[Ipunoxenue Ne5

K OCHOBHOM 06pa30oBaTeJIbHOU MporpaMme
cpeZiHero o61ero o6pa3oBaHUsd
MBOY COII . KpacHosipka

yTBepAeHo npuka3om Ne 177 /1
ot 30.08.2024 r

Paboyas nporpamma
o y4eOHOMY IpeAMETY

«['eomeTpud
ba3oBbIU YypOBEHBb»

Juist ooydarwmuxcs 10-11 kiaaccoB



INOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEIABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[I03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM PEajJbHOIO0 M HJICAIBHOI0, XapakTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIICHHUS, HEOOXOAMMBIX [IJis aJanTalydd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a/ad eCTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAJIbHOTO ObITHs, ¢opMma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATIBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHusi mporpaMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a3zoBoM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHHST 00pa3oBaHuUs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniygecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHITHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELICHUs IPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpEeAeIEHHBIM 00pa30M OopraHu3oBaHHas padoTa Hal
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYalllUXCcsl B Kypce CTEpPEOMETPUU MPOBOAMTCS 3a CUYET pEIIEHUs 3aJady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COAEP KaHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenensieTcss He TOJBKO II0 COAEP)KaTEIbHBIM JIMHHMSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAHO TakUM o0Opa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

BocnurarenbHblii moreHumana mnpeamera «l'eomerpusi» peanusyercs
yepes:

Hcnonb3oBaHue BOCHUTATENbHBIX BO3MOXKHOCTEH COAEpKaHUSA Y4yeOHOro
npeaMeTa AJig GOpMUPOBaHUS y 00YUAIOIIUXCS



1) poccuiickoil rpa)XIaHCKON MAEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUSI K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH mepe]l PoauHoil, rop1ocT 3a cBOi Kpaii, CBOIO
Poauny, npomuioe U HacTosiliee MHOIOHAIIMOHATIBLHOTO Hapoja Poccun, yBaxkeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

2) TpaXXTaHCKOW IMO3UIMU KaK aKTHUBHOTO M OTBETCTBEHHOT'O WICHA POCCUHCKOTO
OOIIIECTBA, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U 0OSI3aHHOCTH,
YBAXAIOIIEr0 3aKOH W MPaBOIOPSIOK, 00JaJarolero 4yBCTBOM COOCTBEHHOIO
JIOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIETO TPAAULMOHHBIE HAIMOHAJIBHBIE U
00IIIeYeI0BEYECKUE TYMAHUCTUUECKUE U IEMOKPATUYECKUE IEHHOCTH;

3) TOTOBHOCTH K CiIy*)eHHut0 OTeUecTBY, €ro 3aluTe;

4) MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U
OOIIIECTBEHHO! MPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYP, a TAKXKE Pa3TUIHBIX
(dbopM O0OIIECTBEHHOIO0 CO3HAaHHUS, OCO3HAHME CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

5) OCHOB caMOpa3BUTHS H  CaMOBOCHHTAHUS B  COOTBETCTBHH  C
OOIIEUEIOBEYECKUMU LEHHOCTAMU UM HUACAJaMU  TPakIaHCKOro OOLIeCTBa;
TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOW M OTBETCTBEHHOMU
NEATEIbHOCTH;

6) TOJEpPaHTHOTO CO3HAHMS M MOBEACHUS B MOJUKYIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTM BECTH JAHAJIOr C JPYTMMH JIIOAbMH, JOCTHUIaTb B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIKE UENH U COTPYAHUYATH ISl UX JOCTUKEHUS,
CHOCOOHOCTh ~ MPOTUBOCTOSATh  WACOJOTMU  IKCTPEMHU3MA,  HAMOHAIM3MA,
KCeHO(pOoOUH, NUCKPUMHUHAIMU 10 COLMAIBHBIM, PEJIUTHO3HBIM, PAacCOBbIM,
HallMOHAJIBHBIM IIPU3HAKAM U APYTUM HETaTUBHBIM COLIMAJILHBIM SIBJIICHUSM;

7) HaBBIKOB COTPYJHHYECTBA CO CBEPCTHUKAMHU, NETHMHU MIAJAIIETO BO3pAaCTa,
B3pOCIbIMM B 00pa3oBaTesibHOM,  OOIIECTBEHHO  TMOJIE3HOW,  y4yeOHO-
UCCJIEIOBATENbCKOM, MPOSKTHOM U IPYTUX BUJAX JEATEIbHOCTH;

8) HpPaBCTBEHHOTO CO3HAHUS U TIOBEJICHHS HAa OCHOBE YCBOCHHS
00IIIeYeIOBEYECKUX IIEHHOCTEH;

9) rOTOBHOCTH U CHIOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMUIO,
Ha TPOTSHKEHWM BCEH JKM3HM, CO3HATCIBHOTO OTHOIICHHUS K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHENTHON MpodheCCHOHAIIBHOM M 0OIeCTBEHHON
NEeATEITbHOCTH;

10) scTeTMYecKOro OTHOIIEHHS K MHUpY, BKJIKOYas ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOILICHU;

11) mpuHATHS U peanu3anuu IEHHOCTE! 3JI0POBOTO U OE30IMacHOTO 00pa3a KU3HH,
MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHSATHUSX CIIOPTUBHO-



O3JIOPOBUTENILHON JEATEIIBHOCTBIO, HENPUATHE BPEIHBIX IPUBBIYEK: KypEHMS,
ynoTpeOIeHHsI aTIKOT0JIsl, HAPKOTHUKOB;

12) GepexHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIECHUS K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 370POBBIO, KAK COOCTBEHHOMY, TaK U APYTHX JIIOACH, yMEHUE
OKa3bIBaTh IIEPBYIO MIOMOIILIb;

13) oco3nanHOrOo BBIOOpa Oymymied mpodeccuyt M BO3MOXKHOCTEH pean3ariun
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHONIECHUS K  MNPOQPECCHOHATBHON
JESATCIIBHOCTH KaK BO3MOYKHOCTH YYacTHsI B PEHICHWM JIMYHBIX, OOIICCTBCHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MMPOOJIeM;

14)  SKOJOTMYECKOTO  MBIIUICHUS, [OHMMAaHHUS  BIUSHHUS  COIMAJIbHO-
HPKOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MNPUPOJHOM M COLMAIBHON CpEe.bl;
IPUOOPETEHHUE OIBITA 3KOJIOTO-HAIIPABICHHOU I€ATEIbHOCTH;

15) OTBETCTBEHHOTO OTHOIIEHHSI K CO3JAaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
IIPUHATHS IEHHOCTEN CEMENHOM KU3HH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jBa rojia 00yuenus - 102 yueOHbIX yaca.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPAMBIX; NAPAIUIEIBHOCTh MPSIMOM M IJIOCKOCTU. YTJIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaieenuie/; IOCTPOEHUE CEUEHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIIPHON IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIUKYJSIPHOCTH  JABYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBaHUS MPU3MBbI;, NpsiMasi U HaKJIOHHAs MPHU3Mbl;, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMUJa. OJIEMEHThl Mpu3Mbl M nupamuisl. IIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMU/IBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIJIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[logoOnubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBwiio mnapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NMPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTropamu. lIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3jIMuHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, npu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpILIATh OCO3HAHHBIN BbHIOOD
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHX 33J1a4 MaTEMaTHICCKON HAIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM [JI pelIeHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOH TMPaKTUKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATH IMPOSKTHYH) M HMCCIEAOBATEIbCKYIO JESITEILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSA — OKpYJcanowe2o  mMupa,  NpuMeHeHue  J102U4ecKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS]  TOHATHW; YCTaHABIMBATh CYIICCTBCHHBIA  IMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CcHOCOO pemeHus yd4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOpPEUYHUE, MpodIeMy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH WH(DOPMAIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHblE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBaTh OPraHU3alUMI0 COBMECTHOMU
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJIE€HAMHU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI Pe3ybTaTOB JIEATEJIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHAMU: [TAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yIJa; rpaaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXKIAEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI M TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIararonuX HECKOJIbKO MAaroB PEIICHUs], €CITH YCIIOBUS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KVIACC

OnepupoBaTh TOHATHSIMH: UWIUHAPUYECKAs TOBEPXHOCTh, OOpPa3yOIIHEC
IMUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAHHBIK B cdepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH O0JIaJIaf0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTs reomerpuueckue (aKTbl Ui PEUICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTebCTBO MATEMAaTHYECKUX OTHOLICHWM W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a4ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TMOHATUSA B IMPOLECCE ITOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosamnyecTBo yacoB DJIeKTPOHHbIE
Neo
: HanMeHOBAHHE PA3IEIOB H TEM MPOrPAMMbI Bcero KoHTpoJbHbIE IIpakTHYeckue (undposrie)
n/n paGOTbl paGOTbl 06pa3OBaTeJIbele
pecypcsbl
1 BBenenue B cTepeoMeTpuio 10
5 [IpsiMbie U TJIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh TPSMBIX M IIIOCKOCTEH
3 [lepneHIUKYISIPHOCTD MPSIMBIX U MIOCKOCTEH 12
4 VYrusl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHue: ceueHus, pacCTOSIHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIIACC
Ne KoanuecTBo yacos
HaumeHoBaHue pa3aesoB U TeM MPOrpamMMbl DJiekTpoHHble (11udpoBbIE)
n/n KonTpoJibHbIe IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Tena Bpamenus 12
2 OO06BEMBI TEN 5 1
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHnue, 06001IeHNe, cUCTeMaTH3alusl 3HAHUH 7 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka
n/n yp Bcero KOHTpﬁO‘m’m’Ie Hpaxt 6nqec1cne U3YyYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypeb
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA, MpAMas,
IUIOCKOCTD, IIPpOCTpaHcTBO. IIpaBuia n3o0paxeHus
1 Ha pUC KaX'pH3§g aKCHUS 1$JIOCKOCTeI7I ’ 1 brbmoreka [JOK
puecyHiax: P ’ https://m.edsoo.ru/7f417af8
MapajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
2 [TonsTus: nepecekarommecs MIOCKOCTH, 1 bubnuorexa [JOK
MEPECEKAIOIINECS MPSAMAsi U MIIOCKOCTh https://m.edsoo.ru/7f417af8
3 [TonsTHA: nepecekaromuecs mIOCKOCTH, 1 bubnnoreka [JOK
MEPECEKAOIINECS NPsAMAs U INIOCKOCTh https://m.edsoo.ru/7f417af8
3HAKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHe
4 MHOTOTPAaHHUKOB Ha EIC Kax, Ha I OGII)QII/IOHHI)IX 1 Eubmorexa IIOK
P PHCYHKAX, p https://m.edsoo.ru/7f417af8
yepTekax
5 HauanpHbie cBenenus o Kyoe U mUpaMuie, ux 1 bubnunorexa [JOK
pa3BEépTKU U Mojenn. CedeHns MHOTOIPaHHUKOB https://m.edsoo.ru/7f417af8
6 HauanbHble cBefeHus o KyOe U nupaMuie, ux 1 bubnnorexka [JOK
pa3BEpTku U Mojenu. CeueHrss MHOTOTPaHHUKOB https://m.edsoo.ru/7f417af8
[TonsiTHe 06 aKCMOMATHYECKOM TTOCTPOCHHUH
7 CTEPEOMETPUU: AKCUOMBI CTE COMeTpI/II/I u 1 bubmorexa LIOK
P pHi: p p https://m.edsoo.ru/7f417af8
CJIEJICTBHS M3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM TTOCTPOCHHUH
8 CTEPEOMETPUU: AKCUOMBI CTE COMeTpI/II/I u 1 bubmorexa LIOK
P pHi: p p https://m.edsoo.ru/7f417af8
CJIEJICTBHS M3 HUX
[TonsiTre 06 aKCMOMATHYECKOM TTOCTPOCHHUH
9 CTEPEOMETPUU: AKCHOMBI CTE COMeTpI/II/I u 1 bubmorexa LIOK
P pHi: p p https://m.edsoo.ru/7f417af8
CIIEJICTBUS U3 HUX
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[TonsaTHe 06 aKCHOMAaTHYECKOM MTOCTPOSCHHH

bu6mmoreka [IOK

10 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/7f417af8
CJICACTBUA N3 HUX
B :
(| o peeoroRe e s oo Bumorera 0K
p IH - 11ap https://m.edsoo.ru/7f417af8
CKPEIIUBAIOIIUECS MPSIMbIC
[TapannensHOC OCKOCTEM
12 npcI:CTIiIaIJ{Ié);e'Trfagzir;i:r;eﬂnpﬂM;ei ’ buGmnorexa LIOK
) N https://m.edsoo.ru/7f417af8
MIPOCTPAHCTBE; MAPAUICIIBHOCTD TPEX MPSMBIX
n .
13 npoerparcrac: apaneassocts npavioii 1 u6morera LIOK
pocip - ap P https://m.edsoo.ru/7f417af8
TIJIOCKOCTH
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
15 Yroa Mexay IpsMbIMU B IPOCTPAHCTBE Eubmorexa IIOK
https://m.edsoo.ru/7f417af8
16 VYron Mexay npsMbIMU B TPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
17 [TapauienbHOCTB TUIOCKOCTEN: MapajlIeIbHbIE bubnnorexka [JOK
TTOCKOCTH https://m.edsoo.ru/7f417af8
18 CBoiicTBa napajieNbHbIX INIOCKOCTEN bubmorexa [IOK
https://m.edsoo.ru/7f417af8
[Tpocreiime npocTpaHCTBEHHBIE PUTYPHI HA bubnnoreka [JOK
19 :
TIJIOCKOCTH: TETPAdIP, KyO, mapajiesienurne/ https://m.edsoo.ru/7f417af8
. bu6mmoreka [IOK
20 Hoctpoenne ceucnui https://m.edsoo.ru/7f417af8
. bubmuorexa [JOK
21 Hoctpoenne ceucnui https://m.edsoo.ru/7f417af8
22 maoekoeni s npoctpancrse. Mapammenmiocts BuGmiorera LIOK
pocTp o P https://m.edsoo.ru/7f417af8
MPSIMBIX U MJIOCKOCTEHN
23 [lepnieHIUKYISIPHOCTD MPSMOM U MIOCKOCTH: bubnnorexa [JOK
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NIEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/7f417af8

[Ipsmbie napajuiebHbIE U NEPIEHAUKYIISIPHBIE K

bu6mmoreka [IOK

24 IIJIOCKOCTH https://m.edsoo.ru/7f417af8
o5 [IpsimMble napasienbHbIe U IEPIEHIUKYISIPHBIE K bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f417af8
26 [Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f417af8
97 [Ipu3Hak NeprneHuKyIIpHOCTU MPSMON U bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f417af8
28 Teopema o npsiMoli EPIICHIUKYIISPHOH MIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/7f417af8
29 Teopema o psiIMOi IEPIIEHINKYISIPHON TIIOCKOCTH bubmnorexa LIOK
https://m.edsoo.ru/7f417af8
30 Teopema o psiIMOi IEPIIEHANKYISPHON TIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/7f417af8
3L rouse 10 maocsocH, paceromne or mpmia 1 Bu6miorera LIOK
$ P p A https://m.edsoo.ru/7f417af8
MIJIOCKOCTH
32 ousu 1o maocKocTH, pacerome or npmia Bu6miorera LIOK
$ P p A https://m.edsoo.ru/7f417af8
MIJIOCKOCTH
33 rousu 1o maocKocTH, paceromne or mpmia 0 Bu6miorera LIOK
$ P p A https://m.edsoo.ru/7f417af8
MIJIOCKOCTH
3 rouma 1o maocKocH, pacerome or npmia Bumiorera LIOK
$ P p 8 https://m.edsoo.ru/7f417af8
MIJIOCKOCTH
35 VYTIIBI B TPOCTPAHCTBE: YTOJ MEXAY MPSMON 1 bubnmnoreka [JOK
IIJIOCKOCTBIO https://m.edsoo.ru/7f417af8
36 JIByrpaHHBIN YIroJl, JMHEHHBIM YrOojl ABYTPaHHOTO bubnnorexa [JOK
yria https.//m.edsoo.ru/7f417af8
37 JIByrpaHHBIN yroJi, TMHEHHBIN YroJl IByTPaHHOTO bubmuorexa [JOK
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yria

https://m.edsoo.ru/7f417af8

[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK

bu6mmoreka [IOK

38 MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/7f417af8
[lepneHuKyISPHOCTD MJIOCKOCTEMN: TPU3HAK bubnmoreka [JOK
39 N :
MEPIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/7f417af8
IlepneHUKyYISIPHOCTD IIJIOCKOCTEM: IPU3HAK bubnuoreka [IOK
40 N :
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/7f417af8
41 Teopema o Tpéx mepreHauKyasIpax bubmorexa LIOK
p P PHCHAIKYILP https.//m.edsoo.ru/7f417af8
42 Teopema o Tpéx mepreHauKyasIpax bubmorexa HOK
p P PHCHAMIY AP https://m.edsoo.ru/7f417af8
43 Teopema o TpEX mepreHANKYIApax bubmorera [JOK
P P PHCHAMKYTAD https.//m.edsoo.ru/7f417af8
KonTponbHas padota no tema
44 "H: TﬁeIJ{IﬂBEKﬂJfﬂ H(TCTE HT }Il\lf/lblrlx U IUI0CKOCTENR" U Bubmzorexa LIOK
" P YIUIp p " https://m.edsoo.ru/7f417af8
VYTbl MeXAy MPSMBIMHU U TUIOCKOCTSIMHU
Ilo € MHOrorpa a, OCHOBHBIE dJIEME
45 MHgli[;)rlI:I aﬁgnliarib?; mjn,le I/IHHI;I:II:IIH chjmzle o bubmorexa HOK
p ’ YK y https://m.edsoo.ru/7f417af8
MHOTOTPaHHUKHU; pa3BEPTKAa MHOTOTPaHHUKA
[Ipusma: n-yronpHa 3Ma; rpa OCHOBa
46 1} pI/I;I3l\I/\I/IBI' 1| }:ITM;I:I) I:I Is-llal:gp(l)thd{aﬂrlli) EI;IMPLI' 611(1?)31;1/:1;[1/1 bubmorexa HOK
p » 1P p ’ https://m.edsoo.ru/7f417af8
TMTOJTHAsI TOBEPXHOCTH TTPU3MBbI
[Tapannenenunen, npsIMOYTOJIbHBII bubnuoreka [IOK
47 . :
NapaJuleJIeIUIe]] U €r0 CBOMCTBA https://m.edsoo.ru/7f417af8
[Mupamuna: N-yronbHas nupamuaa, TpaHu v
48 OCHOBaHUE MHUpaMUbl; OOKOBas U MOJTHAS bubnnorexa [JOK
[IOBEPXHOCTD NMUPAMU/IbI; IPABUIIbHAS U YCEUEHHAs https://m.edsoo.ru/7f417af8
nupamMuIa
[IpaBuIIbHBIE MHOTOTPaHHUKH: TTOHSITHE
49 MPaBIWJILHOI'O MHOTOTPAHHUKA; TPaBUJIbHAS [TPU3Ma bub6nuorexa [IOK

Y NpaBUJIbHAs IUPAMU/A; IPaBUIIbHAS TPEYTrOJIbHAs
MUpaMuIa ¥ TPABUIIBHBINA TETPadap; Kyo

https://m.edsoo.ru/7f417af8
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HpeHCTaBHeHI/Ie O IMIpaBUJIbHBIX MHOI'OI'paHHUKAX:

bu6mmoreka [IOK

50 OKTa’3]Ip, AOJICKA3P U UKOCABIP. https://m.edsoo.ru/7f417af8
CumMeTpHs B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEJIBHO TOYKH, MPSAMOM, MIIOCKOCTH. bubnnoreka [HOK
DJIeMEHTbl CAMMETPUH B ITUpaMHIaxX, https://m.edsoo.ru/7f417af8
napajuieJenumneax, NpaBUIIbHBIX MHOTOTPAaHHUKAX
59 Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, bubnnoreka [HOK
JIMaroHasu, yribl https://m.edsoo.ru/7f417af8
[Tnomaas 60KOBOM MOBEPXHOCTH M MTOTHOM
53 ITIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIA/1b bubnuoreka [IOK
OCHOBaHHH, TeopeMa 0 OOKOBOI IMTOBEPXHOCTH https://m.edsoo.ru/7f417af8
IIPSIMOM IPU3MBI
[Tnomans 60KOBOM MOBEPXHOC OBEPXHOC
54 H;IaBHI;HHBEOﬁ I;H]iaap;ﬁnzl pTXeI:)peTvII/IaP;) I;m]inflzgﬂ o bubmorexa [IOK
. SN https://m.edsoo.ru/7f417af8
OOKOBOI TTOBEPXHOCTH YCEUEHHOU MAPaAMUIBI
55 KonTponbnas padbora no teme "MHororpaHHuku" bubmorexa LIOK
https://m.edsoo.ru/7f417af8
" bubmuorexa [JOK
56 TomsTue 06 0bneme https://m.edsoo.ru/7f417af8
N bu6mmorexa [IOK
57 O6HEM mupamun! https://m.edsoo.ru/7f417af8
i bubmuorexa [JOK
58 OOBEM mupamu! https://m.edsoo.ru/7f417af8
N bu6mmoreka [IOK
59 O6HEM mupamus! https://m.edsoo.ru/7f417af8
.. bu6mmorexa [IOK
60 OOHEM mupamu! https://m.edsoo.ru/7f417af8
.. bubnmoreka [JOK
61 OOLEM MpH3MEL https://m.edsoo.ru/7f417af8
.. bu6mmorexa [IOK
62 O6HEm mpusMbI https://m.edsoo.ru/7f417af8
63 O06BEM PU3MBI Eubmiorexa LIOK

https://m.edsoo.ru/7f417af8
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64 Konrtponsnas padora no reme "O0bEMBI 1 bubnuoreka [IOK
MHOTOT'PaHHUKOB" https://m.edsoo.ru/7f417af8

65 [ToBTOpeHue, 06001IeHNE cUcTeMaTH3allks 3HAHUH. 1 bubnmoreka [JOK
ITocTpoeHue ceyeHuli B MHOIOTPaHHUKE https://m.edsoo.ru/7f417af8
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTHU3aIHS 3HAHUA.
Brluucnenue pacctossHuN: MEXIY IBYMs TOUKAMH, bubnmoreka [JOK

66 . 1 :
OT TOYKH J0 NPSIMOM, OT TOYKH A0 IUIOCKOCTH, https://m.edsoo.ru/7f417af8
MEX1Y CKPEIIUBAIOLIIUMUCS TPIMBIMU

bubmuorexa [JOK

67 HroroBas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/7f417af8
[ToBTOpenue, 0000IIeHNE CUCTEMAaTU3AIUS 3HAHUH.
Beruncrnenue yrioB: MEXAY CKpELIMBAIOIIUMUCS bubnnorexa [HOK

68 . 1 :
MIPSAMBIMH, MEXIY IPSIMOU U INIOCKOCTBIO, https://m.edsoo.ru/7f417af8
JBYTPAHHBIX YTJIOB, YTJIOB MEXKAY TIOCKOCTSIMU
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11 KIIACC

N KoJunvecTBO 4yacoB DJIeKTPOHHbIE
°
Tema ypoka Hara uudposbie
n/n KonTposabubie IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl

1 Cdepa u map: ueHTp, paanyc, IuaMeTp; IIoaib 1 bubmmoreka [JOK
MTOBEPXHOCTHU chepbl https://m.edsoo.ru/7f417af8

5 B3aunMHoe pacnonoxkenue cepsl U TIIOCKOCTH; 1 bubmmoreka [JOK
KacaTelbHasl IIIOCKOCTh K cdepe; miomanb chepsl https://m.edsoo.ru/7f417af8

3 N3o6paxenue chepsl, mrapa Ha MIOCKOCTH. 1 bubnnorexa [JOK
Ceuenus mapa https://m.edsoo.ru/7f417af8

WIMHAPUYECKast MOBEPXHOCTh, 00Opa3yrolue

4 HI/IJ'II/IH pnqecxoﬁ HOBerHOCTI/I ocE ™ 1 bubmorexa LOK
H AP . p ’ https://m.edsoo.ru/7f417af8
MJIMHIPHUYECKON TTOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTD,

5 o0pa3ymolas 1 0Ch; MIO0MaAb OOKOBOM U OTHOM 1 brbmmorexa LTOK

pasyiom > Tottan https://m.edsoo.ru/7f417af8
MOBEPXHOCTHU
N300pakeHre MUIMHAPA Ha TUIOCKOCTH.

6 PazsépTka nununapa. CedeHus MUIMHIPA 1 bubmuoreka [IOK
(TUTOCKOCTHIO, MapaIICIbHON WITH https://m.edsoo.ru/7f417af8
MEPIECHIUKYISIPHON OCH IIUIUH/IPA)

Konunueckas moBepxHOCThL, 00pa3yroIue
7 KOHUYECKOU HOBerHOCTI/I ocf " }:;) IMHA 1 bubmmorexa [JOK
. P ’ P https://m.edso00.ru/7f417af8
KOHUYECKOU TTOBEPXHOCTH
8 Konyc: ocHOBaHue U BepuInHa, 00pa3yromas u 1 bubmuoteka [IOK

0Ch; TUTOIIAh OOKOBOW M TTOJIHOW TTOBEPXHOCTH

https://m.edsoo.ru/7f417af8
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VY ceu€Huslil KOHYC: 00pa3yoIINe U BHICOTA;

bubnunorexa LIOK

9
OCHOBaHHS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/7f417af8
N300paxeHune KoHyca Ha TI0CKOCTH. Pa3BépTka
10 konyca. CeueHusi KoHyca (IIOCKOCTHIO, bubnuorexa [JOK
MapajieIbHON OCHOBAHUIO, U INIOCKOCTHIO, https://m.edsoo.ru/7f417af8
IIPOXOJAIIEH Yepe3 BEPIINHY)
11 KomOuHamums Te1 BpalieHUs: 1 MHOTOIPaHHUKOB bubmorexa LOK
1 patt P https://m.edsoo.ru/7f417af8
MHOTrorpaHHHK, OTIMCAHHBIN OKOJIO chephl;
12 cdepa, BiucaHHAsE B MHOTOT'PAaHHHUK HUJTH B TEJIO bubmmorexa LIOK
P, P https://m.eds00.ru/7f417af8
BpaIICHUS
13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA bubmuoreka [IOK
00BEMOB TN https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
14 ¢
O6wem uHHApa, KoHyca https://m.edsoo.ru/7f417af8
i bubnuoreka [{OK
1
> OObEM wapa u mowmazE chepe! https://m.edsoo.ru/7f417af8
[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS
16 MEXy IUIOIIAIIMH ITOBEPXHOCTEH, 00bEMaMu bubmorexa HOK
AY IDI0Ma P ’ https://m.edsoo.ru/7f417af8
MOTO0HBIX T
17 KonrtponsHast pabora o Temam "Tena Bparienus"” bubmmnoreka HOK
u "O0bembl Ten" https://m.edsoo.ru/7f417af8
18 BekTop Ha IMJI0OCKOCTH M B IPOCTPAHCTBE bubmorexa [TOK
p pocTp https://m.edsoo.ru/7f417af8
19 Clio)xeHne ¥ BBIYMTaHUE BEKTOPOB bubmorexa [TOK
P https://m.edsoo.ru/7f417af8
20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 bubmmorexa LIOK

https://m.edsoo.ru/7f417af8
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21 Paznoxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM bubmmoreka [JOK
BekTopaM. [IpaBuiio napannenenunena https://m.edsoo.ru/7f417af8
99 Pemenue 3amay, cB3aHHBIX C IPUMEHEHUEM bubnmnoreka HOK
IIpaBUJI ICUCTBUM C BEKTOPaMHU https://m.edsoo.ru/7f417af8
[IpsimoyronbHas cucteMa KOOpAUHAT B
23 1} pOCT ZLII:ICTBe Koopaunatst BP;KTO a bubmorexa LOK
pocTp N ' P pa. https://m.edsoo.ru/7f417af8
[Ipocreiimue 3a1aun B KOOpAUHATaX
VYron mexay Bektopamu. CkansipHOe bubmmoreka [JOK
24
MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/7f417af8
o5 Brrunciienue yrioB Mexay MpsSMbIMA U bubnnorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/7f417af8
26 KoopauHaTHO-BEKTOPHBINM METOJ IIPU PELLICHUN bubmmorexa LIOK
reOMETPUYECKHUX 3aJ1a4y https://m.edsoo.ru/7f417af8
97 Kontponbnas padota o Teme "BekTopsl u bubmuoreka [IOK
KOOPJMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/7f417af8
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
28 3HaHUN. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI bubmmorexa LIOK
' YPEL > TeOP https://m.edsoo.ru/7f417af8
Kypca IIaHAMETPUHU
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlus
29 3HaHUN. OCHOBHBIE QUTYPBI, PaKThl, TEOPEMBI bubmmorexa LIOK
' YPEL > TEOP https://m.edsoo.ru/7f417af8
Kypca IIaHUMETPUHU
[ToBTOpeHme, 06001IeHNE U CUCTEMaTH3aIlUs
30 3HAHUU. 3a]]a41 TIAHUMETPUU M METOJIBI X Bubmmorexa [IOK
i P A https://m.edso00.ru/7f417af8
peuieHus
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHS
31 3HAHUU. 3a]]a91 TIAHUMETPUHU ¥ METOJIbI X Bubmmorexa [IOK
i P A https://m.edsoo.ru/7f417af8
peuieHus
32 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS but6mmoreka [IOK
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3HaHuil. OCHOBHBIE (QUTYPHI, (AKThI, TEOPEMBI
Kypca CTepeoMeTprun

https://m.edsoo.ru/7f417af8

bubnunorexa LIOK
33 154 0 1
TOTOBAT ROHTPOIIbHa pabota https://m.edsoo.ru/7f417af8
34 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 1 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/7f417af8
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10 - 11: Y4e6. a5 o611e06pa3oBaTeibHbIX yupexaeHun/ JI.C.
AtanacsiH, B. ®. bytysos, C.b. KamomueB u jap. - 13-e usa. - M.:
[IpocBemenue, 20

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

KoHTpoJsibHO - u3MepuTebHble MaTepUasbl. 'eomeTpus. 10 kaacc/ Cocr.
A.H. PypykuH. - 2 - e u3za,, nepepab. - M.: BAKO, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/7/http://school-collection.edu.ru
https://m.edso0.ru/7f41a302
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