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HOACHHUTEJIBHAA 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 MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIICHHH W TIPOLECCOB PEAbHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €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 — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
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ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 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 OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

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 CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS
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e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpum oTBOAUTCA 2 4yaca B Heaelo B 10 kimacce u 2 yaca B
Hezeno B 11 kmacce, Bcero 3a 1Ba roga o0y4denus - 136 yueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, 1npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUeEcs,
napajuleibHble W CKpeluuBaromuecss InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocrteiimume mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaiesenumnea; NoCTPOCHUE CEUeHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK I[EPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TeopeMa O MNpsIMOu
NEPIEHAUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JABYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUKYJISIPHOCTH  JABYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS NPU3MBI; MpsMas U HAKJIOHHAsI IMPU3MbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust MIpuU3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
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 KJIACC

TeJia BpalueHus

Hunuaapudeckast MMOBEPXHOCT, obOpazyroriue UTUHAPUIECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpH.
Bsaumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
10 b cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. ClIokKEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema
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KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITUX JIOCTWKCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYIYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA 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 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP



Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71ad MAaTeMaTHIEeCKOW HAITPaBJICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTAaIMel Ha TPUMCHCHHE MaTeMaTHYECKMX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKd M  OOINECTBEHHOW TNPAKTUKHA, TOHUMaHHEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJCTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  VHUBEPCAbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUA — OKpyycaowe2o  mMupa,  NpuMeHeHue  J102U4eCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBEHHBIA  MPH3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;



e BBUIBISAITH  MAaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHUIX;
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, IAEAYKTHBHBIX H
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIIOYECHNUN 110 aHAJIOTUU;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIH HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIICOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTUE IpOIEcca, a TaKkKe BbIIBUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, PEACTABIATH €€ B pa3NuuHbIX (popmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnuvie KomMMyHukamuenvle Oelicmeus, — 0becneuusarom

cpopmuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.
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OO01menue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JaBATh MOSICHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pEelIeHNs; COMOCTaBJISITh CBOM CYXKIEHHS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  dopmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJAMHUPOBATh CBOM JEHCTBHSI C JAPYrUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuszanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aa4H, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABaTEIbHOW pe(IeKCMM Kak  OCO3HAHUS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTENIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII TIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYEeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUUN
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: MMAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO 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 ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHHS CEUCHUN, UCTIONB3YS METOJT CIICIOB.

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
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaX0XKJICHUE TE€OMETPUUYCCKUX BEIIMUMH 1O o0pasiaM HIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

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

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloMx HECKOJIbKO IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
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, PACIIO3HABATH MPOSIBIICHUE 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 T'E€OMETPHUM, MCCIEA0BATh [OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

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

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.
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BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAJIMHU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TE.

N3o0paxate u3yyaemble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, UHTEpPHNpPETUPOBATH U MPeoOpa3oBBIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[TpuMeHsTh TpaBUIIO MapaiesienuIeaa.

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

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKAJISPHOE TMPOMU3BEICHUE, pacKialblBaTb BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢akThl ISl PEIICHUs] CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocreiire reoMeTpUYECKHE 3aJ1a4d HA MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaum Ha J0OKA3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HaxO0XXKJICHUE TCOMETPUYCCKUX BEIMYMH 10 00paslaM Wi aJlfTOPUTMaM, IPUMEHSS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIydCHHBIC 3HAHHUS Ha MPAKTHKE: AHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC ITOHATHUS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKH C(POpPMYIMPOBAHHOW TPOOJEMBI, MOJCIUPOBATh peajbHbIC
CUTyallMM Ha A3bIKE TE€OMETPUM, HCCIEAO0BATh ITOCTPOCHHBIE MOJECIH C
HCTOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHU M TEOPEM, almnapara aareOpsl; peraTh
MPAKTUYECKHUE 3a/1a4H, CBA3aHHBIEC C HAXO0KJICHUEM T€OMETPUUYECKUX BEJIUYHH.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: cCeueHUsl, pACCTOSIHUSA, YTJIbI, 4 1 bubnuoreka [JOK
pesepB https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 2 1
©J1a Bpatlienis 0 https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
0]4 13 1
HEMBLTEl https://m.edso0.ru/1c209e37
BekTope! 1 KOOpAMHATEI B IIPOCTPAHCTBE 18 1 bubmorexa HOK
p P poctp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 17 1 bu6moreka [IOK
cHUCTeMaTHU3als 3HaHWM, pe3epB https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpancTBo. [IpaBuna
1 H300paKeHUs Ha PUCYHKAX: 1 1 bubmorexa HOK
: Heaems
p pHCYH N a https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTPEe3Ka
[TonsTus: nepecekaronecs
2 IUIOCKOCTH, IIepeceKarommecs npsamMas 1 bubmorera [IOK
> 1P . P https://m.edso0.ru/2d8a9c99
H IJIOCKOCTh
[TonsaTHS: IEpeceKaronuecs
3 IUTIOCKOCTH, IIEPECEKAONINECS IPIMas 1 2 Eubmrorexa HOK
) Henens
P P A https://m.edsoo.ru/db685e73
H IJIOCKOCTE
3HaAKOMCTBO C MHOTOTpaHHHKaMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 3 bubmmorexa [IOK

) . Henens
P P P A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

https://m.edsoo.ru/3d8ffd32

TTonsaTue 00 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI 4 bubnmorexa LHOK
: HEIEIs
A https://m.edsoo.ru/0cc5c4fe
CTCPEOMETPHUH U CIEACTBHS U3 HUX
ITousTe 00 aKCHOMATHYECKOM
8 MMOCTPOCHUU CTEPEOMETPHH: AKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS M3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI 5 bubnmorexa LHOK
: HEIEes
a https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHO€ pacnosiokeHue IpsIMBIX B
MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
11 6 Henens ]
MapaJiyIeIbHbIC U CKPEIIUBAOIINECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P P . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! 7 bubnuoreka [IOK
N Henems
[TapamiensHOCTE IPSMOM U a https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VYTrubl ¢ cOHanpaBlIeHHBIMU bu6mmoreka [JOK
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CTOPOHaMHU https://m.eds00.ru/9f4071b9
VYroa Mex 1y nIpsMbIMU B bubmuorexa [IOK
15 8 Hemens ]
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
17 9 Henens _
MapayieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napayuieIbHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (buUryphl Ha TUIOCKOCTH: TETPAdT 10 bubamorexa [JOK
P  TOIPaNIp, HEACIEL | hitps://m.eds00.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
peTpoeHie ceneHi https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 II i
OCTPOCHHE CEHCHHH 11 nepens https://m.edsoo.ru/ec26fe5d
KonTpoabHasi padora Nel. [Ipsaimbie
29 U IUIOCKOCTH B IIPOCTPAHCTBeE. 1 bubnuorexa [JOK
IMapa/ieJJbHOCTH NMPSIMBIX U https://m.edso0.ru/9a0a9e56
IVIOCKOCTel
[lepnieHTUKyNAPHOCTD MPSMOM U
23 HH(I))CKO(;[;H'}II'IG pneH UK JP;H HBIC 12 bubmmorexa [IOK
+ HEPHCHAMEYICD HEACIEL | hitps://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbie U bubnnoreka [JOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
IIpsimble napasienbHble U bubnuoreka [IOK
25 13 Hemens .
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK
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IPSIMOM U IUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
27 . 14 Hepens .
IPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087
Teopema o npsmoit bubnnorexa [JOK
29 . 15 Henens _
MEePIEHANKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 a(i:TOﬂiI/IeyOT "P;O‘—IKI/I 0 TUIOCKOCTH 16 bubmorexa [TOK
p il ’ HEACTA https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
32 aCPCTo;IiI/IGYOT "P;O‘IKI/I 0 MJIOCKOCTH bubamorera LOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSAMOU JI0 TIIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:
33 a(f)CTOﬂiI/IeyOT "P;O‘IKI/I 0 MJIOCKOCTH 17 bubamorera LOK
p f[ ’ HeAeIA https://m.edsoo.ru/a5b7b8e3
paccTosiHUe OT MPSAMOU JI0 TNIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:
34 a(iTOﬂiI/IeyOT IT)OIIKI/I 0 MJIOCKOCTHU bubmmorexa [JOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHUe OT MPSMOU JI0 TUIOCKOCTH
VYTIbl B IPOCTPAHCTBE: YTOJI MEX,
35 MPSIMOiA I/IpnnozKOCTL}o yli 0€K I/I;[ ’ 18 bubmmorexa [JOK
P » HPOCIKL HEACTA | ttps://m.eds00.ru/6b61b2b4
(burypsl Ha TJIOCKOCTb
36 JIByrpaHHBIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
37 19 Henens

JIBYTPaHHOTO yria

https://m.edsoo.ru/c7c777ed
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[lepneHUKyYIAPHOCTD INIOCKOCTEN:

38 MPU3HAK MEPIECHIUKYISIPHOCTH IBYX bubmorexa LIOK
. https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK MEPICHINKYISIPHOCTH JBYX 20 vemens bubmmorexa IOK
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKYISIPHOCTD INTIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brbmmorexa [OK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
41 TeopeMa o TpEX nmepneHaUKYIsIpax 21 "enens bubmorexa OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApaX 22 Henens Bubnmorexa [JOK
https://m.edso0.ru/9f246736
KonTpoabHast padora Ne2
m IlepnieHAUKYJISIPHOCTH MPSMBIX H 1 bubmuorexa [JOK
IVIOCKOCTEeH. YTJIbl MeXKIy https://m.edsoo.ru/5b971ef3
NPSAMBIMH U IJIOCKOCTSIMU
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTPaHHUKA,
45 BBIMYKJIBIE U HEBBIMYKJIbIC 23 Hepens Bu6mmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3Mma u ee 3MeMeHThI: N-yrojbHas
46 IIpU3Ma, TPaHU U OCHOBAHUS IIPU3MBI; bubnuoreka [IOK

npsaAMasa 1 HaKJIOHHas IIPpU3MBbI;
OOKOBas U MOJIHAs MMOBECPXHOCTH

https://m.edsoo.ru/b4ad63ad
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IIPU3MBI

[Tapamienenunen, IpsMOYTOJIbHbIN

bubmuoreka [JOK

47 . 24 uwenens
NapajuieJIenuIle]] U €ro CBOMCTBA s https://m.edsoo.ru/8a7be683
[Tupamuga u ee 3eMEHTHI: N-
OJbHAas MUpaMuAa, TPaHU U
48 zZHOBaHI/Ie HI;I aMI/mLI'p(SOKOBaﬂ u bubnmorexa LOK
p ’ https://m.edsoo.ru/fblcd0a5
TIOJTHASI TIOBEPXHOCTh MTUPAMH/IBI,
MIpaBWIbHAS U yCEUECHHAS MTHPaMHUJIa
[TpaBuIbHBIC MHOTOTPAHHUKH:
MOHATHE MMPABUITHBHOTO
MHOTI'OTPaHHUKA; PAaBUJIbHAA ITpU3Ma bubnuoreka [IOK
49 25 Henensa
Y MIpaBUJIbHAS THPAMU/IA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MupaMuIa u
MPaBWIBHBIN TETPadIp; KyO
[IpencraBneHue o MpaBUILHBIX
50 MHOTOI'DAaHHHUKAX: OKTad]I bubmorexa LOK
P ] P> https://m.edsoo.ru/a0fdd5bf
JOICKAdIp ¥ UKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
51 26 "Henens _
CHMMETPHUHU B MUpaMUIax, https://m.edso0.ru/b9e777d9
napajuiejenuIeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX
Brruncaenue 3neMeHTOB
52 MHOTOIDAaHHHUKOB: pEOpa, IruaroHan Bubmiorexa OK
P - bebba, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomaas 60KOBOI MOBEPXHOCTH H bu6mmoreka [JOK
53 27 Henens

IIOJIHOM NTOBEPXHOCTHU MPAMOU

https://m.edso0.ru/37d84157
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MIPU3MBI, IJIOIIa]Ib OCHOBAHUH,
TeopemMa 0 OOKOBO MOBEPXHOCTH
HPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABHIBHOM THPAMHU/IBI,

bub6mmoreka [{OK

54
TeopeMa O IJIoaan OOKOBOH https://m.edsoo.ru/5603e30b
MTOBEPXHOCTH YCEUEHHOW MTHPAMHU/IBI
55 KonTpoabHnas pa6ora Ne3 1 )8 bubnnorexa [JOK
MHOrorpaHHMKH Heae https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
I1
%6 onsitie 06 00bEme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mHpani bt 29 nepens https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
o8 OObEM nupavH AL https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
> OObEM mipan el 30 wenens https://m.edso0.ru/79¢10312
N bu6mmoreka [JOK
00 OObEm mipau et https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 06
DEM HIHSMEL 31 nenens https://m.edso0.ru/79853608
N bubmuoreka [JOK
62 0
OOBEM [IpHIMEL https://m.edso0.ru/1e053890
[TopoGHbIE Tena B MPOCTPAHCTBE.
CooTHoLIEHNs MeX Y IIIOIALIMU bubnuoreka [IOK
63 . 32 Hepens .
MOBEPXHOCTEN, 00beMaMH MOA00HBIX https://m.edso0.ru/482d3f51
TeN
64 KonTtpoabsnas padora Ned. O0bémbl 1 bubnuoreka [IOK
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https://m.edsoo.ru/28a6573c

MHOTOrPAHHUKOB
o TosTopenue, o606meHPUIeH . 2 Bu6mmoreka [IOK
CI/ICTeMilTI/I?,aHI/I?I 3HaHuM. llocTpoeHue HEeACIA https://m.eds00.ru/098bedad
CCUCHUHM B MHOI'OI'PaHHUKEC
bubmmoreka [{OK
66 HNToroBasi KOHTpoJILHasi padoTa Ne5 1 1 https://m.eds00.ru/f7792ba9
bubmmoreka [IOK
67 Peseps 1 1 34 neens https://m.eds00.ru/b9146bc0
bubmmoreka [IOK
68 Peseps 2 1 https://m.eds00.ru/56765e8b
OBIIEE KOJIMYECTBO YACOB I10 68 5

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
aTa nudpoBbIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTuuyeckue o op
Bceero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOAalh HOBEPXHOCTH 1 1 Henensa bubmorexa HOK
p: p a https://m.edso0.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IUIOCKOCTH; KacaTeJIbHAs IIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol
N3o06paxkenue chepsl, mmapa Ha bubnuoreka [IOK
3 1 2 Henens .
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
4 N3obpaxenue chepsl, mapa Ha 1
mwiockoct. CeueHus mapa
Hunuaapudeckas TOBEPXHOCTb,
00pasyromue MUJIMHIPUICCKOM bubnuoreka [JOK
5 . 1 3 Henend _
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHKS ¥ OOKOBas
5 MMOBEPXHOCTh, 00pa3ymoIiias 1 och; 1 bu6mmoreka [JOK
IUIoIIa s OOKOBOM U ITOJIHOU https://m.edsoo.ru/188f6216
MTOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3ymoias 1 och;
7 1 4 wenens

IUIoIIaas OOKOBOM U ITOJIHOU
TIOBEPXHOCTH
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N3o0pakenue nuimMHapa Ha
IUIOCKOCTH. Pa3BépTka nuiauuapa.
Ceuenust nuiIuHApa (MIOCKOCTHIO,
MapaieIbHON WU
MEPIEHIUKYJIIPHOM OCH LIHJINHAPA)

bub6mmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB,
00pazyrolre KOHMIEeCKOM
IIOBEPXHOCTH, OCh Y BEPIINHA
KOHMYECKOU MMOBEPXHOCTH

5 Henmens

bubmmoreka [{OK
https://m.edsoo.ru/c94ba09b

10

Konyc: ocHOBaHue U BepIIMHa,
00pa3syromas 1 0Ch; MJIOIMIA b
OOKOBOH U MOJIHON MOBEPXHOCTH

bu6moreka [IOK
https://m.edsoo.ru/897dd3b2

11

Konyc: ocHOBaHue U BepiMHa,
00pa3zyromas 1 0Ch; IJIOIIA b
OOKOBO M MOJHOM MOBEPXHOCTH

6 "Henena

12

VYceu€HHbIN KOHYC: 00pa3yromme u
BBICOTA; OCHOBAHUS U OOKOBasI
MOBEPXHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

13

N300paxkenue KoHyca Ha MIOCKOCTH.

Pa3BépTka konyca. CeueHusi KOHyca
(TII0CKOCTHI0, MapalIeNIbHOM
OCHOBAaHUIO, U TIOCKOCTHIO,
MIPOXOIAIIEH uepe3 BEPIINHY)

7 "Henens

bu6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8

14

I/1306pa>KeHHe KOHYCa Ha IIJIOCKOCTH.

Pa3Béprka koHyca. CeueHus KoHyca
(TII0CKOCTBIO, MapasIeIbHON
OCHOBAHMUIO, U IJIOCKOCTHIO,
MIPOXOSIIEH Yepe3 BEepIINHY)
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KomOuHnanus ten BpameHus u

bubmuoreka [JOK

15 MHOTOT'PAHHUKOB L 8 menens https://m.edsoo.ru/3cef10e5
16 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
17 MHororpaHHuK, OMCaHHBIN OKOJIO 1 9 nenens bubnuorexa [JOK
cdepbl https://m.eds00.ru/0b136158
18 Cdepa, BnucanHasi B MHOTOTPaHHUK 1
WJIM B TEJIO BPAIICHUS
MHororpaHHuK, OMCaHHBIN OKOJIO
19 cdepsl; cdepa, BMcaHHAsS B 1 10 Hexens
MHOTOTPaHHUK WJIH B TEJIO
BpaIICHUS
20 KonrpoJubsHnas padora Nel. Tena 1 1
BpallleHHs
21 HOI{SITI/IG 00 0"6’béMe. OcHOBHBIC 1 11 Henens bubmuorexa [JOK
CBOMCTBa 0OBEMOB T https://m.edsoo.ru/26a03fb7
Teopema 06 oObeme
22 MPSMOYTOJIBHOTO MapajuIeIeIuIIe/1a 1
U CJIEJICTBUS U3 HEe
" bubnuoreka [JOK
23 OObEM mmHIpa L 12 nenens https:// m.edsoc%.I ru/5513d87b
24 O0BEM IUIMHApA 1
25 O6béM KoHyca 1 13 "Henens
26 O0BéM KoHyca 1
27 O0BEM MIMHIpa, KOHyca 1 14 nenens
28 O06bEM 1mapa u mIomaas cepsl 1 bubmiorexa LIOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
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29 OO0BEM 1mapa u WIoImaas chepsl 15 nenens
30 O06BEM mapa u maomaas chepsl
[TogoGHBIE TelIa B TPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY TLTOIIAASIMHU bubnuorexa [JOK
31 y . 16 nepens
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
MOJAO0OHBIX TEJ
[TonoOHbIE TENa B MPOCTPAHCTBE.
39 COOTHONICHUS MEXTy IIOIIATMHU
TMOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TE
KontpoJubHnas padora Ne2. bubnuoreka [IOK
33 1 17 "Henensa .
O0bembl TeJ https://m.edsoo.ru/4a33a8ab
34 BexTop Ha miockocTu u B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
BekTop Ha mII0CKOCTH U B
35 18 Henens
MIPOCTPAHCTBE
36 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB Bubmmorexa [JOK
P https://m.edso0.ru/23f4f089
37 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB 19 wenens
bu6mmoreka [IOK
38 YMHOXEeHHEe BEKTOpa Ha YUCIIO
https://m.edsoo.ru/dee379eb
39 YMHOK€EHHE BEKTOPA Ha YHUCIIO 20 Hemens
Paznoxenune BekTopa 1o Tpém
bubmuoreka [JOK
40 HEKOMIUTAaHAPHBIM BEKTOpaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napasnenenumnena
Pemenue 3aaay, CBI3aHHBIX C
. . bubmuoreka [JOK
41 MIPUMEHEHHEM TMPaBIII JEHUCTBHIA C 21 nenens

BCKTOpaMHn

https://m.edsoo.ru/5a827900
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42

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHCTBUN C
BEKTOPaMH

43

KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUH F€OMETPUYECKUX
3a1a4

22 "wenens

bubmmoreka [{OK
https://m.edsoo.ru/d3alfe30

44

KoopanHaTHO-BEKTOPHBIN METO
IIpU PELICHUH FEOMETPUYECKUX
3a1a4

45

[IpssMoyronpHas cucteMa KOOpAUHAT
B npocTtpancTse. KoopauHaTsl
BekTopa. [Ipocrelimume 3agaun B
KOOpAMHATAX

23 Henensd

bu6moreka [IOK
https://m.edsoo.ru/48db7058

46

Yroa mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

47

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

24 wenens

48

Boruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/8efbe78e

49

Boruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

25 Henens

50

Breruucnenue YIJIOB MCKAY
IPpAMBIMHU U IINIOCKOCTAMU

51

KontpoabHnas padora Ne3.
BexTopbl 1 KOOPAUHATHI B
NPOCTPAHCTBE

26 Henens

bubmuoreka [JOK
https://m.edsoo.ru/77c22fc5

52

[ToBTOpEHue, 06001mEeHNEe U
cucremaTu3anus 3HaHui. OCHOBHbBIC

bu6mmoreka [JOK
https://m.edsoo.ru/1780ba5d
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¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

53

[ToBTOpEHUE, 0000MIICHNE U
cucremarn3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

27 "uenens

54

[ToBTOpenue, 0600IIEHNE U
cucreMmarusanus 3HaHui. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

55

[ToBTOpEeHUE, 0600IIEHNE 1
cuctemaru3anusa 3HaHni. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

28 Henend

56

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanys 3Haguii. OCHOBHEIE
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

57

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TCOPEMBI Kypca
IJIAHUMETPUHU

29 menens

58

[ToBTOpEHUE, 0000IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

59

[ToBTOpEHue, 06001mEeHNEe U
cucremaTu3anus 3HaHui. OCHOBHbBIC

30 Henmens
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https://m.edsoo.ru/078cd184

¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

60

[ToBTOpEHue, 06001IICHNE 1
CHCTeMaTu3alys 3HaHui. 3agaun
TUTAHUMETPUU ¥ METOJIBI HX
pelIeHus

bubmmoreka [{OK
https://m.edsoo.ru/7491efe0

61

[ToBTOpEeHue, 0600IICHNE U
cucreMmarusanus 3HaHui. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

31 Henens

62

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTHu3aInys 3HaHuHA. 3amaun
TJIAHUMETPUU U METOJIBI X
peleHus

bu6moreka [IOK
https://m.edsoo.ru/4dffda97

63

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Haguii. OCHOBHEIE
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

32 "Henensa

64

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TCOPEMBI Kypca
CTEPEOMETPUH

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

65

[ToBTOpEHUE, 0000IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

33 "Henens

66

HTorosasi kKOHTpOJILHAsSI padoTa
Neq

bu6mmoreka [JOK
https://m.edsoo.ru/ec24dfc2
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bubmuoreka [JOK

67 Peseps 1 1 Sdmenes | s /im.edsoo.ru/f465d10e
68 Peseps 2 1
OBIIEE KOJIMYECTBO YACOB T1O 8 .

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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