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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C Yy4y€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OOy4YEHUS TE€OMETPHH B HAIMpPABICHWU JHMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHMH PEaJbHOTO M HJAEAJBHOTO, XapaKTepe OTpaKCHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUW M NPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJIC€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHH OOYYarOIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIIECHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA MPH PEHICHUH 3a]lad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIMaJbHOro ObITHSA, (opMma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIELIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON JI€ATEIBLHOCTH,
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SBIISIETCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mnporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHUST 00pa30BaHuUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOT'O 001Iero oopazoBanus. Takum oOpa3zoM, oOydaroiyiecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOAMMBIE JUIsl JKU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
IyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOIWMOCTh B TIE€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.
JlocTmKeHre Lelnu OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajgay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCS:
« (opMHUpOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

 (opMHpOBaHME MpPEACTaBICHUS O MHOTOIPAHHHMKAaX M TejaxX BpallleHus
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENAX, TO3BOJSIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

- (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

« OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
POCTPAHCTBEHHBIX (PUTYD;

« (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHATHSMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

« OBJIaJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyXJIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

« pa3BUTUE  UHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, IO3HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

« (¢opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peneBaHTHOU
T€OMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
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MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU M3YyUYEHUU IPYIHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
T€OMETPUM U CO34ABATh TEOMETPUUECKUE MOAEIH, TPUMEHATh OCBOCHHBIM
F€OMETPUYECKHUM amnmapar [Js PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPECIEHHBIM 00pa30M OopraHu30BaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMbple U TUIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUUN
pacrpenensercs He TOJBKO II0 COAECPKATENIbHBIM JIMHUAM, HO W IO TrojaMm
o0y4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OoO0y4yeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIISUIOCH MOCJIENOBATENBHO U MOCTYIIATENBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaroIIMXCA, pACIIUpss U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
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COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosio)keHue MpsSMbIX B MPOCTPAHCTBE: IE€PECEKAIOLIUECS,
napajulelibHble M CKpenuBaronmecs mnpsambie. [lapalnensHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKCTBA
napajiebHbIX TUIockocTel. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, Ky0, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: TIEPIEHIUKYJISIPHBIC TIPSIMbIC B
MPOCTPAHCTBE, NpPsMbIE MNapaJJieIbHbIE M MEPHEHAUKYJSIPHBIE K TUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O TMpsSMOi
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK MNEPHEHIUKYIIPHOCTA  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicta. llupamuna: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHThl TpU3Mbl W TnUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpaMUJia;, NpaBUIbHAs TPEYroyibHas MNHUpPaMUAa W TPaBUIIbHBIN
Terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, Mapajulesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

[loOKyMeHT co3fiaH B anekTpoHHoit opme. Ne 21 ot 01.09.2023. McnonHuTtens: Hypees A.3. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 5 n3 30. CtpaHnua cosgana: 31.01.2024 16:19 =¥ TATAPCTAH



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPUYIECKON
NOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMSI U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU C(hephl.
B3auMHoe pacnonoxeHue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMmOuHanun Tenm BpalieHHWss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIKMCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM UIMHIpA,
koHyca. O0BEM 11apa u miaomaab chepsl.

[lonoGubeie Tena B mpocTtpaHcTBe. (COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHIpa (TapajyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocTH U B npocTtpaHcTBe. ClI0KEeHNUE U BBIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKkTopamu. lIpsamoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarsl Bektopa. Ilpocteifmme 3amaun B
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KOOpJIMHATax. YTroa Mexay BekropamMu. CKalsipHOE MNPOU3BEIECHHUE BEKTOPOB.
Bblunciienre yrioB Mexay OpsIMBIMU U IUIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKESHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHHMIO ITUX JOCTH)KCHUH B JIPYrHX HayKaX, TEXHOJOTHsiX, chepax

SKOHOMHKH.
JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKH U JACSTEIBHOCTHIO
y4€HOT0; 0OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs ICTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCITPUMMYHMBOCTHIO K MATEMATUUECKUM aCTIeKTaM Pa3IM4HbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATH MaTeMaTHYCCKUE 3HAHUS B
WHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busngecKoro
COBCPILICHCTBOBAHMU, IpH 3AHATUAX CIIOPTUBHO -O3ﬂOpOBHTCHBHOﬁ
ACATCIBbHOCTBIO.
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Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON U COIHATBHOM
CpeIpl, OCO3HaHWEeM TJ00adbHOTO  XapakTepa JKOJOTUYECKUX Mpodiem;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIs pelieHus 3aaad B
o0nacTh OKpy’Kawlled cpeabl, IUIaHUPOBaHUS IOCTYIKOB M OLIGHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHS W 3HAYMMOCTH [IJIsl Pa3BUTHUS LMBUIW3ALMHU; OBIIAJCHHEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKON KyIbTypOW KaK CpEeICTBOM TIO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIIEAOBATEIbCKYIO JIEATEIbHOCTh
WHIMBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvle  Oeticmsus,  obecneuusarom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 0DYYAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAeicTBu:

BBIABJIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHWUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;
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+ BOCIpPUHUMATH, (opMymupoBaTh W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

* BBIBJISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

 JieJaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

+  MPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

« BbIOMpaTh CcHOCOO pelieHuss y4eOHOU 3ajmayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

 HCIOJb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

+  MPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

+  CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

+ TMPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

*  BBIABJISATH JACPUIUTH HHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEIICHUS 3a]1a4H;

- BbIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

+  CTPYKTypUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IN4HBIX (hopMax,
WJUTIOCTPUPOBATH TpauecK;

OIICHUBATH HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSTEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
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2)  VuueepcanvHvle KOMMYHUKAMIUGHbBlE  OeliCmus, 00ecnevusarom
CcoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wenue:

« BOCIpUHUMATh U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0/€ 00CYXXJIeHHS 3a7]aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOU TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYyTUX
YYaCTHHKOB JHaiora, OOHApYXUBATh pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

« TMPEACTaBIATh  PE3yNbTaThl  pEHICHUS  3a/Jadd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHu4ecTBo:

- TOHWMAaThb ®  WCMOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHUBUyaJIbHON pabOThI MPU PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboTHI, pacrpeaesITh BUABI pa0d0T, JOTOBAPUBATHCS, 00CYXKIATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

+ y4acTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUS, 0OOMEH MHEHUI,
«MO3TOBBIE IMITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) YVHueepcanvhvie  pecynamueHbvle Oeticmaus, obecnevusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, aJITOPUTM PEIIECHU 3a7a4H, BEIOUPATH CIIOCOO peIeHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

« BIIQJIETh HAaBbIKAMU TIO3HABATENHFHON pedieKcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOU 3a/1a4H;

« TPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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+ OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUSIM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NPU PELICHUU
r€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U NMEPIEHAUKYISIPHOCTD IPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYIPAHHBIA yTOJ, IpaHd ABYTPAaHHOTO Yrija,
pedpo IBYrpaHHOrO yria; JUHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIMI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpamMuaa; mpusMa,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MNOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CII€[OB, BBIIIOJHSTh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAKOIIMMHUCS MPSAMBIMH, MEXIy HOPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.
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Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKTbl I PEUICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATs MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIAMM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAaHHBIH B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISTE COOTHOMICHHS] MEXIY TUIOMAISIMU MMOBEPXHOCTEH U 00BbEMaMU
MOTO0HBIX TE.
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N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BpPallleHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE MPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMpOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIAEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TE€OpEM, anmapara aareOpsl; pemarth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUMH.
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TEMATHUYECKOE ITNTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMmbl

BBeneunue B
CTEPEOMETPUIO

[IpsimMble U TUIOCKOCTH

B [IPOCTPAHCTBE.
[TapannenbHOCTD
HPSIMBIX U
MIJIOCKOCTEH

KoaudecTBO 4acoB

Bcer  KoHTpoOaBHBI

0 e padoThbI

10

12 1

IIpakTHYecku
e padoThbl

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeJibHbI
e pecypchl

[leprienquKynIpHOCT

b TIPSIMBIX U
IUIOCKOCTEi
Yrael Mmexny
PSIMBIMU U
IIOCKOCTSIMU

12

10 1

MHororpaHHUKH

11 1

O06BbEMBI
MHOT'OTPaHHUKOB
[ToBTOpeHue:

CEYEHMUS, PACCTOSHUS 4 1

Y yTJIBI

OBILIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

11 KJIACC

Ne

n/n

HaumenoBanue
pa3esioB U TeM
NPorpamMmbl

68 5

KoJsnuyecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoTbI

IIpakTHYeckue
padoTbl

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcsbl

Tena BpaieHus
OO0BEMBI TET
BekTops! 1
KOOPJMHATHI B
IIPOCTPAHCTBE

12

10 1

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus

[okyMeHT co3aaH B anekTpoHHow copme. Ne 21 ot 01.09.2023. NcnonHutens: Hypees A.3.
Ctpanuua 14 n3 30. CtpaHuua cosgara: 31.01.2024 16:19

g SIEKTPOHHbIIA
¥ TATAPCTAH



‘ 3HaHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 3

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/
n

Tema ypoka

OCHOBHBIC TTOHSTHS
CTEPEOMETPHU:
TOYKa, TIpsiMas,
IUIOCKOCTB,
POCTPAHCTBO.
[IpaBuna
M300paKCHHS HA
pHUCYHKaX:
HU300paKCHUS
IUIOCKOCTEH,
napauIeIbHbIX
TPSIMBIX
(oTpe3koB),
CepeIUHBI OTpe3Ka

KoaudecTBO 9acoB

Bcer KouTtpoJsbh

0 ble padoThI

[MpakTnyeck
ue padoThbl

Jlara
U3yYeH
us

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

ITonsTus:
MepECEKAIINECS
IUIOCKOCTH,
MepECeKAIINECS
npsiMasi u
MJIOCKOCTh

ITonsarus:
MepeCEeKarIINeCs
INIOCKOCTH,
MepeCeKarIIecs
npsiMas u
IJIOCKOCTH
3HAKOMCTBO C
MHOTOT'PaHHUKAMH,
n300pakeHune
MHOTOIPAHHUKOB
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Ha PUCYHKaXx, Ha
MPOEKIIMOHHBIX
yepTexax
HauanpHbie
CBesIeHUs 0 Ky0e u
NUpaMHuae, uxX
pa3BEPTKH U
monenu. CeueHus
MHOTOTPAaHHUKOB
HauannHbie
CBesIeHUs 0 Ky0e u
nupamu/e, ux
Pa3BEPTKU U
Mmoxenu. CeueHus
MHOTOTPAaHHUKOB

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHU:
aKCHOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

10

11

ITousitre 00
aKCHOMATHYECKOM
MOCTPOCHUU
CTEpEeOMETPHU:
aKCHOMBI
CTEPEOMETPUH U
CIIEICTBHS U3 HUX
ITousiTne 00
aKCHOMaTHYECKOM
MOCTPOCHUU
CTEpEeOMETPHU:
aKCHOMBI
CTEPEOMETPUH U
CIIEICTBHS U3 HUX
IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPHH:
aKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX
Bzanmnuoe
pacrooKeHue
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NpsIMBIX B
IIPOCTPAHCTBE:
nepeceKaroImecs,
napajuleJibHble U
CKpEIIMBAIOIINECS
psiMbIe

12

[TapannensHOCTD
MPSIMBIX U
IIJIOCKOCTEH B
MIPOCTPAHCTBE:
napajuieiabHbIe
psiMbIE B
MIPOCTPAHCTBE;
napajuieIbHOCTh
TPEX OPSIMBIX

13

[TapaniensHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapannensHOCTB
IPSIMOH U
IJIOCKOCTH

14

Yriael ¢
COHaNPaBJICHHBIMH
CTOpPOHAaMHU

15

16

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE
VYron mexny
PSIMBIMU B
MIPOCTPAHCTBE

17

18

ITapaieapHOCTD
IUIOCKOCTEH:
napajjienbHble
IUIOCKOCTH
CaoiicTBa
napajieabHbIX
IUIOCKOCTE

19

20

IIpocreiimue
IIPOCTPAHCTBEHHBIE
burypsl Ha
IUIOCKOCTH:
TeTpa’ap, Kyo,
napaenenumnes
ITocTpoenne
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CEUYCHUN

21

22

23

24

ITocTpoenue
CE4YCHUI
Konrtponbnas
pabora o Teme
"[Ipsimbie 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTD
MPSIMBIX U
miockocTeit"
[IepnieHauKyIsIpHO
CTb IIPSIMOM U
IJIOCKOCTH:
NEepPHEHANKYJISPHBI
€ IpsIMbIE B
MIPOCTPAHCTBE
[Ipsimble
napajulieJibHbIe U
NEePIEeHIUKYIISPHBI
€ K IJIOCKOCTH

25

[Tpsimbre
napajuiejabHble U
NEepPHEHANKYJISPHBI
€ K INIOCKOCTH

26

27

ITpusnax
NEPIEHAUKYIISIPHOC
TH NIPSIMOM U
IUIOCKOCTH
[Ipn3nak
NEPIEHANKYIAPHOC
TU IIPSAMOH U
IIJIOCKOCTH

28

29

TeopeMa o npsmoi
NEPIEHANKYIIIPHON
IUIOCKOCTH
Teopema o npsimoit
NEePHEHANKYIISIPHON
IIJIOCKOCTH

30

31

TeopeMma o npssmoit
NEPIEHIUKYIIPHON
IJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE:
paccTosiHuE OT
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TOYKH JI0
IUIOCKOCTH,
paccTosiHue OT
IPSAIMOM 110
IUIOCKOCTH

32

[lepnienaukymnsip u
HAKJIOHHBIE:
paccTosiHue OT
TOYKH JI0
IUIOCKOCTH,
paccTosiHUE OT
IPSAIMOM 110
IJIOCKOCTH

33

[lepnenaukynsp u
HaKJIOHHBIE:
paccTosiHue OT
TOYKHU 10
IUIOCKOCTH,
paccTosiHue OT
IPSAMOM 10
IUIOCKOCTH

34

35

36

37

[TepnienqukyIsap u
HaKJIOHHBIE:
paccTosiHue OT
TOYKH 0
IIJIOCKOCTH,
paccrositHue oT
NpsMOU 10
IIJIOCKOCTH

VYrael B
IIPOCTPAHCTBE:
YTOJI MEXIY
IpsAMON U
IIJIOCKOCTBIO
JIByrpaHHBIN yroul,
JIMHEWHBIN yroJ
JIBYTPaHHOI'O yTIJla
JIByrpaHHBI} yroul,
JIMHEUHBIN Yol
JBYTPAHHOIO yIJla

38

[lepnienaukynsipHO
CTb IIJIOCKOCTEH:
NpU3HAK
HNEPIEHINKYIAPHOC
TH IBYX
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IJIOCKOCTEN

39

[IepnienquKynsIpHO
CTb ILTOCKOCTEHA:
MIPU3HAK
NEepPHEHANKYIISIPHOC
TH JIBYX
IUIOCKOCTEH

40

[TepnienauKkynsipHO
CTh INIOCKOCTEH:
MIPU3HAK
NEepPHEHANKYIISIPHOC
TH ABYX
IUIOCKOCTE

41

Teopema o Tpéx
NEepPHEHANKYIIIpax

42

43

44

45

46

Teopema o Tpéx
NEepPHEHANKYIIIpax
Teopema o Tpéx
NEePHEHANKYIISpax
Kontponbnas
pabora 1o Temam
"IlepneHquKynspH
OCTb IPSIMBIX U
mIockocTe" n
"Vribl MexIy
NpSIMBIMHU U
MJI0CKOCTSIMU"
ITonsiTue
MHOTOT'PaHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOT'OTPaHHUKA,
BBINTYKJIbIE U
HEBBIITYKJIbIE
MHOTOT'PaHHUKU;
pa3BEpTKa
MHOTOT'PaHHHUKA
IIpusma: n-
yroJbHas MPU3Ma;
TPaHU U OCHOBAHUS
MPU3MBL; IpsIMasi U
HaKJIOHHAas
pU3MBbI; OOKOBas U
MOJTHAs
MMOBEPXHOCTh
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IIPU3MBI

47

[Tapamenenunen,
IIPSAIMOYTOJIBHBIN
napajuiejaenumnes u
€ro CBOMCTBA

48

[Mupamupa: n-
yroJibHas
nupamuja, rpalHu u
OCHOBaHHE
MUpaMU/IbL;
0OoKOBas U IIOJIHAS
MOBEPXHOCTh
UpaMU/IbL;
MpaBWIbHAs U
yceuéHHast
nupamua

49

[IpaBunbHBIE
MHOTOTPaHHUKHU:
MOHSITHE
IIPABUJIBHOTO
MHOTOTpaHHMKA;
NpaBUJIbHAsA
pu3Ma u
MpaBUJIbHAsA
nMpamMua;
MpaBUJIbHAsA
TpEeyroJIbHast
nupamMuia u
IIPaBUJIbHBIN
TeTpa’ap; Kyo

50

51

IIpencrasnenue o
IIPABUJIBHBIX
MHOI'OI'PAHHUKAX:
OKTasp,
JOIeKa’Ap U
HUKOCAdP.
Cummetpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIHO
TOYKH, MPSIMO,
IIJIOCKOCTH.
DNeMEeHThI
CUMMETPHUH B
nMpamuaax,
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52

napasuieNienumne1ax,
MIPABUIILHBIX
MHOTOTPaHHHUKAX
Brruncienune
DJIEMEHTOB
MHOTOT'PaHHHKOB:
pE€Opa, quaroHay,

YTJIBL

53

54

55

[Tnomane 6OKOBOM
MOBEPXHOCTHU U
MTOJTHOM
MOBEPXHOCTHU
IIPSIMOM IIPU3MBI,
TUIONIA/b
OCHOBaHHI,
TeopemMa 0 GOKOBOI
MOBEPXHOCTHU
IIPSIMOM TIPU3MBI
[Tnomane 6oxoBOM
MOBEPXHOCTHU U
MMOBEPXHOCTH
MPaBUIbHOMN
MUPAMHU/IBI,
Teopema o
Ioaau 6OKOBOM
MOBEPXHOCTHU
YCE€UEHHOU
MIAPaMU/IbI
Kontponbnas
pabora 1o Teme

"MHoOrorpaHHuKH'

56

[Tousatme 00
00BéMe

57
58
59
60
61

O0BEM TUpaMHUIbI
O06bEM upamMuIbl
O06bEM upamMuIbl
O06bEM upamMuIbl
O06bEM pU3MBI

62

O06BEM npU3MBbI

63

O0BEM npU3MBbI

U [V S GRS S —Y

64

65

KoHnTponbHas
pabota o Teme
"O0BEMBI
MHOTOTPaHHHUKOB"
IToBTOpEHME,

[okyMeHT co3aaH B anekTpoHHow copme. Ne 21 ot 01.09.2023. NcnonHutens: Hypees A.3.
Ctpanuua 22 n3 30. CtpaHuua cosgaHa: 31.01.2024 16:19

g SIEKTPOHHBIN
¥ TATAPCTAH



00001IeHE
CUCTCMaTHu3al i
3HAHHI.
[TocTpoenue
CEUYCHHI B
MHOTOTPaHHUKE

66

67

[ToBTOpEHME,
000011IEHNE
CHCTEMAaTH3aLHs
3HAHHH.
Brrunciaenue
PAacCTOSTHUN:
MEXIY JTBYMS
TOYKaMH, OT TOUKH
JIO TIPSIMOM, OT
TOYKH JI0
IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIMMHUC
ST IPSIMBIMUA
HNrorosas
KOHTPOJIbHAS
pabora

68

[ToBTOpEHHE,
000011IEHNE
CHCTEMaTHU3alus
3HAHHUH.
Brrunciaenue
YTJIOB: MEXIY
CKPEIIMBAIOIIUMHUC
S IPSIMBIMU, MEXKTY
IpsAMON U
IUIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMH

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68
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11 KIIACC

Ne
n/
1

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbH
0 ble paboThI

IIpakTHYeck
ue padoTsl

Jara
H3Y4YeHH
|

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map:
LEHTp, panuyc,
JTUAMETP;
TUIOINAb
MOBEPXHOCTH

chepnl

B3aumHoe
pacIoIoKeHHE
cthepsl u
TUIOCKOCTH;
KacaTeJIbHas
TUIOCKOCTh K
cdepe; mIomamb
chepnl

N3o0paxeHue
ctepsl, mapa Ha
MJIOCKOCTH.
CeueHnus mapa
[unmuHaapudecka
S IOBEPXHOCTb,
oOpasyromue
UWIMHAPUYECKOMN
MIOBEPXHOCTH,
0Chb
LUJUHIPUYECKOU
MIOBEPXHOCTHU
Hummsp:
OCHOBaHUS U
OokoBas
MOBEPXHOCTb,
oOpa3yromas u
0Cb; IIJIOIIAAb
OOKOBOW U
MTOJTHOM
MOBEPXHOCTHU
N3obpaxenue
LWIMH]Ipa Ha
MJIOCKOCTH.
Passéprka
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[UTHH]IPA.
Ceuenus
HUAJTUHAPA
(TII0CKOCTHIO,
rapajieabHON
R0
MePIEHINKYIISPH
Ol ocu
AJTUHIPA)
Konnueckas
MOBEPXHOCTb,
oOpasyroiue
KOHUYECKOM
MTOBEPXHOCTH,
OCh W BEpIIIMHA
KOHMYECKOM
MTOBEPXHOCTH
Konyc:
OCHOBaHHE U
BEpIINHA,
oOpasyrommas u
0Cb; ILJIOIIAIb
OOKOBOH U
ITOJTHOM
MOBEPXHOCTHU

Y ced€HHBIN
KOHYC:
obpazyromue u
BBICOTA;
OCHOBAHHUA U
OokoBast
MOBEPXHOCTh

10

11

N300paxkeHue
KOHYCa Ha
MJIOCKOCTH.
PazBépTka
koHyca. CeueHus
KOHyca
(TTOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOISIIEH
yepes BEpIINHY)
KomOuHnamumst ten
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BpAILCHUS U
MHOTOTPAaHHUKOB

MHoOrorpasHuk,
ONMCAaHHBIN
0KOJI0 cepsr,
chepa,
BIIMCAHHAS B

12

MHOTOTPaHHUK
WJIH B TEJIO

BpalleHus

ITousitue 06

00BéMeE.

13 OcHOBHBIE 1
CBOMCTBaA

00BEMOB Tell

O0BéM

14 HWJIMH]PA, 1

KOHYca

15 O0bEM m1apa u

—_

wIomaab cheps
[TonoOHBIE TEMA
B IIPOCTPAHCTBE.
CooTHo1eHus
MEXTY
TUIOIIASIMU
[IOBEPXHOCTEH,

16

00bEMaMu
MOJOOHBIX TEN
Kontponbnas
pabora 1o Temam
17 "Tena 1 1
BpalleHus" u
"O6bemsl Ten"
Bexkrop Ha

18 IUIOCKOCTH U B 1
MIPOCTPAHCTBE
CnoxxeHue u

19 BBIUMTAHHE 1
BEKTOPOB

YMHOXKEHHE

20 BEKTOpA Ha 1
YHCIIO

Paznoxenne
21 BEKTOpA IO TPEM 1
HEKOMILUIaHAPHBI

[okymeHT co3aaH B anekTpoHHon chopme. Ne 21 ot 01.09.2023. UcnonHutens: Hypees A.3. 0 AIEKTPOHHbIA
CrpaHunua 26 13 30. CTpaHuua cosaara: 31.01.2024 16:19 =¥ TATAPCTAH



22

23

24

M BEKTOpaM.
IIpaBuio
napajuiejaenumnes
a

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBUII
NIEUCTBUI C
BEKTOpaMHU
[IpssmoyronbHas
cHCcTeMa
KOOPJIMHAT B
MPOCTPAHCTBE.
Koopaunatsi
BEKTOpAa.
[Ipocreiimue
3aJla4d B
KOOpJAMHATAX
Yron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

25

26

27

Beruucnenune
YIJI0B MEXAY
IPSIMBIMU U
IUIOCKOCTSIMU
KoopnunatHo-
BEKTOPHBIN
METOJI IPH
peleHnn
TEOMETPUUECKUX
3a1a4y
Kontponbnas
pabora 1o Teme
"BekTopsl 1
KOOpJMHATHI B
npocTpaHcTae”

28

IToBTOpEHME,
00001IeHNE U
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Jluct cornacoBaHus k gokymeHTy Ne 21 ot 01.09.2023
Wuuumatop cornacoBanus: Hypees A.3. W.o. anpekTtopa
CornacoBaHune nanguunposaro: 31.01.2024 16:19

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
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