MUWHHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOM ®EJEPAILIUN
KomureT 00pa3oBanus, HAyKy U MOJIOAEKHOM MOTMTHKHY BoJsirorpaackoit
o0JacTn
KpacHookTs0pbsckoe TeppuTopuagabHoe ynpasiaenue Komurera mo

oOpa3oBanuio agMuHucTpauuu Boarorpaga MOY CHI Ne35

PACCMOTPEHO YTBEPXKXJIEHO
[Tenarornueckuii COBET Hupextop MOY CII Ne 35
[Ipotokon Ne 1 ot 27 aBrycra Hososokuna H.B.
2026 . ITpuka3 Ne 320 ot 01 cenTsa6ps
2026 .
PABOYASA IIPOI'PAMMA

(ID 3291603)

yueOoHoro npeameta «I'eomerpus. ba3oBblii ypoBeHb)

115t ooyyvaromuxes 10-11 kmaccoB

HosonokuHa Hagexaa BukroposHa

C=RU, S=Bonrorpaackas obnactb, L=Bonrorpaa, T=[upekTtop, O="
Bo.ﬂrorpaz( 2026 MYHULIMNANBHOE OBLLIEOEPA30BATENBHOE YUPEXAEHUE

""CPEQHAA LWKONA N2 35 KPACHOOKTABPLCKOIO PAVIOHA

BONrOrrPAJA™", CHMNC=02188640652, IHH=344203537426,

E=school 35@volgadmin.ru, G=Hagexaa BuktoposHa,

SN=HoBonokunHa, CN=HoBonok1uHa Hagexaa BukropoBHa

MEeCTO nognucaHus

2026.09.14 16:06:09+03'00'



HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yuebHOTO Kypca «I'eomeTpus» 0a30BOTro ypOBHS AJist
obyuvaronmuxcs 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCyJ1apCTBEHHOIO 00Pa30BaTENbHOr0 CTaHJapTa CPEIHEro 001Iero 00pa3zoBaHusl,
C yu4éTOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMU, MPENBABISEMBIX K
MaTeMaTu4ecKoOMy OOpa30BaHUIO, U TPAAULIMN POCCUHUCKOTrO 0Opa30BaHUS.
Peanmmzanus nporpamMmbl 00ecrieduBaeT OBIaeHUE KIIFOYEBBIMU KOMIETEHIIUSMH,
COCTaBJISIIOIIMMHI OCHOBY JJIi CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHus,
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M TMO3HABATEIbHOI'O Pa3BUTHUSA
JUYHOCTH 00 yJaroIMXCsl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxHnocth y4eOHOTO Kypca TEOMETpHM Ha YpOBHE CpPEIHEro oOIIero
oOpa3oBaHus OOYCJOBJIEHA NPAKTHUYECKOW 3HAUMMOCTBHIO METANPEAMETHBIX U
MPEAMETHBIX Pe3yJIbTaTOB OOYYEHHs] T€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOydJaroumxcs, (opMUpoBaHUs (QYHKIMOHAILHOW MaTeMaTudecKoOu
IPaMOTHOCTH, U3YUYEHUS APYTUX yueOHBIX TUCIUIUIMH. PazButne y oOydaroniuxcs
MPaBUWIbHBIX MPEACTABICHUNH O CYIIHOCTH U MPOUCXOXKJIECHUU T'€OMETPUUECKUX
a0CTpakKIMii, COOTHOIIEHWH PEATHbHOTO M HICAILHOTO, XapaKTepe OTpaKEeHUs
MaTeMaTU4YEeCKOW HAyKOW SBJICHUA W MPOLECCOB PEATLHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJIETMPOBAHUSI B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyalMxcs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOIUMBIX [JIsI aJanTalid B
COBPEMEHHOM OOILIECTBE.

['eomerpust siBiIsIETCS OJHUM K3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHErO
obmero o0pa3zoBaHMs, TaKk Kak OOECNEYMBAET BO3MOJKHOCTb M3YUEHHUS Kak
JUCIUILINH €CTECTBEHHO-HAYYHOM HaNPaBJICHHOCTH, TaK U TYMaHUTapHOM!.

Jlornueckoe MblluieHUE, (GOpPMUPYEMOE MNPU H3YYEHUH OO0Yy4YaroLIMMUCS
HOHSITUWHBIX OCHOB F€OMETPHHU U ITOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEP K ICHHIM
B XOJI€ pEUIeHUs] T€OMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMNPOBEpPrarb
TUTNOTE3bl HEMOCPEACTBEHHO MCTIOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne opueHTUPOBATHLCS B MPOCTPAHCTBE UTPAET CYHMIECTBEHHYIO POJIb BO
BCEX 00acTIX NeATeNbHOCTH 4enoBeka. OpueHTalus 4YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBHE €r0 CONHMAILHOTO OBITHSA, (dopMa
OTPAKEHUS] OKPYXKAIOIIEr0 MHUpPA, YCJIOBHUE YCIEHIHOTO TMO3HAHMSI M aKTUBHOTO
npeoOpazoBanusi  AeHcTBUTENbHOCTH. OnepupoBaHHe MNPOCTPAHCTBEHHBIMU
obpazamu 0OBENUHAET pa3Hble BUABI YU4EOHOW M TPYIOBOM AESITENHHOCTH,



ABJISIETCS. OAHUM M3 TNPO(ECCHOHANTBHO BAaXKHBIX KAueCTB, MOITOMY aKTyallbHa
3amaya (GOPMHUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBINUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOM e TEILHOCTH [0 MHOTHUM HaIPaBJICHUSIM.

Llens ocBoeHmsi mporpamMmmbl yueOHOTO Kypca «['eomerpusi» Ha 6a3oBOM
ypoBHEe o0OydeHHs — o00Imeo0pa3oBareIbHOe W OOMICKYJbTYpHOE pa3BUTHE
oOywaroumxcs 4epe3  oOecreueHHe BO3MOXKHOCTH  MPUOOpETeHuss u
WCIIOJIb30BAHUS CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICHCTBUM,
crielu(pUIHBIX TEOMETPHH, BO3MOYKHOCTH YCTICITHOT'O MPOJ0JLKSHHUS 00pa30BaH U sI
10 CIICIUATILHOCTSIM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIIOJIH30BAHUEM '€OMETPHUH.

[IporpaMmma 1o reomerpuu Ha 0a30BOM YpOBHE IMpeAHA3HadeHa IS
00y4JaroIMXCsl CPEAHEN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUMA
Ha YPOBHE OCHOBHOT'O 0011ero o0pasoBanus. Takum oOpazom, oOydaromnmecs: Ha
06a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MAaTEMaTHUECKHE YMEHHsI, CBSI3aHHBIC
co crnenupuKoil TeoOMETpUM U HEOOXOAUMBIC HJIsi KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIT BO3MOKHOCTh M3Y4YUTh F€OMETPUIO OoJiee
riy0oOKo, €ciii B JajibHEHIIEeM BO3HUKHET HEOOXOIUMOCTh B T'€OMETPHYECKHUX
3HAHUAX B IPOPECCUOHATBHOM e TEILHOCTH.

JlocTiKeHre 1M OCBOEHHUS TPOrpamMMbl 00ECTIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adady. [IpuopuTeTHBIMU 3aJadyaMH OCBOEHHS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHE B 10—11 kimaccax sSBISIIOTCS:

e (opMupOBaHHWE TIPENCTABICHUS O TEOMETPUU KaK 4YacTH MHPOBOM

KYJIbTYPbl 1 OCO3HAHKE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHE TMPEACTABICHHWS O MHOTOTPAHHUKAX W TeNax BpaICHUs
KaK 0 BOKHEUIIIMX MATEMaTHUECKUX MOJEIAX, MO3BOJISIIONMX OMUCHIBATH
Y U3y4aTh pa3HbIE SBICHUS OKPYKAIOIIET0 MUPA,;

e (¢dopMHpOBaHWE YMEHHs paclo3HaBaTh Ha YEPTEXkKaX, MOJCIAX U B
peaTbHOM MUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJCHHE METOJAMH PEIICHUS 3a7ad Ha OCTPOCHUS Ha M300paKEHHIX
MPOCTPAHCTBEHHBIX QUTYD;

e (GopMHpOBaHWE YMEHHS OTEPUPOBATh OCHOBHBIMH TMOHITHSIMH O
MHOTOT'PAHHUKAX U TEJIaX BPaIlIeHHs U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJACHHE AITOPUTMAMHU  PEIICHUS OCHOBHBIX THUIIOB  3a/1ay;
dbopMupoBaHUE yMEHUS MPOBOJIUTH HECJOXHBIC JOKa3aTelbHbIC
pacCyX/IeHHUs B XOJ€ PEIIEHHUs CTEPEOMETPUUYECKUX 3aJady M 3ajad ¢
MPAKTUYECKUM COJIEpPKaHUEM;

e Dpa3BUTHE  MHTEUIGKTyaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEU
oOydJarmmxcs, TMO3HABATEIbHOW AaKTUBHOCTH, HCCIIEIOBATELCKUX
YMEHHA, KPUTUYHOCTH MBIIIJICHHUS,



e ¢opmupoBaHue  (YHKIMOHAIBLHOM  TPAMOTHOCTH,  pEJIEBAHTHOU
r€OMETPUU: YMEHHUE pACTO3HaBaTh MPOSIBIECHUS T'€OMETPUYECKHUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peEabHBIX KU3HEHHBIX
CUTyaIusiX U MPU U3YYCHUU IAPYTUX y4eOHBIX MPEIAMETOB, MPOSBICHUSI
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (GopMymupoBaTh WX Ha S3BIKE
r€OMETPUM U CO3JaBATh FEOMETPUYECKUE MOJIENN, TPUMEHATh OCBOCHHBI 1
r€OMETPUYECKHUI anmapar il pPElIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATh MOJIy4EHHbIE PE3YIIbTATHI.

OTnUYUTEIbHOW OCOOEHHOCTBHIO MPOrPaMMBI SIBJSIETCSI BKIIIOYEHUE B KypC
CTEpEOMETPUM B Hayaje €ro u3y4eHus 3aJay, peEHlaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U OTIpe/IeIEHHBIM 00pa30oM OpraHU30BaHHAs padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBILUIEHUSI, CTUMYJIAPYET NPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBHUPYET K
JaJbHEUILIEMY U3YyUEHUIO IIPEAMETA.

[IpennouteHne oTAAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOyUY€EHUS, TO
€CThb TEOPETHYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BHUTHE NMPOCTPAHCTBEHHBIX INPEICTABICHUN Y
ydalmmxcsi B Kypce CTEpEOMETPUM IPOBOAMUTCS 3a CUET pEIIeHUs 3a7ad Ha
CO3JaHH€ MPOCTPAHCTBEHHBIX 00pa3oB M  3a3Jad Ha  ONEPUPOBAHHE
OpOCTpaHCTBEHHbIMU OOpazamu. Co3aaHue oOpaza MPOBOAUTCS C OMNOPOM Ha
HarjJsiJHOCTh, a OIEpPUPOBaHUE OOpa3oM — B YCJIOBHUSX OTBJICYEHUS OT
HarJI IHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO COJIEPIKAHUS.

OcHoBHbIE cojiepkarenbHble TMHUM Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «[IpsiMbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE, « T'ena BpameHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTPaHCTBE». DOPMUPOBAHUE TOTUUECKUX YMEHU U
pacrnpenensiercss He TOJbKO IO COJEp)KATENbHBIM JIMHUSIM, HO W 1O TroJam
00ydJeHHs Ha YPOBHE CPEIHEr0 00IIIero 00pa3oBaHMS.

Conepxanue o0pazoBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPeE3ylibTaTaM
OCBOEHHs paboyell TpOTrpaMMbl, pacMIpeieNnEéHHBIM 10 ToJaM OOy4eHwus,
CTPYKTYpUPOBAaHO TakuM 0Opa3oM, dYTOOBI OBJAJICHHE TE€OMETPUUYECKUMU
MOHATHSIMUA Y HaBBIKAMH OCYILIECTBISJIOCH MOCJEI0BATENLHO U MOCTYIMATENBHO, C
CO0I0ICHNEM MTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJIUCH B
00110 CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O00Y4aroOlMXCs, paclmpss U
yriayosisst e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpum otBoautcs 2 yaca B Henemo B 10 knacce u 1 gac B
Heznemo B 11 kimacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe M MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 akCMOMATHMYECKOM TOCTPOCHHHM CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX.

B3auMHOE pacrnosiokeHHe NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajvielibHble W CKpelMBaroImecss mnpsMble. [lapamiensHOCTh NPSIMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: TNapajUle/ibHbIEe MpsIMbIE B MNPOCTPAHCTBE;
MAPAUIENBHOCTh TPEX MPSIMBIX; MAPAVIENBHOCTh MPSIMOM U IUIOCKOCTHU. YTIIbI C
COHAIPABIIEHHBIMUA CTOPOHAMM; YIOJI MEXIY MNpsIMBIMH B IPOCTPAHCTBE.
[TapasnenbHOCTH IUDIOCKOCTEW:  TapaUlelIbHbIe  IUIOCKOCTH;  CBOMCTBA
napajuienbHbIX IuockoctTeil. Ilpocrtelinmme mnpocTpaHCTBEHHbIE (GUIYpBl Ha
IJIOCKOCTU: TETPAd P, KyO, NapajuiesenuIies]; MoCTPOECHUE CEUeHU.

[lepneHaAuKyIApHOCTD NPSIMOM U INTOCKOCTHU: IEPIIEHAUKYIISIPHBIE P AMBIE B
MIPOCTPAHCTBE, NPSAMBIE MNAPALICIBbHBIE W MEPHEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJSIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpsIMOU
NEPIEHAUKYJSIPHON TUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YIOJI MEXKIY NPAMOMN U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJI, JIMHEMHBIA YroJa JBYIPAaHHOTO  yIUIa.
[lepneHauKyIsAp U HAKJIIOHHBIE: PACCTOSIHAE OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHHUE
OT TpsSMOM A0  IUIOCKOCTH, TpOeKuus  (Gurypel Ha  IUIOCKOCTb.
[lepneHAuKYIAPHOCTE  IUIOCKOCTEW: IIPU3HAK  IEPHEHAUKYISPHOCTH  JBYX
mwIockocTten. Teopema o TpEX NePNeHAUKYIAPax.

MHororpaHHuKH

IloHsATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOTOTpaHHUKa. [[pu3ma: n-yroyibHas
Mpu3Ma; TPaHd U OCHOBAHUS MPHU3MBI; MpsiMasi M HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAst MIOBEPXHOCTH MIPU3MBI. [Tapamenenunen, IPSIMOYTOJbHBII
napajuleJienuIe] U ero cBoucTsa. llupamuna: n-yronpHas nupamuia, 'paHd U
OCHOBAaHHWE MUPAMU/IbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U
yceuéHHas MNUpaMHaa. OJEMEHTbl NOpu3Mbl M nupamuabl. l[IpaBuibHbIe
MHOTOTPaHHUKHU: MOHITHE NPAaBUJILHOIO MHOTOTPAHHMKA; PABWIIbHAS NPU3Ma U
MpaBWIbHAA NHUPaMUAa; MPAaBWIbHAA TPEYrojbHAas NHpaMuAa W MPaBUIbHBIN
Tterpayap; KyO. IlpencraBieHue O MNpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKkadIp 1 ukocadap. CeueHus Mpru3Mbl M IUPAMUJIBI.

CummMmerpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENILHO TOYKH, MPSAMOM,
IUDIOCKOCTH.  DJIEMEHThl CHMMETPMM B  NUpaMUAax, IapauIeNeluIenax,
IIPAaBWILHBIX MHOTOT'PaHHUKAX.



BblunciieHue 3JeMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaiv, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH M IIOJHOW TOBEPXHOCTH MPSIMOM IPHU3MEI,
IJIOIMAAh OCHOBAaHWM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOUN IPU3MBEL.
[Tnomans OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH IMPABWILHOW IHPaMU/IHI,
TeopemMa O TIUomaan yceuéHHo mnupamuabpl. Ilorsatne 00 o0bEMe. OO0BEM
MIUPaMHU/IbI, IPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXKTY TUIOMIAISIMA
MMOBEPXHOCTEN, 00BEMaMHU 11010 OHBIX TEJI.

11 KUIACC

Tena BpaleHust

[Hwmuanpuyeckas IOBEPXHOCTH, obpazyroiue UWIAHAPHAYECKOU
IIOBEPXHOCTH, OCh UWIMHAPUYECKOW NOBEPXHOCTU. LIMIMHApP: OCHOBAaHHS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolm@as W OCh; IUIONAJh OOKOBOW U MOJHOU
ITOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yroume KOHUUECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOU MoBepxHOCTH. KOHyC: OCHOBaHuE U BepIlrHa, 0Opa3yrolias
U OCh; IUIOIAAb OOKOBOW M TMOJHOM HOBEPXHOCTU. YCEUYEHHBIH KOHYC:
00pa3yroIye 1 BEICOTa; OCHOBAHMSI 1 OOKOBAs IOBEPXHOCTh.

Cdepa u map: HEeHTp, paauyc, AUAMETP; IUIOMAlb MOBEPXHOCTU CheEpHI.
Bzanmuoe pacmnosioskenue cdepbl U III0CKOCTH; KacaTenbHas II0CKOCTh K cdepe;
IJI0IAAb CepHl.

N300paxenne Ten BpalieHus Ha TUIOCKOCTH. Pa3BEpTKa IUIMHAPA ¥ KOHYCA.

KomOunanmu Tenm BpaimieHHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIM OKoJIO cdepbl; cdepa, BOUCAHHAT B MHOTOTPAHHHWK, WJIA TEJNO
BpAILIEHUSI.

[Toustre 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oobEMe
MPSIMOYTOJILHOTO Tapajuienenunena u cieactsus u3 He€. O0BbEM HUIMHAPA,
koHyca. O0BEM Iapa u mIonaab chepsl.

[Tomo6ubie Tema B mpocTpaHcTBE. COOTHOMICHHS MEXKIY TUIOMIAIsIMU
MOBEPXHOCTEN, 00bEMAMHU 1O JOOHBIX TeEJI.

Ceuenuss unmwMHapa (MapauieJbHO M MNEPHEHAMKYISIPHO OCH), CEUEHHUs
KOHyca (MmapauielbHOE OCHOBAaHUIO M MPOXOJSILIEEe Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTH 1 B MpocTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKciio. Pa3noxeHune BEKTopa Mo TpéM HEKOMIUIAHAPHBIM
BekTopam. [lpaBuino mnapamienenunena. PemieHue 3amad, CBSI3aHHBIX C
IIPUMEHEHWEM MpaBWi JACUCTBHM € BekTopamu. IIpsMoyrosbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopaunarel Bekropa. IIpocreiimme 3amaum B
KOOpJMHATax. YroJl Mexnay Bekropamu. CKalsipHOE NPOU3BENEHHUE BEKTOPOB.
Bbruucienune yrioB MeX1y NPSIMbIMH U TUIOCKOCTAMU. KOOpAMHATHO-BEKTO pHBII
METOJI TP PELIEHUU T€OMETPUUECKHX 3a1a4.



INTAHUPYEMBIE PE3YJIBTATBI
JIMUHOCTHBIE PE3YJIbTATbBI

JInaHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOTPaMMBI y4yeOHOTO MpeaMeTa
«MareMatrka» XapakTepu3yrTCs:

I'paxnanckoe BociuTaHue:

c(hopMHUPOBAHHOCTHIO IPAXKTAHCKOM MO3UIIMHN 00 YJAIOIIEr0Cs KaK aKTUBHOT O
M OTBETCTBEHHOTO 4YJ€HA POCCHUHUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYp, SIBICHHA,
MpouUenyp TpakAaHCKOro ooOmiecTBa (BBIOOpPHI, OMPOCH W TP.), YMEHHEM
B3aWMOJIECTBOBATh C COLMUAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHH C HX
(YHKIMSMU ¥ HA3HAYECHUEM.

IlaTpuoTHyecKoe BOCIIUTAHHUE:

c(hopMHUPOBAHHOCTHIO POCCUICKON Ipak1aHCKOM UACHTUYHOCTH, YBAKECHHUS K
MIPOLUIOMY U HACTOSILEMY POCCUHUCKON MATEMATUKH, IEHHOCTHBIM OTHOLIEHUEM K
JNOCTHKEHUAM POCCUNCKUX MAaTEMATUKOB U POCCHUICKON MATEMAaTUYECKOM IIKOJIbI,
K HMCIIOJIb30BAaHUIO ATUX JOCTWKEHUI B JAPYrMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo.a;
C(hOopMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, JSTUYECKOrO IOBEICHUS,
CBSI3aHHOTO C TPAKTUYE€CKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U AESTETbHOCTH IO
y4€HOTO0; 0CO3HAHMEM JITYHOTO BKJIaJ1a B TIOCTPOCHNUE YCTOMYNBOTO OYMYIIIEro.

JcTeTn4YecKoe BOCMTAHNE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEILICHNH, pacCyKIEHNU;
BOCIIPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

Du3uyecKoe BOCIHUTAHUE:

C(hopMHUPOBAHHOCTBIO YMEHHMS TNPUMEHATh MaTeMaTUyecKHe 3HaHUS B
HWHTEpecax 3/I0pPOBOTO 1 0€30MacCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICH U S
K CBOEMY 3JI0pPOBbIO (3I0POBOE MUTAHKE, COATAHCUPOBAHHBINA PEXKUM 3aHATHA U

OT/BIXA, peryJsipHas buznueckas AKTUBHOCTB ); dpu3nuecKoro
COBEPLICHCTBOBAHMUS, npu 3aHSTHSIX CIIOPTUBHO-03/I0POBUTEIBHOM
JeSITENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHEM LICHHOCTU TPYIOJIO0US; UHTEPECOM K
pa3imyHbIM  cdepaM  NPOPECCUOHATBHOW  NI€ATEIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW U €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpLIATh OCO3HAHHBIA BBIOOP
Oynywmeil npodeccum M peanu3oBbIBATE COOCTBEHHbIE >KU3HEHHbBIE IIJIAHBI;



FOTOBHOCTBIO M  CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000Opa30BaHUIO HAa NPOTSHKEHUHM BCEHM JKU3HU; TOTOBHOCTBIO K AKTMBHOMY
YYaCTHUIO B PELICHUH NPAKTUYECKUX 3a/1a4 MaTEMAaTUIECKOW HAIIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHME:

C(hOPMUPOBAHHOCTHIO 3KOJOTUYECKON KYyJIbTYPhl, MOHUMAHUEM BIIUSHUS
COLIMAIILHO-D)KOHOMMYECKHUX ITPOLIECCOB HA COCTOSHUE PUPOJTHON U COLIMATIBHOU
Cpedbl, OCO3HAaHMEM TJIOOAILHOTO XapakTepa JKOJOTHUYECKHX MpobJieMm;
OpHUEHTAIIME Ha MPUMEHEHHWE MaTeMAaTUYECKUX 3HAHUU Ui pelleHUs 3a1ad B
00JIaCTH OKpYXKAIOILIEH Cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OLIEHKU UX
BO3MOYHBIX IOCJIEACTBUH JJ1s1 OKPYKAIOIIEU CPEIBI.

[leHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hopMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HayKd M  OOIIECTBEHHOM MpakTUKW, MNOHUMaHHEM
MaTeMaTUYeCKOM HayKu Kak c(epbl YelIOBEYECKOW IesTeIbHOCTH, ITAlOB €€
Pa3BUTHS W 3HAYMMOCTH Uil Pa3BUTHUsS LMBWIM3ALMHU; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKAd W MaTeMaTHYEeCKOW KyJIbTYpOW KaK CpPEACTBOM IIO3HAHUA MUpA;
TOTOBHOCTBIO OCYILECTBIITh MPOEKTHYIO M HCCIENOBATEILCKYIO AECSATENbHOCTD
VH/JVMBUAYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS MPOTPaMMbl yUeOHOTO MpeaMeTa
«MatemaTrka» XapaKTePU3YIOTCS OBJIaZICHUEM YHHUBEPCAITbHBIMHU
NO3HABGAM EIbHBIMU  OClICMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUGHBIMU
OeticmeUsiMU, YHUBEP CATIb HLLMU P e2YISIMUBHBIMU O ellCEUSMU.

1)  Vwuseepcanvhvle  no3nasamenvHwle  Oelicmeus,  00ecneyuU8aOm
@opmuposarue 0A306bIX KOSHUMUBHBIX NPOYECCO8 0OYUAIOWUXC  (0CBOEHUe
MEmo008  NO3HAHUSL — OKpYJHCAowe20  Mupd,  NpuMeHeHue  J10SUHEeCKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayueti).

ba3oBbleioruyeckue 1eMCTBUA:

e BBISBJIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHICCKUX
00BEKTOB, TIOHATHH, OTHOIICHUHA MEXTY MOHATHAMH, (POpMYIHpPOBATH
OTNpEeNeCHNs TOHATHH; YCTaHABJIMBATh CYIICCTBCHHBIH  TPH3HAK
Kjaccuukalud, OCHOBaHMS MJii OOOOIIEHUS M CpPaBHEHHUS, KPUTEPHUU
MPOBOIMMOTO AHAIIN3A;

e BOCHpHWHHMATH, (HOPMYIUPOBaTH H MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEpJIUTEIbHBIC W OTpUIATeIbHBIC, CIWHUYHBIC, YacCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATh  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H W
npoTuBOpeursi B (akTaxX, JAHHBIX, HAOMIONCHUSAX W YTBEPKICHUSX,



npeajarartb  KpUTEpUM  JUIA  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEYHNL;

e JeNaTh BBIBOJIBI C MCIIOJIb30BAaHMEM 3aKOHOB JIOTHMKH, JCTYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOYEHUH, yMO3aKIIOYEHHUH 10 aHAJIOTHH;

e TMPOBOAUTH  CaMOCTOATEIBHO  JIOKA3aTeNbCTBA  MATEMaTUYECKUX
yTBEpKIAEHUH (IpsIMBIE U OT MMPOTHUBHOTO), BEICTPANBATh apTYMEHTAIIHIO,
NPUBOJNTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC
CYXKICHUS Y BEIBOJIBI;

e BbIOMpaTh Ccroco0 pemieHus: yueOHOW 3amauu (CpaBHUBATh HECKOJIbKO
BAPUAHTOB pEIIEHUS, BBIOMpaATh HaWOOJee MOAXOJAMMUNA C YIETOM
CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKue 1eCTBUSA:

e HCIIOJIL30BaTh BOMPOCHI KaK UCCIEI0BATENHLCKUI HHCTPYMEHT MTO3HAHUS;
dbopMynupoBaTh BOMNPOCHI, (DUKCUPYIOIIUME MPOTUBOpEUHE, MPoOsIEMY,
yCTaHABIMBAaTh HCKOMOE W  JaHHoe, (OPMHpPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINI0, MHEHHUE;

e TIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHMIO OCOOEHHOCTEW MaTeMaTH4eCKOTro
oObeKTa, SBJIEHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00beKTaMU, IBICHUSIMH, IPOLIECCAMU;

e CaMOCTOSITEIbHO (POpMYIHPOBATH 0OOOIIEHNUS 1 BEIBOBI [0 PE3YyJIbTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIENOBAHMsI, OIICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3YIbTaTOB, BBIBOJOB M 000OIICHHUH;

e TMPOTHO3UPOBATH BO3MOYKHOE pPa3BHUTHE MPOIECCA, a TAKKE BBIIBUTATH
MPEATNOJIOKEHUS O €T0 PAa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBISBIITH NeUIUTH HHDOpPMAIMH, TaHHBIX, HEOOXOAUMBIX JIJIST OTBETA
Ha BOTIPOC U JIJIs pELICHUSI 3a/1a4U;

e BBIOWpaTh WHPOPMANMIO W3 HCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAITUIO
Pa3NMYHBIX BUAOB U (POPM IIPEICTABICHUS;

e CTPYKTYpUPOBaTh HH(MOPMAIIHIO, TPECTABISITH €€ B pa3IMIHBIX popmax,
WITIOCTPUPOBATh IpaPUuecKy;

e OIICHUBATH HaJIEKHOCTD uHbpOpMAIIMM [0  CaMOCTOSITEIbHO
c(hopMyIUPOBAHHBIM KPUTEPHUSIM.

2) Vuuesepcanvnvle KOMMyHUKamueHwvle Oelicmeus, 00ecneyusarom

chopMupo8aHHOCMb COYUATLHBIX HABLIKOB 00YYAIOUUXCSL.

Oo01enue:



BOCIIPUHUMATh ¥ (OpMYyIHpOBaTH CYXKAEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peuIeHus 3a1a4i, KOMMEHTHUPOBATh MOJTy4EHHbIN pe3y b Tar;

B X0J1€ 00CY>KI€HHS 33/1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYKAaEMOM TEMBI,
npoOJIeMbl, pelaeMoil 3aJaun, BbICKa3bIBaTh UEH, HALIEIIEHHbIE HAa TOUCK
pEIICHUs; COMOCTABJIATh CBOMU CYXACHHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB JUaora, OOHAPYKUBATh pa3jMuue U CXOJACTBO MO3MUIIMH; B
KOppEKTHOH hopme POopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yNbTaThl  pEIICHUS  3a/Jayd,  OKCIIEPUMEHTA,
UCCIIEIOBAaHMs,  MPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUSI C Y4€TOM 3a/1a4 MPE3eHTAuU 1 0COOEHHOCTEHN ayIUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHUMATb U MCIOJIb30BaThb  IMPEUMYILECTBA  KOMaHAHOM U
VMHAUBUYaIbHOM pabOThI MPU PEIIEHUH YUYE€OHBIX 33/1a4; IPUHUMATh LIEJb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBAaTh OPTAHU3AIMI0 COBMECTHOMU
paboOThI, pacipenensiTh BUbI padoT, JOTOBapUBATHCs, 00CYK1aTh TPOLECC
U pe3ysbTaT padboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOEH;
y4acTBOBaTh B IPYIIOBBIX (hopMax padoTsl (00CYyKaeHUsI, 0OMEH MHEHUH,
«MO3TOBBI€ IUTYPMB» U HHBIE); BBIMOJHATH CBOIO 4YacTb PabOThI U
KOOPJAMHUPOBaTbh CBOU JEUCTBUS C JPYTMMHM 4YI€HAMU KOMAaHJbI;
OLICHMBaTh KaueCTBO CBOEro BKJaJa B OOLMI MPOIYKT MO KPHUTEPHIM,
c(hopMyIMPOBAaHHBIM y4aCTHUKAMH B3aUMOIEHCTBUSI.

Vuueepcanouvie  pecynamuenwle  Oeticmsus,  obecnedusarom

¢0pMMpO6‘ClHu€ CMDBLCII06bIX YCMAHOBOK U IHCU3HEHHbBIX HABBLIKOEB IUHHOCMU.
CﬂMOOpFﬂHHGlﬂIIP[HZ

COCTaBJISITh IUIaH, AITOPUTM PEIICHHUs 3aauu, BHIOUpaTh CIIOCO0 peleHus
C y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOU
uH(pOopMaLuu.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMU T[IO3HABATEIbHON peduexkcuu Kak OCO3HAHUSA
COBEPIIAEMBIX IEMCTBUIA U MBICIUTEIHHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJIETh CIOCO0AaMU CaMOMPOBEPKH, CaMOKOHTPOJS TIpollecca u
pe3yJibTaTta pelieHus MaTeMaTUYECKOM 3a/1a4uH;

NPEABHUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIIEHUU
3a/1aul, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTara IEM M YCJIOBHUSM, OOBSICHATH
MPUYMHBI JOCTUKEHUSA WM HENOCTHUKEHUS PE3yJbTaTOB JIESITELHOCTH,
HAXOJUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh HOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb.

[IpuMeHSATh aKCHMOMBI CTEPEOMETPUM U CJIECACTBUS U3 HUX NPHU PELICHUU
r€OMETPUYECKUX 33/1a4.

OnepupoBaTh NOHATUAMU: NAPATUIETBHOCTD U IEPTIEHAUKYJIIPHOCTD MPSIMBIX
Y IJIOCKOCTEM.

KnaccugunmpoBares B3aMMHOE pPacloJIOKEHUE NPSIMBIX U IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSAMU: JABYTPAaHHBIA YroJ, TPaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOIO yria; JMHEHHBIN YroJl ABYTpaHHOIO YIJa; TpajycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHUSIMU: MHOTOTPAHHHUK, BBIMYKIBI ¥ HEBBIMYKIIbINA
MHOTOTPAHHUK, 3JIEMEHThl MHOTOTpPaHHUKA, IPaBUJIbHBIA MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IUpaMHaa; MpU3Ma,
MPSIMOYTOJIbHBIHN MapajieNienumne, Kyo).

KnaccupumnupoBarb ~ MHOTOrpaHHMKH,  BbIOMpas ~ OCHOBaHUSA  JJIA
Kjnaccuukanuyu (BBIMYKJIBIE W HEBBINYKJIbIE MHOTOIPAHHUKH; MPaBUJIbHBIC
MHOT'OTPAHHUKH; IPSIMbIE U HAKJIOHHBIE TTPU3MBbI, AP AILICTICTIUIICbI ).

OnepupoBaTh HOHIATUSIMU: CEKYILAS INIOCKOCTh, CE4€HHE MHOTOTPAHHUKOB.

OOBACHATH NPUHIMIIBI TOCTPOCHUS CEUEHUH, UCTIOJIb3YS METO I CJIE/IOB.

Ctpouth ce4yeHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATh
(BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PUCYHKOB NPOCTBHIX OOBEMHBIX (pUTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemats 3amaun Ha HAXOK€HUE T€OMETPUYECKHUX BEJIMUUH 110 00pa3laM UiH
AITOPUTMAM, MPUMEHSS W3BECTHBIE AHAJMTUYECKUE METOJbl IPU PELICHUU
CTaHJAPTHBIX MaTeMaTUYeCKUX 3a]a4 Ha BHIYUCJIEHUE PACCTOSIHUM MEXIY ABYMS
TOYKaMHM, OT TOYKHM JO TNPSIMOHM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOLUUMUCS MPSMbBIMHU.

Pematp 3anaun Ha HAXOKAEHUE T€OMETPUYECKUX BEJIMUKH 110 00pa3LaM Uiiu
arOpuUTMaM, MPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOAbl MPU PEHICHUU
CTAHJAPTHBIX MAaTEeMAaTUYECKUX 337ad Ha BBIUKMCJICHUE YIJOB  MEXIY
CKPCLIMBAIOIIUMHUCS TMPAMBIMH, MEXKIY TMPSAMOM U TUIOCKOCTBIO, MEXIY
TJI0CKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruucisate 00bEMBI U TUIONIAAM TOBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma,
nUpaMyuaa) € TpUMEHEHHEM (QOpPMYJ; BBIYUCISATH COOTHOILCHUS MEXITY
TUIOIAASIMU ITOBEPXHOCTEH, 00bEMaMU MO JOOHBIX MHOT'OT PAHHUKOB.

OnepupoBaTh MNOHATHAMU: CHUMMETPHUS B IHPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LEHTP, OCh U TNIOCKOCTh CUMMETPHUHU (DPUTYPBHI.

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (DUTYpax, MPEACTABICHHYIO Ha YEpTeXaxX U
PUCYHKAX.

[IpumensaTs reoMerpuueckue ¢GaxKThl sl PELICHUS CTEPEOMETPUUECKUX
3a71a4, IPEAIOJIArarlnX HECKOJIBKO IIAr0B PEIIECHNUs, €CJIA YCIOBUS IPUMEHEHU S
3a/1aHbl B IBHOM hopMe.

[IpumensaTs mpocTenime NOporpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTh HpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
YKU3HHU, PACIIO3HABATH [POSIBICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IprMenATh 1OJyYEHHBIE 3HAHUS Ha IPAKTUKE: AHAJIM3UPOBATH PeEalbHbIC
CUTyallud W IIPUMEHATb WU3YYEHHbIE IOHATUA B INPOLIECCE IIOUCKA PELICHUs
MaTeMaTuyecku CQPOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEATbHBIE
CUTyalluh Ha s3bIKE T[E€OMETPUM, HCCIEA0BaTh I[OCTPOCHHBIE MOJEIA C
UCII0JIb30BaHUEM F€OMETPUYECKUX IIOHITHUI U TEOPEM, allnapara areOpsl; perarb
IIPAKTUYECKUE 3a1a41, CBSI3aHHbIE C HAX0KICHUEM T'€OMETPUYECKHUX BEIMYHH.

11 KUIACC

OnepupoBaTh MOHSATUSMH: IWIMHIAPUYECKAs MOBEPXHOCTb, OOpasyrolme
UWJIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHIAP;, KOHHUYECKass  MOBEPXHOCTb,
00pazyrorye KOHUIECKO MOBEPXHOCTH, KOHYC; C(heprudeckas mOBEpXHOCTb.

PacmiosnaBats Tena BpameHus (IWIMHAP, KOHYC, cdepa v map).

OO0BACHATH CIIOCOOBI OJTy4YEHUS TEN BPAIICHUS.

KnaccudunmpoBaTts B3anMHOE pacmoioxkeHue chepbl ¥ MIOCKOCTH.

OnepupoBaTh NOHIATUSIMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBHICOTA
CErMEHTa; IApOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Bbrunciath  00BEMBI M IUIOIIAAM  TIOBEPXHOCTEW Ted  BpalCHHS,
reOMETPUYECKUX TEJI C TPUMEHEHHEM (PopMmyJL.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHUK, BMIHCAaHHBIH B cdepy U
OTNMCAaHHBIA OKOJO cdephl; cdepa, BNUCaHHAsT B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

BbIuncyiaTh COOTHOIIEHUSI MEXY IUIOMIAIMU [MOBEPXHOCTEH U 00BEMaMU
MOJTOOHBIX TEJI.



N306pakath n3yyaemble (PUTYpHl OT PYKM M C THPUMEHEHHEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB IMTPOCTHIX 00BEMHBIX
¢uryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHUs TeJ BpaICHUS.

W3Bnekarb, WHTEpOpPETUpOBaTh U MpeoOpa3zoBbIBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTrypax, NpeaCTaBICHHYIO Ha YepTeKax U
PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJNHATE IEUCTBHUS CJIOKEHUST BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHO>KEHUS BEKTOpa Ha YHUCJIO, 00bSICHAThH, KAKUMH CBOMCTBaMU OHU 00J1a/1a10T.

[IprMeHATH PaBUIIO MapAIUIETIENUIIEAA.

OnepupoBaTh NOHATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroOJl MEXIY
BEKTOPaMHU, CKAIPHOE NPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE Y KOMIUIAHAPHBIE
BEKTOPHI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YHUCIIO0, YOI MEXKAY
BEKTOPaMH, CKAIAPHOE IIPOU3BEICHHUE, PACKIAAbIBATL BEKTOp II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHHUEM B IEKAPTOBOU CUCTEME KOOPAUHAT.

[IpumensaTh reoMeTpuueckue (axkTbl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a71a4, IPEAI0JIararlluX HECKOIbKO I1aroB PELEHUs, €CJIA YCI0BUS IPUMEHEH U
3a/1aHbBI B IBHOU (popMme.

Pemwate mpocTennme reoMeTpudecKre 3aJadyd Ha IIPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOTO METO/1A.

Pemate 3amaum Ha [0Ka3arenbCTBO MATEMAaTHYECKUMX OTHOLICHUM U
HaXO0’KJI€HHE F€OMETPHYECKHUX BEJIMUHH 110 00pa3liaM WM aaropuTMam, IpUMEH sl
M3BECTHBIEC METOIbI ITPU PEIIEHUH CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumensaTh mpocTeWIMe NpOrpPaMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPYU PELIEHUN CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoauTh HpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJAE U
YKA3HHU, PACIIO3HABATH NPOSBICHUE 3AKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh NONMyYEHHBIE 3HAHUS HA IMPAKTUKE: AHAJIIM3UPOBATH PEaIbHBIC
CUTyalluh W IPUMEHATb WU3YYEHHbIE IOHATHUSA B INPOLIECCE IIOUCKA PELICHUs
MaTeMaTu4ecku CQPOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh peaJbHbIC
CUTyallUh Ha s3bIKE T[E€OMETPUM, HCCIEN0BaTb MOCTPOCHHBIE MOJEIA C
MCIIO0JIb30BaHUEM F'€OMETPHUUYECKUX OHSATUI U TEOPEM, alrapaTa anreopbl; pemarhb
IIPAKTUYECKHUE 3a1a4U, CBSI3aHHBIE C HAX0KAECHUEM T'€OMETPUYECKHUX BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
Koau4yecTBo yacos DJIeKTPOHHBIE
Ne HaunMeHoBaHMe pa3ieioB U TeM (uud posbIe)
Konrpoabubie | IIpakTnyeckue
n/n NMPorpaMmabl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsl
bu6mmoreka [IOK
! Beejenie B crepeomeTpiio 10 https://m.edsoo.ru/1¢209e37
5 [Ipsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmorexa [IOK
[TapannenbHOCTh MPSAMBIX U TIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [TepnieHUKYIAPHOCTD MPSAMBIX U 12 bubnunoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYIiibl MeXIy MPSMBIMU U TNIOCKOCTSMU 10 1 https/m.edsoo.ru/1c209e37
bu6nmmoreka [JOK
> MuororparHHuKH 1 ! https://m.edsoo.ru/1c209e37
" bubnmuoreka [IOK
6 O0bEMBI MHOTOTPaHHHKOB ? ! https://m.edsoo.1u/1¢209e37
' bu6nuoreka [JOK
7 IloBTOpEeHME: CeUeHUs, PACCTOSHUS U YIVIbI 4 1
https+//m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 5 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaunMenoBanue pa3iejioB 1 TeM nud poBLIe
Ne n/mt P Kontposbnbie | IIpakTtuyeckune (acppp )
NMPorpaMmbl Bcero o0pa3oBareJibHbIE
padoThbI padoThI
pecypchbl
bu6moTtexka [IOK
I Tena spamenus 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
2 OOnEMEI T > ! https://m.edsoo.ru/1¢209e37
3 Bekto 00 a OCTPAHCTBE 10 1 bubmmorera OK
KTOPBI M KOOPAMHATRI B POCTPAHCT https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHNE, 7 1 bu6aunoreka [JOK
cUCTeMaTH3alusa 3HaHU I https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 0







IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosmmuecTBOo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Konrtpoabubie | IIpakTuyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsbl
OCHOBHBIE ITOHSTHS CTEPEOMETPHU
TOYKA, IpsiMasi, IJIOCKOCTb,
npoctpanctBo. [IpaBumna
bub6mnoreka [IOK
1 M300pakeHUs Ha pUCYHKax: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHU s TIOCKOCTEH,
napajieNbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: nepecekaronmecs
bu6anoreka [JOK
2 MIJIOCKOCTH, MepeceKarolmecs mpsmas 1
https://m.edsoo.ru/2d8a9¢99
U TIJIOCKOCTD
[TonsTus: nepecexkarnmecs
bub6mnoreka [[OK
3 MJIOCKOCTH, MTepeceKaronmecs mpsamas 1
https://m.edsoo.ru/db685¢73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKaMH,

4 M300pakeHNE MHOTOTPAaHHHUKOB Ha | bubnmnorexa [IOK
PUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a6395%d
yeprexax
Havanenble cBeneHus o kyoe u

R 0 bubnuoreka [IOK
5 nupamMuie, uX pa3BEPTKA U MOJIEIH. 1
https//m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bubnnoreka LIOK

6 HauaneHbie cBeneHUs 0 Kyoe U 1 0

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




UpaMHJIe, UX Pa3BEPTKUA U MOJIEIH.
CeueHust MHOTOTPaHHUKOB

TToHsTHE 00 aKCMOMATHYECKOM

; bu6anoreka [JOK
MOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI
P P P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
[Tonsitne 06 akCHOMaTHYECKOM
8 ocTpoe cTepeoMe aKCHo bu6anorexa LIOK
1| HUU CT METPHUH: aKCHOMBI
R P B3 https://m.eds00.1ru/239¢8cb4
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
[onsiTre 06 akCMOMAaTHYECKOM
bubmmoteka [IOK
9 MIOCTPOECHHUU CTEPEOMETPUH: AKCHOMBI
https//m.edsoo.1u/65c6b106
CTEPEOMETPHUH U CIIECJICTBUS U3 HUX
[TonsiTne 06 akcMOMaTHUYECKOM
bu6anoreka [JOK
10 IIOCTPOEHHUU CTEPEOMETPUN : AKCHOMBI
https+//m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
B3anmHoe pacnonoxeHue npsmMbIX B
1 IIPOCTPAHCTBE: IEPECEKAFOIIMECS, bubnuoteka [IOK
rapajuleIbHbIe U CKPELMBAOLIMECS https//m.edsoo.1u/1a25206
npsiMbIe
[TapannenbHOCTh TPSAMBIX U
MIJIOCKOCTEH B TPOCTPAHCTBE:
bu6anoreka [JOK
12 NapajuleIbHbIE IPSIMBIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPAIIEIBHOCTh TPEX
MPSMBIX
[TapasmenbHOCTh NPAMBIX U
13 IIOCKOCTEN B ITPOCTPAHCTBE: bu6muoreka [IOK
[TapamienbHOCTh MPSIMON U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
bubmmotexka [IOK
14 Vbl ¢ coHanpaBIeHHBIMU

https://m.eds00.ru/914071b9




CTOpOHaMH

15 Yron Mexay npsMbIMHU B bubnmnorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe 733862
16 VYron Mexay npsMbIMU B bubnuoreka LIOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaynenbHOCTh NIIOCKOCTEN: bubmmnorexa LIOK
rapajulebHbIe IIIIOCKOCTU https://m.edsoo.ru/2e18f255
. . bub6moreka [IOK
18 CBoiicTBa MapajieNIbHbIX MIIOCKOCTEN
https://m.edsoo.ru/e504d656
IIpocreiinme mpoCTpaHCTBEHHBIE
bu6anoreka [JOK
19 (urypbl Ha IJIOCKOCTU: TETPadIp,
https://m.edsoo.ru/4a28dc02
KyO, Mapaijienenurnesn
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHIIE CEACHITI https:/m.edsoo.ru/1d434d0f
bub6mnoreka [IOK
21 I1 i
OCTPOCHHC CCUCHHH https://m.edsoo.ru/ec26fe5d
KounTtponpsHas pabota mo teme
” "TIpssMble ¥ MJIOCKOCTHU B bubnuoreka LIOK
npocrpascrtse. [lapannensHocTh https://m.edsoo.ru/9a0a%56
MPSMBIX U TIJIOCKOCTEM"
[leprieHAMKYISPHOCTD MPSIMOM U
23 HHECKocIiHIfyne pneH 1 Jp;ﬂ HBIC bubamoreka TIOK
- TICPHICHIKYIAP https://m.edsoo.ru/b19f6a5d
NpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napajuienbHbIE U bubmmnorexa [IOK
MEPIEHIUKYISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
’s [IpsiMble mapayaenbHbIC U bubnmnorexa [IOK
MEPIIEH IUKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH bubnnoreka LIOK




HpHMOﬁ U IJIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Tpu3Hak nepneH IMKyIIPHOCTH bubnmnorexa [IOK
MPSMON M IJIOCKOCTH https://m.edso00.1u/79165d15

)8 Teopema o npsiMoit bubnuoteka [IOK
MEPIECH IUKYJIIPHOH IIIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsiMoit bubmmnorexa LIOK
MEPIEH IUKYJIAPHOH IIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsiMon bubmuotexa LIOK
MEePIEH IUKYISIPHOM TIJIOCKOCTH https+//m.edsoo.ru/7d18834b
[lepieHAMKyslp ¥ HAaKJIOHHBIE:

31 aiTOHEHI;yOT I;oqm 0 IUIOCKOCTH bubmrorera HOK
p fI ’ https://m.edsoo.ru/33¢c477d3
paccTosiHUE OT NPSAMOM JI0 MJIOCKOCTH
[lepnienuKynsip ¥ HAKJIOHHBIE:

32 afc 0 \ I;yo po KU JI0 IJIOCKOCTH butamorera LOK
PacCTOARME OT TOH fl ’ https://m.edsoo.ru/66fefadd
paccTosiHuEe OT MPSIMOU JI0 TIIIOCKOCTH
[leprieHAUKyIAp U HAKIIOHHBIE:

33 a(i:TOHEI/II;yOTI”)FOHIG/I 0 TJIOCKOCTH bubmmorera LOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT IPSIMOM 10 MIJI0CKOCTH
[lepieHAMKyslp ¥ HaKJIOHHBIE:

34 a(f)CTOﬂfIHI;yOTI”)FOHKH 0 TUIOCKOCTH bubamorexa TIOK
P ? . ’ https//m.edsoo.ru/dbee22bc
paccTosiHUE OT MPAMOM JI0 MJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJ MEX]TY bubnuoreka [IOK
MPSMOU U IMJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yrom, TUHEWHBIN yroi bubnmnorexa [IOK
JBYIPAaHHOTO yIIa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yrou, JUHEWHBIN yroia bubnnoreka LIOK
JBYIPAaHHOIO yIIa https://m.edsoo.ru/c7c777ed

38 [leprieH AU KYIAPHOCTD NIIOCKOCTEM: bu6nuoreka [IOK




MPU3HAK NEPIEHANKYIIPHOCTH JIBYX
IJIOCKOCTEM

https://m.edsoo.ru/ec3e2da3

[leprieH AUKYISPHOCTD IIOCKOCTEN:

39 NPU3HAK NEPIEHANKYIAPHOCTH ABYX bubmorera HOK
5 https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEN
[leprieHAMKYISPHOCTD MJIOCKOCTEHN:
40 npzsﬁax HI;;,HGII){JII/IKyHHpHOCTI/I JBYX bu6anorexa LIOK
% https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o TpEX mepneHuKyIsIpax butanorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX mepreH IUKyIsIpax Bubnuoreia [OK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx nepneHuKymspax butanorexa LIOK
https://m.eds00.1ru/91246736
KonTpomnrsHas paboTa mo remam
44 "TleprieH IUKyISIPHOCTD MPSIMBIX U bubmmnorexa LIOK
njockocter" u "Yiel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTSMH "
[lonsiTMe MHOTOTpaHHHMKA, OCHOBHBIE
AJIEMEHTHl MHOTOIPaHHUKaA, BuGmiorexa LIOK
45 BBIITYKJIBIE W HEBBIITYKIIbIC
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHMKH; pa3BEPTKa
MHOTOTpaHHHKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHu U
46 OCHOBaHUs IPU3MBI; NIpsAMas U bubmuotexa LIOK
HaKJIOHHAs TPU3MBI;, OOKOBas 1 https://m.edsoo.ru/b4ad63ad
IIOJIHAsI TOBEPXHOCTD IIPU3MBI
47 [Tapannenenunen, npsAMOYroJIbHbIN bub6muoreka [IOK

mapajuieJICnuIea u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




[MupaMua: n-yroipHas nupamuja,
TpaHu ¥ OCHOBAHME MU PAMUJIBI;

bu6anoreka [JOK
48 O0KOBas U MOJIHAs TOBEPXHOCTh
. https://m.edsoo.ru/fblcd0as
MUPAMUIBL; IPABUIIbHASA U YCEUEHHAS
nupamMuaa
[IpaBusIbHBIE MHOTOTPAHHUKH :
MOHSTHE TPaBUIBHOTO
MHOTOTpaHHMKa; TTpaBUJIbHAS TpHU3Ma bubnmnorexa [IOK

49
U IIpaBUIJIbHAS IUPAMUIQA; IPABUJIbHAS https://m.edsoo.ru/074c8865
TpEYroJibHasi MUpaMuia u
MPaBUJIBHBIN TETpadIp; KyO
[IpencraBiieHne O MpaBUIbHBIX

bub6mauoreka [IOK
50 MHOTOTPaHHHUKaX: OKTadIp,
https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCAIP.
CuMmMeTpus B IpOCTPaHCTBE:
CUMMETpPH S OTHOCUTEIBHO TOUKH,

51 HPSAMOM, IJIOCKOCTH. DJIEMEHTHI bubmmnorexa LIOK
CUMMETPHUHU B MUPAMU 1AX, https://m.edsoo.ru/b9e777d9
napajuieJenuneaax, NpaBuiIbHbIX
MHOTOTPaHHHUKaX
Bolunciienue 31eMeHTOB

52 MHOTOTPAHHUKOB: péOpa, NraroHaIu bubmmorera HOK

P + PEopa, ’ https://m.edsoo.ru/6¢cdbecef
YIIIBI
[Inomanps 6OKOBOM MTOBEPXHOCTU U
IIOJTHOM ITOBEPXHOCTHU IIPSIMOU
53 MPU3MBI, IUIOIIAIb OCHOBAaHUM bubmmorera LIOK
p ’ . ’ https://m.edsoo.ru/37d84157
Teopema 0 OOKOBOW MOBEPXHOCTHU
IPsIMOM TPU3MBI
54 [Tnomaae GOKOBOM MOBEPXHOCTH U bu6muoreka [IOK




IMOBCPXHOCTH HpaBHHBHOfI

U PaMH/JIbI, TEOpEMa O TUIONRAIN
OOKOBOI MTOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MTHPAMHU BT
55 KonTponsHas padoTa mo teme bubnmnorexa [IOK
"MuororpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubnuoreka [IOK
56 IT 0 00
OFITHE 0h 0OBEME https://m.edsoo.ru/7ad0020b
bu6anoreka [JOK
57 O06né
HEM LTHPaMITILET https://m.edso0.ru/235171b3
" bub6muoreka [IOK
>8 OOBEM MmHpamH b https://m.edsoo.ru/f47dfefd
" bub6moreka [IOK
>9 OOnEm mupavm o1 https://m.edso00.ru/79¢10312
" bub6muoreka [IOK
60 O0BEM mipamuaE! https://m.edsoo.ru/2faadc3f
" bub6moreka [IOK
61 OOnEM mpH3MEI https/m.edsoo.ru/79853608
" bub6muoreka [IOK
62 OBxEM mpHaMbI https://m.edsoo.ru/1€053890
N bubmoreka [IOK
63 06
DEM TPH3MBL https://m.edsoo.ru/482d3f51
64 Kontponbnas pabora o reme bubnuoreka LIOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIEHIE
65 CHCTeMaTH3allusl 3HAaHUH. bubmoreka [IOK
ITocTpoenue ceueHuii B https//m.edsoo.ru/098bedad

MHOT'OI'paHHUKE




[ToBTOpEeHME, 0600IICHNE
CHUCTEMAaTU3allus 3HaHUH.

66 Brruncnenue pacCTOSIHUN : MEXKIY | bubmmnorexa [IOK
JIByMsI TOYKaMH, OT TOYKHU JIO TIPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIIIOCKOCTH, MEKTY
CKPEIMBAIOIMMUCS TPIMBIMU
bu6aunoreka [IOK
67 HroroBast koHTpoabpHas paboTa 1 https/m.edsoo.rwb9146bc0
[ToBTOpeHme, 0600meHNe
CHUCTEeMaTH3allusl 3HAaHUH.
BreranciaeHue yrioB: MExX
68 CerumBa}onnfvmcs[ np;{MZIMH, 1 bubmaorexa HOK
N https://m.eds00.1ru/56765¢8b
MEXIy IPSMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY
TIOCKOCTSIMH
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypcebl
Cdepa u map: neuTp, paguyc,
ep P P, PaiiLy bub6moreka [IOK
1 JUAMETP; TLUIOWRAAb TOBEPXHOCTH 1
https://m.edsoo.1u/0341bc2b
chepsl
BianmMHoe pacrionoxenue cdepsl u
bub6mauoreka [IOK
2 TJIOCKOCTH; KacaTeJIbHAs MJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mnomans chepsr

3 N3o0pakenue cdepsl, mapa Ha | bubmmoreka [IOK
miockoctu. CeueHus mapa https://m.edsoo.ru/bc 15712
Hunuaapuyeckast MOBEPXHOCTD,

4 oOpa3zyronme MUIUHIPUIECKON 1 bubnuoreka [IOK
IIOBEPXHOCTH, OCh LIUJINHAPUYECKON https://m.edsoo.ru/6054b8c |
MMOBEPXHOCTHU
Hunuaap: ocHOBaHMS U OOKOBast

5 TMOBEPXHOCTh, 00pa3yroIasi 1 OCh; 1 bubnuoreka [IOK
TI0MAH OOKOBOU ¥ TIOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0parkenre uanHIpa HA
II0CKOCTH. Pa3BépTka LuIUHIpA.

6 CeueHus LMIINH pa (HJIIIJCKOCII“IBI:O 1 bubmorera HOK

H N AP ’ https://m.edsoo.ru/016e25eb
napajienbHON niu
MEPIICHANKYIISIPHON OCH IIHJIMHPA)
bu6mmoreka [IOK
7 Konnueckast moBEpXHOCT, 1
https://m.edsoo.ru/c94ba09%b




oOpa3yrolme KOHUYECKON
MMOBEPXHOCTHU, OCh M BEPIIIMHA
KOHUYECKON MOBEPXHOCTH

KoHnyc: ocHOBaHMeE U BEpIIMHA,

8 oOpa3yroiasi U OCh; IUIOIAIb Brbmmorexa [IOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHOW TOBEPXHOCTH
HYC: u
5| mmcors conommmn Sonamen - Bubmorcea LIOK
’ https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3o0paxenne koHyca Ha
II0CKOCTU. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TIOCKOCTBIO, bu6muorexa [IOK
napajiyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde 1be8
TJIOCKOCTBIO, TIPOXOIAIICH Yepe3
BEPILMHY)

1 KomOunanus ten BpaieHus u bubmmnorexa [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHHUK, OMHUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAsS B bubnuoreka [IOK
MHOTOTPAaHHUK UJIK B TEJIO https://m.edso0.ru/0b136158
BpaIlCHUS

13 [Toustre 06 00béMe. OCHOBHEBIE bubmoreka [IOK
CBOMCTBA 00BEMOB TEJ https://m.edso0.ru/26a03fb7

N bubmmotexka [IOK
14 OOBEM IIMHIpa, Koy https://m.edsogru/5513d87b
. bu6aunoreka [JOK
15 O6nEM mapa u moma, cepo: https://m.edsoo.ru/d189bde2
16 [TomoGHBIE TENa B MPOCTPAHCTRE. bubmorexa HOK

https://m.edsoo0.ru/810cfleb




CoOTHOIIICHUS MEX]Ty TIIIOLMAASIMA
MMOBEPXHOCTEH, 00bEMaMU

MMOJOOHBIX TEl
17 KonTponbHas paboTa mo remam bubnmnorexa [IOK
"Tena Bpamenus" u "O0bembl Tem" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mimockocTy U B bubnmnorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CIo’keHH e U BEIYHUTAaHUE BEKTOPOB bubmorexa [OK
p https://m.edso0.1u/23{41089
20 VYMHOXKEHHE BEKTOpa Ha YMCII0 bubmmorexa [IOK
P https://m.edsoo.ru/dee379¢b
PasioxxeHne BexkTopa mo TpéM
21 HEKOMILJIaHAPHBIM I1:@1@0 :M bubmmorexa IIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
Pemenue 3aa4, CBI3aHHBIX C
22 o I/IMeHeHI/IgMH aBHJI JEHUCTBUI C bubmoreia OK
p p a https://m.edso0.ru/5a827900
BEKTOpaMu
IIpsimoyronpHas cucreMa
73 KOOpPJMHAT B IPOCTPAHCTBE. bu6anoreka [JOK
Koopaunate! Bexropa. IIpocreitnme https://m.edsoo.ru/48db7058
3aJla4i B KOOpJIMHATaX
24 VYron Mexay BEKTOpamH. bu6muoreka [IOK
CxanspHOE NPOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725eftc4
Beruncnenue yrinos Mexiy bubmuotexa LIOK
25
MIPSAMBIMH U TIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
KoopamHaTHO-BEKTOPHBIN METO
b P A bu6mmoreka [IOK
26 IIPU PEIIEHU U T€OMETPUIECKUX

3aa4

https://m.edsoo.ru/d3alfe30




KontponbsHas pabora o teme

27 "BekTropbl ¥ KOOpIMHATHI B 1 bubmoreta HOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[oBTOpenue, 0600IICHNE U
73 cucremMaTu3aius 3HaHui. OCHOBHEIC | bub6moreka [IOK
¢urypsl, QakTbl, TEOpEMbI Kypca https://m.edsoo.ru/1780basd
MJIAaHUMETPUU
[MoBTOpenue, 0600IICHNE U
79 cucremMaTu3aius 3HaHui. OCHOBHBIC | bub6moreka [IOK
¢urypsl, QaxkTbl, TEOpEMbI Kypca https://m.edsoo.ru/078cd184
MJIAaHUMETPUU
[NoBTOpenue, 0600IICHNE U
30 cUcTeMaTu3alus 3HaHUK. 3a1aun | bub6moreka [IOK
IUIAHUMETPUHA U METOJIBI KX https://m.edsoo.ru/7491efe
peleHns
[NoBTOpenue, 0600IICHNE U
31 cUcTeMaTu3alus 3HaHUK. 3a1aun | bub6moreka [IOK
IUIAHUMETPUHA U METOJIBI KX https://m.edsoo.ru/4dffda97
peleHns
[NoBTOpenue, 0600IICHNE U
37 cucremMaTu3aius 3HaHui. OCHOBHEIC | bubmoreka [IOK
¢urypsl, QaxkTbl, TEOpEMbI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPHU
bubmauoreka [IOK
33 HtoroBas koHTposbHas padoTa 1 https//m.cdsoo.rwec24dfe
34 [loBTOpenue, 0000IIEHNE U 1 bubnuoteka [IOK
cucTeMaTH3alus 3HaHU | https+//m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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