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MNOSACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo reomeTpud pa3zpaboTaHa Ha OCHOBE IMpHKa3a
MunucrepcrBa npocsemenuss Poccuiickorn ®enepaunun ot 18. 05. 2023 Ne371
«O06 ytBepxkaenun DenepanbHoi 00pa3oBaTENbHON MPOrpaMMbl  CPEIHETO
obmiero oOpa3oBaHUsS» U 00pa30BaTENBHOM MPOTpaMMBbl CPEAHETO OOIIETO
obpazoBanus MBOY «bytsimuikas COLLD.

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormmxest 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOT0 00pa30BaTeNIbHOIO CTaHAAapTa CPEAHEro O0IIero o0pa3oBaHus,
C Yyuy€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABSIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, W TPAAHUIMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 00pa3oBaHMUs,
L[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO U II03HABATEIBHOIO PAa3BUTHS
JUYHOCTHU 00YyYarOIIHNXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro oOIIero
oOpa3zoBaHus OOyCIIOBJI€HA MPAKTUYECKOM 3HAUYUMOCTBIO METANpeIMETHBIX U
MPEJAMETHBIX PE3YJhTATOB OOYyYECHHS] TE€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0ydaromuxcs, (GopMUpoBaHUs (YHKIIMOHAIHLHOM MaTeMaTHU4eCKOu
IPaMOTHOCTH, U3yYEHHs IPYTUX Y4eOHBIX NUCIUIUTMH. Pa3BuTne y oOydaromuxcs
MPABUIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOHMCXOXKICHHUH T€OMETPHUYECKHX
aOCTpaKkIuii, COOTHONICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPAKCHUS
MaTeMaTU4eCKOW HAyKOW SBICHUM U MPOLECCOB PEAIBHOIO MHpaA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTHYECKOTO MOJICTHPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
YYaIUXCsl, a TaKKe KauyeCTB MBINUICHHUS, HEOOXOMUMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECHeYMBAaET BO3MOXHOCTb HW3YUYEHHUS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAIMIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHue, (GOpMHPYEeMOe MpPHU H3YUYCHUU OO0YyUYarOIIUMHUCS
NOHSATHUHHBIX OCHOB T€OMETPHUH U ITOCTPOSHUH IESITOYKH JIOTHYCCKUX YTBEPKICHHM
B XOJI€ pPEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBLIBUTaTh M OMPOBEPTraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIIEHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.



YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX AESATENbHOCTU 4YenoBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, ¢dopma
OTPaXXEHHUS OKPYXAIOIIer0 MHpPA, YCIOBHE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpazoBaHusi  AeWCTBUTENBHOCTH.  ONepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl y4eOHOM U TPYIOBON J1E€ATEIBLHOCTH,
SBIISIETCS. OAHMM M3 TMPO(PECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amadya (OpMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS — CYIIECTBEHHOINO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOMN AESITEIILHOCTH M0 MHOTUM HaIPaBICHUSIM.
Llenp ocBoeHHs TporpaMMbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eo0pa3oBarebHOE W OOLIEKYJIbTYPHOE pPAa3BUTHE
oOyJarommxcs  4epe3  00ecrledeHHe  BO3MOXXHOCTH  MPUOOpPETEHUS |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHMM U JICUCTBUM,
cenu(pUIHBIX T€OMETPUH, BOBMOKHOCTH YCTIEITHOTO MPOJOHKEHHUS 00pa30BaHMsI
0 CIIEIUANTBHOCTSIM, HE CBA3aHHBIM C MPUKJIIAJIHBIM HCIIOIH30BAaHHEM T€OMETPHH.
[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHAa3HA4YeHA IS
0oOy4JaromMXcs CpeHeN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOI'O 0011ero oopa3zoBanus. TakuMm obOpa3om, oOydaromiecs Ha
06a30BOM YpOBHE JOJHKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHBIC
CO CcHenu(pHUKONl TreoMeTpur U HEOOXOAMMbIE HJs JKU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YUYUTh T'€OMETpHUIO Oosee
rmyO0Ko, €clii B JalbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATHHON JAEATEIHLHOCTH.
JIOCTH)KEHHE 1eNM OCBOEHHS NPOrpaMMbl  00€CIEYHBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuoputeTHbIMHM 3aJayaMu  OCBOEHHUS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:
e (opMupOBaHHE TPEICTAaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU
KyJbTYpPbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM;

e (opmupoBaHue NpPEICTAaBICHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJEIISAX, MO3BOJISIONINX OMHCHIBATH
Y U3y4aTh pa3HbIe SIBICHUS OKPYKAIOLIETO MHUPA;

e (QopmupoBaHue yMEHHS pacmo3HaBaThb Ha 4YepTEXKax, MOJACIAX U B

peaylbHOM MHUpPE MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJIAJICHUE METOJAMU PEIIEeHHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKECHHSIX

IIPOCTPAHCTBEHHBIX (PUTYD;
e (QopmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIlEHUsI U UX OCHOBHBIMU CBONCTBaMU;



e OBJAJCHUE  AITOPUTMaMU  pEHIEHUS  OCHOBHBIX  THIIOB  3a]ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHbIC
pacCykJieHUsT B XOJE pEUIeHUs] CTePEeOMETPUUYECKHX 3aJad U 3aj1ad ¢
MIPaKTUYECKUM COAEPKaHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUX COCOOHOCTEM
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHUH, KpUTUYHOCTU MBIIILIICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM TPaMOTHOCTH, pEeNeBaHTHOU
FEOMETPUU: YMEHUE PACIO3HABaTh IPOSIBICHHUS T€OMETPUYECKHUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTYallMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEW, (OPMYIMPOBATH HUX Ha S3bIKE
IrE€OMETPUU U CO3/1aBaTh TEOMETPUUECKUE MOJENIH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKUN anmapaTr Uil PEUIeHUs NPAKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HUHTEPIIPETUPOBATh U OLIEHUBATh MOTYUYEHHBIE PE3YJIbTaThI.

OTnMYnTENBPHON OCOOEHHOCTBIO MPOrpaMMBbl SABIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HayaJle €ro HW3y4yeHus 3a7ay, peIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHU30BaHHas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAaETCs HAISAHO-KOHCTPYKTUBHOMY METOIY OOYy4YEeHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYaIlUXC B Kypce CTEpPEOMETpPUM MPOBOAMTCS 3a CYET peuleHus 3a7ad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOpPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJIEYEHHUS OT
HaIJIATHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAEP/KAHNUA.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble U TIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHHUE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOoJam
o0y4eHHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUs pabouell MporpaMMmbl, pachpeAes€HHbBIM MO0 ToJaM OO0ydeHus,
CTPYKTYpUPOBAaHO TakuM oOOpa3oM, YTOOBI OBJIAJEHHUE TIE€OMETPUUECKUMHU
HNOHATUAMHU Y HaBbIKAMU OCYUIECTBISIOCH MOCIEAOBATEIBHO U MOCTYHATENBHO, C
COOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B



OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0Yy4YaIOIMUXCs, PACHIUpSST |
yrayOnsist €€, o0pa3yst IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautes 2 yaca B Hexemo B 10 kimacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuyenus - 102 y4eOHbIX daca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsiMasi, IUIOCKOCTb,
npoctpancTBO. IloHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsMBIX B IMPOCTPAHCTBE: IE€pPECEKAIOLInecs,
IapajuleNIbHble M CKpemuBaroniuecs npsMble. [lapamnenbHOCTs MNPSAMBIX U
IUDIOCKOCTEH B NPOCTPAHCTBE: MAPAJUICIBbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U INIOCKOCTU. YTJBI C
COHAIPaBJIECHHBIMA CTOPOHAaMHM; YIOJ MEXIy NpSIMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: rapajuieiabHbIe IIJIOCKOCTH; CBONCTBA
napajyiebHbIX TUIockocTel. [lpocreifiive mnpocTpaHCTBeHHbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaieenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIIPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJ, JIMHEMHBIM yroa JABYTPAHHOIO  yIJia.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT M[psAMOM A0  IJIOCKOCTH,  HpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPHEHIUKYJIIPaXx.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronsHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune] U ero cpoucrsa. [lupamupma: n-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMU/IBL; PABUIIbHAS U
yceuéHHas nupaMuga. OJEMEHTbl MpuU3Mbl M nHUpamuabl. [IpaBuiibHBIE
MHOTOTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS NpPU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYroJibHAs MNUPaMUAA W MPABUIIbHBIN
terpadp; KkyO. IlpencraBieHve o TmpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOA,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B  NHUpaMHJIax, Napajulelenuneaax,
IIPABUWIbHBIX MHOI'OI'PAHHUKAX.



BrluncneHue 5SI€MEHTOB MHOTOIPAHHUKOB: pé€Opa, AWaroHaiau, YrJbl.
[Tnomans OOKOBOW TOBEPXHOCTH M IIOJIHOM TOBEPXHOCTH MPSIMON TIPHU3MBI,
IUIOIAJb OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPSAMOW MPHU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopemMa O Iulomand yceuéHHor nupamMunabl. [loHstue o0 o0BEMe. OO0BEM
MUPAMHUIBI, TPU3MBI.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONICHHS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEH, 00BEMAaMU NOTOOHBIX TEIL.

11 KITACC

TeJia BpaleHus

[umuaapuyeckast MTOBEPXHOCTH, oOpasyromue TUTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TOBEepXHOCTU. [lmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yIas M OCh;, IUIOMAJb OOKOBOM W ITOJHOM
MOBEPXHOCTH.

KoHnueckass ToBEpXHOCTh, 00pa3yromuye KOHMYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOHyC: OCHOBaHME M BEPIIUHA, 00pa3yromias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBI KOHYC:
o0Opa3sylollue 1 BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU CREpBHl.
B3aumHoe pacrionoxxenue cepsl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300pakeHue Ten BpallleHHs Ha TIOCKOCTH. Pa3BEépTka MIMHIpA U KOHYCA.

KoMOuHanuu Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIeHUsI.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
MPSAMOYTOJIGHOTO Tapajileyienurnena u ciaeacTBus u3 He€. OObEM IMIHMHIpA,
koHnyca. O0BEM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwimHIpa (TApAICTBPHO W TEPICHAMKYJISIPHO OCH), CCUCHHUS
KoHyca (TapaJiielbHO€ OCHOBAHHMIO W TIPOXOJAIIEE Yepe3 BEpIINHY), CCUCHUS
mapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIocKoCcTH U B TpocTpaHcTBe. CII0KEHUE U BEIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxxeHne BeKTopa mo TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwio mapamienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUII ¢ Bekropamu. lIpsMoyrosnbHas cucTema



KoopauHat B npoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadun B
KOOpAMHAaTaX. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEAECHUE BEKTOPOB.
Briuncienre yrioB Mexy NpsIMBIMHA M TIOCKOCTSAMHU. Koop/IMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS MPOrpaMMbl Yy4eOHOIro MpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnMTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTr0oCsl KaK aKTHBHOTO
M OTBETCTBEHHOTO 4Yi€Ha POCCHUHUCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICCTBOBATh C COLUMAJIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C HX
(YHKIUSAMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HICHTUYHOCTH, YBOKCHUS
K MPOILLJIOMY ¥ HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWXCHUSAM POCCUMCKHUX MAaTEMaTUKOB U POCCUKUCKONM MAaTeMaTU4ECKOU
IIKOJIBI, K WCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax YKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, JOTHYCCKOTO ITIOBEACHWS,
CBSI3aHHOT'O C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKU U JIEATEIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIaJla B OCTPOEHHE YCTOMYMBOTO OyAYIIETO.

JcTeTu4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHNH, pacCcyxICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMATHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHMUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHHUS, npu 3aHATHUIX CHOPTHUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATh COOCTBEHHBIC KU3HEHHBIC ILJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBRIO K  MAaTeMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUM BCEW J>KU3HHM; TOTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rH4YecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPhI, IOHHMMAaHWUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU ISl pellieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpbl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICACTBUHN JIJIs1 OKPY KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOH HayKdh Kak cdepbl YelIOBEYECKOM NESITEIHHOCTH, ATAIlloB €&
pPa3BUTHUS M 3HAYUMOCTH JJId Pa3BUTUS ITMBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU W MATeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPAa;
FOTOBHOCTBIO OCYILECTBJISATh MPOCKTHYIO WU MCCIEAOBATEIIBCKYIO JEATEIbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vnusepcanvuvie = nosmasamenvuwvie  Oeiicmsus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 00VUaAOWUxXcs (0ceoeHue
Memoo08  NO3HAHUS — OKpyXcarmwezo  Mupa;,  HnpuUMeHeHue  102U4ecKux,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBus:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHPOBATH
OTIpENeICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA IJis OOOOIICHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmylnupoBaTh U  MpeoOpa3OBbIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUCHHUH 110 aHAIOTHH;

e TMPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOBI;

e BBIOMpATh CTHOCOO pelieHusT y4eOHOH 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbHIOUpATh HauOoliee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTebckue 1eiicTBUS:

e HCIOJH30BaTh BOMPOCHI KaK MCCIIENOBATEIHCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpMHUPOBATH  THITOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXTy
00BEKTaMH, SBIICHUSIMH, IIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUS M BBIBOJBI 1O pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IPOIECCa, a TAaKKE BBIABUTATH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH JCPUIIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H,

e BbIOMpaTh UWH(DOpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IuYHBIX (opMax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHbopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KoMMyHuKamuenwvle Oeucmeus, 00ecnedusarom

chopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00YYAIOUUXCHL.

OO0umenue:



BOCIpUHUMATh U  (GOPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS MO
XOJly peuIeHus 3aJa4l, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX)AaeMOM TEMBI,
po0JIeMbl, pelIaeMoi 3aaul, BbICKAa3bIBaTh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jMyUMe U CXOJCTBO MO3ULMUH; B
KOppPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;
OPEJCTaBIsATh  pEe3yJbTaThl  pEeHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaThb  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON paOOThI MPHU PElIeHNH Y4eOHBIX 3aa4; MPUHUMAThH IIeTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pacripeeNiaTh BUABI pabOT, JOrOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMU YJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOErO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oeuicmsus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 pEIIeHUS
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[IO3HABaTEJbHOW pedJeKCuu KaKk OCO3HaHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOMN 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHIKEHMS WIM HEJNOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJ/IBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOYKA, MPSMasi, TNIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUH M CIEIACTBUS U3 HUX MPU PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATUSIMU: NMAPAICIBHOCTh M TIEPIICHINKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuguimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAaHHBIA yTOJ, TPAaHU JABYTPAaHHOTO YTIIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JIBYIPAHHOIO yIja; rpajaycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BBINYKIIBIA W HEBBITYKIbIN
MHOTOTPAHHHUK, SJIEMEHThl MHOTOTpaHHUKA, TIPABUIILHBI MHOTOTPaHHHK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MUpaMHa; TPU3MA,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJIs
KIaccu@UKay  (BBITYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH; IPaBUIbHEIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE TIPU3MBI, TapalIeIICTUTIEAb] ).

OmnepupoBaTh MOHATHIMHU: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSACHATH NPUHIIMIIBI IOCTPOSHUS CEUEHUH, UCII0JIb3YSI METO/T CIIEJIOB.

CtpouTh ceueHHS MHOTOTPAHHHUKOB METOJOM  CJIE/IOB,  BBITIOJHSATH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarsb 3a1aun Ha HaxXOXKJEHUE TEOMETPUUYECKUX BEJIMYMH IO 00pa3am Win
QITOPUTMaM, TPUMEHSS W3BECTHHIC AHATUTHUYECKHE METONbl TPU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3a]1a4 HA BBIYMCICHUE PACCTOSTHUNA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TIPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEITMYMH MO 00pa3liaM WiH
QITOPUTMaM, TPUMEHSS HW3BECTHBIC AaHAJUTHUECKHE METOJbl TMPHU PEUICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYEeCKHX 3aJad Ha  BBIYHCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS  OPSIMBIMH, MEXIY TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, JIByTPAHHBIX YTIIOB.



Bobrancnsate 00bEMBI U IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMpja) ¢ [pUMEHEHUEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
TIOIIASIMU TOBEPXHOCTEHN, 00BbEMaMU TOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHM: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensTe reomerpuueckue (HakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIMX HECKOJIBKO 1IaroB PEIEHUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpoOCTEHININE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pEalibHbIE
CUTyallud Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, anmnapara anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a41, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KUIACC

OmnepupoBaTh TMOHATUSAMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromne
MWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHHYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHUMYeCKON OBEPXHOCTH, KOHYC; cpepruyeckasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpPMYII.

OnepupoBaTh NOHATUAMH: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
OMHCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbrancnsTh COOTHOLIECHHUST MEXy IUIOMAIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o6paxarh u3yyaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, 00bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHsTh paBuiIo napajuleenuneaa.

OneprpoBaTh NOHATUSAMMU: JIEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIAPHOE IPOM3BEICHUE, pACKIaAbIBATL BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTh reomerpuueckue (axkTbl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO 1IaroB PEUICHUs, €CIIU YCI0BUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemwate mpocreiinne reoMeTpUyYecKUE 3a/1adyd Ha NPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemlarp 3amaum Ha [I0KA3aTesIbCTBO MATEMATHYECKUX OTHOLICHWM W
HaX0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pa3laM WK aaropuTMaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a7ay.

[IppuMeHsaTs NpOCTEHININE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pealibHbIE
CUTyallud Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 33741, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB 1 TeM (undgposBbie)
Konrpoasbnsie | IIpakTHyecku
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypchl
1 BBenieHne B crepeoMeTpurio 10
5 [Ipsimbie ¥ TIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN
3 [lepieHAMKYASPHOCT NPAMBIX U MIIOCKOCTEHN 12
4 YIubl MEXAY NPSMBIMU U IUNIOCKOCTSIMHU 10 1
5 MHOrorpaHHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [loBTOpEeHME: CEUEHMUsI, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOTPAMME




11 KIIACC

KosanuyecTBo yacos DJIEKTPOHHBIE
HaumenoBanmue pasjaeso e OBbIE
Ne ni/m HMCHOBAIHE PAINCIOB M TeMt KoHTpoabHbI IIpakTHyeckue (mitppossIe)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThlI padoThI
pecypcsbl
Tena BpaieHus 12
2 OO0BEMBI TEIT 5 1
3 BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIHS 7 |
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosanvecTBo 4acoB i DJIeKTPOHHbIE
ara
Ne undposbie
Tema ypoka KoHTpoJbHbI IIpakTHyeckue | H3y4eH
n/n Bcero o0pa3oBaTe/ibH
e padoTsI padoThI usl

ble pecypchl

OCHOBHBIE MOHATHUSI CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 M300paKCHHS Ha PUCYHKAX: N300paskKeHHS 1 0
TUIOCKOCTEH, MapayiebHBIX IPSIMbIX
(OTpE3KOB), CepeIMHbI OTPE3Ka

IHousTus: MepEeCCKaromuecs MmIOCKOCTH,
MEPCCCKAIMECH NpsAMas U IMJIOCKOCTh

IlonsTus: MNepECCKaromuecs MmIOCKOCTH,
MEPCCCKAIMCCH NpsAMas U IJIOCKOCTh

3HAKOMCTBO C MHOTOI'PaHHUKaMH,
4 n300pakeHre MHOTOI'PAaHHUKOB Ha PUCYHKaX, 1 0
Ha MPOEKLMOHHBIX YepTexax

HavanbsHbie cBelleHUS 0 KyOe U MUpaMHuie, UX
5 pa3BEépTku U Mojenu. Ceuenust 1 0
MHOTOT'PAaHHUKOB

HauanbHble cBefieHus 0 KyOe U nupaMuie, ux
6 pa3BEéptku U Mmonenu. CeueHust 1 0
MHOI'OI'PaHHHUKOB

[TonsiTue 06 akcHOMaTHYECKOM MOCTPOSHUU
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 0
CJICACTBUS U3 HUX

8 [TonsiTue 06 akcHOMaTHYECKOM MOCTPOESHUH 1 0




CTCPCOMETPHU: AKCUOMBI CTCPCOMCTPHUH U
CJICACTBHA U3 HUX

ITonsTHE 00 aKCHOMATHYECKOM IMOCTPOCHUN

9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonsTHE 00 AKCMOMATHYECKOM MOCTPOCHUN

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3aumHoOe pacnonoxeHue npsMbIx B

11 IIPOCTPAHCTBE: MEepeceKaroIuecs,
[1apaJUIEIbHbIE U CKPELMBAOLIMECS IPSIMbIE
[TapaninenbHOCTb MPSAMBIX U IIJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapajiebHbIE MIPSIMbIE B
IIPOCTPAHCTBE; MAaPAJIIEIbHOCTb TPEX NPAMBIX
[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B

13 npoctpancTse: [lapanienbHocTh npsmMoi u
IJIOCKOCTH

14 YTIu1bl ¢ COHANPABJICHHBIMUA CTOPOHAMH

15 YT0a MeXay NPSIMBIMU B IPOCTPAHCTBE

16 Yr0oJ1 MEeXIy NPSMBIMU B TPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEH: MapasiebHbIe
IJIOCKOCTH

18 CBoiicTBa NapaJUIeIbHBIX MIIOCKOCTEH

19 [Ipocreiimuye mpocTpaHCTBEHHbIE (PUTYPHI HA
IUIOCKOCTH: T€TPajip, Ky0, napajiesienune,

20 IToctpoenue ceuenuit

21 IlocTpoeHue ceueHuit

22 Kontponbhas padora mo teme "[Ipsmbie u

IIJIOCKOCTU B IPOCTPAHCTBC. HapaJ'IJ'ICJ'IBHOCTB




MPSIMBIX U MIIOCKOCTEH"

[TeprieHANKYASIPHOCTH MPAMOU U TIIOCKOCTH:

23 NEPIEHIUKYJISPHBIE IPSIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuieabHbIe U
NEPIEHIUKYJIIPHBIE K ITIOCKOCTH
)5 ITpsimble napasuieabHbIE U
NEPIEHINKYJIPHBIE K ITIOCKOCTH
26 [Tpu3Hak neprneHuKyJIIpHOCTU MPSIMON U
IIJIOCKOCTH
7 ITpu3Hak neprneHauKyJIIpHOCTU IPSIMOU U
IJIOCKOCTH
23 Teopema o0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU
IIJIOCKOCTH
29 Teopema o0 ipsiMOM TEPIIEHAUKYIIIPHOU
IJIOCKOCTH
30 Teopema 0 IpsiIMOM NEPIIEHAUKYIIIPHOU
IJIOCKOCTH
IlepnieHUKyIISIp U HAKJIIOHHBIE: PACCTOSHUE
31 OT TOYKH JIO TIJIOCKOCTH, PACCTOSTHHE OT
IPSIMOM 10 IJIOCKOCTH
[IepnieHaUKyIAp U HAKIOHHBIE: PACCTOSTHUE
32 OT TOYKH JO IIJIOCKOCTH, PACCTOSTHHE OT
IPSIMOM [0 INIOCKOCTH
[lepneHauKyIsIp U HAKIIOHHBIE: PACCTOSIHHUE
33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHAE OT
MPSIMOM J10 TIJIOCKOCTH
[lepnieHAUKyIISAp U HAKIIOHHBIE: PACCTOSTHUE
34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT

pr[MOfI J0 IIJIOCKOCTH




VYTIBl B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMON U

35 0
IJIOCKOCTBIO

16 JByrpaHHbIi yroJl, TMHEWHBIA YroJl 0
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJi, TUHEHHBIN Yroil 0
JIBYTPaHHOI'O yria

13 ITepnieHAUKYIAPHOCTD MIIOCKOCTEN: PU3HAK 0
NEPIEHIUKYJISIPHOCTH JBYX IUNIOCKOCTEN

39 IlepneHAUKYJISIPHOCTD IIJIOCKOCTEN: IIPU3HAK 0
NEPIEHIUKYJISIPHOCTH JBYX INIOCKOCTEH

40 IIepneHAUKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK 0
NEPIEHIUKYJISIPHOCTH JBYX INIOCKOCTEN

41 Teopema 0 TpEX NEepHIEHANKYIISIPAX 0

42 Teopema 0 TpEX NEepHEHANKYIIIPAX 0

43 Teopema o TpEx MepueHANKYIISIpax 0
Konrponbnas padora mo remam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U |
iockocTe" u "YTibl MeXAy IPSIMBIMU U
IUIOCKOCTSIMU"
[ToHsiTE MHOTOTPaHHHUKA, OCHOBHbBIE

45 AJIEMEHTBHI MHOTOTPaHHMKA, BBIITYKJIbIE U 0
HEBBIIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTPaHHHKA
[Tpusma: n-yrospHas npusma; rpaHu 1

46 OCHOBAaHUS IPU3MBL; IIPsIMasi U HAKJIOHHAs 0
IpU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTb
IIPU3MBI

47 [Tapannenenurnen, NpsMOyroJIbHBIN 0

MnapajuiCJICIMIIC U €TO CBOMCTBa




48

[Tupamua: n-yroibHas NupamMua, TpaHy U
OCHOBaHHUE MHpaMUbl; OOKOBas U MOJHAS
MOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS U
yceuéHHas NTupaMua

49

[IpaBuiIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
HPaBIIBHOTO MHOTOTPaHHUKA; TIPaBHUIIbHAS
npu3Ma U IpaBUIbHAS TUPAMUJIA;
HpaBWIbHAs TPEYTOJIbHAS THpaMUIA 1
NPaBUIBHBIN TeTpasap; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIp U
MUKOCAdP.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIILHO TOUYKH, IIPSMOH, INIOCKOCTH.
DNeMEeHTbl CAMMETPUU B TUpaMuax,
napajuieienuneaax, MpaBUiIbHbIX
MHOTOI'PaHHHUKAX

52

Brruncienue 31eMeHTOB MHOT'OTPpaHHUKOB!
p€Opa, TuaroHau, yribl

53

[Tnomanp 60KOBOIM NOBEPXHOCTHU U MOJHON
MIOBEPXHOCTH MPSMON MPU3MBI, IUIOIIAb
OCHOBaHUMH, TeopeMa 0 OOKOBO IMOBEPXHOCTHU
NPSMOM MPU3MBbI

54

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MIOBEPXHOCTH NIPABUJILHOW MUPaMUIBI,
TeopeMa o IUI0IIaa OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI

55

KonrtponbHas pabora no reme
"MHororpasHuKu"




56 ITonsitue 06 06BEME 1 0
57 O06BEM HpaMuIbI 1 0
58 O06BEM TUPAMUIBI 1 0
59 O0BEM HpaMuIbI 1 0
60 OO6BEM TUPAMHU/IBI 1 0
61 O0BEM IPU3MBI 1 0
62 O0BEM pU3MBI 1 0
63 O0BEM pHU3MBbI 1 0
64 Konrponbnas padora no reme "O0bEMBI | |
MHOIOTPaHHHUKOB"
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIHS
65 3Hanuil. [locrpoenue ceuenuii B 1 0
MHOTOTpaHHHKE
[ToBTOpeHME, 0000IIEHNE CHCTeMaTH3aIUs
3HAHWN. Beranucienne pacCToOsAHMN: MEXIY
66 JIByMsI TOYKaMH, OT TOYKH 0 IIPSIMOH, OT 1 0
TOYKH JI0 TJIOCKOCTH, MEKIY
CKPELIMBAIIUMHUCS MPSIMBIMH
67 HToroBasi KOHTpoJIbHAs paboTa 1 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIUKCIeHUE yTIIOB: MEXIY
68 CKPEIUMBAIOIIUMUCS IIPAMBIMU, MEXKIY 1 0
IPSAMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXKIY IIIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME




11 KIIACC

Ne i/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpobHbI
e padoThl

IIpakTH4eckune
padoThI

JlaTa
HU3y4yeH
us

DJICKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map: ueHTp, paanyc, AuaMeTp;
TUTOIIIA (b TIOBEPXHOCTH CEphI

Bsaumuoe pacrnonoxxenue chepsl 1
IUIOCKOCTH; KacaTeabHasi TIOCKOCTb K

cthepe; miomaas chepsl

N3o0pakenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenust mapa

[unuaapuyeckas MOBEPXHOCTb,
o0pa3yroue MUIMHIPHIECKOM
MOBEPXHOCTH, OCh IIUIIMHAPUIECKOM
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS M OOKOBast
HIOBEPXHOCTH, 00pa3yoIas U 0Ch; IUIOIMIAb
OOKOBOH M MMOJIHOW NOBEPXHOCTH

N3o0pakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus UINHIpPA
(TUIOCKOCTHI0, MapaIeIbHON UITH
NEPIEHINKYJIIPHON OCH LIUIIMH/IPA)

Konnueckast moBepXHOCTh, 00pa3yroire
KOHUYECKON NIOBEPXHOCTH, OCh M BEPLIMHA
KOHNYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,
o0pasyronias 1 ock; IIONAAb OOKOBOH U




ITOJIHOM ITOBCPXHOCTH

VYceu€HHbI KOHYC: 00pa3yroIIie U BhICOTA;

? OCHOBaHUs M OOKOBasi IOBEPXHOCTh
N306paxeHne KoHyca Ha IIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca
(TIIOCKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOJISAIIEH Yepe3 BEPIIUHY)

1 Kom6unanus ten BpaieHus u
MHOTOI'PAaHHUKOB
MHororpaHH1K, OMUCAaHHBIN OKOJIO c(hepsl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK WU B
TEJIO BpallleHUs

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TET

14 O0BEM IIHHIPa, KOHYCa

15 O6bEéM mapa u mwiomaas cheps
[TonoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHoMIEeHUsT MeX/1y TUTOIASIMHU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEJ

17 KonTponbhast padora no temam "Tena
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH U B TPOCTPAHCTBE

19 CJ10)K€HUE U BBIYUTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa o TpéM

21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napasuieJenuneaa

” Pemmenue 3aa4, cBSI3aHHBIX C IPUMEHEHUEM

IIPaBUJI ICUCTBUM C BEKTOPAMU




23

[IpssMoyTosbHAs cHCTEMa KOOPAMHAT B
npoctpancTBe. KoopauHaThl BEKTOpA.
[IpocTeliniue 3a1auu B KOOPMHATAX

24

VYron mexay Bekropamu. CKaJIsIpHOE
IIPOU3BEJICHUE BEKTOPOB

25

Brraucnenue YIJI0B MCXKIY IMPAMBIMH U
IIJIOCKOCTAMM

26

KoopanHaTHO-BEKTOPHBIN METO MPpH
pELICHNU T€OMETPUYECKUX 3a/1a4

27

KontponbHas padora o teme "BekTops! u
KOOpAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpeHnue, 06061IeHNE 1
cucTeMaTH3anus 3HaHuil. OCHOBHBIC
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUIAHUMETPHH

29

[ToBTOpenue, 0600IIeHNE 1
cucreMarul3anuia sgauuii. OCHOBHEIE
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IJIAHUMCTPUHU

30

[ToBTOpenue, o6o0IIeHNE 1
cUcTeMaTu3als 3HaHui. 3agaqu
HJ'[aHI/IMCTpI/II/I 1 METOObI UX pGIHGHI/IH

31

[ToBTOpEeHME, 0000IIICHUE 1
cUCTEeMaTH3aIns 3HaHUH. 3agaun
TJIAHUMETPHH M METOJIbI MX PEIICHHS

32

[ToBTOpEeHME, 0600IIICHUE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
burypsl, GpakTbl, TEOPEMBI Kypca
CTEePEOMETPUU




33

HToroBasi KOHTpOJIbHAs paboTa

34

[ToBTOpEeHME, 0600IIIEHUE 1
CHCTEMATH3alA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHUSL.
I'eometpus, 10-11 xnaccwl/ Atanacsa JI.C., byty3os B.®., Kangomies C.b. u

npyrue, Akimonepraoe obmiectBo «M3aatenbetBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJA
['eometpus, 10-11 kmaccel. MeTonudeckoe mocodue it yuurens / AtaHacsH
JI.C., byty3os B.®., Kagomues C.b. u apyrue, AKIIMOHEPHOE OOIIECTBO

«M3parenscTBO «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https./resh.edu/ru
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