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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, TMPEABIBISICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYCHHS T€OMETPHUH B HANpPaBICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
aOCTpaKIIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpaKEHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 33a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM M3 MPOPECCHOHAIBHO BaXKHBIX KauyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHust mporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOT'O MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOIO oOmiero oopazoBanus. Takum oOpazom, oOydaroniuecss Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTb U3YyYUTh I€OMETpPHUIO Ooliee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBIsSrOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEWIIINX MAaTEMaTUYECKUX MOJEISAX, TO3BOJISIIOIIUX OMHUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKUX 3ajad M 3a1ad ¢
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOyyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHE pacClo3HaBaTh TMPOSBICHUS T'€OMETPHUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUM U CO37aBaTh T€OMETPUUECKHUE MOJIETH, IPUMEHIThH OCBOCHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Haualie €ro u3Yy4YeHHs 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET pelleHus 3a7ad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATENIbHBIM JIMHUSM, HO U 10 T0JaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJIAJICHUE TE€OMETPUUECKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleJbHble M CKpeluMBarolmuecs npsMsele. llapamiensHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEH napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE IAPAUICIIBHBIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYCCKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0IA b CEPHI.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajyieIbHO U NEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CkalaspHOE MNPOM3BEIECHHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX HEHHOCTEHN POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMUPOBAaHHOCTHIO YMEHHS TIPUMEHSATh MaTeMAaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccud U peaau30oBbIBATH COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWWA JJIs PEIICHHUS 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKd M  OOIIECTBEHHOW TNIPAKTUKH, TOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOSKTHYIO M HCCIICOBATCIBCKYIO JICSITCIIBHOCTh
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayutl, yMeHuu pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBIIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KIaccu(UKaIMi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIE, €AMHUYHbIC, YacCTHbIE MU OOIIUE;
YCIIOBHBIE;

e BBISIBISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
NpoTUBOpeursi B (paKkTaX, JAHHBIX, HAOJIOJCHUSIX U YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUMaHTOB pelIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (QOpMUpOBAaTh  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIIEHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UMPOBATH BO3MOXKHOE pa3BUTHE IpOIECcCa, a TaKXKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHukamug@nvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, aBaThb MOSICHEHHs IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTABJISITh CBOU CYXIEHHUS C CYXKICHHSIMH JPYTHX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacTpeessiTh BUABI paboT, TOTOBapUBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUAPOBATh CBOW JEHUCTBUS C JPYTUMHU UICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU II03HABATCIBHOM peduieKCHH KaK OCO3HaHUS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [ICSATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSIMU: TIAPATUICTIBHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BBHIOMpass ~ OCHOBaHUSA  JIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/I CJICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajqropuTMaM, NPUMEHSSI HW3BECTHBIE AaHAJUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAX0XKACHHWE TEOMETPHUUECKHUX BEJIUYMH MO 00pa3iiaM WUiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TUIOMIANA MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANoNaralolMX HECKOJIBKO IaroB PEUICHUs, €CIIM YCIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LWJIMUHIP;,  KOHHYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH M C NPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MpeJCTABICHHYIO0 HAa 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO Mapasuieienuneaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAXO0XJICHHE T€OMETPUUYECKUX BETUYHMH MO0 00pasiaM Wik alropuTMam, IpUMEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE TpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd CHOpMyTUPOBAHHON TPOOIEMBI, MOJICIUPOBATH PEATbHBIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonosHuTeIbHASA
n/n TeM MPOrpaMmbl Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTe/ibHbIE uHdopMmanus
padoThI padoTsbI
pecypcesbl
bu6mmoreka [JOK
1 Beezerie & cTepeomeTpiio 10 https://m.edso00.ru/1c209e37
[IpsiMbI€ M TIIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH MPSAMBIX U https://m.edso00.ru/1c209e37
IUTOCKOCTEMN
3 [TepieHAMKYAAPHOCTD MPSIMBIX 12 bubnuoreka [JOK
U IJIOCKOCTEN https://m.edso00.ru/1c209e37
4 VYrael MKy NPAMBIMU U 10 1 bubnuoreka [JOK
IIJIOCKOCTSIMHU https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
> Muzororpariiit 1 L https://m.edso00.ru/1c209e37
N bu6moreka [IOK
0 OObEMEI MHOTOrpaHHHKOB o L https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: ceueHwUS, 4 1 bubmuoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[NPOI'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

11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonosiHuTeIbHASA
Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE uHpopManus
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 T 12
C/14 BpATHeHiA https://m.edso00.ru/1c209e37
. bubnuotexa [JOK
2 06 5) 1
PEMBLTE https://m.edso00.ru/1c209e37
3 BexTopsl 1 koOpIMHATEI B 10 1 bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edso00.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6mmoreka [IOK
cUCcTeMAaTu3alys 3HaHUuH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonoHUTEIbHASA
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE uHpopmanusi
padoThI padoTsbI
pecypcesbl
OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUH: TOUKA, TIPSIMas,
IJIOCKOCTB, TIPOCTPAHCTRO.
[IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PUCYHKaX: U300paKeHUS https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka
[TonsTusa: nepecekaronmecs
IUIOCKOCTH, TIEPECEKAFOIIINECS 1 bubmorexa TIOK
> 11°P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsiTHs: nepecekaroniuecs
IJIOCKOCTH, TMePECeKaOIecs 1 Bu6mmorera [IOK
> HEP https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HAKOMCTBO C
MHOTOTpaHHUKaMH,
bubnuorexa [JOK
n300pakeHUEe MHOTOTPAaHHUKOB 1
https://m.edso0.ru/a63959ed
Ha PUCYHKaXx, Ha
MPOEKIIMOHHBIX YePTEKaX
HavaneHbie cBenieHus o Kyoe u
R bubmuoreka [JOK
MMpaMuie, uX pa3BEPTKHU U 1

mozaenu. CeueHus

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

MHOT'OI'paHHUKOB

HavanbsHbie cBeieHus o Kyoe u
NUPAMUIE, UX Pa3BEPTKU U

bubmnoreka LIOK

6 Mojenu. CedeHust https://m.edso0.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MOCTPOEHUH CTEPEOMETPHHU: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5cafe
CJICJICTBUS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

8 MOCTPOEHUH CTEPEOMETPHH: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edso00.ru/239c8ch4
CIICJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

9 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [JOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
Bsaumnoe pacnonoxeHue
MPSIMBIX B IIPOCTPAHCTBE:!

11 nzpeceKa}oull)Hecz, Eubmorexa ITOK

https://m.edso00.ru/1a2520f6

napasuieNbHbIe U
CKpEIMBAIOIINECS MPSIMbIe
[TapaniensHOCTh MPSMBIX U

12 nn(I))CKOCTeﬁ B HpOCl”D[paHCTBeI bubmmorexa LOK

napaJlsiCJIbHBIC IIPSIMBIC B

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; NaPAILICIbHOCTD
TPEX MPSAMBIX

[TapamienpHOCTD NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubnuoreka IIOK

13 [TapamrenpHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 VYriael ¢ cOHanpaBJIeHHBIMHU bubnuotexa [JOK
CTOPOHAMH https://m.eds00.ru/9f4071b9

15 Yron mexay npsMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/fe733862
VYros Mexay npsMbIMU B bubnuoreka [JOK

16
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0

17 [TapamienpHOCTB MIIIOCKOCTEM: bubnuoreka [JOK
MapajieabHbIE MIIOCKOCTH https://m.edsoo.ru/2e18f255

18 CBolicTBa napauiesIbHbIX bubnuoreka [JOK
IJIOCKOCTER https://m.edso0.ru/e504d656
[Ipocreitmme
MPOCTPAHCTBEHHBIC (PUTYpHI HA bubmuoreka [JOK

19
IJIOCKOCTH: TETPAdIp, KyO, https://m.edso0.ru/4a28dc02
napasuiesienumnesa

. bubmuoreka [{OK
20 Hoctpoettne ceueit https://m.edsoo.ru/1d434d0f
. bubmuoreka [{OK

21 Hoctpoettne ceueit https://m.edsoo.ru/ec26fe5d
KonTponeHas paboTa o teme

99 "[Ipsimble U TUIOCKOCTH B bubnuoreka LIOK

IIPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U

https://m.edsoo.ru/9a0a9e56



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

IoCcKocTeER"

[lepneHIUKYIAPHOCTD NPSMOU
U IUIOCKOCTH:

bubnauoreka IIOK

23
MEPIEHUKYIJIIPHBIE IIPSIMBIE B https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
[Ipsimble napasuienbHbIE U
24 nep TICH/TAK pnsi HBIC K bubmmorera LOK
PTICHIHRYIAP https://m.edsoo.ru/0ac11c95
TIJIOCKOCTH
[Ipsimbie mapanienbHbIe U
25 nep TICH/TAK pnsf HBIC K Bubnmorexa [IOK
PTICHIHEY AP https://m.edso0.ru/ba545966
TIJIOCKOCTH
26 [Ipu3Hak nepneHauKyIspHOCTH bubnuoreka [JOK
MPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [JOK
MPSAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsimoit bubnuoreka [JOK
MEePNEeHANKYIISIPHOH MIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimMoit bubmuoreka [JOK
MEePIEHANKYIISIPHOH MJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsimMoit bubnuoreka [IOK
MEePIEHIUKYISIPHON IJIOCKOCTH https://m.eds00.ru/7d18834b
[lepnieHIUKyYNIAp U HAKIOHHBIE:
31 paccTosiHUEe OT TOYKH JI0 bubnuoreka [JOK
IJIOCKOCTH, PACCTOSIHUE OT https://m.edso00.ru/33c477d3
MPsIMOM JI0 MJIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
PHCHIP bubmuoreka [{OK
32 paccTosiHue OT TOYKHU J0

TIIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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IPSIMOM 10 IIJIOCKOCTH

[lepnieHIuKyIIsIp U HAKJIOHHBIE:

PacCTOAHUEC OT TOUKH OO0

bubnauoreka IIOK

33 IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5h7b8e3
NPAMOM A0 ITIOCKOCTH
[lepnieHIuKyNIp U HAKIIOHHBIE:

34 paccTosiHue OT TOYKH 0 bubnuotexa [JOK
IIJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/dbee22bc
MPSIMOM 10 MIJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YTOJ bubnuotexa [JOK

35 .
MEXKy MPSIMOM U IIIIOCKOCTBEO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, JTUHEHHBIN bubnuoreka [JOK
YTOJI ABYTPaHHOTO yIJIa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN bubnuoreka [JOK
YIoJI IByrPaHHOTO YIJia https://m.edsoo.ru/c7c777ed
[TepieHAMKYISAPHOCTH

38 TUTOCKOCTEM: MTPU3HAK bubnuoreka [JOK
MEePIEHANKYISIPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[lepnieHIUKYIAPHOCTD

39 IJIOCKOCTEH: IPU3HAK bubnuoreka [JOK
MEePIEHIUKYIISIPHOCTU JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEM
[lepnieHIUKYIAPHOCTD

40 IJIOCKOCTEN: PU3HAK bubnuoreka LIOK
MEPIEHIUKYIIAPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN

41 Teopema o Tpéx bubnuorexa [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

NEePIEHIUKYIIApax

https://m.edsoo.ru/e4972cdc

Teopema o Tpéx

bubmunoreka LIOK

42 MEPIEHIUKYIIPax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuoreka [IOK
MEPIEHIUKYIIAPax https://m.eds00.ru/9f246736
KonTtponsHas pabota no temam

44 "[lepneHIUKYISIPHOCTD IPSAMBIX bubnuoreka [JOK
u wiockocTe" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUJIOCKOCTSIMH"

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTbI BuGmiorexa LOK

45 MHOTOTPATIHHIA, BHITYIJIBIC 1 https://m.edso00.ru/2d24e873
HEBBIMTYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronapHas mpusma;

TPaHU U OCHOBAHUS MPU3MBI; BuGmiorexa [IOK

40 FIPAMA Y HAICIOHHA HPHIMBL, https://m.edsoo.ru/b4ad63ad
O0KOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI
[Tapannenenunen,

47 MPSAMOYTOJIbHBIN bubmuoreka [IOK
napasiesienuIea U ero https://m.edsoo.ru/8a7be683
CBOMCTBA
[Mupamupa: N-yronapHas
NHUpaMUJIa, TPAaHU U OCHOBaHUE

48 MUpaMuIbl; 00KOBask M MOTHAS bu6mmoreka [IOK

MOBCPXHOCTH IMUPAMUIBI;
IpaBHJIbHAA U yceqéHHa;I
nupaMuga

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE MPABUILHOTO
MHOTOT'PaHHUKA; TPaBHIIbHAS
pHU3Ma U MpaBUIIbHAS
MUpaMUa; IpaBUIbHAS
TpeyroJibHas MUPaMUIA U
MIpaBUJIbHBIN TETpa’Ip; KyO

bubmnoreka LIOK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o NpaBUILHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpHUSL OTHOCUTEIIBHO
TOYKH, IPSIMOMU, IMJIOCKOCTH.
ONEeMEHTBI CUMMETPUH B
NUpaMHIax,
napajuieJIenunenax,
ITPaBUJIBHBIX MHOTOTPaHHUKAX

bu6moreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JaroHaJH, yrJibl

bu6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

ITmomans 00KOBOI
IIOBEPXHOCTHU U NOJHOU
IIOBEPXHOCTH IIPSIMON ITPU3MBI,
IJI0LIalb OCHOBAHUM, TEOPEMA
0 OOKOBOI OBEPXHOCTHU
MIPSAAMOM IIPU3MBI

bubnuorexa [JOK
https://m.edsoo.ru/37d84157

54

ITmomans 00KOBOI
MOBEPXHOCTU U TIOBEPXHOCTHU
MPaBUJIHHON TUPAMUJIBL,

bu6mmoreka [JOK
https://m.edsoo.ru/5603e30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
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TeopeMa O IJIoaan OOKOBOH
IIOBEPXHOCTH YCEUEHHOU
UPaAMHU/TBI

KonTtposnsHas paboTa o teme

bubnuoreka IIOK

95
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6mmoreka [{OK
I1
5 onsThe 05 06nEMe https://m.edso0.ru/7ad0020b
. bubnuotexa [JOK
S OObEM Hpamu el https://m.eds00.ru/235171b3
N bubnuotexa [JOK
58 OObEM nupavH AL https://m.edsoo.ru/f47dfefd
N bubnuotexa [JOK
59 OObEM nupavH AL https://m.eds00.ru/79¢10312
N bu6moreka [IOK
60 OObEM npavH AL https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEM npHMEI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 OObEM npHMEI https://m.edso00.ru/1e053890
N bu6moreka [IOK
63 06
PEM [IPHIMBL https://m.edso00.ru/482d3f51
64 KonTtponbHas padoTa o teme bubnuoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEHME, 0000IIEHNE
65 CHUCTEeMaTHU3aIysl 3HaHWH. bubmuoreka [{OK
ITocTpoenue ceueHui B https://m.edso0.ru/098bedad
MHOTOTpaHHUKE
66 [ToBTOpEHue, 0600mEeHNe bubmmorexa [JOK

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
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cucTeMaTu3alus 3HaHUH.
Beruucnenue paccTosHuii:
MEXAY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSIMOM, OT TOUKH JI0
IJIOCKOCTH, MEXKIY
CKPEILMBAIOILUMHUCS IPSIMBIMU

67

Hrorosas koHTposbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Brranciienue yrioB: MexXIy
CKPEILMBAIOIUMHUCS MIPSIMBIMH,
MEXKy MPSAMOU U MIIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YIJIOB
ME¥XKy IITIOCKOCTSMHU

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8hb

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne nugposbie JlonosHUTEIbHAS
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE uHpopmanusi
padoThI padoTsbI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 MAMETp: IO 1 bubnuotexa [JOK
’ https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTHU chepsl
B3anmHoe pacrnosnoxeHue
9 chepsl 1 MIOCKOCTH; 1 bubnuotexa [JOK
KacaTeJIbHasl INIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; uiomaas chepsl
3 N3obpaxenue chepsl, mapa 1 bubnuoreka [JOK
Ha miockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yromue
4 HWIMHAPUYECKON 1 bu6moreka [IOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
HWIMHAPUYECKON
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U
OO0KOBas MOBEPXHOCTb,
5 00pa3yromas 1 0Ch; IJIOIIA b 1 Bubmmorexa [IOK
p y}? D tan https://m.eds00.ru/188f6216
OOKOBOH U MOJIHOMN
MMOBEPXHOCTHU
N3o00paxkenne nunuHapa Ha
6 HJ'IOCII(OOCTI/I Pa:Bé TKgp 1 Bu6mmorexa [IOK
) P https://m.edso00.ru/016e25eb
nunuHapa. CeueHust



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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UUATUHIPA (TIOCKOCTBIO,
MapaieIbHON WU
NEPIEHIUKYIIIPHON OCH
LHUAJTUHPA)

Konnueckas noBepXHOCTb,
00pa3yrIne KOHUIeCKOU

bubmnoreka LIOK

! IMOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Komnyc: ocHoBanue n

8 BepIIrnHa, 00pa3yromias u oCh; bubnuoteka [JOK
Iouaab OOKOBOW U TOJTHOM https://m.edsoo.ru/897dd3b2
MTOBEPXHOCTH
VY ceu€HHBIN KOHYC:

9 00pa3yrolye 1 BBICOTA,; bubnuoreka [JOK
OCHOBaHUS U OOKOBast https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3obpaxenne koHyca Ha
miockoctu. Pa3Béprka konyca.

CedeHust KOHyca bubmuoreka [IOK

10 .

(TTOCKOCTHIO, TapaATIICIIBHON https://m.edsoo.ru/Obdelbe8
OCHOBAaHUIO, U TIOCKOCTHIO,
MIPOXOIALIEH Yyepe3 BepIINHY)

1 KomOunarmus Ten BpamieHus u bubmuoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMUCaHHBIN

12 oxo1o cdepsr; chepa, bubmmoreka [JOK
BIIMCaHHAsl B MHOIOIPaHHUK https://m.eds00.ru/0b136158
WJIHM B TEJIO BpallleHUS

13 [MousiTue 06 00BEME. bubmunorexa LIOK



https://m.edsoo.ru/c94ba09b
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OCHOBHBIE CBOMCTBA 00BEMOB

https://m.edsoo.ru/26a03fb7

TeN
N bu6mmoreka [{OK
14
O6bEM LnHHApa, KOHYCA https://m.edso0.ru/5513d87b
15 O06bEM 1mapa 1 wiIomaIbL bubnuoteka [IOK
cdepbl https://m.edso00.ru/d189bde2
[TonoOHbIe Tena B
npocTtpancTBe. COOTHOIICHUS
16 MEKITY TUTOIATSIMH bubnuotexa [JOK
' N N https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMaMM
MOJOOHBIX TE
KonTpossHas pabora no
17 temam ""Tena Bpamenus" u brbmorexa [TOK
patll https://m.edsoo.ru/4a33a8ab
"O06BemsbI Te"
18 BekTop Ha MJI0CKOCTH U B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue 1 BIYUTaHUE bubnuoteka [JOK
BEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOXKEHHE BEKTOpa Ha bubmuoreka [JOK
YHUCIIO https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
bubmuoreka [{OK
21 HEKOMIUTAaHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napasienenunena
Pemenue 3aaay, CBSI3aHHBIX C
22 NMPUMEHEHHUEM TIPaBUII bubmmorexa [JOK
pv N p https://m.edsoo.ru/5a827900
JEHCTBUM C BEKTOPAMHU
23 [IpssmoyronpHas cucrema bubnuorexa [IOK

KOOpAUHAT B ITPOCTPAHCTBE.

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058

Koopaunats! BekTopa.
[Ipocreitmme 3axauu B

KOOpIMHATaX
VYTroJ1 MeXK 1y BEKTOpPAMH.
24 CkansipHO€ NMPOU3BEICHUE bubamorexa [OK
https://m.edsoo.ru/725¢effc4
BEKTOPOB
o5 Brrunciienue yrioB Mexay bubnuotexa [JOK
MPSMBIMU U IJIOCKOCTSMHU https://m.edsoo.ru/8efbe78e
KoopannaTHO-BEKTOPHBIN
26 METO/ IPH PEIICHUH Bubnworexa [IOK
https://m.edsoo.ru/d3alfe30
TCOMETPHYCCKUX 3a/1a4
KonTtponsHas padoTa o teme
27 "BeropH u K(I;)OpllI/IHaTI)I B bubnmorexa LOK
" https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE 1
28 CHCTEMAaTH3alMsl 3HAHUIA. bubnuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1
29 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOpPEMBI Kypca IIIaHUMETPUU
[ToBTOpEHUE, 0000IICHNE 1
30 CUCTEMaTH3aIUs 3HAHHH. bubmuoreka [{OK
3anauu IIaHUMETPUH U https://m.edsoo.ru/7491efe0
METO/IbI X PEIICHHS
31 [ToBTOpEHue, 06001meHNe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

3azauu MIIaHUMETPUU U
METO/Ibl MX PEHICHUS

[ToBTOpEHUE, 0600IICHNE U

32 CHUCTEMAaTH3aLIMs 3HAHUH. 1 bu6mmoreka [IOK
OcHoBHbIE (HUTYPHI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHU

33 Hrtorosast KOHTpOJIbHASA 1 bubnuotexa [JOK
pabota https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edso00.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






