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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIACMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CamMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JTUYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHUH T€OMETPHYCCKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBHOCTH dYesioBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUSI OKPYKAIOIIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
SABIIICTCS OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyallbHA
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Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — 00IIeo0pa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecredyeHHe  BO3MOXHOCTH  NPUOOpPETEeHUs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
M0 CHELHNAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpud Ha ©0a30BOM YpOBHE NpeIHAa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MAaTEeMaTHYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpur M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIlIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTrkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3aJayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBIsSrOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KYJbTYpPbl U OCO3HAHHE €€ B3AMMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJlaX BpPAILCHUS
KaK O BXXHEWMIINX MAaTEMAaTUYECKUX MOJENSX, MO3BOJISIOIIUX OMUCHIBATH
Y U3y4aTb pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peaJbHOM MUpPE MHOTOTPAHHUKH U T€JIa BPaLlCHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTpaHHUKAaX M TeJlaX BPaIllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE  aJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33]1ady;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTeIIbHbBIC
pacCyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPaKTUYECKUM COAEPKAHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHbIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKHUX
YMEHUU, KPUTHYHOCTU MBILIJICHUS;

e (dopmupoBanue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE paClO3HABATh MPOSBICHUS T'€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajJbHBIX >KU3HEHHBIX
CUTyallusiX W MPU U3YYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
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T€OMETPUHU U CO3[]aBaTh TEOMETPUUECKUE MOJIENU, IPUMEHSITh OCBOCHHBIN
TE€OMETPUYECKUI ammapaT i PEIICHUs MPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OIICHUBATD MOJYICHHBIE PE3YIIbTATHI.

OTnUYUTENHbHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOUYEHHE B KYpPC
CTEpEOMETPHH B Hayale ero W3y4YyeHus 3a/Jay, pelIaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHn3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJIHPYET MPOTEKaHWE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennourenne OTHAETCS HATISIAHO-KOHCTPYKTHBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYCCKUE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
NPaKTUYECKON JeATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTaBICHUNA Yy
yyalmmxcsi B Kypce CTEpPEOMETPUHU MPOBOIUTCS 3a CYET pEIIeHUs 3aaad Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX O0pa3oB ®  3aJad Ha  OMEPUPOBAHUE
NpOCTpAaHCTBEHHBIMU oOOpa3zamu. CozmaHue o0pa3a MPOBOJUTCS C OIMOPOH Ha
HarJsAHOCTh, a ONEpUpOBaHHWE 00pa3oM — B YCIOBHSIX OTBJICUCHHUS OT
HArJISTHOCTH, MBICIIEGHHOTO M3MEHEHHS €TI0 UCXOHOTO COJIEPKaHUSI.

OcHOBHBIE cozepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHuororpaHHuKn», «IIpsMbIe U MIOCKOCTH B MPOCTpaHCTBEY», «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacnpenensieTcss He TOJNBKO IO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO TOoJaM
o0ydeHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOGHHS paboyeil mporpamMMmbl, pacnpelnelEHHbIM [0 ToaaM OOydeHHs,
CTPYKTYPHPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MNOHSTHSIMU ¥ HaBBIKAMU OCYIIECTBIISIIOCH MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
COOJTI0/IEHNEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyYarolIuxcs, pacuiupss u
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun orBoauTCcsa 2 yaca B Henento B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 y4eOHbIX yaca.
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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCTH,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAUICIBHBIE W MEPHEHAUKYISIPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHAs INHpPaMHUAA M IPaBUIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNCNNIenax,
IIPABUJIBHBIX MHOTOTPDaHHUKAX.

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 25.09.23 14:55 (MSK) Ceptudukat 2BE771C120D5A93F5CCE274E2766BBEL
YYPEXXAEHMUE "CPEAHAS OBLLLEOEPASOBATEJIbHAS LLIKOJIA N2 24 T.
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop




BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAAb MOBEPXHOCTH C]epshl.
B3anmHoe pacnosnoxxenue chepbl U IIIOCKOCTH; KacaTelibHas TJIOCKOCTh K cdepe;
I0a b cephl.

N3o0paxkenue e BpallleHus Ha TUIOCKOCTH. Pa3BépTka MUIIMHApA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOIPaHHUKOB. MHOTOTpaHHHK,
OMHMCaHHBIK OKoJIO cdephl; cdepa, BIHUCaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpaILlCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJBLHOTO Tapajuielienunena u ciaeAcTBus u3 He€. OObEM NMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[TonoOnple Tena B mpocTtpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEIL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajuieIbHOE OCHOBAHHMIO W MPOXOJSAIIEe Yepe3 BEPIINHY), CEUCHHUS
mapa.

BekTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockocTu U B pocTpaHcTBe. ClI0KEHHE U BHIUUTAHHWE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4MCi0. PasznokeHue BeKTopa Mo TpEM HEKOMILTaHAPHBIM
BekTopaMm. IlpaBuio mapamnenenunena. PemieHwe 3agad, CBS3aHHBIX €
NPUMEHCHUEM MpaBWJI JCUCTBHM ¢ BekTOopaMu. IIpsiMmoyrojibHas cucTema
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KoopauHaT B mnpoctpaHcTBe. Koopaunatel 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.

IIJTIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS MPOTrpaMMbl y4eOHOTr0 MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnanckoe BocMTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YJAIOIIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOIO 4JIE€HAa POCCHMCKOro oOIiecTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJEHCTBOBATh C COLMAIBHBIMHM HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSAMHA U Ha3HAYEHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIBI,
K HCIIOJNIb30BAaHUIO ATUX JIOCTHKCHHH B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM IYXOBHBIX IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBS3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; 0CO3HAHMWEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOWMUMBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHIATHH U
OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); (bU3UYECKOro
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COBEPILIEHCTBOBAHUS, npu 3AHATHUAX CHOPTUBHO-03/JOPOBUTEIBHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESITENIbHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON Hall paBJIEHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMAIBLHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTanuel Ha TPUMEHEHHE MaTeMaTHYeCKHX 3HAHMM JUIsl pelieHus 3aaad B
00JaCTH OKpY’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OIICHKH UX
BO3MOKHBIX TTOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAaykKd MW  OOIIECTBEHHOW TNPAKTUKHA, TMOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeloBEYECKOW MIesTeIbHOCTH, 3TaloB €
pa3BUTUA M 3HAYMMOCTH I Pa3BUTHS UUBWINW3ALWH;, OBJIAJCHUEM S3bIKOM
MaTeMAaTUKA M MaTEeMAaTH4YeCKOM KyJbTYpOHM Kak CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYILECTBJISATH MPOEKTHYID W HUCCIEHOBATEIbCKYIO JESTEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaJTbHBIMU
NO3HABAMEIbHbIMU  OCUCBUAMY,  VHUBEPCANLHLIMU — KOMMYHUKAMUBHLIMU
0eUCMBUAMU, YHUBEPCATbHLIMU PEe2YISAMUSHLIMU OeUCMBUSIMIU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcarowe2o  Mupa,  NpuMeHeHue  JI02UYeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble Jiorn4ecKue 1eiicTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHYCCKUX

00OBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy HOHATHUAMH; (OPMYIHpPOBATH
ONpENICIICHUs]  MOHSTHH;  YCTaHABIWBATH  CYIMICCTBEHHBIH  NPH3HAK
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KJaccu(UKanuy, OCHOBaHUS Mgl OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
MIPOBOJUMOTO aHAJIN3a;

e BOCIpUHUMATh, (POpMyIHpOBaTE M  MPeoOpa3oOBBIBATH  CYKICHUS:
yTBEpAUTEIbHBIE M OTPHUIATENbHBIC, €IWHUYHBIC, YacCTHbIE U O0OIIue;
YCIIOBHBIE;

e BBUIBIATH  MaTeMaTHUECKWE  3aKOHOMEPHOCTH,  B3aHMOCBSI3HM U
npoTuBopeuns B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KPUTEPUH ISl BBIABICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

e JeNaTh BBIBOJBI C HWCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUCHHA 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOT'O), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTHh TIPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 pemnieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUPATh HaWOOJIee TOAXOAAIUNA ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue JeCTBUS:

e HCIOJb30BaTh BOIIPOCHI KAaK MCCIEN0BATENbCKUM MHCTPYMEHT MO3HAHUS;
(opMynupoBaTh BONPOCHL, (PUKCUPYIOIINE MPOTHUBOpEUHE, IMpoOIeEMY,
yCTaHaBIMBaTh MCKOMOE M  JaHHOe, (OpMHUPOBaTh  THUIOTE3Y,
apryMEHTUPOBAaTh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJIUTH CaMOCTOSITENILHO CIUITaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTHYecKOro
0o0BbEeKTa, SBJIEHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIICHHSI U BBHIBOJBI TI0 PE3YJIbTaTaM
OpOBEAEHHOTO HAOJIOJEHUS, MCCIIEOBAHUSA, OLCHUBATH JIOCTOBEPHOCTH
MIOJIYYE€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

e IIPOTHO3MPOBATH BO3MOJKHOE pa3BUTHE IpoOIlecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

e BBIIBIATH JeDUUUTH UHOOPMALUU, JAHHBIX, HEOOXOIMMBIX ISl OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOPMAIMIO W3  HMCTOYHMKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIIIO
pa3IMYHBIX BUAOB U (DOPM MPEICTABICHNUS;

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 25.09.23 14:55 (MSK) Ceptudukat 2BE771C120D5A93F5CCE274E2766BBEL
YYPEXXAEHMUE "CPEAHAS OBLLLEOEPASOBATEJIbHAS LLIKOJIA N2 24 T.
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop




e CTPYKTypUpPOBaTh HWHPOPMAIUIO, TPEACTABIATH €€ B pa3sNu4HbIX (popmax,
WUTIOCTPUPOBATh Tpadruecky;

e OIICHHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSITETTHHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanbhvie  KOMMYHUKamueHwvle  Oelicmeus,  obecneuusaom

chopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0wmenue:

e BOCIpUHUMATh W (OPMYIUPOBATH CYXKIACHHS B COOTBETCTBHH C
YCTIOBHUSIMHU M LEISIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS TIO
X0y pelieHus 3a7a49i, KOMMEHTHPOBATH MMOJTYYCHHBIN PE3yIIbTaT;

e B XO7e O0CYXKICHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
poOJIeMBbI, pelIaeMoi 3aJa4n, BRICKa3bIBATh UICH, HAIICJICHHBIC HA MTOMCK
pCIICHUs; COIMOCTABIIATh CBOM CYXIEHHS C CYXKICHUSIMH JIPYTHX
YYaCTHHKOB JHajora, OOHapyKHWBaTh pa3jiMuuie U CXOJACTBO TMO3UIUI; B
KOppeKTHOM hopme HpopMynrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TMPEICTABJIATHL  PE3yJbTaThl  pPEIICHUS  3aJaud,  JKCICPUMEHTA,
UCCIEIOBAHUsA,  TPOCKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  dopmar
BBICTYIUJICHUS C YU4ETOM 3aJ1a4 MPE3EHTAIMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

e TOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh IIeITh
COBMECTHOW JIESITETbHOCTH, IUIAHHPOBATh OPTaHMU3AIHMIO COBMECTHOU
paboTHI, pacrpeessaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;

e YY4aCTBOBATh B IPYMIOBBIX (popMax paboThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vnusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKO8 TUYHOCTUL.
Camoopranusanus:

e COCTaBJISTH IUIaH, AITOPUTM PEIICHUS 3a/1a4i, BBIOUPAThH CIIOCO0 pEIICHUS
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN C Y4ETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIB:
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e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEKCHH KaK OCO3HAHMS
COBEPIIAEMBIX IEUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CaMOKOHTpPOJIS mpolecca U
pe3yipTaTa peueHnus MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH
3a71a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHSITH
OPUYMHBI JTOCTMKEHUSI WIM HENOCTHKEHHS PE3YJIbTAaTOB JAEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpMeHAT, aKCUOMBI CTEPECOMETPUM M CJICJICTBHS W3 HHX IPU PEIICHUH
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATUSMH: MMAPATIICITBHOCTD U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pebpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudumnmpoBath ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHUS IS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKIIOHHBIC MPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBaTh MOHATUSMU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METO/ CIICIOB.

Ctpouth ceyeHUS] MHOTOTPAHHHUKOB METOJOM  CJIEJOB, BBHITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BEJTUYNH TTO0 00pa3iaM WIH
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYCCKHE METOABl TPU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1ad HA BBHIYMCICHUE PACCTOSIHUN MEXTY IBYMS
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TOYKaMHM, OT TOYKH JO TMPSIMOHM, OT TOYKHM [0 IUIOCKOCTH, MEKIY
CKPELIUBAIOLIUMUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XJACHUE TE€OMETPUUYECKUX BEIIMUMH MO o0pasiiaM Wiu
aNropuT™MaM, IPUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOIAbl IIPU PELICHUHU
CTaHJAPTHBIX MATEeMAaTHUYECKMX 3aJa4 Ha BBIYKWCIECHHUE VYIJIIOB  MEXKIY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsats 00bEMBI U TIIOMIAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TUIOIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb U
MJIOCKOCTh CUMMETPUH; TIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax H
PUCYHKaXx.

[IpumensTs reoMerpuueckue GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoNaraloMXx HECKOJIbKO 1IAaroB PEIIEHUs, €CIIA YCIOBUS ITPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumeHaAT, mpocTeiiuMe NOpOorpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAUTE THpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
YKW3HU, pACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJNyYEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTEeMaTU4YEeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh peabHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPHM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEINUUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs IOBEPXHOCTb, OOpa3yrollue
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MUIMHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI TTOTYICHHS TEIl BpAIICHUSI.

KnaccudummpoBats B3auMHOE pacroiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOW, OCHOBaHUE MIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
L1aPOBOU CEKTOP.
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Boluncnsate 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUYECKUX TEJ C MPUMEHEeHHEM (HOpPMYIL.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMMCaHHBIH OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEI.

N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

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

N3Bnekarp, WHTEpPHNpPETUPOBATH W MPeoOpa3oBBIBaTH HHGOPMALMIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YKUCIJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaJat0T.

[IpumensATs TpaBUIIO MapajuIeeuIe1a.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMMy BEKTOPOB U ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKAISPHOE MPOU3BEICHUE, PACKIaJbIBaTh BEKTOpP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTh reoMerpuueckue ¢GakThl ISl PEIICHHS CTEPEOMETPHUECKUX
3a/1a4, IPEANOIararoMx HECKOJIbKO IaroB PELUICHUS, €CIU YCIOBUA IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemarte mpocrteinire reoMeTpUuYEeCKHE 3aJlaud HAa MPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METO/IA.

Pemate 3amaum Ha J0OKa3aTEJILCTBO MATEMAaTHUECKHMX OTHOIICHUM U
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSS
HW3BECTHBIE METObI IPU PEIIEHUU CTAHJAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpumeHsAT, mpoCTEWIIME MNPOTPaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUN CTEPEOMETPUUECKHX 3aa4.

[IpuBOINTE TpUMEPHI MATEMATHYECKHWX 3aKOHOMEPHOCTEH B MPUPOAEC H
KU3HU, paClIO3HABATH MPOSIBJICHUE 3aKOHOB T€EOMETPHUU B UCKYCCTBE.
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[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATUS B IIPOLECCE IIOMCKA PEIICHUS
MaTreMaTuyecku CcHOpMyIUpPOBAaHHOM MpPOOJIEMBbl, MOJAEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aareOpsbl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEJINYNH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoampie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 HepneH)ImiynﬂpHOCTb TIPSIMBIX U 12
II0CKOCTE
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

O06bEMBI TEN 5 1

BexTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10

[ToBTOpeHue, 0600IICHNE, 7 1

CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

KoaunuyecTBo 4acoB

Tema ypoka Konrpoabubie | IlpakTuuyeckue
Bceero
padoTsbI padoThI

DJIeKTPOHHbIE
Mara uudposbie
H3y4eHHUsi | oOpa3oBaTeIbHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUSI CTCPCOMCTPHU: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX: 1
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTHs: MEPpECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

IlousTus: MEPECCKAOINUECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHue MHOTOTPaHHHUKOB Ha 1
PHUCYHKaX, Ha MPOCKITHOHHBIX YePTEIKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus 1
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus 1
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI 1
CTCPCOMCETPHUH U CIICACTBUA U3 HUX
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TTonsaTre 00 aKCHOMATUYECKOM

8 MIOCTPOEHHUH CTEPEOMETPUHN: aKCHOMBI 1
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI 1
CTEPEOMETPHUH U CIIEJCTBHUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MOCTPOEHHUH CTEPEOMETPHUH: aKCHOMBI 1
CTEPEOMETPHUH U CIIEJCTBHS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MIEPECEKAIOIINECS, 1
napajuieIbHbIE U CKPEIIHBAIOIITHECS
MIPSIMBIC
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B 1
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B

13 npocTtpanctee: [lapannenbHOCTh MPAMON U 1
IJI0CKOCTH

14 VYriibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU

15 Yron Mex Iy IpsIMbIMU B IPOCTPaHCTBE

16 Yroa Mexay IpsiIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH: 1
napaieNnbHbIe MI0CKOCTU

18 CpolicTBa NapayuIeIbHBIX INIOCKOCTEN 1

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI 1

Ha TUIOCKOCTH: TeTpadip, KyO,

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
MYHWULIMMANBHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbHOE
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napajuiesenunes

20 [TocTpoenue ceueHwmii 1

21 [TocTpoenue ceuenuit 1
KonTponsHas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTRBE. 1 1
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B 1
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U 1
MEePIEeHIUKYIIIPHBIE K MJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U 1
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U 1
MJI0CKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U 1
IJI0CKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN 1
IJI0CKOCTH

29 TeopeMa o mpsMOi NMEPICHANKYIISIPHOMN 1
MJI0CKOCTH

30 Teopema o npsaMoit mepreHANKYISIPHON 1
MJI0CKOCTH
[lepnieHIUKyNIAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT 1
MIPSIMOM JI0 IIJIIOCKOCTH

39 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE 1
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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IPSIMOM 110 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT 1
HPSIMOM 10 IIJIOCKOCTH
[eprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT 1
MPSIMOM 10 MIJIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKILY 1
MPSIMOH U TUTOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom 1
JIBYTPaHHOTO yriia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom 1
JIBYTPaHHOTO yriia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX 1
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 MPU3HAK NMEPIEHANKYIIPHOCTH ABYX 1
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MIPU3HAK MEePIeHIUKYISIPHOCTU IBYX 1
IJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax 1

42 Teopema o Tpéx mepneHAUKYIIpax

43 Teopema o0 TpEX nmepHeHAUKYIIApax
KonTponpHast paboTa o Temam

44 "[lepneH IMKYISPHOCTD NPSAMBIX U 1 1

Hn

wiockocTel" u "YTibl MeXAy NPSIMBIMU U
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IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa313épTKa

MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh

MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosipHasi NMpaMuia, TPaH! U
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJTHAS
[IOBEPXHOCTh MUPAMUJIBI; IIPABUIIbHASA U

ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE

MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa; 1
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUAA U

MIPaBUWIIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKa>Ap U 1

HKOCas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS

OTHOCHUTEIIbHO TOYKH, MPSAMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx, 1
napajuieNienuneaax, NpaBuIbHBIX

MHOT'OTrpaHHUKaxX

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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59 Brruncnenue 371eMEeHTOB MHOTOTPAHHHKOB: 1
pE€Opa, uaroHau, yribl
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MUPaMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTponbHas paborta o teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3AIIHS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
66 HToroas koHTpoJbHasA paboTa
67 [ToBTOpEHue, 0600IIeHNEe CUCTEMATHU3AIIHS 1

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
MYHWULIMMANBHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbHOE

YYPEXXAEHME "CPEQHSAA OBLLEOEPA3OBATEJIbHAA LLUKOJIA N2 24 T.

VIOLI.IKAP-Oan“, AdaHacbeBa Haaexaa HukonaesHa, vpekTop

25.09.23 14:55 (MSK)

Ceptudukat 2BE771C120D5A93F5CCE274E2766BBE1




3HaHuu. Pezeps

68 [ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS 1
3HaHuM. Pezeps
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOT'PAMME
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11 KVIACC

KoaudecTBo 9acoB 3J'IEKTp0HHLIe

Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3yyeHHs1 | 00pa3oBaTeJbHbIE

padoTsbI padoThI pecypest

N3obpaxenue chepsl, mapa Ha
mmockocTu. CedeHus mapa

]_II/IJ'H/IH)IPI/I‘-IGCKaSI IMOBCPXHOCTD,
00pa3yromnue MHINHIPUIECKON
IMOBEPXHOCTHU, OCb HPIJ'IHH}IpH‘-ICCKOfI
IIOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U och;
IIoIaas OOKOBOM M ITOJIHOM
MTOBEPXHOCTH

N3obpaxenne MuiInHApa Ha TII0CKOCTH.
Pa3pépTka nmnunapa. Ceyenus

IUIMHIPA (MJI0CKOCTHIO, TapaJlIeIbHOM
WY TIEPIEHANKY/ISIPHON OCH IIHJIUHPA)

B3aumMHoe pacrosioskeHue chepsl u
5 IUIOCKOCTH; KacaTelbHask IUIOCKOCTh K 1
chepe; uiomaas chepsl

Cdepa u map: ueHtp, paauyc, IHamerTp;
IUTOIIA/Ib TIOBEPXHOCTH ChEpBI

Konunueckas moBepxHOCTh, 00pa3yromue
7 KOHHUYECKOW MOBEPXHOCTH, OCh U 1
BEpIIMHA KOHUYECKOH MOBEPXHOCTH
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Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUS U OOKOBas 1
MOBEPXHOCTH
N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM 1
OCHOBAHHIO,  IJIOCKOCTHIO, TIPOXOISTIECH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B 1
MHOTOTPaHHUK WX B TEJIO BpallleHUs

13 [Tonsitre 06 06b€Me. OCHOBHBIE 1
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl 1
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU 1
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema 1 1
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHne ¥ BBIYUTAaHUE BEKTOPOB 1

20 YMHOKEHNE BEKTOPa Ha YHUCIIO 1
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21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

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

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
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[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U
39 cucreMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU
33 HroroBast KOHTpOJBbHAS padoTa 1 1
34 Peseps
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

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

Maremaruka: ['eometpus, 10 -11 knacc. Atanacsu JI.C., byry3os B.®.,

Kanomues C.b. u np.- M.: IIpocsemienune, 2020

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

[Toypounsie pazpadotku o reomerpun 10, 11 xknaccewl/ Coct. Sposenko B.A.-M.:
BAKO, 2020. Marematuka. [logrotoska k EI'3-2023[Ipodunbubiii ypoBeHb. 40
TPEHUPOBOYHBIX BAPUAHTOB 110 AemMoBepcun 2023 roga: yaeOHO-METOANUECKOE

nocobue/mon penakiueit JIsiceako @.d., Kanadyxosa C.1O.- PocTos-

u//1:Jlernon,2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

VYuu.py, Pemy EI'D, uztest.ru
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