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PABOYAS IIPOIPAMMA
10 VYUEEHOMY IIPEJIMETY «'EOMETPHSL YTIYBJIEHHBIA YPOBEHb»
CPEJHEIO OBLIETO OBPA30BAHMSI
JUISE 10 — 11 KJIACCOB

Pa6o4yio nporpaMmy cocTaBujia
I1leaposa Jionmuna HukonaepHa

YYHUTENIb MATEMATHKH

2024 — 2025 yuebHblii roa




PA3JIEJI 1. HOACHUTEJIBHAS 3AIIMCKA

HopmaTnBHO-IPaBOBbIE TOKYMEHTHI, 00ecnequBaroImne
OPraHu3aluI0 00Pa30BaTeIbLHOI 1esITeIbHOCTH 10 Y4eOHOMY NpeaMeTy
«Marematuka» B 2024/2025 yyeOHOM roay

Opranuzanusi npernojiaBanus ydeOHoro mnpenMera «MaremMaruka» Ha
YPOBHSIX OCHOBHOTO OOIIEro W cpeaHero oodmiero oOpaszoBanus B 2024/2025
y4eOHOM Tro/ly OCYIIECTBIIAETCS B COOTBETCTBUHU CO CJIEAYIOIIMMU HOPMATHUBHO-
MIPaBOBBIMH AKTaAMHU:

®denepanbHbIi 3ak0H OT 29 nexabps 2012 1. Ne 273-D3 «O6 obpazoBannn B
Poccuiickon @enepanumy;

3akoH ot 06.10.2023 Ne 12-P3 «O6 obpazoBanuu B JloHeukoit HaponHoit
PecnyOnuke»

OcHoBHast 0Opa3oBaTeIbHas MporpaMmMa CpeHero o0Iero 0opa3oBaHus

[Tonoxxenne o (opmax, MEPUOTUIHOCTH, MOPAIKE TEKYIIETO KOHTPOJI
YCIIEBAaEMOCTH M MPOMEKYTOUHOM artecTanuu oOydaronuxcs B ' bOY «IIIKOJIA
Nel102 I'. O. IOHELIK»

[Ipuka3z Munnpocsemenus Poccun «O0 yTBepxkaeHUN (enepaabHOro
rOCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa CPEAHEr0 O0IIEro 0Opa30BaHUsI»
ot 17 mast 2012 1. Ne 413

IIpukaz MunucrepcrBa mnpocBemieHuss Poccuiickon @enepauuu 0T
18.05.2023 Ne 371 «OO6 ytBepxaeHun (QenepanbHO 00pa3oBaTEIbHOMN
POrpamMMBbl CPEAHETO 00LIEro 00pa30BAHMS

[ToctanoBnenne IlpaButensctBa P® ot 11.10.2023 Nel678 «OO0
YTBEPXKICHUH TPaBWJI NPUMEHEHUs d3JeKTpoHHoro oOyuenus, JOT npu
peanu3anuu 00pa3oBaTEIbLHOTO MPOLIECCAY.

[locranoBnenne [7maBHOTO TrOCYZapCTBEHHOTO CaHWUTApPHOTO  Bpaya
Poccuiickoii ®enepanuu ot 28.09.2020 Ne 28 «OO0 yTBEpk ACHUM CAaHUTAPHBIX
npaBun  CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTHUECKIE TpeOOBaHUS K
OpraHW3alisM BOCIUTAHUS U OOYyYEHHS, OTIbIXa M O3JI0POBIICHUS JETeH W
MOJIOICHKID)

[ToctanoBnenre [7MaBHOTO TOCYIapCTBEHHOTO CAaHUTAPHOTO  Bpada
Poccuiickoit ®eneparuu ot 28 sHBaps 2021 1. Ne 2 «O06 yTBepxkIeHUU
caHuTapHbiX npaBui U HopM CanlluH 1.2.3685-21 «I'urneHnueckue HOpMaTUBbI U
TpeOboBaHUs K 00eCTeUeHUI0 0€30MacHOCTH U (MJIM) OE3BPEIHOCTU JJIS YEJIOBEKa
(hakTOpOB Ccpeibl

Pabouast nporpamma yueOHOro Kypca «l'eomeTpus» yriryOJI€HHOTO YPOBHS
s oOyvaromuxces 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro o0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHUIO, W TPAAHUIMA POCCHIMCKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00ecIiedMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,



COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00yYarouXxcsl.

['eomeTpusi siBisIETCST OAHUM M3 0a30BBIX KYpPCOB HAa YPOBHE CPEIHETO

o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[Tockonpky ~ JIOTMYECKOE€  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4arolMMUCS MOHATUNHBIX OCHOB I'€OMETPUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUIN MPHU PEIICHUH T€OMETPUUYECKUX
3aJlady, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHMKJIA, B YaCTHOCTHU
¢duznyeckux 3aaay.

Ilens ocBoeHust mporpamMmbl yueOHoro kypca «['eomerpus» Ha
yIIIyOJIEHHOM YpOBHE — Pa3BUTHE UHAMBUIYATBHBIX CIIOCOOHOCTEN 00YyUYaroIUXCs
OpU HW3YYEHUU TEOMETPHHM, KaK COCTaBJSIOLIEH MpeaMeTHOW o0jacTu
«MaremaTnka 1 HHQOpMaATHKa) depe3 oOecreueHue BO3MOKHOCTH IPUOOPETEHNUS
U UCHOJB30BaHUs Oojiee TIyOOKUX TE€OMETPUYECKUX 3HAHUM U JIEeWCTBHUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 NpoheCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3alayaMy Kypca T€OMETpUU Ha YIIIyOJIEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacUIMpeHNe PEACTABICHNS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYpBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GbopMHpOBaHUE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHIINX MaTeMaTHYE€CKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBATh U HM3ydaTh
pa3HbIE SBJICHUS OKPY KArOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSTHUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpoBaHKE YMEHHUS PACIIO3HABATH HA YEPTEXKAaX, MOJCIIAX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYMPOBATh TI'€OMETPUYECKHE
MOJIENH;

(dbopMUpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IPOBEJICHUM PACCYKACHUM;



dbopMHupoOBaHUE YMEHHUS BIIAJETh METOJAMH JIOKAa3aTEIhCTB U aJITOPUTMOB
pelIeHus, YMEHUSI WX TPUMEHSATH, MPOBOJWTH JOKA3aTEIbHBIC PACCYXKICHHUS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBECHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUICKTYalIbHBIX W TBOPUYECKHUX
CIIocOOHOCTEW 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHUS, HHTEpeca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (HYHKIIMOHATHLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS TC€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B peajbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHUSI PEATbHBIX CUTyallUil, MCCIIEIOBAHUS TOCTPOCHHBIX MOJCIIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEPIKAaTEeILHBIMU JIMHUSIMU Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisroTCs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHusi», «BekToppl H  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yjbTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0y4JarOIIHECs
oOpamiaquch HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
reOMETPUICCKUMH MMOHSATHSIMH M HaBBIKAMH TTOCJICIOBATEIBLHO U IMTOCTYTATEIIBHO, C
coOJII0ICHUEM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIEC CBSI3H.

[Tepexona K U3yYEHHIO TEOMETPUM Ha YTITyOJEHHOM YPOBHE TTO3BOJISICT:

co3maTh ycioBus Ui auddepeHuHanuu  00ydeHHs, IOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeunuTh yriyOJIEHHOE
M3Y4YEHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MareMaTukay;



MOJITOTOBUTH OOYYaIONIMXCS K TPOJOJDKEHUIO H3YYCHHS MAaTEMAaTHKH C
y4€ToM BBIOOpa Oymymield mpodeccuu, oOecnedrnBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 podecCHOHATBHBIM 00pa30BaHUEM.

Ha wusydenne ydeOHOTO Kypca «l'eomerpusi» Ha YIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



PA3JIEJI 2. COAEP KAHUE OBYYEHUASA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS ~ CTEpeOMETpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IE€pPECEKaroIuecs,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocTd. [lapannenbHoe M LEHTpallbHOE NPOEKTUPOBAHUE, N300pa)keHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajljIeIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTD NPSIMOM M IJIOCKOCTHU: MEPIIEHAUKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHINUKYJIAPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIuKYIspax.

VYTl B POCTPAHCTBE: YIoJl MEXKIY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBOICTBa IUUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoWCTBa IUIOCKMX U
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAs. TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimie mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupammpa: nN-yronbHas nupamuja,



npaBuwibHas W yceu€HHass nupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
npaBWIbHOW nHpaMubl. IIpaBuibHbIE MHOTOTpaHHUKHW: MpPAaBWIIbHAs MpU3Ma U
MpaBWIbHAs MHPaMHIA, TPABUIbHASA TPEYroJibHAs NUpaMUlla U NPABUIIbHBIN
TeTpa’ap, KkyO. IlpencraBieHuve o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 3J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, [IMArOHAIH, YTJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM W TOBEPXHOCTH MPABUIBHOM MHpPaMUbI,
T€opeMa O IUIOIIAAN YCEUYEHHOW MTUPaMU/IBI.

CummeTpus B MNPOCTPAHCTBE. OJNEMEHTbl CHUMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napaJuIeenue a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
nUpamMubl.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOpP B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPAMHU: CI0KEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpPA HA YHUCIIO.
[TonsiTne KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. TeopemMa O pas3loKEHWHM BEKTOpa MO TPEM
HEKOMILUIAaHApHBIM  BekTopaM. lIpsimoyrosibHasg  cucremMa  KOOpAHMHAT B
npocTtpancTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHATHS: IMIMHIPHYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
cepudeckas IOBEPXHOCTb, oOOpasyromue TmoBepxHocTedl. Tema BpamieHus:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacnoiioxeHHe
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten
BpalllcHHUsT Ha TUIOCKOCTH. Pa3BépTka mumHapa U kKoHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHBIE cBOiicTBa 00bEMOB Ten. Teopema 00 o00béMe
NpsSMOYTOJIBHOTO Tapaienenunena u cueactsus u3 He€. OO0bEM mpsimMon u



HAKJIOHHOW MpPU3MBbI, HWIMHAPA, TUpaMHIbl 1 KoHyca. O0bEM 1Iapa U IIapoBOro
CErMEHTA.

KoMOuHnanuy Ten BpallleHHsi 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHUS.

[Inomans MOBEpXHOCTH LWIMHAPA, KOHYCA, IUIOMAAb chepbl U €€ YacTeu.
[Tonobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOIIAJAECH NOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienune 3amay Ha
IJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

IlocTpoeHue cedyeHuld MHOIOTPAHHMKOB M Tl BpALICHUA: CEYECHUS
WIMHApa (MapajyielbHO Y NEpPHEHAMKYJSPHO OCH), CEYEHUs KOHyca
(mapasniesnbHbIE OCHOBAHHMIO M TPOXOISAIIME YEpe3 BEpUIMHY), CEUYEHHS Iapa,
METOAbl  IMOCTPOCHUS  CEYEHWUW: METOJ  CIIEIOB, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJ MIEPEHOCA CEKYIIEN TTIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekToppel B mpoctpaHcTBe. Omnepamuu Hax BekTopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUSA. [IpsimoyronbHas
cucTreMa KoopauHat B mpoctpancTBe. KoopamHatel Bektopa. Paznoxxkenue Bekropa
no ©6asucy. KoopaMHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

JIBUKEHUs1 B IPOCTPAHCTBE

JBrxenus: mpoctpancTBa. OToOpakeHus. J[BUXKEHUS U paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEpPEeHoC,
LIEHTpaJbHAasi CHUMMETpPHS, 3€pKaJbHAsi CUMMETPHS, MOBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



PA3JIEJI 3. IVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUaIOUIETrocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHIICKOTO  0OIlecTBa, MPEICTAaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TaHCKON UIEHTUYHOCTH, YBOXKCHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUHUCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KEHUNW HAyKM U JeATEJIbHOCThIO YUE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUYasl SCTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHM, pacCyKIeHUI, BOCHPUUMYHUBOCTb
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE ILIEHHOCTU TPYAOJt00Us, HUHTEpEeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh IKOJOTUYECKOM KYJIbTYphl, IOHUMAHHE BIHUSHUS
COI[MATILHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLUAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpelbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKHd KakK c(]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TMO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JAESTEIbHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe AeiiCTBHS

ba3oBble Jlornueckue JaeicTBuA:

BBISIBJISITh U XapPAKTEPU30BATh CYUICCTBEHHBIC MPU3HAKK MATEMATUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXIy TMOHATUSMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiaccUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHECHHS, KpUTESPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOPMYJIUpPOBaTH W  MPEoOpPa3OBbIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBIISTH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3HU u
npoTuBOpeursi B ¢akTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSIX, MpeajiaraTh
KPUTEPUU JIJI BBIABICHUS 3aKOHOMEPHOCTENW U TPOTUBOPEUHNIL;

JleJIaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CaMOCTOSITCIILHO JI0OKa3aTeIbCTBa MaTeMaTHYECKUX
yTBEpXKIEHUM (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAMBATH AapPTryMEHTAIUIO,
MIPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbI;
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BbIOMpaTh CHoco0 perieHus yY4eOHOM 3amaunM (CpaBHUBATh HECKOJBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamboJee MOAXOMAIIMM ¢ yu&ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCITI0JIb30BaTh BOIPOCHl KaK HMCCIENI0BATEIbCKHI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
YCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hOpMHpPOBATh TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IIPOBOJUTE CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 0ObeKTa, SIBJICHU, MpOoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (POPMYJIUPOBaTh 00OOIIEHUS M BBIBOJBI MO pe3yjibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpPOLECCA, a TaKKE BbIJBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH eUUNTH HH(DOpPMALMY, JaHHBIX, HEOOXOIUMBIX AJIi OTBETa HA
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh HHPOPMALIMIO U3 UCTOUHUKOB PA3JIMYHbIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HH(MOPMAIMIO Pa3IMYHBIX BHIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(OPMALINIO, MPEACTABIATh €€ B Pa3IMUHbIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaJEKHOCTD uH(popManuu o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHHS B COOTBETCTBHH C YCIOBHUIMU
U LEIIMH OOILIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B X0/l 00CYXXJI€HHUs 3a71aBaTh BOMPOCHI MO CYIIECTBY O00CYkIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,
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IIPEACTABIATh PE3YIbTATHI PELICHU 33/1a4, SKCIIEPUMEHTA, UCCIECI0BAaHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBepCcAJbHbIE YUeOHbIe JelcTBUS

Camoopranuzanms:

COCTABJISITh TUIaH, aJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM Kak  OCO3HaHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJIS Mpollecca M pe3ysibTaTa pPEHICHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUH 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCIOBUSAM, OOBACHSTH
MIPUYHUHBI JTOCTHKCHUS WIIH HEJOCTIKCHUS PE3YIbTAaTOB JEATCILHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAUBUIYaJTIbHON
paboThl mpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOUW pabOoThl, paclpenesiiarTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBHIX (opMax paboThl (00CYkIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMH KOMAaHIbI, OIICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOpMyTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTCs:
J CBOOOHO OINEPUPOBaTh OCHOBHBIMU MOHSTUSIMH CTEPEOMETPUU TPH
pELICHNH 33a4 U IPOBEJACHUHM MATEMATHUYECKUX PACCYKIECHUM;
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L INPUMCHATH AKCUOMBI CTCPCOMCTpUM W CICACTBHUA K3 HHUX IIPHU
pEeICHUN I'COMCTPUICCKHX 3a1a4;

L KJIaCCI/I(l)I/IHI/IpOBaTB B3aMMHOC PacCIIOJIOKCHUC MMPAMBIX B
IMPOCTPAHCTBC, ILIOCKOCTEH B IIPOCTPAHCTBEC, IIPAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBC,

J CBOOOJHO ONEpUPOBaTh NOHATUSMH, CBSI3aHHBIMH C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B IPOCTPAHCTBE, MEKIY PSIMOM U TIOCKOCTBIO;

. CBOOOTHO OIEepUPOBATH MOHSITUSIMH, CBSI3aHHBIMU C
MHOTOTpaHHUKaMHU;

. cBOOOHO paclo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (IIPH3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napauienenunen, Kyo);

o KJIACCU(PUIIMPOBATh MHOTOIPAaHHUKH, BbIOMpas OCHOBaHUS IS
KJIaCCU(UKALUY;

J CBOOO/IHO ONEpUPOBATh IOHATUSIMHU, CBA3aHHBIMU C CEYCHHEM

MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

o BBIIIOJIHATh ~ [MApaJuUIeNIbHOE, LEHTPAaJbHOE H  OPTOTOHAJIBHOE
MPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh, BBIMOJHATH H300pakeHus GUryp Ha
MJI0CKOCTH;

o CTPOUTb CEUEHUsS MHOIOTPAHHUKOB  PA3JIMYHBIMU  METOaMH,
BBIMIOJIHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BUI cBEpXy, COOKY, CHUZY;

o BBIYHCIIATh IUIOU[AJAM TOBEPXHOCTEH MHOTOIpaHHUKOB (TIpHU3Ma,
MUpaMKjia), FTCOMETPUUYECKUX TEJl C TPUMEHEeHHEM (HOpMYIT,;

o CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: CHUMMETpPUS B IPOCTPAHCTBE,
LHEHTP, OCb W IUIOCKOCTh CHUMMETpPHUHU, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUH
burypsi;

o CcBOOO/IHO OMEpPUPOBATH MOHATHUIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

o BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

o pemaTh 3a/ladyd Ha JI0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOILIEHUH U
HaXOXKJEHUE TEOMETPUYECKUX BEJIMYMH, IMPUMEHSS HW3BECTHBIE METOIbI IPHU
pelIeHNN MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

o OPUMEHATh TPOCTEUIINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

o U3BJIEKaTh, MPEOOPA30BHIBATh U MHTEPIPETHPOBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEKax U
PUCYHKaX;
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o INPUMEHSTh TMOJYyYCHHBbIC 3HAHWS Ha MPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh peajbHbIC CUTYalluU, IPUMEHSATh U3YUYCHHbIC TTOHSATHUS B MIPOLIECCE
MOVMICKA PEIICHUs MaTeMaTHIeCKu C(hopMyIUpOBAaHHON MPOOIEMBI, MOACITHPOBATH
pealbHbIE CUTYyalluu HA SI3bIKE T€OMETPUHU, HCCIEN0BATh MOCTPOEHHBIE MOJEIHU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpeM, amnmnapara ajareopbl, pemaTh
MPAKTUYECKUE 3a7a4M, CBS3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEITUYUH;

o MMETh MPEJCTABICHUS] 00 OCHOBHBIX ATallax Pa3BUTHUSI TEOMETPUU Kak
COCTaBHOM yacTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kiaacca oOyyaromuics HayquTCst:

J CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C HIUJIMHIPUUYECKOM,
KOHUYECKOU U CPepruyecKOi MOBEPXHOCTAMHU, OOBSACHATH CLIOCOOBI MOy YEHMUS,;

o ONEpUpOBaTh MOHATHUSIMH, CBSI3aHHBIMH C TEJaMU BpPAILECHUSA:
HUJIMHIPOM, KOHYCOM, chepoil U mapom;

o pacno3HaBaTh Tejla BpauleHus (LWIMHIP, KOHYC, cepa um map) u
OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJT BPAILICHUS;

J KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;

o BBIYMCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalCHUS,

00BbEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPDAaHHUKOB M TeJl BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HopMyI;

. CBOOOIHO OMEPUPOBATH MOHSITUSIMH, CBSI3aHHBIMA C KOMOWHAIMSIMU
TeT BpalleHUs W MHOTOTPAHHUKOB: MHOTOTPaHHHK, BIHCAHHBIM B cdepy u
OMMCaHHBIA OKOJIO cdepsl, cdepa, BOHCaHHASS B MHOTOTPAHHUK WM TEJO
BpAIllCHUS;

o BBIUMCIIATh COOTHOLIEHUS MEXAY IUIOUaJAsIMU TIOBEPXHOCTEH U
00BEMaMM TTOJJOOHBIX TET;

J n300paxaTrh u3ydaeMble (UTYpbl, BBHIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y,
CTPOUTH CEUCHHsI TEJ BPAICHHS;

o U3BJIEKaTh, WHTEPIIPETHPOBATh U MPEeOOpa30OBhIBATH MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
PHUCYHKaX;

o CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

o BBITIOJIHATH OTIEpAIliy HaJl BEKTOPAMH;

o 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAUHAT;
o pelmaTth TEOMETPUUECKHE 3a/laud Ha BBIYMCIICHUE YTJIOB MEXKIY

MNpsAMBIMH U IINIOCKOCTAMHU, BBIYHCICHHC paCCTOﬂHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B
CJI0M, Ha IPUMCHCHHUEC BEKTOPHO-KOOPAMHATHOTO METOJa ITPH PCUHICHUHN,



15

J CBOOO/IHO OMNEpPUPOBATH MOHATHUSIMHU, CBS3aHHBIMU C JBH)KCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

o BBITIOIHATh M300pa’K€HHs] MHOTOTPAaHHUKOB W TEJ BpAIlCHUS MPHU
napajuieIbHOM NIEPEHOCE, IEHTPAJIbHON CUMMETPUH, 3€PKaJIbHON CUMMETPUH, IIPH
MOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus mo100us;

o CTPOUTH CEUEHHS MHOTOIPAHHUKOB UM TEJI BpALICHUS: CEUYCHUS
UWIMHApa (MapajulelbHO MW MEPHEHAUKYISIPHO OCH), CEUEHHUsS KOHyca
(mapajuienbHbIE OCHOBAHUIO U MTPOXO/IAIIME YEPE3 BEPILINUHY ), CEUCHUS 111apa;

o UCIIOJIb30BaTh METOJABI IMOCTPOEHUS CEUYECHUW: METOJ CJIEA0B, METOL
BHYTPEHHETO IIPOCKTUPOBAHUSI, METO]T MEPEHOCA CEKYIIIECH MIIOCKOCTH;

J JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

o MPUMEHSITh r€OMETPUYECKUE (bakThbI TUTSt peleHus

CTEPEOMETPUYECKUX 3a/ay, MPEJIoIaraoiiiXx HECKOJIBbKO IIAaroB PEIIeHHs, eClid
yCJIOBUSI IPUMEHEHHUS 3aJaHbl B SBHOW U HESIBHOU (popme;

o pemaTh 3aadyu Ha JT0OKa3aTeIIbCTBO MAaTEMAaTHYCCKUX OTHOIICHWUH U
HaXO0XKJECHUE TEOMETPUICCKUX BEIIMUNH;

o MIPUMEHSTH IPOrPaMMHBIC cpencTBa U AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUICCKUX 3a71aY;

o NPUMEHSTh TIONyYCHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHHUBATh,
aHAM3UPOBaTh W OLIGHUBATh pEAIbHBIC CHUTYallud, TNPUMEHSITh HW3YUYCHHBIC
MOHSTHUSI, TEOPEMbI, CBOICTBA B MPOIECCE IMOUCKA PEIICHUS MaTeMaTHYEeCKU
chopMyIMpOBaHHON TPOOJIEMBbl, MOJEIUPOBATH pPEAJIbHbIC CUTYyallud Ha SI3bIKE
T€OMETPUH,  HCCIEAOBATh  IIOCTPOCHHBIE  MOJAENH C  HCIOJB30BaHUEM
TCOMETPUYCCKUX TIOHATHA W TEOpeM, armapaTa aireOpbl, peniaTh MPaKTHICCKUE
3aJlauu, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIHYUNH;

o UMETh MPEJCTABICHUSI 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPHH KaK
COCTaBHOM yacTu (yHIAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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PA3JIEJI 4. TEMATUYECKOE IINTAHUPOBAHUE C OIPEJAEJTEHUEM
OCHOBHBIX BUJ0OB YUEBHOMH JIEATEJIBHOCTU OBYYAIOIIUXCS.

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB u (undgposbie)
KoHnTpoJubHbIe
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
bubnuoreka [{OK
! Beexerine s crepeomeTpitio 23 L https://m.edsoo.ru/1c209e37
) B3anmMHoe pacnionokeHue 6 1 bubnnorexa [JOK
MPSAMBIX B IPOCTPAHCTBE https://m.edso0.ru/1c209e37
3 [TapanienbHOCTh NPSIMBIX U 3 bubmmoreka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edso0.ru/1c209e37
IlepneHAUKYJISIPHOCTD
4 1} $II)MI>IXHI/I H}J’IOCII)(OCTef/'I B 25 bubmmorexa [IOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
bubmnoreka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
6 M 7 1
HOTOTPaHHHIH https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 B 12
PICTOPSL B HIPOCTPEHCIRS https://m.edsoo.ru/1c209e37
3 IToBTOpenue, o0o0IEHNE U 5 5 bu6mmoteka [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 102 6

[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC
KoaunyecTBO 9acoB DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Kounrpoa (undgposbie)
i nporpamMmMbl Bcero bHBIE o0pa3oBaTejibHbIE
padoThI pecypcel
bu6nmoreka [IOK
1 AHanuTh4YecKasi reoMeTpus 15 1 https://m.edsoo.ru/1c2
09e37
bubnuoreka [{OK
IT 000
2 OBTOpeiHe, 000 meHI:Ie 1 15 1 https://m.eds00.ru/1c2
CHUCTEMaTH3aIus 3HAaHUI 09637
bubnunoreka LIOK
3 O0BEéM MHOTOTPAaHHUKA 17 1 https://m.edsoo.ru/1c2
09e37
bubnunoreka LIOK
4 Tena BpameHus 24 1 https://m.edsoo.ru/1c2
09e37
[Tomaay MoBEpPXHOCTA U O0OBEMBI Bubmiorexa LIOK
5 P 9 1 https://m.edsoo.ru/1c2
KPYTJBIX TET 09637
bubnmorexa LIOK
6 JIBroKkeHHS 5 1 https://m.edsoo.ru/1c2
09e37
bubnmorexa LIOK
IT 0600
7 OBTOPEHHE, 000 meHI:Ie . 17 2 https://m.edso00.ru/1c2
CHUCTEMaTH3aIus 3HAaHUI 09637
OBIIEE KOJIMYECTBO YACOB I10 8

[TPOI'PAMME

102



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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PA3JIEJI S. CIIOCOBbI OINEHKHU JOCTHKEHUSA YYAIIMMUCA
IHJIAHUPYEMBIX PE3YJIBTATOB

J11st OlleHMBaHUS MPEIMETHBIX PE3YIbTATOB 110 yUeOHOMY MPEAMETY
«MaremaTukay ONpeAesIeHO MSATh YPOBHEN JOCTHKEHUN yHaIluXCs,
COOTBETCTBYIOIIMX OTMETKAM OT «5» 710 «1».

ba30BbIll ypOBEHB JOCTUKEHUN — YPOBEHb, KOTOPBIA JEMOHCTPUPYET
OCBOEHHUE YUEOHBIX JCHCTBHUI ¢ OMOPHON CUCTEMOM 3HAHUM B paMKax
auana3oHa (Kpyra) BelIeJIeHHbIX 3a1a4. OBiaseHne 0a30BbIM YPOBHEM
ABJISIETCSI 00CMAMOYHbIM 1Sl IPOAOJKEHUSI 00yUEHUS Ha CIIeyonIe
CTYNEHH 00pa30BaHusl, HO HE M0 NPO(GUILHOMY HaNpaBlIeHUIO. [[oCTHXKEHHIO
0a30BOT0 YPOBHS COOTBETCTBYET OLIEHKA «YyIOBJIETBOPUTEIILHO» (UM OTMETKA
«3», OTMETKA «3aYTEHOM).

[IpeBrilieHrEe 0a30BOr0 YPOBHSI CBUJIETENBCTBYET 00 YCBOCHUH OIIOPHON
CUCTEMBI 3HAaHUI Ha YPOBHE OCO3HAHHOTO IPOU3BOJIBHOIO OBJIA/ICHHUS
y4eOHBIMU AEUCTBUSIMHU, a TAKXKE O KPYro3ope, IUpOTe (UiIH
N30MpaTeIbHOCTH) UHTEPECOB. Llenecoo0pa3Ho BbIIETUTH CIAEAYIOLIUE J1BA
YPOBHS, PEBbIIIAONINE Oa30BbIN:

* IOBBILIEHHBIM YPOBEHb JTOCTHIKEHUS TUIAHUPYEMBIX PE3YJIBTATOB, OLIEHKA
«XOpo1Ioy» (0OTMETKA «4»);

* BBICOKHI YPOBEHb JOCTHKEHUS TUIAHUPYEMBIX PE3YJIbTATOB, OIICHKA
«OTJIMYHOY» (OTMETKAKS»).

IToBBIIIEHHBIN U BBICOKHN YPOBHU JOCTUKEHUS OTJIMYAKOTCS 1O TIOJTHOTE
OCBOCHHS TNIAHUPYEMBIX PE3YyJIbTaTOB, YPOBHIO OBIAJCHUS yUCOHBIMU
JNEUCTBUAMH U CPOPMUPOBAHHOCTHIO MHTEPECOB K JIAaHHOM MPEAMETHON
oOracTu.

NunuBuyanbHbIC TPACKTOPUH 00YUEHUST 00YyJarONUXCsl, TEMOHCTPUPYIOITUX
MOBBIINICHHBIN U BRICOKUI YPOBHU JOCTHKEHUH, 11e1€c000pa3Ho (HOpMUPOBATH
C Y4€TOM MHTEPECOB ITUX 00YUYArONTUXCS U UX TUIaHOB Ha Oyayiiee. [Tpu
HaJUYUU YCTOMYMBBIX UHTEPECOB K yUeOHOMY MPEIMETY U OCHOBATEIbHOU
MOATOTOBKH 0 HEMY TaKHU€ 00y4Jaroluecs MOTyT ObITh BOBJICUCHBI B
MIPOEKTHYIO IESTEIBHOCTH M0 MPEAMETY U COPUEHTUPOBAHBI HA MPOJOKEHNE
00yueHHUsI B CTapIIMX KJ1accax Mo JJAaHHOMY MPOQUITIO.

Jl71st onmucaHus MOJATOTOBKU 00YYarOIIUXCsl, YPOBEHB JTOCTHKEHUN KOTOPBIX
HIKe 6a30BOTO, 11€J1eCO00Pa3HO BHIICIUTh TAKXKE J1BA YPOBHS:

* HU3KUW YPOBEHb JOCTUKEHUM, OIIEHKA «IUI0X0» (0TMETKA «1», «2»), He
JIOCTHKEHHE 6a30BOr0 ypOBHSA (MOHMKEHHBIA M HU3KUN YPOBHH JTOCTHKEHHI)
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(buKcHpyeTcsl B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOEHHOTO U
HEOCBOECHHOTO COJEpKaHUs MpeAMETA.

Kax npaBuiio, noHM>KEHHBIA YPOBEHb TOCTHXKEHHUM CBUIETEIILCTBYET 00
OTCYTCTBUU CUCTEMATUYECKOW 0a30BOM MOJTOTOBKH, O TOM, YTO
00y4aromuMcsi He OCBOCHO JaKe€ U TMOJOBUHBI INTAHUPYEMBIX PE3yJIbTaTOB,
KOTOpBIE OCBAaMBAET OOJILITMHCTBO 00YYAIOIIUXCS, O TOM, YTO HMEIOTCS
3HAYUTENbHbIC MPOOENbl B 3HAHUSX, JalbHelIIee 00yueHue 3aTpyaneHo. [Ipu
3TOM O0YYAIOIIMNACSA MOKET BBIMOIHATH OT/AETIbHBIC 33 JaHUS TOBHIIIIEHHOTO
ypoBHs. J[aHHas rpynma o0yJaromuxcs (B CpeAHEM B X0/ 00yUeHUs
cocTapisromas okoso 10 %) Tpedyer cneruaabHON JUarHOCTUKU
3aTpyJIHEHUI B 00yYeHUH, IPOOEIIOB B CUCTEME 3HAHUM U OKa3aHUs
L[eJICHAIIPABJIEHHOM ITOMOIIM B TOCTH>KEHUU 0a30BOI0 YPOBHSI.

Hu3zkuil ypoBeHb OCBOEHUS IUIAHUPYEMBIX PE3YJIbTaTOB CBUJIETEIBCTBYET O
HAJIMYUU TOJIBKO OTICJIBHBIX ()parMEHTAPHBIX 3HAHUM 10 TIPEAMETY,
JayibHelIee 00y4eHne MpakTHYeCKH HEBO3MOXKHO. OOydaromumces, KOTopble
JE€MOHCTPUPYIOT HU3KUH YPOBEHb TOCTUKEHUH, TpeOyeTcsl crienuaibHast
MOMOIITh HE TOJIBKO M0 Y4eOHOMY MPEIMETY, HO U 0 (HOPMUPOBAHUIO
MOTHBAIIMH K 00YUYCHHIO, PA3BUTUIO HHTEPECA K U3y4aeMOn peIMETHON
o0JjacT, TOHUMAaHHUIO 3HAYUMOCTH TIpeIMeTa s )KU3HU U Jp. ToabKo
HAJIMYHUE TOJI0KUTEIFHON MOTHBAIIMN MOXKET CTaTh OCHOBOW JIMKBUIAIIH
po0esyoB B 00YUYEHHH JIJISl JAHHOW IPYIIIbI 00yYarOIIUXCS.

@Dopmbl KOHmMPO.IA: YCTHBIN OTBET, KOHTPOJIbHAS pad0Ta, CAMOCTOSTENIbHAS
paboTa, MaTeMaTHYECKHI TUKTAHT, TeCT (POBOIUTCS B paMKax ypoka 5-10
MUHYT)

HopMbI o11eHOK MHCbMEHHBIX padoT (KOHTpOJIbHAs paboTa, CaMOCTOSATEIbHAS
paborta, TekyIas nuchMeHHas pabora) mo marematuke B V—VI kitaccax
Copepxanue u 00bEM MaTepuana, BKII0OYaeMOT0 B KOHTPOJIbHbIE TUCbMEHHbIE
paboThI, a TaK)KE B 3aJaHUS JJI MOBCETHEBHBIX MUChbMEHHBIX YIPAKHEHUMH,
OTIpe/IEIISAI0TCA TPEOOBAaHUSIMH, YCTAHOBIEHHBIMUA 00pa30BaTeNIbHOM
IIPOTPAMMOH.

[To xapakTepy 3a1aHull TUCbMEHHBIE PA0OTHI COCTOSIT: a) TOJIBKO U3 TIPUMEPOB;
0) TOJBKO M3 3aJ1ay; B) U3 3aJlay U IPUMEPOB.

OueHka MMCbMEHHOM pabOThI ONPEENSIeTCs C YUYETOM MPEXKAE BCETo €€
00IIIer0 MaTeMaTHYECKOTO YPOBHS, OPUTHHATILHOCTH, TIOCIIEI0OBATEIbHOCTH,
JIOTUYHOCTH €€ BBITIOTHEHMSI, & TAKXKE YMCIIa OMMOOK M HeJOUETOB M KauecTBa
odopmiieHUsT pabOTHI.

Ommbka, nosmopsrowasncsa B 0IHON paboTe HECKOJBKO pa3, pacCMaTpUBAETCS
KaK 00Ha owubKa.

3a oppoepaghuueckue owubKu, NOMyIICHHBIC YICHUKAMH, OTICHKA He
cHudcaemcsi, 00 opdorpadudeckux ommuoOKax JOBOIUTCS O CBEICHHUS



20

penojaBatess pycckoro si3bika. OaHaKo OMMOKY B HAIMCAHUU
mMamemamuyeckux mepmMuHo8, y>xe BCTPEUaBIIUXCS IIKOJIbHUKAM KJlacca,
JOJKHBI YUYUTBIBATHCS KaK Hedouémul B padoTe.

IIpu oneHKe MUCbMEHHBIX PadoT M0 MaTeMATHKE PAa3JINYAOT 2pyoble
OMUUOKU, OMMUOKU U HeO0UEéMmbl.

I'pyosvimu cuntaroTcsi OLIMOKHU, CBA3aHHBIE C BOIIPOCAMM, BKIOYEHHBIMU B
«Tpebosanus Kk ypoeH0 N0O20MOBKU OKAHYUBAIOWUX OCHOBHYIO WUKOJLYY
00pa30BaTeNbHBIX CTAHIAPTOB, a TAK)KE MOKA3bIBAIOIINE, YTO YUCHUK HE
YCBOWJI BOTIPOCHI U3YUEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHAAPTAMHU
OCHOBHOI'0 00I1IETO 00pa30BaHUsl K YUCITY 00s13aTEIbHBIX JJIs1 YCBOEHUSI BCEMU
YUEHUKAMHU.

Tax, Hanpumep, K TpyObIM OTHOCSTCS OIIMOKY B BBIUUCIICHUSIX,
CBUETEIBCTBYIOIINE O HE3HAHUU TAOJIUIbI CIOKEHUS WU TaOIHUIIbI
YMHOXEHHUSI, CBSI3aHHbIE C HE3HAHUEM AJITOPUTMA MUCbMEHHOTO CJIOKEHUS U
BBIUMTAHUS, YMHOKEHUS U JIEJICHUS Ha OJIHO- UJIU JIBY3HaYHOE YMCJIO U T. II.,
OLIMOKH, CBUJIETEIbCTBYIOLINE O HE3HAHUU OCHOBHBIX (hOpMYJI, IPABUII U
SBHOM HEYMEHUU UX MPUMEHSTh, O HE3HAHUU TPUEMOB PEIICHUS 3314,
aHAJIOTUYHBIX paHEe U3yUCHHBIM.

llpumeuanue. Ecnu rpy0ast onmmOKa BCcTpedaeTcsi B paboTe TOJIBKO B OJTHOM
Clly4ae U3 HECKOJIbKUX aHaJOTHMYHBIX, TO IPU OIIEHKE padOoThI 3Ta OLIMOKa
MOJKET OBITh MPUPaBHEHA K HETPYOOil.

[Tpumepamu neepyOvix owuboK ABISIOTCS: OMMOKHU, CBSI3aHHBIC C
HEJ0CTAaTOYHO MOJHBIM YCBOCHHEM TEKYILEro yueOHOro MaTepuasa, He BIIOJIHE
TOYHO C(HOPMYIMPOBAHHBIN BOIPOC UM MOSCHEHUE MPU PELICHUH 3a/1a4H,
HETOYHOCTH MPH BBIITOJIHEHUH T'€OMETPUUECKHUX ITOCTPOEHUH U T. II.
Heoouémamu cunTaroTCsl HEpaMOHAIBHBIE 3aIIMCH IPU BBIYHUCIICHUSX,
HepalMoHAJIbHbIE TPUEMBI BBIYMCIICHHI, TPe0Opa30BaHMl U PEIICHU 3a1a4,
HEOpEKHOE BBITIOJHEHUE YEPTEKEN U CXEM, OTACNIbHbIE TOTPEIIHOCTHU B
(bopMyIMpOBKE MOSICHEHUS WJIM OTBETA K 3a1a4ue. K Heouéram MOXKHO
OTHECTH U JPYTUe HEAOCTATKU PaObOThI, BEI3BAHHBIE HEAOCTATOYHBIM
BHUMAHHMEM YYalIUXCsl, HAPUMEP: HETOJTHOE COKpalIeHUE ApoOeil U YJICHOB
OTHOULIEHUS; 00palleHNE CMEIIAHHBIX YHCEI B HEMPaBUIbHYIO IpO0b Mpu
CJIOKEHUU U BBIYUTAHHUHU; POIYCK HAMMEHOBAHUI; IPOITYCK YUCEN B
MIPOMEXKYTOUHBIX 3aMUCAX; EpEeCTaHOBKA LU(P IIPU 3aMUCH YUCEIT; OIINOKH,
JOIYLIEHHBIE ITPU NEPENUCHIBAHUM U T. 11

Onenka NTMCbMEHHON paOOThI MO BHIMOJIHEHUIO BBIYUCIUTENbHBIX 3a/IaHUM U
anredpandecKux nmpeoopa3oBaHMA

Boicoxuii yposensv (ommemka «5») ctaBuTCs 3a 6€3yKOPHU3HEHHOE
BBITIOJTHEHUE MMCbMEHHOM paboThl, T. €. a) €CJIM PEIIeHUE BCeX MPUMEPOB
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BepHOe; 0) ecii Bce NeUCTBUS U MPeoOpa30oBaHusl BBITIOJHEHBI MPABHIIBHO, 0€3
OIHUOOK; BCE 3alMCH XOJa PELICHUs PACIOI0KEHbI TTOCIEOBATENBHO, a TAKKE
cZieJIaHa MPOBEPKA PEIICHUS B T€X CIIyyasix, Korja 3To TpeOyeTcs.
IHoevtuennwiii yposenn (ommemxa «4») CTaBUTCA 3a paboTy, KOTOpas
BBINIOJTHEHA B OCHOBHOM MPAaBUJIBLHO, HO JIOMYyIIeHa o/1Ha (Herpy0asi) ommoka
WJIMA 1Ba-TPU HENOYETA.

baszoewuii yposenv (ommemka «3») CTaBUTCSA B CIECAYIOIINX CIydasX:

a) ecny B paboTe MMeeTcs oHa rpy0as ommoOKa u He 0oJiee 0THON HErpyoon
omnOKu; 0) IpU HATMYUHU OJHOU IPpyOOH OMIMOKH U OJHOTO-ABYX HEIOYETOB;
B) IIPY OTCYTCTBHUH IPyOBIX OIIMOOK, HO TIPH HAJTHYUHU OT ABYX JI0 YETHIPEX
(HerpyObIxX) omMOOK; I') MPY HAJTMYUU JIBYX HETPYOBIX OIIMOOK U HE Ooliee
TpEX HENOYETOB; 1) IPU OTCYTCTBUU OUIMOOK, HO ITPU HAJTUYUU YETHIPEX U
0o0Jj1ee HEZJOUETOB; €) €l BEPHO BBINOJIHEHO O0Jiee MOJIOBUHBI 00BbEMA BCel
paboTHI.

Huoice 6azoso20 yposenv (ommemka «2») CTaBUTCS, KOTJ]a YUCIIO OITHOOK
IPEBOCXOIUT HOPMY, IPU KOTOPOH MOKET OBITh BBICTABJICHA MOJIOKUTEIbHAS
OLICHKA, WJIM €CITU TIPABUJIBHO BBITIOJIHEHO MEHEE 10.108UHbl BCEH paOOTHI.
IIpumeuanue. OTMETKA «5» MOXKET OBITh IOCTABJIEHA, HECMOTPSI HA HAJTMYHE
OJIHOTO-AIByX HEJIOUETOB, €CIIM YUEHUK JJaJl OPUTHHAIILHOE PEILICHUE 3a/1aHUM,
CBUJIETEIBCTBYIOLIEE O €0 XOPOIIEM MaTEMaTHYECKOM Pa3BUTHHU.

OueHka NUCHbMEHHOM padoThI M0 PELICHUI0 TEKCTOBBIX 32124

Buvicokuii ypoeenv (ommemrka«5») CTaBUTCS B TOM Cy4dae, KOrja 3ajgaya
pelieHa NpaBUIbHO: X0/ PEILICHU 3a/1a41 BEpEH, BCe JEHCTBUA U
peoOpa3oBaHusl BHIMOIHEHBI BEPHO U PAllMOHAIIBLHO; B 3a/1a4e, peraeMoil ¢
BOMNPOCAMH UJIU MOSCHEHUSIMU K IEUCTBUSM, JaHbl TOUHbIE U MPABUIIbHBIE
(opMyIMPOBKH; B 33aue, periaeMoi ¢ MOMOILbIO YPaBHEHHUS, JaHbI
HEOOXOAMMbIE TIOSICHEHUS; 3aIIUCH IPABUIIBLHBI, PACTIOIOKEHBI
MOCJIEI0BATENbHO, 1aH BEPHBIN U MCUEPIIBIBAIOIIUI OTBET HA BOIIPOCHI 331a4H;
CZIeJIaHa MPOBEPKaA pelieHus (B TeX CIIydasix, KOT/ia 3To TpedyeTcs).
IHoevtuiennwiii yposenv (ommemxa «4») CTaBUTCA B TOM CIIy4ae, €Clid MpU
NpaBUJILHOM XOJI€ PEIICHUS 3aJ]auM JIONyIlleHa OJiHa HerpyOast ommnoka uin
NBa-TPU HEJOYETA.

ba3zoeuviit yposenv (ommemxka «3») CTaBUTCS B TOM ClTydae, €CIM X0 peUIeHUs
paBUJIbHBIN, HO: @) JOMYyIIEHa OJIHa rpy0as ommoKa U He OoJiee OJTHOM
HerpyOoit; 0) momyieHa oaHa rpyoas ommobka u He 0oJiee IBYX HEJIOUETOB; B)
JOMYLIEHBI TPU-YEThIPE HETPYObIe OIIMOKU MPU OTCYTCTBUU HEAOUYETOB; T)
JIOTIYIIIEHO HE 00Jiee IBYX HETPYOBIX OMMOOK U TPEX HEOUETOB; 1) TPU
OTCYTCTBHH OIIMOOK, HO TIPY HAIMUYUU OoJiee TpEX HETOUETOB.
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Huoice 6azo6020 yposens (ommemka «2») CTaBUTCA B TOM Cilydae, Korja
YHCJIO OMKUOOK MPEBOCXOAUT HOPMY, ITPU KOTOPOI MOKET ObITh BHICTABIICHA
MOJIOKUTEIIbHAS OLIEHKA.

IHpumeuanus.

1. OT™meTKa «5 » MOKET ObITh OCTaBJICHA, HECMOTPS Ha HAJTMUKE OTMMCKH WU
HeA04ETa, €CIIM YUCHUK Al OpUTHHAIIBHOE PEIICHNE, CBUACTEIBCTBYIONIEE O
€ro XOpOIIeM MaTeMaTHYE€CKOM Pa3BUTHUH.

2. llonoxxurtenpHas OILIEHKA « 3 » MOXET ObITh BHICTaBJICHA YUYCHUKY,
BBITIOJIHUBILIEMY Pa0OTy HE MOJHOCTBIO, €CIIM OH 0€301TMO0YHO BBITTOTHUII
OoJiee OJIOBUHBI 00BbEMA Beel paboTHI.

Onenka KOMOMHUPOBAHHBIX MUCbMEHHBIX Pa0OT 110 MaTeMaTHKe.
[TuceMeHnHas pabota mo MareMaTHKe, TOJUIEkKaIasi OEHUBAHUIO, MOXKET
COCTOSITh U3 33/1a4 ¥ IpUMEpOB (KOMOMHUpOBaHHas paboTa). B aTom ciayuae
MPETOIaBaTeIb CHAYajIa JAa€T MPEABAPUTEIIBHYIO OLIEHKY KaX0M 4YacTH
paboTHI, a 3aTEM OOIIYI0, PYKOBOJICTBYSICH CIEAYIOITUM:

a) eciu 00€ yacTu paboThI OIEHEHBI OJJMHAKOBO, TO 3Ta OTMETKA JIOJKHA OBIThH
o0111eit 17151 BCeil pabOThI B LIETIOM;

0) ecnu OLIEHKH YacTel pa3HsTCs Ha OJuH 0aJljl, HAPUMED, 1aHbl OTMETKH «5»
U «4» i «4» u « 3 » U T. M., TO 3a pabOTy B LIEJIOM, KaK MPaBUJIO, CTABUTCS
HU3IIAs U3 IBYX OTMETOK, HO TIPY 3TOM YUUTHIBACTCS 3HAYCHUE KAXKION 13
qgacTeil paboThl;

B) HU3IIAS U3 JIBYX JIaHHBIX OTMETOK CTABUTCA U B TOM CJIy4ae, €Clid OJIHa
4acTh pabOTHI OIIEHEHA OAIIIOM «5 », a ipyras — 0amioM «3 », HO B 3TOM
cllydae MmpernojaBaTesib MOKET OLIEHUTh TaKyto padoTy B LIEJIOM OaiyioM «4»
IpU yCIIOBUH, YTO OTMETKA «5» MOCTaBJIeHa 32 OCHOBHYIO YacTh pa0OTHI;

I') €CIIU OJIHA U3 YacTel paboThI OlleHEeHa OaMTIoM «5 » WK «4», a Apyras —
6amioM «2» unu «1», To 3a BCto pabOoTy B 1IEJIOM CTaBUTCA 0allI «2», HO
npernoaaBaTeslb MOKET OLIEHUTH BCIO paboTy O6amioM «3 » MpH YCIOBUH, UYTO
BBICIIIAs U3 JABYX JaHHBIX OIICHOK MOCTaBJICHA 32 OCHOBHYIO YacCTh paOOTHI.
Ilpumeuanue. OcHOB8HOII CUNTACTCS Ta YaCTh pabOThI, KOTOpPasi BKJIIOYACT
0o 10 00bEMY MM HarbOoJIee BaXKHBIN M0 3HAYEHUIO MaTepual 1o
U3y4aeMbIM TeMaM MPOTrPaMMBI.

OuneHka TeKylIIuX NUCbMEHHBIX padoT

[Ipu onieHKe MOBCETHEBHBIX 00yUaOIUX paboT M0 MaTeMAaTUKE YUUTETh
PYKOBOJICTBYETCSl yKa3aHHBIMH HOPMaMHU OIICHOK, HO YUUTHIBACT CTEIIEHb
CaMOCTOSITENIbHOCTH BBITIOJTHEHUS pa0dOT yUalIUMHCS, @ TAKXkKe TO, HACKOJIbKO
3aKpeIyIEH BHOBb U3y4YaeMblii MaTepual.

Ooyuaioujue NTUCEMEHHBIE PadOmMbl, BBINIOJHEHHBIE YYAIIUMUCS BIIOJIHE
CaMOCTOSITENIBHO C MPUMEHEHUEM PAHEE N3YUCHHBIX U XOPOULO 3AKPENIEHHBIX
3HAHUH, OLIEHUBAIOTCS MAK dice, KaK U KOHMPOJibHble PAOOTHI.
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Ooyuaroujue NICbMEHHBIE padombl, BHINIOJTHECHHBIE BIIOJIHE CAMOCTOSITEIBHO,
Ha TOJIbKO YTO M3YUYEHHBIE U He00Cmamo4Ho 3aKpeniéHHuvle IPaBuiia, MOTYT
OLICHUBATBLCS HA 00UH Oajlll 8blue, YeM KOHTPOJIbHBIE pabOThl, HO OTMETKA «5 »
U B 3TOM CITy4ae BBICTABJISIETCS TOJIBKO 32 Oe3YKOpU3HEeHHO BBITIOJTHEHHBIC
paboTtsl. Ilucemennvie padomot, BHIIOTHEHHBIE B KIJIACCE C NPe08apumenbHuim
pazbopom uX NMoJ pyKOBOACTBOM YUHUTEISI, OUEHUBAKOTCS HA 0OUH OAJLL HUKCe,
YeM 3TO MPEAYCMOTPEHO HOPMaMH OLIEHKH KOHTPOJbHBIX MUCbMEHHBIX PaldoT.
Ho 6e3yxopusnenno BbIoMHEHHAs pad0Ta U B 3TOM CIIy4ae OLEHUBAETCS
Oaimom «5 ».

Jlomawinue nucomenHnbvle padompl OLICHUBAIOTCA TaK K€, KaK KjaccHas paboTa
o0y4Jaromiero xapakrepa.

HopMbl 01IeHOK MATEeMATH4€CKOT0 TUKTAHTA BbICTABJISAACTCH C Y4€TOM
YMCJIa BEPHO PelIeHHbIX 3aJaHMI:

Bricokuii ypoBeHb (OTMETKA «5»): UHCIIO BEPHBIX OTBETOB -8. [1OBBIIICHHBIIH
YPOBEHb (OTMETKA «4»): 4HCIIO BEPHBIX OTBETOB -7. ba3oBbIil ypoBEeHb
(oTMeTKa «3»): YUCIIO BEPHBIX OTBETOB-9,6.

Huxe 6a30BOro ypoBeHb (OTMETKA «2»): UUCIIO BEPHBIX OTBETOB MEHEE 5.
HopMmbl oieHOK TecTa:

Bricokuii ypoBeHb (OTMETKA «5) YMCIIO BEpHBIX OTBETOB - OT 90 10 100%.
[ToBbllIeHHBIN YPOBEHB (OTMETKA «4)): UUCIIO BEPHBIX OTBETOB - OT 70 A0
89%. bazoBblif ypoBeHb (OTMETKA «3»): YMCIIO BEPHBIX OTBETOB - OT 50710 69%.
Hwu3zkuit ypoBeHb (0TMETKa «2)): 9UCII0 BepHBIX 0TBETOB - 0 - 49%.

HopMeI o11eHOK yCTHOTO OTBETA:

Bbicoknit ypoBeHb (0TMETKA «5)») BBICTABIISIETCS, €CIIM YUAIUNUCS:
IIOCJIEIOBATEIBHO, YETKO, CBA3HO, 000OCHOBAHHO U 0€30IIMO0YHO U3JIaracT
y4eOHBII MaTepual; JaeT OTBET B JJOTUYECKOMN TOCIEIOBATEIHLHOCTHU C
UCIIOJIb30BaHUEM MPUHATOU TEPMHUHOJIOTHH;

MOKa3bIBAa€T MOHUMAHUE CYIIIHOCTH pacCMaTPUBAEMbIX TOHSTUM, SIBICHUN U
3aKOHOMEPHOCTEW, TEOPHH, B3aUMOCBA3€H; YMEET BBIACIATH I[TIABHOE,
CaMOCTOSITENILHO TTOATBEPKAATh OTBET KOHKPETHBIMU MPUMEpPaMH, (paKTaMu;
CaMOCTOSITEJIbHO aHAIM3UPYET U 0000111aeT TEOPETUUECKHUI MaTepua;
CBOOOJIHO YCTaHABIIMBAET MEKIIPEAMETHBIC (HA OCHOBE paHee MPUOOPETEHHBIX
3HaHUW) U BHYTPHUIIPEIMETHBIC CBSI3H;

YBEPEHHO U 0€301IMO0YHO MPUMEHSET MOJIyYEHHbIE 3HAHUS B PEILICHUH HOBBIX,
paHee He BCTPEeUYaBIIUXCS 3a/1ay;

palMOHAIBHO UCIIOJIb3YET HAIISIIHBbIE TOCOOUS, CIPABOYHBIE MaTepHUaIbl,
y4eOHUK, TOMOJIHUTEIBHYIO JIUTEPATYPY, MIEPBOUCTOYHUKHI; TPUMEHSIET
YHOPSAOYEHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUH NpY BEJCHUM 3alHCEeH,
COTIPOBOXAAIOIINX OTBET; UMEET HEOOXOIMMbIE HaBBIKU PaOOTHI C MPUOOPaMH,
4epTeKaMu, CXeMaMu U Tpad)uKaMu, COMMyTCTBYIONUMU OTBETY;
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JIOIYCKaeT B OTBETE HEJIOUEThI, KOTOPHIE JIETKO UCTIPABIISET MO TPEOOBAHUIO
YUUTEJIS.

IHoBbiIeHHBbIN YPOBeHb (0TMETKA «4)) BBICTABJISETCS, €CIIM YUAIIUNACS:
MOKa3bIBAET 3HAHUE BCEr0 M3YYEHHOTO YUeOHOr0 MaTepuana; 1aeT B OCHOBHOM
MPaBUJIbHBIN OTBET; y4eOHbIN MaTEpHAIT U3JIaraeT B 00OCHOBAaHHOM
JIOTUYECKOM NOCIIEIOBATENBHOCTH C TPUBEAEHUEM KOHKPETHBIX IPUMEPOB,
IIPH 3TOM JOITyCKAeT OAHY HErpyOyro OIMOKY WM HE 0oJiee BYX HEJOUYETOB B
MCIOJIb30BaHUU TEPMUHOJIOTUN YUYEOHOTO TIpeIMeTa, KOTOPhIE MOKET
HCIIPAaBUTh CAMOCTOSITENIBHO; aHAJM3UPYET U 0000IIaeT TEOPETHUECKUI
Marepuan;

cO0JII0/1a€T OCHOBHBIE MTPaBUJIA KyJIbTYPbl YCTHOM peun; IPUMEHSIET
YHOPSI0YEHHYIO CUCTEMY YCIOBHBIX O003HAUEHUH NPU BEJACHUU 3alHCEH,
CONPOBOXK/IAIOIINX OTBET;

Bba3oBblii ypoBeHb (0TMeETKA «3»), BBICTABIISICTCA, €CIIU YUYalUiCs:
JE€MOHCTPUPYET YCBOEHNUE OCHOBHOTO COZIEpKaHMsI yueOHOro Marepuaia,
UMEET Mpo0ebl, HE MPENSITCTBYIOLIUE NabHEHIIEMY YCBOCHUIO YUEOHOTO
Marepuania,

MPUMEHSET NOJIyYeHHbIEC 3HAHMS IPU OTBETE Ha BONPOC, AHAIIN3E
MPEIOKEHHBIX CUTYaIlUN 10 00pasily;

JOIYCKAaeT OUIMOKHU B UCIIOJIb30BAHUU TEPMHUHOJIOTHH YYEOHOTO MPEAMETA;
MOKa3bIBaET HEIOCTATOUHYIO C(HOPMUPOBAHHOCTH OTAEIbHBIX 3HAHUHN U
YMEHUI; BBIBOABI U 0000IIEHHS apryMEHTHPYET Ci1ad0, TOMYCKAeT B HUX
OIITNOKU;

3aTPYIHSCTCS IIPU aHAIU3€E B 0000IIeHNN yueOHOr0 MaTepuania,

JA€T HETIOJHBIE OTBETHI HA BONPOCHI YUUTEIS NN BOCIPOU3BOJIUT COECPKAHUE
paHee MPOYUTAHHOI'O y4eOHOr0 TEKCTa, CJIa00 CBA3AHHOIO C 3aJJaHHBIM
BOIIPOCOM;

UCIIOJIb3YET HEYNOPSA0OYEHHYIO CUCTEMY YCIIOBHBIX 0003HAUYE€HUH TpU
BEJICHUU 3aIHCEN, CONPOBOXKIAAIOIIUX OTBET.

Hwuxe 02a30BOro ypoBeHb (0TMETKA «2») BBICTABIISIETCS, €CIU yUalUNCS:
HE PACKpPbLJI OCHOBHOE COJIEp KaHKHe YUYEOHOr0 MaTepuania B mpeaenax
MOCTABJICHHBIX BOMPOCOB; HE YMEET MPUMEHATh UMEIOIINECS 3HAHUS K
PELICHUIO0 KOHKPETHBIX BOIIPOCOB U 33/1a4 10 00pasiy;

JIOTyCKaeT B OTBETE O0Jiee IBYX IPyOBIX OMIMOOK, KOTOPhIE HE MOXKET
UCIIPABUTh AK€ MPU MOMOILIY YyYALTUXCS U YUUTEIIS.
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PA3JIEJI 6. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1
YYEBHO-METOJUYECKOI'O OBECIIEYEHMHAI.
Oo0s13aTesibHBbIE y4eOHbIEe MaTepUAJb] IS yYeHHUKA

I'eometpust. 10 — 11 kiacc. Aranacsan JI.C., byty3os B.®., Kagomies C.b. u
npyrue. AkuuonepHoe odiectBo "N3narensctBo "lIpocsenienue”

MeToanuecKkue MaTEePHAJbI AJsl YYUTEsI
I'eomerpus. 10 knacc. Mepsnsak A.I'., Homuposckuii JI.A., [TonsikoB B.M.; nox
penakuueit [Togonsckoro B.E. Akimoneproe o6miectBo "U3narenscTBo
"IIpocBemienue"

udposbie 00pazoBaTeibHbIC PECYPChI H PECYPChI CeTH MHTEPHET
bubmuoteka I{OK https://m.edsoo.ru/1c209e37
bubaroreka LIOK https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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TOCYNAPCTBEHHOE BIOJUKETHOE OBII[EOBPA30BATEJIbHOE
VUYPEXJIEHUE "IIIKOJIA Ne 102 TOPOJICKOI'O OKPYI'A JIOHELIK"
JIOHELIKO HAPO/IHOM PECITYBJIMKH

PACCMOTPEHO COI'JTACOBAHO VTBEPX/IEHO
Ha 3aceganuu 1LHIMO 3am. [lupexTopa Jupexrop I'bOY
2 KA Mol r.0.
o [4, JLH.Illenposa I".B.Kopanesa 10 CIXGN

[Tporokoin Ne 1 6» aBrycra 2024 r.

-
oT «26» aBrycra 2024 r. &Pﬁ ’

NO '\‘
4 - ’/:
\&,3_,“///

KAJEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHE
npeavera «TEOMETPHS. YIJIYBJEHHBIA YPOBEHb»
JJI5110 - 11 KJIACCOB

Paspaborano yuurenem
Ilenposoit Jlropmunoit HukonaeBHoi

2024-2025 yuebHblii rog
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PA3JIEJI 7. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

10 KVIACC
NQ KOJ’II/I‘!GCTBO qacoB 3J1eKTp0HHbIe
HauMenoBanue
/ (uudposnie)
pa3aesoB U TeM Bce Kontpoasn IlpakThuec
n oOpa3oBaTe/ibHbIE
nporpaMMsl ro ble padoThl  KHe PaboThI
pecypcbl
Bgenenue B bu6nmoreka [IOK
g 23 1 https://m.edsoo.ru/1c2
CTCpeOMeTpI/IIO 09e37
B
;ca Hg[ PLOCG e bubnunoreka LIOK
ITOJIOKCHN
prHMBIX B 6 1 https://m.edso0.ru/1c2
09e37
MPOCTPAHCTBE VJeo/l
E?;J:E(WPIIBHOCTB bubmuorexa [IOK
HEOCKOCTeﬁ B 8 https://m.edsoo.ru/1c2
09e37
IIpOCTPAHCTBC phASAc AN
gciHEHﬂﬂzzinsz bubmuorexa [{OK
HHOCK(E)CTeﬁ B 25 https://m.edsoo.ru/1c2
09e37
HpOCTpaHCTBe L ASASL AN
VIIBl U bubnuorexa [IOK
16 1 https://m.edsoo.ru/1c2
paccrosHus 00637
bubmuoteka [IOK
MHororpaHHUKH 7 1 https://m.edsoo.ru/1c2
09e37
BekTopsl B bu6nmorexa LIOK
b 12 https://m.edsoo.ru/1c2
HpOCTpaHCTBe 09e37
1T
060(136T Oi::ée;[ bubmuorexa [JOK
eT H;MTH J— 5 2 https://m.eds00.ru/1c2
. i o 09e37
3HAaHUNU Y I
OBILEE
KOJIMYECTBO
YACOB 10 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 kxace

Jlara

I1aH ‘ dakt

Tema ypoka

[Tpume-
YaHUe

Tewma 1. Benenue B crepeomerpuio 23 .

03.09

OcHoBHbIE NpaBUIIa N300paXKEHUs Ha PUCYHKE TNIOCKOCTH,
IapaJuIeJIbHBIX OPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

03.09

IlonsTus CTEPCOMETPHUU: TOUKA, ITPpsAMasd, IJIOCKOCTD,

npoctpancTBo. OCHOBHBIEC ITPaBUJIa N300paKEHUS Ha PUCYHKE

IJIOCKOCTH, MApaJIJICNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHbBI
OTpe3Ka

05.09

[TonsTHs: nepeceKkarouecs MIOCKOCTH, IepeceKaromuecs
npsiMast ¥ MIIOCKOCTh; MOJIYIPOCTPAHCTBO

10.09

[TonsTHs: mepeceKkarouecs MIOCKOCTH, IEpeCceKaroIuecs
npsiMast ¥ IIIOCKOCTh; OJYITPOCTPAHCTBO

10.09

MHororpaHH1KH, U300paKeHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUIYp, HECYIIECTBYIOIUX 00BEKTOB

12.09

MHororpaHH1KH, U300payKeHUE MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 00BEKTOB
Cmapmoesas ouacHoOCmuKa.

17.09

AXCHOMBI CTCPCOMETPHUHU U IICPBLIC CIICACTBUA U3 HUX

oo

17.09

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBUA U3 HUX.

19.09

AKCHOMBI CTEPEOMETPUHU U MEPBBIE CIEACTBUS U3 HUX.
CrniocoObl 3a/1aHus IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U INIOCKOCTEH

10

24.09

N300paxenune ceyeHuit nupamuabl, Ky0a ¥ MpU3Mbl, KOTOpbIE

MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepecevdeHus
MTOJIyYEHHBIX IIJIOCKOCTEN. PackpammmBaHue NOCTPOEHHBIX
CEYECHHUI Pa3HbIMU LIBETAMU

11

24.09

N300paxenune ceyeHuit nupamuabl, Ky0a ¥ MpU3Mbl, KOTOpbIE

POXoAAT yepe3 ux pédpa. MzobpakeHue nepeceyeHus
MTOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

12

26.09

N300pakenue ceueHuil nmupaMusl, Kyba v Ipu3Mbl, KOTOPbIE

MPOXOAAT uepes ux péopa. M3zobpaxkenue nepeceyeHus
MOJIyYEeHHBIX TUIOCKOCTeH. PackpanimBanue mocTpOeHHbBIX
ceueHnu PAa3HLIMH [IBETAMHU

13

01.10

N300pakenue ceueHuil nmupaMuisl, Kyba v IpU3Mbl, KOTOPbIE

MPOXOAAT uepe3 ux péopa. M3zobpakenue nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEeH. PackpalmBanne mocTpoeHHBIX
CEYECHMI pa3HbIMM LIBETAMU

14

01.10

Merton ciaeoB I IIOCTPOCHUMA CedYeHUI

15

03.10

Merton cnenoB it TOCTpoeHus ceueHnii. CBoiicTBa
MEPECEUCHUH MTPSAMBIX U INIOCKOCTEN

16

08.10

Merton cnenoB 1uist TOCTpoeHus ceueHnil. CBoiicTBa
MEPECEUCHU I MTPSMBIX U IIJIOCKOCTEH

17

08.10

[Toctpoenue ceuenunii B nupamujie, Kyoe o TpéM ToUKaM Ha
péopax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3alUCh 1I1aroB
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IIOCTPOCHUA

18

10.10

[TocTpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha
péopax. CozraHre BEBIHOCHBIX YEPTEXKEH U 3aIiCh L1aros
IIOCTPOEHUS

19

15.10

[Toctpoenue ceuenuii B mupamuie, Kyoe o TpéM TOUKaM Ha
pe€opax. Co3zanue BRIHOCHBIX YEPTEKEH U 3aMKCh IaroB
MIOCTPOCHHUS

20

15.10

[Toctpoenue ceuenuii B mupamuie, Kyoe o TpéM ToOUKaM Ha
pe€opax. Co3zanue BRIHOCHBIX YEPTEKEH U 3aMKCh IaroB
MIOCTPOCHHUS

21

17.10

IToBrOpenue manumerpun: Teopema 0 IPONOPLIUOHAIBHBIX
orpe3kax. Ilogobue TpeyrojbHUKOB

22

22.10

[ToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEYEHMIX Ha BBIHOCHBIX yepTexkax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPHUH

23

22.10

Koumponvnas paboma "Axcuomvl cmepeomempuu. Ceuernus"

Tema 2. B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE 6 U.

24

24.10

B3anMHOe pacmnonokeHue npsMbIX B IIPOCTPAHCTBE.
CkpeuuBatouiyecs npsmele. [IpusHaky ckpemyBaromuxcs
npsMbIX. [TapamienbHble IPsIMBIE B IPOCTPAHCTBE

25

05.11

Teopema 0 CylIeCTBOBAHUY U €IUHCTBEHHOCTH MPAMOM
napajiesIbHOM JaHHOM MPsIMOii, POXOASIIEH Yyepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIlleW Ha JaHHOM npsaMoi. Jlemma o
NepeceyeHU N NapauIeIbHbIX IPSIMBIX IJIOCKOCTHIO

26

05.11

[TapannensHOCTH Tpex NpsiMbIX. Teopema o TpEX
MapajyieabHbIX TPSAMBIX. Teopema 0 CKpenMBaroIuXCs
MPSIMBIX

27

07.11

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napajiesIbHOro MpOoeKTUpoBaHus. M300paxeHne pa3HbIX
¢buryp B napauienbHONH IPOEKIHUU

28

12.11

lenTpanpHas NpoeKUusa. YTOI C COHAIIPaBICHHBIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

29

12.11

3aauM Ha J0Ka3aTeIbCTBO U UCCIIEI0BAaHUE, CBS3aHHBIE C
PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

Tema 3. HapaJ'IJ'IeJIBHOCTB IPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC 8.

30

1411

[ToHsTHA: MapaIEeNTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak nmapaninenbHOCTH PSIMON U
710cKOCTH. CBOMCTBA MapauIeTbHOCTH MPSIMOM U TIJIOCKOCTH

31

19.11

I'eomeTprueckue 3aaun Ha BBIYUCIIEHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C MMapaJJIEIbHOCTHIO MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

32

19.11

ITocTpoeHue ceueHus, MPOXOASILETO Yepe3 JaHHYIO MIPSMYIO
Ha 4epTeKe U NapajljIeIbHOTO APyron mpsaMoil. Pacuér
OTHOILIEHUN

33

21.11

[TapannensHas npoekuys, IPUMEHEHUE JJIs TOCTPOEHUs
ceueHMi KyOa u nmapauienenumnena. CoiicTa
napajuieJienunes1a u Npu3Mbl

34

26.11

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I NMapaJuiCJIbHOCTH ABYX
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IIJIOCKOCTEN
35 Teopema 0 mapanaenbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,
26.11 MPOXOASAIICH Yepe3 TOUKY, He MPUHAICIKAILYIO JaHHON 1
IIJIOCKOCTH U CJICACTBUS U3 HEE
36 CaoiicTBa napaieabHbIX MIIOCKOCTEN: O MapaIeIbHOCTH
28.11 IPSIMBIX IIEpECEUYEHUs IIPU MIEPECEUEHUN JBYX I1apaUICIbHbBIX 1
IJIOCKOCTEH TpeThen
37 CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
03.12 MapajieNIbHBIX MPSMBIX, 3aKITIOYEHHBIX MEXKITY } 1
napajuiebHBIMU IJIOCKOCTSIMU; O MEPECeUeHUH MPSIMOii C
JIBYMs TApAJLJICIbHBIMU TJIOCKOCTSIMH
Tema 4. [leprieHAUKYISIPHOCTD NPAMBIX U IJIOCKOCTEW B TPOCTPAHCTBE 25 Y.
38 |03.12 [ToBropenue: Teopema [Tudaropa Ha mIOCKOCTH 1
39 ]05.12 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOIBHOTO TpeyrojabHuka | 1
40 ]10.12 CaoiicTBa Ky0a 1 MPSMOYTOJIHHOTO MapaJljIeJICTIHIIE 1A 1
41 10.12 Borurcnenue 1iaMH OTpe3KOB B KyOe U MpSIMOYTOJIbHOM 1
napajuiesienume e
42 12.12 [lepnenquKyIspHOCTH NMPSMOM U TUI0CKOCTH. IIpu3Hak 1
MEPIEeHIUKYISIPHOCTH MPSIMOU U TNIOCKOCTH
43 17.12 [IepneHquKyIApHOCTH NPSMOM U TUI0CKOCTH. IIpu3Hak 1
MEPIEeHIUKYISIPHOCTH MPSIMOU U TNIOCKOCTH
44 Teopema o cyliecTBOBaHUM U €AMHCTBEHHOCTH MPSIMOH,
17.12 MPOXOJIAIICH Yepe3 TOUKY MMPOCTPAHCTBA U MEPIEHIUKYISIpHOM | 1
K IUIOCKOCTH
45 19.12 [TnockocTH ¥ IepHeHAUKYIISIPHBIE UM MIPSIMbIC B 1
MHOTOTpaHHHKaX
46 2412 [TnockocTu U nepneHANKYISIpHbIE UM MPSIMbIE B 1
MHOTOTpaHHHKaX
47 2412 Ilepnienaukynsip u HakiaoHHas. [TocTpoenne nepneHuKyspa 1
W3 TOYKHU HA IPSIMYIO
48 26.12 [epnienaukynsip u HakiaoHHas. [TocTpoenne nepneHuKyIspa 1
13 TOYKH HA IPIMYIO
49 109.01 Teopema o Tp€x nepneHANKYyIsApax (mpsiMas u o0paTHast) 1
50 ]14.01 Teopema o Tpéx nepneHAuKyIsgpax (mpsiMas u odpaTHasi) 1
51 |14.01 Yroa Mexay CKpeIlMBaOIIUMHUCS MPSIMBIMU 1
52 16.01 [Touck neprneHANKYISIPHBIX MPSIMBIX C TOMOIIBIO 1
MEPIEeHAUKYISIPHBIX TUIOCKOCTEH
53 121.01 OpTOroHajibHOE MPOSKTUPOBAHUE 1
o4 2101 [Toctpoenue ceuennii Kyda, MpU3Mbl, IPaBUIIbHON MHpaMUIbI 1
C TMOMOIIbIO OPTOTOHAIBHOMN MPOEKLIUU
55 2301 [Toctpoenue ceuennii Kyda, MpU3Mbl, MPaBUIbHON MHpaMUIbI 1
C TMOMOIIbIO OPTOTOHATIBHOM MPOEKLUU
56 28.01 CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. 1
] [T1ockoCcTH CHMMETpPUI B MHOTOTPaHHUKAX
57 28.01 [Ipu3HaK neprneHAuKyYISIPHOCTH MPSIMOM M TUIOCKOCTH KaK 1
CIICZICTBHE CHMMETPUHU
58 30.01 IIpaBuibHBIE MHOTOIPaHHUKU. Pacy€T pacCcTOSHUN OT TOYKH 1

J0 IIJIOCKOCTH
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59 04.02 [TpaBuibHBIE MHOTOTPaHHUKH. Pacuér paccTosHuil OT TOUKH 1
JI0 TUIOCKOCTH
60 04.02 Crnoco0bl OIYCTHUTh MEPICHIUKYJIISIPBI: CAMMETPHS, CIBUT 1
TOYKH 10 MapaJuIeIbHON MpsiMOn
61 | 06.02 CuBur 1o HemapayuIeIbHOU NMPSMON, N3MEHEHHE PACCTOSTHUIN 1
62 11.02 Konmponvnas paboma "Bzaumnoe pacnonosicerue npsamolx u 1
' njiockocmeu 6 npocmpauncmee”
Tema 5. Yruibl u pacctogaus 16 4.
63 [ToBTOpeHue: yroyu Mexay NpSMbIMU Ha MJIOCKOCTH,
11.02 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa 1
KOCHHYCOB
64 13.02 [ToBTOpEHUE: Yroa MEX/y CKPEIIUBAOIIIMUCS MPSIMBIMH B 1
IPOCTPAHCTBE
65 18.02 ['eomeTpruecKre MeTOIbI BBIYUCICHHS yTIIa MEXKLy IPSIMBIMH 1
B MHOTOTpaHHHKaX
66 18.02 JIByrpanHbIii yroi. CBOMCTBO JIMHEHHBIX YIJIOB IByTPaHHOTO 1
yria
67 20.02 [lepnennukynspHble maockocty. CBOCTBa B3aUMHO 1
NEePHECHIMKYISPHBIX IIOCKOCTEH
68 [Ipu3Hak neprneHIuKyIsIpHOCTH III0CKOCTEHN; TeOpeMa o
25.02 MPSIMOI TIepeceYeH s IBYX MJIOCKOCTEN MepreHANKYIIPHBIX 1
TPEThEN IIJIOCKOCTH
69 25 02 [TpsiMmoyToNBbHBIN NapajuIenenuesn; Kyo; n3MepeHusi, CBOUCTBA 1
PSIMOYTOJIBHOTO MapaJUICIICTIUIIEAa
70 27 02 Teopema o auaroHany NPSMOYTOJIBHOTO HapauIeIIeIHIeaa 1 1
CIICICTBUE U3 HEE
71 04.03 CrepeoMeTpuyecKre U MPUKIIaIHbIE 3aa4H, CBA3aHHBIE CO 1
B3aMMHBIM PACIOJIOKECHHUEM TPSMBIX U TUIOCKOCTH
72 04.03 IToBTOpEHUe: cCKpeluBaroMecs NpsMble, MapaieabHbIe 1
TUIOCKOCTH B CTAHIAPTHBIX MHOTOTPAaHHUKAX
73 [Tapa napaaenbHbIX MIOCKOCTEN HAa CKPEIUBAOIINXCS
06.03 MPSIMBIX, PACCTOSTHHE MEX/y CKPEIUBAIOIIUMUCS NMPSAMBIMH B | 1
MPOCTBIX CUTYAIHIX
74 11.03 PaccrosiHue OT TOYKH /10 MIOCKOCTH, PACCTOSTHUE OT MPSIMOii 1
JI0 TUTOCKOCTH
75 11.03 Brrancnenue paccTosiHUNA MEXIY CKPELIMBAIOIIUMUCS 1
MPSIMBIMH C TIOMOIIBIO TIEPIICHINKYJIISIPHOM TIIOCKOCTH
76 TpéxrpanHblil yroji, HepaBeHCTBA JJIsl TPEXIPAHHBIX YTJIOB.
13.03 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIS 1
TPEXTPAHHOTO yTia
77 18.03 DneMeHTHI CPepruyecKoil reOMETpHH: re0Ie3nUecKre JMHUN Ha 1
] 3emiie
78 |18.03 KonTpospHas padota "Yriel u paccTosiHus" 1
Tema 6. MHOrOrpaHHukH 7 u.
79 |20.03 Cucremaru3zaiys 3HaHUH "MHOTOTpaHHHK U €T0 YJIEMEHTHI" 1
80 |01.04 [Mupamuma. Bugel mupamug. [IpaBusibpHas mupaMuia 1
81 |01.04 [Tpuzma. IIpsimMas u HakinoHHas npu3Mmsl. [IpaBuibHas npusma 1
82 | 03.04 [TpsiMoii mapasurenenumnes, NpMOYTOJNbHBINA napawienenumnen, | 1
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KyO
83 | 08.04 Boinykible MHOrorpanHuku. Teopema Oilsiepa 1
84 08.04 Boinyknble MHOrorpanHuku. Teopema Oinepa. [IpaBusibHbie U 1
MOJIYIPABIJIbHBIE MHOTOTPAaHHUKHU
85 |10.04 Koumponvnas paboma "Mnozocpannuxu” 1
Tema 7. Bexktopsl B mpocTpaHcTBe 12 4.
86 |15.04 [ToHATHE BEKTOpA HA IMJIOCKOCTH U B MPOCTPAHCTBE 1
87 |15.04 CyMMa BEKTOpOB 1
88 |17.04 Pa3HoCTh BEKTOPOB 1
89 |22.04 [TpaBuiio mapasienenumnena 1
90 |22.04 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 24.04 PaBJI(i)KeHI/Ie BEKTOpa 1Mo 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOY TNTIOCKOCTH
92 ]29.04 CkaJiipHOE TTPOU3BEICHUE 1
93 |29.04 Brruucienue yria Mex1y BEKTOpaMu B POCTPAHCTBE 1
94 | 06.05 [Ipocreiimme 3ajauu ¢ BEKTOpaMHU 1
95 ] 06.05 [IpocTeiimme 3a1a4u ¢ BEKTOpAMH 1
96 | 08.05 [IpocTeiimme 3a1a4u ¢ BEKTOpAMH 1
97 |13.05 [Ipocreiinme 3ajauu ¢ BEKTOpaMHU 1
Tema 8. [loBTOpeHue, 0000IIEHUE U CHCTEMAaTH3aIMsl 3HAHUH 5 .
98 |13.05 O060011IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1
99 15.05 O00011IeHIE U CUCTEMATH3AaIUs 3HAHUH 1
100 | 20.05 Hmoeosas konmpoavnas paboma 1
101 | 20.05 O00011IeHIE U CUCTEMATH3AaIUs 3HAHUH 1
102 | 22.05 O000I11IeHIE U CUCTEMATH3aIUs 3HAHUH 1
Beero | 102 4
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

N HanmenoBan KoJsnuecTBo 4acoB DJIeKTPOHHbBIE
© | He pa3iesioB (uudpoBbIe)
n/ Becer Konrpoanbn = Ilpakrnyeck
H TeM oOpa3oBaTejibHbIE
I 0 ble padoThI ue padoThbl
NMPorpamMmbl pecypchl
AHATHTIeCKA bu6nmorexa [IOK
4 FeOMETPIS 15 1 https://m.edsoo.ru/1c20
P 9e37
[ToBTOpEHHE,
0BoBMICHIC bubnuoreka [{OK
cncnf;amsa 15 1 https://m.edsoo.ru/1c20
A 9e37
Wsl 3HAaHUH
O0BEM bubnuorexa [JOK
MHOTOIPAHHHK 17 1 https://m.edsoo.ru/1c20
a 9e37
bubnunorexka LIOK
Tena
BOALLLCHILS 24 1 https://m.edsoo.ru/1c20
path 9e37
ITnomamau
HOBEDXHOCTI bubnunoreka LIOK
p_, 9 1 https://m.edsoo.ru/1c20
1 00BEMBI
9e37
KPYTJIBIX TEIl
bubmmoteka IIOK
JIBroKkeHust 5 1 https://m.edsoo.ru/1c20
9e37
IToBTOpEHME,
R bubnuoreka [{OK
CHCT;IdaTma 17 2 https://m.edsoo.ru/1c20
o 9e37
Ui 3HAaHUU
OBIIEE
KOJIMYECTBO
YACOB II0 102 8 0
I[TPOI'PAMME
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
No Hara Tema ypoka Kou-Bo
IT/11 Jac.
miaH | ¢akr
Paznen 1. Anasimtuueckas reomerpus (15 gacoB)
1 03.09 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B 1
' pocTpaHCcTBE"
2 05.09 IToBTOpenue Temsl "CKaIsIpHOE TPOU3BEICHHE BEKTOPORB" 1
3 05.09 [ToBTOopenue Temsbl "Brruncienue yria Mexay BEKTOpaMu B 1
' pocTpaHcTBe"
4 10.09 [ToBTOpEeHME TeMBbI Y paBHEHHE IPSIMON, IPOXOASILEH Yepe3 ABE 1
' TOYKH"
5 12.09 YpaBHEHUE MIIOCKOCTH, HOPMaJlb, yPaBHEHHE TNIOCKOCTH B 1
' OTpe3Kax
6 12.09 Bxoouas xonmponvnas paboma. 1
7 17.09 BekTopHoe npousBeieHue. 1
8 19.09 JIuneliHple HEPABEHCTBA, JIMHEHHOE MPOTPaMMHUPOBAHUE 1
9 19.09 JluHeliHbIC HEPABEHCTBA, JINHEHHOE MPOrPaMMHPOBAHNE 1
10 2409 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexay IpsSMbIMU B 1
' MHOT'OI'PaHHUKAX
11 26.09 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay MIOCKOCTSIMH B 1
' MHOT'OI'PaHHUKAX
12 | 26.09 dopMya pacCTOSTHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJAMHATAX 1
13 | 01.10 HaxosieHne pacCTOSTHUI OT TOYKH JIO IJIOCKOCTH B Ky0e 1
14 03.10 HaxosxeHne pacCTOsSHUM OT TOYKH /10 MIIOCKOCTH B IPaBUIIbHOM 1
' nupaMuIe
15 ]03.10 Koumponvnas paboma "Ananumuuecxas ceomempus” 1
Pasnen 2. [ToBropenue, o6o0IeHrne U cuctemMarusanus 3Hanui. (15 yacos)
16 |08.10 CedeHusi MHOTOTPAaHHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKH 1
17 110.10 CeueHnsi MHOTOTPAaHHUKOB: METO/I CJIEJIOB 1
18 1010 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE IIOCKOCTH, 1
' nepeceyeHust MPsIMbIX U IIIOCKOCTEH
19 |15.10 [TapajurenpHbIE NPsMBIE U IITIOCKOCTH: NapAJICIIbHBIC CEYCHUS 1
20 [17.10 [TapanienpHble MpsiMbIE U TNIOCKOCTH: PAacuéT OTHOIIECHUN 1
21 1710 [TapannensHble TpsSMBIE U MIIOCKOCTU: YTIIbI MEXKTY 1
] CKPEIIMBAOIIUMHUCS MTPSIMBIMH
22 [TepnieH MKy IApHBIE IPSIMBIE U TUIOCKOCTU: CTaHIAAPTHHIE MaPhI
22.10 NEePIEeHIUKYISPHBIX TUIOCKOCTEN U MPSIMBIX, CHMMETPUU 1
MHOT'OI'PaHHHKOB
23 2410 [lepnieH UKy IsIpHBIE MPSMBIE U TUIOCKOCTH: TEOPEMa O TPeX 1
' NepIeHIUKYIIIpax
24 24.10 [TeprieHAUKYISIpHBIE TIPSIMBIE U TFIOCKOCTU: BEIYUCIICHHS JUTHH B 1
' MHOTOI'paHHHKaX
25 05.11 [ToBTOpEHME: MIIONIA I MHOTOYTOJIBHUKOB, (POPMYIIBI JIsT 1
' wiomiaaen, cooopakeHus moao0us
26 0711 [ToBTOpEHME: MIIONIA I MHOTOYTOJIBHUKOB, (POPMYIIBI JIsI 1

IomIaen, cooopakeHus Moa00us




35

27 0711 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs 1
' IonIaiel, cooOpakeHUst MoA00us
28 1211 [Inomany ceyeHnit MHOTOTPAHHUKOB: ITOIIAN TOBEPXHOCTEH, 1
' pa3pe3aHusi Ha YacTH, COOOpaKeHUs o 100us
29 1411 [Inomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU ITOBEPXHOCTEH, 1
' pa3pe3aHusi Ha YacTH, COOOpaKeHUs o 100us
30 1411 Konmponvnas paboma "l[loemopenue: MHO202pAHHUKU, CEYEHUSL 1
' MHO202DAHHUKO08"
Paznen 3. O6béM MHOTOrpanHuKa. (17 yacoB)
31 ]19.11 O0BEM Tema. O0BEM TPSIMOYTOJIBHOTO MapajuIeICIIUIIe /1a 1
32 2111 3anmaun 00 yaABOCHUHU Ky0a, 0 KBaapaType Kyda; 0 TpUCEKIIUN 1
yria
33 2111 CrepeoMeTpHUeCKUe 3a]]a9H, CBI3aHHbBIE ¢ 00bEMOM 1
PsIMOYTOJIBHOTO Napajuiesenuie1a
34 26.11 [TpuknagHbIe 3aa9u, CBI3aHHBIE C BBIYUCICHUEM 00bEMa 1
PsIMOYTOJIBHOTO Napajuiesienume ia
35 |28.11 O0BbEM IIPSIMOIA TPU3MBI 1
36 2811 CrepeoMeTpHUECKUE 33]]a9H, CBSI3aHHBIC C BRIYHCICHUEM 1
' 00BEMOB MPSMOI TTPU3MBI
37 103.12 [TpukaHbIe 3329, CBA3aHHBIE C 00bEMOM IPSIMOM MTPU3MBI 1
38 05.12 Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
] uHTerpaa. O6bEM HaKJIOHHOM MPU3MBbI
39 05.12 Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
' uHTerpana. O6bpEéM NUpaMu/Ibl
40 10.12 dopmyna 06béma nmupamuibl. OTHOIIEHUE 00HEMOB MTUPAMHU/L C 1
' 00IIIKUM yTIIOM
41 1212 ®opmyna 06bEéMa nupamMusl. OTHOIIEHHE 00BEMOB MMUPAMHU/L C 1
' 00IIIUM yTIIOM
42 1212 CrepeomMeTrpHuueckue 3ajauu, CBA3aHHbIE C 00bEMaMU 1
HaKJIOHHOM NMPHU3MBbI
43 | 17.12 CrepeoMeTpriecKue 3a/1a4uu, CBsI3aHHbIe ¢ 00béMamu upamuabl | 1
44 1912 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBI3aHHBIE C 1
] 00BEMOM HAaKJIOHHOW IPU3MBI
45 1912 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBI3aHHBIE C 1
' 00BEMOM MTUPAMHUJIBI
46 | 24.12 ITpumeHenne 00bEMOB. Boruncinenue paccTosiHus 0 wiockoct | 1
47 | 26.12 Koumponvnas paboma "O6vém muozcoepannuxa” 1
Paznen 4. Tena Bpanienus.(24 yaca)
48 26.12 [{wmHApUYecKas MOBEPXHOCTh, 00pa3yolue HUIHHIPUIECKON 1
MTOBEPXHOCTH
49 09.01 Humuuap. [psamont kpyroson nunuuap. Ilnomans nosepxHocTu 1
IIMHApA
50 09.01 Konnueckasi moBepXHOCTb, 00pa3yIore KOHMYECKON 1
' noBepxHocTu. Konyc
51 14.01 CedeHune KOHYyCa IIIOCKOCTBIO, MapalIeIbHON MIIOCKOCTH 1
OCHOBaHHS
52 16.01 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX 1

KOHYCOB
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53 |16.01 [Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYyca | 1
54 |21.01 [Tnomaaps 60KOBOM MOBEPXHOCTHU U MOJIHOW MOBEPXHOCTH KoHyca | 1
95 23.01 CrepeomeTrpuueckue 371441 Ha I0Ka3aTeNbCTBO U BBIMHCIICHNE, | 4
MOCTPOCHHEM CEUCHMI IIMIIMHIpa, KOHyca
56 23.01 CrepeomeTpuyuecKkue 3aja4 Ha JI0Ka3aTeIbCTBO U BBIYUCIICHUE, 1
MIOCTPOCHHUEM CEUEHUH IMINHIPA, KOHYyca
57 |28.01 [Tpuknagnple 3a/1a4u, CBSI3aHHBIE C [IUIMHIPOM 1
58 |30.01 [Tpuknagabie 3a1a41, CBSI3aHHBIE C IMJIMHIPOM 1
59 ]30.01 Cdepa u map 1
60 04.02 [Tepeceuenue chepsl u mapa c miaockocteio. Kacanue mapa u 1
' cdepsl NIOCKOCThIO. By 1 n300paxenHue mapa
61 06.02 [Tepeceuenue chepsl u mapa c miaockoctero. Kacanue mapa u 1
' cdepsl TNIOCKOCThIO. By 1 n300paxenue mapa
62 | 06.02 Ypasuenue chepsl. [Inomans cdepsl u e€ yacrei 1
63 | 11.02 Cummetpust chepsl U 1mapa 1
64 CrepeomeTpuyiecKkue 3aa4 Ha JI0Ka3aTEIbCTBO U BIYUCIICHUE,
13.02 CBSI3aHHBIE CO c(hepoil U mapoM, IMIOCTPOCHUEM MX CEUYCHUI 1
IJIOCKOCTBIO
65 CrepeoMeTpHuueckue 3aja4ui Ha J0Ka3aTeIbCTBO U BHIYHCIICHUE,
13.02 CBsI3aHHbIE CO CEpOH U IapOM, IOCTPOEHUEM UX CEUEHUN 1
MJIOCKOCTBIO
66 | 18.02 [TpuknasHbIe 33129, CBA3aHHBIE CO CEPOl U IapoM 1
67 20.02 [ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH, BBIYUCICHUS B 1
' OKPY>KHOCTH, CTaHIaPTHBIEC TIOJO0MS
68 | 20.02 Pasznuynble KOMOMHALIMY TeJl BpallleHUsl | MHOTOTPaHHUKOB 1
69 | 25.02 3anauu 1o Teme "Tena ¥ NOBEPXHOCTH BpallleHHs" 1
70 | 27.02 3anauu no teme "Tena u MOBEpXHOCTH BpalieHus" 1
71 | 27.02 Koumponvnas paboma "Tena u nosepxnocmu epawgerus” 1
Paznen 5. Ilnomaam noBepXHOCTH U 00BEMBI KPYTIIBIX Tedl. (9 yacoB)
72 | 04.03 O06bém nmnuaapa. Teopema 06 00bEME MPSMOTO UIUHAPA 1
73 06.03 Brruucnenue o0bEMOB TeI ¢ TOMOIIBIO OMPEIEIEHHOTO 1
' unterpana. O0bEM KoHyca
74 | 06.03 [Tnomaau 60KOBOH U MOJHON MOBEPXHOCTH KOHYCA 1
75 11.03 CrepeomeTpuiecKue 3a/1a4u, CBI3aHHBIEC C BEIYHCICHHEM 1
' 00HEMOB IMITMHPA, KOHYCA
76 13.03 [Tpuknagueie 3aaaun 1o Teme "OOBEMBI U TIOMIAAN 1
' noBepxHocTel Ten'
77 O0nBEM mrapa u mapoBoro cekropa. Teopema 06 00bEMe miapa.
13.03 [Tnomans chepsl. CTepeoMeTprUeCcKUe 3a/1a4, CBSI3aHHBIE C 1
BBIYHUCIICHHEM 00BEMOB I1apa, MAapOBOTO CETMEHTA U IIAPOBOTO
CEeKTOpa
78 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE C
18.03 00BEMOM I1apa U MI0Iaab0 chepbl. COOTHOIICHUS MEXKIY 1
TJIOMIASIMU TTIOBEPXHOCTEH M 00bEMaMH MOJOOHBIX TeJl
79 [TomoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne o6bEma rnpu
20.03 nonobun. CrepeoMeTpuyecKre 3ajauu, CBI3aHHbIE C 1
BBIUKCIICHHEM 00BEMOB Tell U TIOMIA e MOBEPXHOCTEH
80 | 20.03 Koumponvnasn paboma "llnowaou nosepxnocmu u 00vEémul 1
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‘ Kpyeavix men"

Pazpnen 6. JIsuwxxenust. (5 yacoB)

81

01.04

JBuxenwus mpoctpaHcTBa. OtoOpakenus. JBrkeHus u
paBeHCTBO (puryp. OOmme cBOWCTBA ABMKCHUN

82

03.04

Bupl nBuxkeHuUii: napajuiesbHbIN NEPEHOC, LIEHTPAIbHAS
CUMMETpHUS, 3epKaJIbHASI CAMMETPHSI, IOBOPOT BOKPYT HPSIMOM

83

03.04

[TpeoOpaszoBanus nmoxobust. [Ipsimas u cepa Ditnepa

84

08.04

FCOMeTpI/ILIeCKI/IC 3aaa41 Ha IPUMCHCHUEC IBUXKCHU S

85

10.04

Koumponvnas paboma "Bexmopul 6 npocmparncmee”

A

Paznen 7. IloBropenue, 00001eHne u cucreMaru3anus 3HaHui. (17 yacoB)

86

10.04

O06o0maroriee TOBTOPEHUE TOHSTUN U METOOB Kypca
reomerpun 10—11 kiaccoB, cucteMaru3anus 3SHaHUM:
"[lapajienbHOCTh NPSIMBIX U IJIOCKOCTEN B IPOCTpaHcTBE"

87

15.04

O6o01aroiiee MOBTOPEHUE TMMOHATUM U METOJOB Kypca
reometpuun 10—11 kiacco, cucteMaruzanus 3HaHuii: "BekTopbl
B IIpocTpaHcTie”

88

17.04

Ob6o01aro1iee MNOBTOPEHNUE MOHATUN U METOJIOB Kypca
reometpun 10-11 xnaccoB, cucremarusanus 3HaHui: "BekTopbl
B MpocTpaHcTBe"

89

17.04

O06o01atoiiee MOBTOPEHUE TMOHATUN U METOJ0B Kypca
reomerpun 10—11 kmaccoB, cucremarusanus 3HaHui: "O0beM
MHOrOrpaHHHKa"

90

22.04

Ob6o061aroliee MOBTOPEHNUE MOHATUH U METOJIOB Kypca
reomeTpun 10-11 xnaccoB, cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

24.04

O06o0matoriee MOBTOPEHHE MOHIATUM U METOIOB Kypca
reometrpun 10—11 knaccos, cucremaruzanus 3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TeN"

92

24.04

Ob6o0611aro1iee MOBTOPEHNUE MOHATUN M METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemarusanus 3Hanuil: "[Inomanu
HOBEPXHOCTU M 00BbEMBI KPYTJIbIX Tel"

93

29.04

O6o0matoriee MOBTOPEHHUE TMOHATUN U METO0B Kypca
reometrpun 10—11 knaccos, cucremaruszanus 3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

94

06.05

Hmozosas konmponvras paboma

95

08.05

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alusl 3HaHUH

96

08.05

Uctopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

13.05

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

15.05

Uctopus pa3BUTHS CTEpEOMETPUN KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

15.05

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
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100

20.05

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

101

22.05

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI1

102

22.05

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

Bcero

102 4.




