ONPEAETICHUU TMOHITUM, MPHU HCIOJIb30BAaHUH
MaTeMaTHYeCKON TEPMUHOJIOTUH, B PUCYHKAaxX, yepTexax WM rpadukax, B BbIKIaJKaXx,
KOTOpBIE HE MCIIPABJIEHBI MI0CIIE HECKOIBKUX HABOAIINUX BOIIPOCOB YUUTEIIS.

| yueHUK OOHapyXWJl MOJHOE HE3HaHHE U HEMOHMMAaHHE H3y4yaeMOro Marepuaia WU
HE CMOT OTBETUTh HU Ha OJIMH U3 NIOCTABJIEHHBIX BOIIPOCOB 10 U3y4aeMOMY MaTepHaiy.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4aromuxcs.

OTMmeTKa «5» CTaBUTCS B CJIEIYIOIINX CITydasx:

| paboTa BBINOJIHEHA MOJIHOCTHIO.

|| B JIOTMYECKUX PACCYKICHHUSIX U 0OOCHOBAaHUAX HET MPOOETOB U OMIMOOK;

[ B pelIeHHMHM HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIKCKA,
HE SIBJISIFOLIASCS CIICICTBUEM HE3HAHUS MJIM HETIOHUMaHUsl Y4eOHOTO MaTepuaa);

OtmeTka «4» cTaBUTCS, €CIIH:

"] paboTa BBIMOJIHEHA TIOJIHOCTHIO, HO 0OOCHOBAHUS IIAr0OB PELICHUS HEI0CTATOUHBI (eCiin
yMEHHs1 000CHOBBIBATh PACcCyKICHUS HE SBISUIUCH CICLHAIBLHBIM 00BEKTOM IIPOBEPKH);

] momymieHa ogHa omKMOKa WK IBa-TPU HEIOUYETA B BHIKJIAAKAX, YUEPTEKAX HITH
rpadukax(eciu 3TU BUABI pabOThI HE SIBIISUTUCH CIICIAATBHBIM O0BEKTOM IPOBEPKH);

OTMeTKa «3» CTaBUTCS, €CIIH.

| nomymieHsl Oosiee OAHOM OomMOKM WM Oojiee ABYX- TpeX HEJOYETOB B BBIKJIAJKAX,
yepTekax WM rpaduka, HO y4alluics BianeeT 00sS3aTeNbHBIMA YMEHHSMHU II0
IIPOBEPSEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIH.



] momymIeHbl CYIIECTBEHHBIC OIIMOKH, MOKA3aBIIWE, YTO YyYalluiics HE BIaJeeT
00s13aTeTPHBIMY 3HAHUSMH 10 JAaHHOW TeM€ B MOJTHOM Mepe;

] paboTa ToOKa3ana MOJHOE OTCYTCTBHE y Y4YAIlErocs O00sS3aTeNbHBIX 3HAHUN, YMEHUH
10 TIPOBEPSEMON TEME WJIM 3HAYUTENIbHAS YacTh PA0OTHI BHITIOJHEHA HE CAMOCTOSTEIBHO.

O6mas kiaaccupukanus oMMOOK.

[Ipu omeHke 3HaHWI, YMEHHH M HABBIKOB OOYYAlOIIMXCS CIIEyeT YYUTHIBATH BCE
otOku (rpyOblie U HErpyObIe) 1 HeTOUYETHI.

['pyObIMU CUNTAIOTCS OLITHOKH:

O HE3HaHUE OIpeIeJIeHHs] OCHOBHBIX IMOHATHI, 3aKOHOB, IPAaBUJI, OCHOBHBIX MOJIOKEHHUN
TEOpHH, He3HaHUE (HOPMYII, OOIIETTPUHATHIX CUMBOJIOB 0003HAaUYEHUI BETMUNH, €AMHUL KX
M3MEpeHus,

O HE3HAHWE HAMMEHOBAHUU €IMHUI U3MEPECHHUS;

HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE,

HEYMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JUIS PEIICHUS 3a]1a4;

HEyMEHUE JIeJIaTh BHIBOJBI U 000OIICHUS,

HEYMEHHE YUTaTh U CTPOUTH Irpaduky;

HEYMEHHE MOJIb30BaThCs IEPBOMCTOUHIKAMHY, YYEOHUKOM U CIIPaBOYHHKAMH;
noTepst KOPHS WIN COXpaHEHHE TTOCTOPOHHETO KOPHS;

oTOpackiBaHne 0€3 0OBSICHEHHUI OJJHOTO U3 HUX;

paBHO3HAYHBIE UM OINOKHU,

BBIYUCIIUTEIbHBIE OIIMOKH, €CITH OHU HE SBIISTIOTCS OTIMCKOM;

O JIOTUYECKHE OUIHOKH.

K merpyObIm ommOkam ciieyeT OTHECTH:

O HETOYHOCTh (POPMYJIUPOBOK, ONPEACICHUN, MOHATHIA, TEOPUH, BbI3BaHHAsI HEMOJIHOTON
0XBaTa OCHOBHBIX MPU3HAKOB ONPEEIISIEMOr0 OHATHS WM 3aMEHON OJTHOTO - IBYX M3 3TUX
MIPU3HAKOB BTOPOCTETIEHHBIMH,

O HETOYHOCTb IrpadukKa;

O HEepalMOHAIBHBIM METO/I PEelIeHUs 3a7a4i WIH HEJOCTATOYHO MPOyMaHHBIH MIaH
oTBeTa (HapylIeHUE JIOTHKH, TOJIMEHA OT/ICIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);

O HepalMOHAbHbIE METO/IbI padOThI CO CIIPABOYHON M IPYTroi JIUTEpaTypou;

O HEyMEHHE pelIaTh 3aJa4H, BHIIOIHATE 33/IaHUs B 00IIIEM BHJIE.

Henoueramu sBnsitoTCS:

O HepalHoHaJbHBIE IPUEMBI BBIYHCICHUHN U TPeoOpa3oBaHui;

0 HeOpeXHOE BBIMOTHEHUE 3aIKCcel, UepTexkel, cxeM, rpauKoB.

O O0OO0OO0O0OO0OO0OO0OOo

KoHnTpoabHo-u3MepuTe/ibHble MaTepuaJbl. TecThl

Bce Bommpocs B TecTax pas/ieieHbl Ha TPH YPOBHS CJIOXHOCTH. 3aJJaHUs 4acTH A —
0a30BOT0 ypOBHS,

yactu B — nmoBeimeHHOr0, 4actu C — BBICOKOTO YPOBHS. [Ipu OlleHMBaHUU Pe3yJIbTATOB
TECTUPOBAHUS ITO CJICAYET yUUTHIBaTh. Kakj0€ BEpHO BHIMIOJIHEHHOE 3aJaHHE YPOBHSI A
onieHuBaercs B 1 6amn, ypoBus B — B 2 6anna, ypoBus C — B 3 6amna. Mcnons3zyercs rubkas
CUCTEeMa OIICHUBAHWMSI PE3YJIbTATOB, PU KOTOPOH YUEHUK UMEET MPABO HA OIIHUOKY:

80-100% oT MUHMMAaNBHOM CyMMBI OAJIJIOB — OLIEHKA «5»

60-80% oT MUHUMAJIBHON CyMMBI 0AJJTOB — OIICHKA «4>»

40-60% oT MUHUMATBHON CYyMMBI 0aJJIOB — OIICHKA «3»

0-40% oT MUHUMAJIbHOW CYMMBI OaJIIIOB — OLIEHKA «2.

MartemMaTnuecKne IMKTAHTBI.



OneHk 3a paboTy BBICTABIISIOTCS C YYETOM YHUCIIa BEPHO BBINOJIHEHHBIX 3aqaHuid. [lepen
Ha4YaJiIOM JUKTaHTa JOBECTU JO CBCACHUA yHallIUXCSA HOPMbBI OIICHOK 3a 10 BOHpOCOB:

10-9 BompocoB — oreHKa «5»

8-7 BompocoB — oreHKa «4»

6-5 BOIPOCOB — O1eHKa «3»

Memnee 5 BOmpocoB — OIeHKa «2».

KonTposbHbIe U caMOCTOsATEIbHBIE PA00ThHI

EnvHbIe HOPMEI SIBIISTFOTCSI OCHOBOH ITPH OIIEHKE KaK KOHTPOJIBHBIX, TaK U BCEX APYTHUX
IMUCbMEHHBIX paboT mo marematuke. OHU 00eCHeunBaIOT €JUHCTBO TpeOOBaHUI K
00ydJaromuMcsi CO CTOPOHBI BCEX ydUuTeNlel 00pa30BaTENbHBIX YUPESKICHUS, CPABHUMOCTH
pe3yabTaToB 0OyueHHs] B pa3HBIX kiaccax. IIpuMeHsst 3TM HOPMBI, YYUTEIb JOJKEH
WH/IMBUIYAIBHO TOIXOJNUTh K OIIEHKE KaXKJIOW NMHChMEHHOH paloThl ydalmerocs,
oOpaniate BHUIMaHHE Ha KauyeCTBO BBIMOJHEHUS paOOTHI B LIEJIOM, @ 3aTEM YXKe Ha
KOJIMYECTBO OIIMOOK M HAa UX XapaKTep.

Copneprxanue u 00beM MaTepHasa, BKI0YaeMOro B KOHTPOJIbHbBIE MMCbMEHHbIE padoThI, a
TaKXe B 3aJJaHUS 1151 TIOBCEHEBHBIX MIChbMEHHBIX YIIPAKHEHUN, OMIPEIEIISIOTCS
TpeOOBAaHUSAMH, YCTAHOBICHHBIMU TporpaMMoil. Hapsimy ¢ KOHTpoJIbHBIMH paboTaMu IO
OTIpEJICICHHBIM pa3ieliaM TEMBbI CIIeIyeT MPOBOIWTH HTOTOBBIE KOHTPOJIbHBIE PAbOTHI IO
BCEM HM3YYEHHOU TEME.

Mo xapakTepy 3aaHuii THCbMEHHBIC PA0OTHI MOT'YT COCTOSITh: @) TOJIBKO U3 MPUMEPOB; 0)
TOJIBKO M3 3a]a4; B) U3 3a/1a4 ¥ npuMepoB.KOHTpoIbHbIE pabOThI, KOTOPbIE MMEIOT LEINbI0
MPOBEPKY 3HAHWH, YMEHUH W HABBIKOB YYAIIMXCS 110 IIEJIOMY pa3aeiy IpoTrpaMMEbl, a TAKKe
[0 MaTepuaily, U3y4eHHOMY 3a YeTBEPTh WJIU 3a I'0Jl, KaK MPaBUIIO, JOJKHBI COCTOATH U3 3a/1a4
Y TIPUMEPOB.

OneHka NUCbMEHHOW paboOThl ONpeAessieTcs C y4yeToM, IpexJe BCero, ee 0oOILIero
MaTEeMaTHYECKOTO YpPOBHS, OPUTHHAIBHOCTH, TOCIIEIOBATEILHOCTH, JOTHYHOCTH €€
BBINOJIHEHUS], @ TAK)KE YMCIIa OIIMOOK U HEI0UeTOB U KadecTBa opopmiieHus padboThl.Omnoka,
MIOBTOPSIIONIAsICS B OJJHON paboTe HECKOIBKO pa3, pacCCMaTPUBAETCS KaK OJIHA OMIMOKA.

3a opdorpadpuueckne OmMMUOKH, JOMYIICHHbIE YYCHHKaMH, OLIEHKa HE CHMXaercs, 00
opdorpadpuveckux ommoOKax JOBOIUTCS O CBEACHUS MPETOAABATENS PYCCKOTO SI3bIKA.
OpnHako OMMOKY B HATUCAHUU MaTeMaTUYECKUX TEPMHUHOB, YK€ BCTPEUABLIMXCS
IIKOJIbHUKAM KJIacca, TOJDKHBI YYUTBIBATHCS KaK HeodeThl B pabote.[lpn omeHke miucbMEeHHBIX
paboT Mo MaTeMaTHKe pa3IU4aloT TpyOble OHMOKH, OIUOKY U HenodeThl. ['pyObiMu B 5-6
KJIaccax CYMTAIOTCS OIMMOKH, CBSI3aHHBIE C BOIPOCAMH, BKIIFOUCHHBIMH B «TpeboBaHHs K
YPOBHIO IMOJrOTOBKM OKAHYMBAIOIIMX HauyalbHYIO HIKOIY» OOpa3oBaTeNbHBIX CTaHIApPTOB,
a TaKKe TOKa3bIBAIONIME, YTO YYEHHUK HE YCBOWJ BOIPOCH H3YYCHHBIX HOBBIX TEM,
oTHeceHHble CTaHIapTaMH OCHOBHOI'O 00LIero oOpa3oBaHUs K YUCITY 00s3aTEIbHBIX IJIs
YCBOEHHS BceMH ydeHUKaMu.Tak, K TrpyObIM OTHOCSATCS OIIMOKH B BBIYMCIICHHSX,
CBHUJIETEJILCTBYIOLME O HE3HAHWU TAOIMIBI CIIOKEHHUS WIM TaOJIMIbl YMHOXKCHHMS,
CBSI3aHHBIE C HE3HAHHUEM AITOPUTMA IMMCbMEHHOTO CIOKEHHS U BBIYUTAHUS, yMHOKCHUS
JIeJICHUs Ha OJHO- WIK JABY3HAYHOE YUCIIO U T. M., OMMOKH, CBHIETEIbCTBYIOLIHE O
HE3HAHWHM OCHOBHBIX (POPMYJI, MPaBHJI M SIBHOM HEYMEHMH WX IMPHUMEHSATh, O HE3HAHWUU
IPUEMOB pPELIeHUs 3a/1a4, aHAJOIMYHBIX PaHEe U3YUECHHBIM.

[Tpumeuanue. Ecnu rpy0asi ommOka BcTpewyaercss B padoTe TOJNBKO B OJHOM cllydae
U3 HECKOJIBKUX aHAJOIMYHBIX, TO IPHU OLEHKE paboThl 3Ta OLIMOKAa MOXKET ObITh
NpUpaBHEHA K HErpyOoid.

[Tpumepamu HerpyObIX OLIMOOK SIBJISIIOTCS: OIIMOKH, CBS3aHHBIE C HEJOCTATOYHO MOJIHBIM
YCBOEHHEM TEKYIIETO Y4eOHOTr0 MaTepuaa, He BIIOJHE TOYHO C(hOPMYITHMPOBAHHBINA BOTIPOC



WJIM NOSICHEHUE TP PEIICHUH 33]1a4M, HETOYHOCTHU IIPU BBIIIOJHEHUH F€OMETPUUECKHUX
MOCTPOEHUM U T. II.

Henouyeramu cunTaroTCsl HepalMOHAIbHBIE 3aIIMCH TIPU BBIUNCICHUSX, HEPALMOHAJIbHBIE
MIpUEMbI BBIYUCIICHUH, IpeoOpa3oBaHuil U pelIeHni 3a1a4, HeOpeKHOE BHIMOITHEHNE YepTexKen
U CXeM, OT/eJbHbIe MOTPEIIHOCTH B (POpMYyITMpPOBKE IMOSICHEHUS MM oTBeTa B 3amaye. K
HeZ0YeTaM MOKHO OTHECTH U JpYyrHe HEeJAOCTaTKU paboThl, BbI3BAaHHBIE HEJIOCTATOYHBIM
BHUMaHMEM YYaIIUXCs, HAlpUMeEp: HEMOJHOE COKpalLIeHHEe JIpoOel WM YICHOB
OTHOILIEHHS; 00pallleHne CMEIIaHHbIX YUCEes B HEMPABUIIbHYIO JPOOb MPU CIIOKEHUU U
BBIUUTAHUU;, TIPOITYCK YHCENl B MPOMEKYTOUHBIX 3alUCAX; MEpecTaHOBKa LU(p NpU 3amucu
qrcesl OUIMOKH, JOMYIIEHHbIE TP MePENUChIBAHNH, U T. 1.

Onenka NUCbLMEeHHOI PadoThI 10 BHINMOJHEHHI0 BHIYHCIUTEIBHBIX 32IaHUI U
ajred0panvecKux npeodpazoBaHui
Ornenka «5» cTaBUTCS 32 O€3YKOPU3HEHHOE BHITIOJIHEHHE MUChbMEHHOM paboTHI, T. €.
a) ecIIM pelIeHue BCEX MPUMEPOB BEPHOE;
0) eciu Bce ACWCTBUS M TPe0OpPa30BaHuUs BHITOJHCHBI MPABHILHO, 0€3 OIIMOOK;
B) BCE 3allMCH XOJa PELICHUsS PacIOOXKEHBI MOCICIOBATEIbHO, a TAKKE Cle/IaHa
MPOBEpPKA PEUICHHS B TEX CIydasx, KOrja 3To Tpedyercs.
Onenka «4» ctaBuTCs 3a pabOTy, B KOTOPOU JomyiieHa oana (Herpyoas) ommbka win 2-3
HE/IoueTa.
Onenka «3» cTaBUTCA B CIEAYIOLINX CIydasx:
a) ecnu B pabote umeetcs 1 rpy0as u He Oosee 1 Herpy0oil OImmoOKwy;
0) npu Haymumu 1 rpyOoit ommOku u 1-2 HEZ0YeTOB;
B) IPHU OTCYTCTBHH T'PyOBbIX OMIMOOK, HO MpPU HAIWYUHU 2-4 HEerpyObIx OLIMOOK;
r) NIpU HAJIWYHU JIBYX HErpyObIX OHIMOOK M He OoJIee TpeX HEeA04ETOB,;
1) TIPY OTCYTCTBHH OLIMOOK, HO MPpU HaJu4YuK 4 1 60ojiee HEJ0UETOB; €) €CIM HEBEPHO
BBINOJIHEHO He 0oJiee M0JIOBUHBI 00beMa Beel paboThl.
OrneHka «2» cTaBUTCS, KOTAa YHCIIO OMIMOOK MPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET
OBbITh BBICTABJIEHA MOJ0XKHUTEIbHAS OLIEHKA, UM €CJIM PAaBUIbHO BBIIIOJIHEHO MEHEe
TIOJIOBHHEI
BCe palbOTHI.
[Tpumeuanue. Onenka «5» MOXeT OBITH TOCTaBlIeHa, HECMOTPS Ha Hajamuue 1-2
HE/I0UeTOB, €CIM YUYEHHMK Jajl OpUIMHAJIbHOE pPELICHHE 33a/aHuil, CBUAETENILCTBYIOLIEE
0 €ro XOpoIIeM MaTeMaTHYECKOM Pa3BUTHHU.
OueHnka NMCbMEHHOH padoThl HA pelleHue TeKCTOBBIX 32124
Omnenka «5» CTaBHTCS B TOM cilydae, KOT/a 3aJada pelieHa MpaBuIbHO: X0 PeIIeHHs 3a/1a9n
BEpEH, Bce JACHCTBUSI U MTPe0Opa30BaHUs BHITIOJHEHBI BEPHO U PAllMOHANILHO; B 33/1a4€,
pemaemMoil ¢ BOMPOCAaMH WJIM TIOSICHEHUSIMH K JCWCTBHUSM, JaHbl TOYHBIC W IPAaBHIILHBIC
dbopMynHUpOBKH; B 3a7aue, perraeMoi ¢ MOMOIIbI0 YPaBHEHHUS, JaHbBI HEOOXOAUMBIE
MOSICHEHHSI; 3aITMCH MIPABIIIBHBI, PACTIONIOKEHBI TTOCIIEI0OBATEIBHO, JAaH BEPHBIHN 1
MCUEPIBIBAIOIINN OTBET Ha BOMPOCHI 33]]a4H; CeNIaHa MPOBEPKa PEIICHHUS.
Onenka «4» CTaBUTCS B TOM CiydYae, €CIHM IpU TMPABHJIBHOM XOJI€ PEIICHHs 3aJadu
nomyiieHa 1 nerpy6as omubka wnu 2-3 HerouerTa.
Omnenka «3» cTaBUTCA B TOM CITydae, €CJIM X0/ PEUICHHUs IPAaBUIICH, HO JIOYIIEHBI:
a) 1 rpy0Oas ommbka u He 6osiee 1 HErpyOoii;
0) 1 rpy6as ommbOKa u He OoJiee 2 HEJJOUYCTOB,;
B) 3 -4 HerpyObie OMIMOKK PU OTCYTCTBUH HEIOYETOB;
I) AOMYIICHO He OoJiee 2 HerpyObIX OMUOOK ¥ 3 HEJ0YETOB,;
1) 6osiee 3 HETOYESTOB MPU OTCYTCTBUH ONMIHOOK.
OrneHka «2» CTaBHTCS B TOM clydae, KOTAa YHCII0 OMIHOOK MPEBOCXOAUT HOPMY, IIPH
KOTOPOU MOET OBITh BBICTABIIEHA MOJOKUTENIbHAS OIICHKA.



IIpumeuanue.

1.0nenka «5» MOXET OBITh TMOCTaBIICHAa, HECMOTPSI Ha HAJIMYHE OIMHUCKH

WJIM HEeJI0YeTa, €CIIM YUYCHHK JaJl OPUTMHAIBHOE PELIeHUE 3a/IaHui, CBUJIETEIbCTBYIOIIEE
0€ero

XOpOIIIEM MaTeMaTUYeCKOM Pa3BUTHUHU.

2. IOJI0KUTENbHAS OLIEHKA «3» MOKET OBITH BLICTABJICHA

YVYEHUKY, BBIIOJIHUBIIEMY PaOOTy HE MOIHOCTHIO, €CIU OH OE30MIMOO0YHO BBIMOJHUI
Ooiee

HOJIOBUHBI 00BbeMa Bceil paboThI.

Onenka KOMOMHUPOBAHHBIX IHCbMEHHBIX Pa00T 110 MaTeMaTHKe
[Mucemennas pabora Mo MaTemaTuke, MOJJIEKAIIas OINCHUBAHUIO, MOXKET COCTOSTH W3
3a7a4 U puMepoB (KOMOMHUpOBaHHas padoTa). B TakoM ciydae mpemnonaBarenb cCHavYaaa gaeT
MPeBapUTENFHYI0 OLEHKY KaXT0W 4acTé paboThl, a 3aTeM OOIIyI0, PYKOBOJCTBYSCH
CIICAYIOIIHNM:
a) ecmu 00e 4acTH pabOTHI OICHEHHI OJWHAKOBO, TO 3Ta OICHKA JOJDKHA OBITH OOIIeH
1151 BCei paboThI LIENHUKOM;
0) eciu OLIEHKH YacTell pas3HsaTcs Ha 1 6asut, To 3a paboTy B I[EJIOM, KakK MPaBUIIO, CTaBUTCS
0aJu1, OLEHUBAIOIMIT OCHOBHYIO 4YacTh palOTHI;
B) €CIIM OJIHA YacCTh PabOTHI OIlcHEeHa 0aioM «5», a ipyrasi — «3», TO MPeroaaBaTeIb MOKET
OLIEHUTH TaKyo paboTy B IeIoM OauioM «4» MpU yCIOBHM, YTO OLEHKA «5» MOCTaBJIeHA
32 OCHOBHYIO 4acTh pabOTHI;
T) €cJIM OJJHA YacTh PaOOTHI OlleHEHA OaioM «5» min «4», a ipyras — 6awioM «2» wim «1», To
IpernoaBaTeslb MOKET OICHHUTHh BCIO paboOTy OamioM «3» MpH yCIOBHH, YTO BBICIIAS
OLIEHKA IMOCTaBJIEHA 32 OCHOBHYIO 4aCTh paOOTBHI.
[Tpumeuanue. OCHOBHOM cuMTaeTCs Ta 4acTh pabOThI, KOTOpPas BKIIIOUAET OOJIBIINHI 1O
00beMy MM HauboJiee BaKHBIN 10 3HAYEHUIO MaTepHal 1o U3y4aeMbIM TeMaM
MIPOTPaMMBEI.

OneHKa TeKYIIHX MUCbMEHHBIX PadoT

[Ipn oueHKe MOBCENHEBHBIX OOyYaromMX paldOT MO MaTeMaTHKE YYHTENb
PYKOBOJICTBYETCS YKa3aHHBIMH HOPMAaMH OIICHOK, HO YYHTBHIBAeT CTEICHb
CaMOCTOSTEIIFHOCTH BBITIOJTHEHHS Pa0dOT yUaIluMHCS.

OO0yuJaromyie HCbMEHHBIE paOOTHI, BRITIOJTHEHHBIC YYAITUMICS BIIOJTHE CAMOCTOSTEIBHO C
NPUMEHEHHEM paHee H3YYEeHHBIX M XOPOIIO 3aKPETUICHHBIX 3HAHUH, OLIEHUBAIOTCS TaK XKe, KaK
Y KOHTPOJIbHBIE PaOOTHI.

OOyuaromye MHChMEHHBIE PAa0OTHI, BHIMOJHEHHBIE BIIOJHE CAMOCTOSITEIBHO, HA TOJIBKO
9TO M3YYCHHBIC U HEJJOCTATOYHO 3aKpEIUICHHBIE TIPaBUIIa, MOTYT OIICHUBAThCSI MEHEE
crporo.llucbMeHHbIe pabOTHI, BEIMOJHEHHBIE B KJIACCE € TPEIBAPUTEIBHBIM Pa300pOM X MO
PYKOBOJICTBOM YUYHTEJIsI, OLICHUBAIOTCS 00Jiee CTPOTO.

JlomaniHaue mUCbMEHHbIE pabOThl OLEHMBAIOTCA TaK JK€, KaK KiaccHas padora
00y4JaroIero Xxapakrepa.

IIpoMe:xxkyTOUHASI ATTECTAIUS. UTOTOBasl OLIEHKA 32 YeTBEPTh U 32 Iroj
B cooTBercTBUU ¢ OCOOCHHOCTSIMHM MaT€MaTHKU KaK y4yeOHOro mpeaMmeTa OIeHKa 3a

MUChMEHHBIC PA0OTH UMEIOT OOJIbIIICe 3HAYCHUE, YEM OIICHKH 32 YCTHBIC OTBETHI H IPYTHE
BUJbI paboT.IIosTOMY Npu BBIBEIEHUM WUTOTOBOM OIIEHKH 3a YETBEPTh
«cpenHeapuPMETHICCKHNA MTOIX0/» HEJAOMyCTHM — TaKas OICHKA HE OTPaKaeT JOCTATOYHO
OOBEKTUBHO YpPOBEHBb MOJTOTOBKU U MAaTEMaTUYECKOTO Pa3BUTHUS yueHUKa. ITOroByIo OIleHKY
OTIPEJIEIAIOT, B IEPBYIO OUYEpE/Ib, OLIEHKH 3a KOHTPOJIbHBIE PabOTHI, 3aTEM — MPUHUMAIOTCS
BO BHHMAaHME OIIGHKH 3a Jpyrue MUChbMEHHBbIC M MpakTHYecKue paldoThl, U JIUIIb B



MIOCJIEIHIOK0 O4Yepeb — IIpouue OLECHKU. IIpu 3TOM yuuTens NOJKEH yYMTHIBATH U
(dakTHyecKuil ypoBEeHb 3HAHUN M yYMEHMI yuyeHHKa Ha KOHell yeTBepTu.lTorosas orneHka 3a
rojl BBICTABJISIETCS HA OCHOBAaHMU YE€TBEPTHBIX OLICHOK, HO TaK)Ke C 0053aTeIbHBIM yU4eTOM
(bakTHYeCKOro ypoBHs 3HAHUN yU€HUKa Ha KOHEIl IoJa.

[TpuMepHBIE HOPMBI OIIEHOK JIJISl KJIACCOB C HEJIOCTATOYHON MaTeMaTHIeCKOM
MOATOTOBICHHOCTHI0. OOyUeHe MaTeMAaTHKE B TAKMX KIIaccax MpecleayeT NOCTIKEHUE psaaa
nearornueckux reneit: OomeoopazoBaTeabHbIX (OBIaCHHE YYalNUMKHCI BCEM OOBEMOM
MaTeMaTHYeCKUX 3HAHUM, yMEHH, HaBBIKOB, 3aqaHHBIM OOpa3zoBaTEIbHBIMU
CTaH/JapTaMH);

BocnuratensHbiX (opMUpOBaHWE BaKHEHIIUX HPABCTBEHHBIX KAauyeCTB, TOTOBHOCTH K
Tpyay); KoppekiroHHbIX (COBEPIICHCTBOBAHUE PA3IHYHBIX CTOPOH ICHXHKH INKOJIBHUKA);
PasBuBaromux (pa3BUTHE JIOTUYCCKMX YMCHHUH M MaTEMaTHYECKOTO CTHJISI MBIIUICHHS);

[Tpaktuyeckux (hopMHUpOBaHHE YMEHHS MPUMEHATH MATEMATHICCKHIE 3HAHUS B
KOHKPETHBIX JKU3HCHHBIX CUTYAIHSsX).

OTH 0COOCHHOCTH TEAarornyecKoro Impolecca B KiaccaXx C HEJOCTaTOYHOM
MaTeMaTHYeCKOH MOArOTOBKOM TpeOyIOT — HapsIy ¢ U3MEHEHUEM COJCPKAHUS U
OpraHM3aIK OOYYCHHSI — U KOPPEKTUPOBKHM OICHOYHOW JeATeIbHOCTH yuurtelns. OIeHka
B TaKOM KJlacce B OOJbIICH CTENeHW NOJKHA OBITh MOOIIPEHHEM Uil yYeHUKa,
CTHUMYJIOM JUJIsi €ro paboThI IO CAMOCOBEPIIICHCTBOBAHHUIO, a TAKXKe HAJ JTMKBHUIAIUCH
UMEIOLIUXCA TPOOEIOB B MAaTEMaTUYECKOW MOJTrOTOBKE.

MeTtoaudeckoe OObEIMHEHUE YYHTEICH MaTeMaTHKH 00pa30BaTEIBLHOTO YUPEKICHUS
BIIpaBe MPUHATH JJIs TAKUX KJIACCOB OoJiee MATKHUE, MAASIIME HOPMbI OLICHOK 3a
MMUCbMEHHBIC Pa0OThI, B YaCTHOCTH, OTKa3aThCs OT Tpajallil OIIUOOK.

Hampumep:

«5» craBUTCS, €CiIM BCE 3aIaHMA BBIIOJHEHHI O€3 OIMMOOK WM HUMETCS 1-
2HEN0YETA;

«4» - ecni gonyuieHsl 2-3 oMMOKY U 2-3 HeJJ04eTa,

«3» - ecnu gonyuieHsl 4 omuOku U 4-5 HEJIOUETOB,3

«2» - 4 om0k u 5-6 HeOUYEeTOB.

IIpumeuanmue.

1. npu o1ieHKe KOHTPOJIBHBIX padoT opdorpaduyeckre ommOKU 0TMEUAIOTCsl, HO HE
BIIUSIIOT Ha orleHKy. Opdorpadudeckasi ommOka B MATEMAaTHIECKOM TEPMUHE SBIISCTCS
HE/I0UYETOM.

2. yJammmcs, IMEIOIIUM HapyIIeHUs] MOTOPHKH, JICBIIIAM HE CHIKAETCS OLIEHKA 32 IMOYEPK
Y Ka4eCTBO BBINOJIHAEMBIX TIOCTPOECHUHM reOMETPUUECKUX 00BEKTOB

10 kiaace

KonTtposbnas paGora Nel.
| Bapuanr.

Nel. OcnoBanune AD Tpanenmu ABCD nexwut B mutockoctu « . Uepes Touku B u C mpoBeeHbI
napajuieNlbHbIe IPSIMBIE, TIEPECEKAOIINE IIIOCKOCTh & B Toukax E u F cooTBeTCTBEHHO.
a) KakoBo B3anmMHoe mookerue npssMbix EF u AB?
0) Uemy paBen yromn mexay npsmbivu EF u AB, ecin ZABC = 150° ? [losicaute OTBET.

Ne2. JTan nmpocTtpancTBeHHbIN yeThipexyroabHuk ABCD, B kotopom auaronanu AC u BD paBHbl.
CepeanHBI CTOPOH 3TOTO YETHIPEXyTOJIbHUKA COCTMHEHBI TIOCIIEI0BATEIFHO OTPE3KaMH.
a) BeImonHKUTE PUCYHOK K 3aaue.



0) Jlokaxxure, 4TO MOTYUCHHBII YETHIPEXYTOJILHUK €CTh POMO.
|l BapuanT.

Nel. Tpeyronsuuku ABC u ADC nexat B pa3HbIX IUIOCKOCTSAX U UMEIOT 00111yto ctopoHy AC.
Touka P — cepenuna croponsr AD, a K — cepeauna ctoporst DC.
a) KakoBo B3anmHoe nonoxenue npsameix PK u AB?
6) Uemy paBen yron mexay npsmbivua PK u AB, eciu ZABC = 40° u Z/BCA =80°?

[loscHute oTBeET.

Ne2. Jlan npocTtpaHcTBeHHBIH YeThlpexyroabHuk ABCD, B koTopoM M u N — cepeiuHbl CTOpPOH
AB 1 BC cooTBeTCTBEHHO.
EeCD,KeDA DE:EC=1:2,DK:KA=1:2.

a) BrImonHKuTe PUCYHOK K 3a1aye.
0) Jokaxwure, uro yerbipexyroibHiuK MNEK ecth Tpamerus.

KonTpoabsHnas padora Ne2.
| BapuanT.
Nel. IMpsimble a u b nexar B napaieabHBIX MIOCKOCTSIX & U /3. MOTYT JIK 9TH NPSMbIC ObITh:

a) MapauIeIbHBIMK;  0) CKPEIIUBAIOIIMUCS ?
CaenaiiTe puCyHOK JUIsl KaXKJI0TO BO3MOYXKHOTO CIyyvasl.
Ne2. Yepes Touky O, nexalniyro Mexay napauieIbHbIMU IUIOCKOCTSIMU & U [3, IPOBEICHBI

npsivbie | 1 m. [Ipsimast | mepecekaet miockocTi & u f B ToUKax A1 U A2 COOTBETCTBEHHO,
npsMasi M— B Toukax Bi1 u Bz. Haligure nimny orpeska A2B2, ecnn A B, =12c¢wMm,
B O:0B,=3:4.

Ne3. M306pasure napannenenunen ABCDA,B,C, D, 1 IOCTPOITE €ro ce4eHne IOCKOCThIO,
npoxosuien uepe3 Touku M, N u K, sBustromuecs cepeaunamu pedep AB, BC u DDa.

|l BapuaHnr.
Nel. TIpsimbie a u b ekat B mepecekaronux IIOCKOCTIX & U /3. MOTryT JIk 3TH TpsSMbIE OBITh:

a) mapajuieIbHbIMU;  0) CKPEIIMBAIOIUMHUCS ?
CrenaiiTe pUCYHOK ISl Ka)KJI0TO BO3MOYKHOI'O CITyYas.
Ne2. Yepes Touky O, He NexXallylo MEXIy NapaiieIbHbIMU TNIOCKOCTSIMA & U [, IPOBEJICHbI

npsimbie | 1 m. Tpsimas | mepecekaeT miockocty @ u 8 B Toukax A1 1 A2 COOTBETCTBEHHO,
npsiMas M— B Toukax B1 u Bz, Halinure niuny otpeska A1B1, ecnmu A,B, =15¢m,
OB, :0B, =3:5.

Ne3. N3o6pasute tetparap DABC u moCTpoOiTe €ro CEUeHHE IIOCKOCTRIO, MTPOXOASAIICH uepes
touku M u N, sBistroruecs: cepenuaamu pedep DC u BC u Touky K, Takyro, 4To

K e DA, AK : KD =1:3.
KonTpoabHas padora Ne3.
| Bapuanr.

Nel. lnaronans ky0a paBHa 6 cM. Haligure:
a) pebpo ky0a;
0) KOCHHYC yIJia MeXy IMaroHaJsIMUA Ky0a U MJI0CKOCThIO OJTHOW M3 €ro rpaHei.



Ne2. Cropona AB pom6a ABCD pasha &, onuH u3 yrioB paseH 60°. Uepes ctopony AB
MpOBeJIeHA TIOCKOCTh & Ha pacctossann 0,53, ot Toukw D.
a) Haiinure paccrostare ot Touku C 10 IIOCKOCTH & .
0) [Tokaxxute Ha pUCYHKE JIMHEHHBIH yroi qByrpanHoro yria DABM, M € « .
B) HalJIUTE CHHYC yIila MEX/Iy IIOCKOCTHIO POMOa U MJIOCKOCTHIO &X .

|l BapuanT.

Nel. OcHoBanueM NpsAMOYTOJILHOTO NapaJuICICHUIIea CIIyKUMT KBaapaT, JuaroHajb

napasuiesienuIie/1a paBHa 2@ CM, a ero u3MepeHus otHocsares kak 1:12 Haiigure:

a) U3MEPEHUs MapalIeleuIe/a;
6) CHHYC yI'Jla MCXKY JUArOHAJIbIO MMapauICIICIIUIIC/a U IIJIOCKOCTBIO €r0 OCHOBAHUS.

Ne2. Cropona kBanpara ABCD pasna a. Uepes cropony AD npoBeieHa miiockocTh ¢ Ha
paccrostauu 0,53, ot Touku B.
a) Haiinure paccrostare ot Touku C 10 IUIOCKOCTH & .
0) [Tokaxxute Ha pUCYHKE JIMHEHHBIH yroi aByrpanHoro yria BADM, M € « .
B) HA{TUTE CHHYC YIila MEX/y IJIOCKOCTBIO KBapaTa U IJIOCKOCTHIO & .

KonTpoabHas padora Ne4.
| Bapuanr.

Nel. OcnoBannem mupamuasl DABC siBisiercst mpaBuitbHBIH TpeyroasHUK ABC, cropona
KoTOporo paBHa a. Pe6po DA nepneHauKyIsipHO K IUIOCKOCTH OCHOBaHUS, a mockocts DBC
cocrasisieT ¢ iockocteio ABC yron B 30°. Haiiaure miomans 60KOBOH OBEPXHOCTH
IUPaMHJIBL.

Ne2. Ocnosanue npamoro napamenenunena ABCDA,B,C, D, ssnserca pom6 ABCD, ctopona

KoTOporo paBHa a u yroi paBeH 60°. [Tnockocts AD1C; cocTaBisIeT ¢ TUIOCKOCTHIO
ocHoBaHwus yrou B 60°. Haiioue:

a) BBICOTY pom0a,;

0) BBICOTY Mapaslie/eHIIe/Ia;

B) ILJIOIIa/1b OOKOBOM MOBEPXHOCTH Mapaslie/ICuIe/a;

T) TUIOIIA b TOTHOM MOBEPXHOCTH MapasUie/IeUIIe/Ia.

Il BapuaHnT.

Nel. OcnoBanunem nupamuasl MABCD ssasiercs kBaapat ABCD, pe6po MD nepnienukynspHo
K IJTIOCKOCTH OcHOBaHusi, AD = DM = a . HaliguTe mionaap MOBEpXHOCTH MUPAMU/IBI.

Ne2. Ocnosanue npamoro napamenenunena ABCDA B,C, D, sensaerca napamuienorpamm ABCD,

CTOpOHA KOTOPOT'O paBHA a\/E U 28, ocTpblil yrou paseH 45°. BricoTa napanenenumnena
paBHa MEHbILIEH BbICOTE Napayiesnorpamma. Haiinure:

a) MEHBIIYIO BBICOTY TapajiesorpamMmma,

0) yroa Mexmy miockocTbio ABC, M IIIOCKOCTBIO OCHOBAHUS,

B) IUIOIIAb OOKOBOIT TOBEPXHOCTH IapalIeIeHIIe 1a;

r) IJIOMIA/(b [TOJHOW MMOBEPXHOCTH MapaslieeuIe/ia.



11 kaace

Konumponvnasa paboma Nelno meme: «Bexmopovt. Memoo Kkoopounam é npocmpancmee»

1

2.

Bapwuant-1
Janbl BGKTOpBI<Cl_(-3; 1; 4) ,46_( 2; -2, 1)I/I<C_( 2; 0; 1) . Haiigute KOOpIUHATBHI BeKTopa?Z
a <4s<43c—>
Haiigure 3HaueHus Mu N, Ipu KOTOPBIX BeKTopH_a> (m; -q; 3) u |

E>(-8; 4; n),0yayT KOJUTHHEAPHBIMH.

Bepmuaer A ABC umerot koopaunatel A(2; 1; -8); B(1; -5; 0);

C(8; 1;-4). JlokakuTe, 9TO TPEYTOJIBHUK PABHOOEPEHHBIN.

Beruncnure ckajasipHOE POU3BEICHHE BEKTOPOB AH 6, eczzu‘cz_( 2;-1; 3) ue(-2; 2, 3)
Han xy6 ABCDA 1B1C1D1 natitu yron mexay npsimoit BC1m AKq, tne K— cepenuna CCh.

Bapuant-2
Janbl BeKTopoa_(B; 2; 0) 5 (9;0; 3)1/140_( 2; -5; 4). Haiigute KoOpIuHATHI BEKTOpa p‘z_
24— g&+ o<
Haiigure 3HaueHus Mu N, Ipu KOTOPBIX BeKTopH?l'(-B; -%; n) u |

E’(m; -6; -3),0y1yT KOJUIHHEAPHBIMH.

Bepmuasr A ABC umerot koopaunatel A(-1; 5; 3); B(-3; 7; 5);

C(3; 1;-5). lokaxkute, 9TO TPEYTOJIBHUK PABHOOEIPEHHBIN.

BrrurcnuTe ckansipHOE MPOU3BEACHNUE BEKTOPOB aH 8, ecmfa_( 1 2_;’3) u 3—( -1; -2; -3)
Han xy6 ABCDA 1B1C1D1 naiitu yron mexay npsmoii AD1u BM1, rneM— cepennna
DDs.

Konmponsnasa paboma Ne2 no meme « Hununop. Konyc. Illap»
Bapuant-1

OceBoe ceueHune IMIIMHAPA — KBaparT, IUIOIMAls> OCHOBAHUS IMIIHH/pa paBHa 16 cM2.
Haittu nomans noJIHOW MOBEPXHOCTH LIWJIMHAPA.

BricoTa xoHyca paBHa 6 cM, yroJ mpu BepirHe oceBoro ceueHus paBeH 120. Haiitu
@) TJIOIIAAb CEYCHHUS KOHYCA IUIOCKOCTBIO, TIPOXOASIICH uepes3 ABe 00pa3yolue, yroi
MeXay KoTopsiMu paBeH 30.

0) 1moImaabk OOKOBOI MOBEPXHOCTH KOHYCA.

Huamerp mapa paBen 20cMm. Uepes KoHell AuaMeTpa MpoBeieHa MIOCKOCTb MO/ YTIOM
45 x nemy. Haiitu ;uinHy TMHUY niepecedeHus cepbl TOH MIOCKOCTBIO.

Bapuanr-2
OceBoe cedyeHue MWIMHIPA — KBApaT, TMaroHaib KOToporo paBHa 4 cMm. Haiitu
TUTOIIA b TTOJIHOWM MOBEPXHOCTH IIHIHHIIPA.
Pagmyc ocHOBaHMS KOHYca paBeH 6 cM, a 00pa3yrolas HAaKJIOHEHa K TNIOCKOCTH
ocHoBanus noj yriaom 30. Haiitu
a) TUIOMIA/(h CEUYCHHsI KOHYCa TNIOCKOCTRIO, MPOXOIAIIEH Yepe3 1Be 00pa3yrolue, yroi
MEX]ly KOTOpbIMH paBeH 60;
0) ruromaab OOKOBOM MOBEPXHOCTH KOHYCA.
Huamerp mapa paBen 16 cm. Uepes KoHel[ fuaMeTpa MpoBeieHa MIOCKOCTh MO/ yTIOM
30 x Hemy. Ha¥iTu miomaap cedeHus mapa 3TOH MI0CKOCTBIO.

Konmponvnas paboma Ne3 no meme « Q0vémot men»



Bapuant-1
1. Haiigure 00beM MHOTOTPAHHUKA, H300paXEHHOTO HA PUCYHKE, BCE IBYTPAHHBIC YTIIbI
KOTOPOTo MpsiMble. Pa3Mepbl Ha puc. aHbI B CM.

N

Haiigure BEICOTY KOHYCa, eclid ero 00beM 48 T cM3, a paanyc ocHOBaHHSA 4 CM.

3. CropoHa OCHOBaHHS MPABWIBHOH IMIECTUYTOJIHLHOM MUPAMHUJIBI paBHA 2, 00KOBOE peOpo
paBHO 4. Haiinute 00beM MupamMuib.

4. B uunuHap BOMcaHa npusMa ¢ 60KoBbIM pedpoM cM.OCHOBaHUEM MPU3MBI CITYKHUT
IPSIMOYTOJIBHBIN TPEYTOILHUK, KATET KOTOPOTO paBeH 4 cM, a MPUJISKAIIU OCTpPhIi
yroj paBen 60°. Haiinnre 00beM HUIMHIpPA.

5. O6wem mapa pasen 500r cm3. Ha pagnyce kak Ha qHamMeTpe MMOCTPOEH APYTOi Imap.
Haiinute 06bem Masoro mapa.

Bapuant-2
1. Haiigure 06beM MHOrOIpaHHHKA, U300PAKEHHOTO HA PUCYHKE, BCE [BYTPAHHBIE YIJIbI
KOTOpOTO MpsiMble. Pa3mepsl Ha pucC. TaHbI B CM.
3
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2. HaiiguTe paauyc OCHOBaHMS KOHYCa, ECIIM €r0 BBICOTA 3 ¢M, a 00beM 751 cm3.

3. CropoHa OCHOBaHMs MPABUIBLHOI IIECTUYTONLHON NMPaMU/IBI PaBHA 4, 4 yrol MEXITy
GOKOBOI I'paHbIO M OCHOBaHHEeM paseH 45 . HaitnuTe 06beM MHpaMuUbL.

4. B 0CHOBaHMM IIPAMON MPU3MBI JIEKHUT OPSAMOYTOJILHEIN TPEYrOILHHK ¢ KaTeTaMu 6 u 8.

BbokoBsie pebpa paBHbl cM. Haiiaute 00beM IMIMHIPA, OMIMCAHHOTO OKOJIO 3TOM MPU3MBI.

5. O6mwem mapa pasen 24m cm3. Ha uaMerpe Kak Ha pajuyce HOCTPOEH JAPyroif map.
Haiinure 06beM Oosbimiero mapa.
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