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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueObHoro kypca «I'eomeTrpusi» 6a30BOro ypoBHs AJist
ooydarommmxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCYIapCTBEHHOTO  O0Opa30BaTENIbHOIO  CTaHAAapTa  CPEOHEro  OOIIero
o0Opa3oBaHusl, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEABIBIIEMBbIX
K MaTeMaTHU4eCKOMY OOpa30BaHHIO, M TPATUIIUNA POCCHICKOTO 00pa30oBaHUA.
Peanuzanus porpaMMbl oOecreunBaeT OBJIQJICHUE KJIFOUEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIIOIIIMMU OCHOBY JIJII CAMOPA3BUTHS U HENIPEPHIBHOTO
o0pa3oBaHus, LEJTOCTHOCTb OOIIEKYIBTYPHOTO, JUYHOCTHOTO u
MO3HABATEIBHOI0 PA3BUTHUS JTUYHOCTH 00 YHArOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YPOBHE CpEIHEro OOLIero
o0pa3oBaHus OOYCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX U
MPEIMETHBIX PE3yIbTaTOB O0YYEHHS] TE€OMETPHH B HAIPaBICHUU JTUYHOCTHOTO
pa3BUTHS 00ydaromuxcsi, GOpMUPOBAaHUSA (PYHKIIMOHAIBHON MaTeMaTH4eCKON
TPaMOTHOCTH, HW3Y4Y€HHS JpYyrux ydeOHbIX aucuuiinH. Pa3sutne y
00y4arouMxcss MPaBUIIBHBIX IMPEJICTaBICHUNA O CYIIHOCTH U MPOUCXOXKACHUU
TEOMETPUYECKUX aOCTpaKkIui, COOTHOIIEHUH pEabHOTO U WACATbHOTO,
XapaKTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOW SBIEHWA M IIPOLIECCOB
peasbHOr0 MHUpa, MECTe T€OMETPUM B CUCTEME HAyK M POJIHM MaTEMaTHUeCKOIro
MOJICTUPOBAHMSI B HAYYHOM TIO3HAHMM W B TIPAKTUKE CIIOCOOCTBYET
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS Y4YalllUXCs, a TakKe KadecTB
MBILLUIEHUS, HEOOXOAUMBIX JUIs aJalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCS ONHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YUEHHUS Kak
JUCLMILIMH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIIIIeHHE, GOPMUPYEMOE MPU HU3YYCHHH OO Yy4arOIIUMUCS
HNOHATUHWHBIX OCHOB T'€OMETPUM U TIOCTPOCHHUU UEHOYKH JIOTMUECKUX
YTBEPXKIICHUH B XOJ€ PEUICHUS TEOMETPUUECKUX 3a]la4, YMEHUE BBIIBUTATH U
OIIPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPHU PEIICHUU 3a]a4
€CTECTBEHHO-HAYYHOTI'O IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb
BO BCEX 00JIaCTAX JAEATENIbHOCTU YenoBeka. OpHueHTaus yeloBeka BO BpEMEHH
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COIMAIbHOrO OBITHS, Gopma
OTpPaKEHUSI OKPYXKAIOIIETO MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
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npeobpazoBanusi JeHCTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSIET pa3Hble BUIbI Y4eOHONW W TPYJAOBOU JEATEIHLHOCTH,
SBIIICTCS OJHUM W3 MPOPECCHOHAIBHO BaKHBIX KAYECTB, MOATOMY aKTyajabHa
3amauya GOpMHUPOBAHUSL Y OOYUAIOMIMXCS MPOCTPAHCTBEHHOI'O MBIIIICHUSI KaK
Pa3HOBUHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K TIPAKTUYCCKOU NEATEILHOCTH TI0 MHOTUM HaITPaBJICHUSIM.
[lenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE OOydeHHs — 00IIe00pa3oBaTesibHOE U OOUIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs uepe3  oOecrieyeHHWe  BO3MOXHOCTH  NPUOOPETEHUS |
WCMOJIb30BAHUSA CUCTEMATUYECKUX TEOMETPUUYECKMX 3HAHWW W JIEUCTBHM,
cnenu(@UYHbIX ~ TF€OMETPUH, BO3MOXHOCTH  YCIEUIHOTO  MPOJOKEHUs
o0pa3oBaHUs IO CHEIUATBHOCTSIM, HE CBSI3aHHBIM C  TNPUKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPHH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA s
OOyJarommXcs CpeaHed IIKOJbl, HE WCHBITHIBABIIMNX  3HAYUTEIBHBIX
3aTpyAHEHUM Ha ypOBHE OCHOBHOI'O 00IIero oOpazoBaHus. TakuM o0pa3om,
oOyyaroiuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME€ MaTEMaTHUUYECKUE
YMEHHSI, CBSI3aHHBIE CO CIENU(PUKON reoMeTprun U HeOOXOUMBbIE I KU3HU B
coBpeMeHHOM obmecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHUTh
reOMETpUI0 0oJiee TIIYOOKO, €CJId B TaIbHEUIIIEM BO3HUKHET HEOOXOJIUMOCTh B
T€OMETPUYECKUX 3HAHUAX B TPO(PECCHOHATILHOM 1eITeTLHOCTH.
JlocTkeHHWe IEeT OCBOEHHUS MPOrpaMMbl OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3an1ad. [IpuopuTeTHBIMM 3aJadaMH OCBOCHHUS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBISIOTCS:
e (opmupoBaHHe TMpeACTaBICHHUS O TEOMETPUM KaK YacTh MHUPOBOMU
KyJIbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY)KAIOIIUM MUPOM;

e (opmupoBaHHe MPEACTABICHHUS O MHOTOIPAaHHUKAX U TeJlaX BPaIllCHUS
KaK O B@XKHEHUININX MATEMATHYECKUX MOJEISIX, TO3BOJISIFOIIUX
OIMMCHIBAThH U U3Yy4aTh Pa3HbIC SBJICHUS OKPYKAIOUIEr0 MUPA;

e (opmupoBaHre yMEHHUsS paclo3HaBaTb HAa YEPTEKax, MOJEISIX U B

peaTbHOM MUPE MHOTOTPAaHHUKH M TeJa BPAICHHUS,

e OBJAJICHME METOJlaMM pEUICHUs 3aJa4 Ha TOCTPOCHUs Ha

N300pKEHUSX TPOCTPAHCTBEHHBIX (DUTYD;
e (opmupoBaHre yMeHUS ONEPUPOBATH OCHOBHBIMU TIOHSITHUSIMHU O
MHOTOTpaHHUKaX M TelaX BpPaIICHHUS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAQJICHWEC AQITOPUTMaM{ PEIICHHWS OCHOBHBIX THUIIOB  3ajad,

dbopMUpOBaHWE YMEHHsI TPOBOJIUTH HECJIOXKHBIE JOKA3aTEIIbHbBIE
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paccyKIeHusi B XOJI¢ PEIICHHs] CTEPEOMETPUUECKUX 3a7ad U 3a7ad C
MIPAKTUYECKUM COJIEP)KAaHUEM;

e pa3BUTHE  MHTEIUIEKTYalbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
OoOy4JarIMXCcs, MO3HABATEILHON AaKTUBHOCTH, MCCJIEI0BATEIbCKUX
YMEHUW, KPUTUYHOCTH MBIILICHHUS;

e (¢opMmupoBaHue  (QYHKIIMOHATHLHONW  TI'PaAaMOTHOCTH,  PEJICBAHTHOM
r€OMETPUU: YMEHHE pPACIO3HaBaTh IPOSBICHHUS TIE€OMETPUYECKHUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pEaNbHBIX KU3HEHHBIX
CUTYAIUSX U MPU U3YYECHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMYIHpOBaThb UX Ha S3bIKE
F€OMETPUM M CO3JaBaTb T'€OMETPUYECKUE MOJEIH, NPUMEHATH
OCBOCHHBIM TE€OMETPUYECKMM anmapar Juisid pPEIIeHUus IPaKTUKO-
OpPUEHTHPOBAHHBIX  3aJay, HWHTEPOPETHPOBATH W  OLECHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OTnuYuTeNnsHOM 0COOEHHOCTHIO MTPOTPAMMBI SABIISIETCS BKIIOYEHHE B KYpPC
CTEpEOMETPUM B Hadalle €ro M3y4eHHsl 3aJad, peEIIaeMbIX Ha YpPOBHE
MHTYUTHBHOT'O MO3HAHUA, U ONPEEIEHHBIM 00pa3oM OpraHu30BaHHas padora
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUILIEMY N3YyYEHHIO MTPEAMETA.

[Tpennoutenune oTna&TCs HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs,
TO €CThb TEOPETHYECKHME 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
OPEIMETHO-IIPAKTUYECKON  JeATENbHOCTH. Pa3BUTHE  MPOCTPAaHCTBEHHBIX
IPEJICTABIICHUN Yy ydaluxcsi B Kypce€ CTEPEOMETpPUU MPOBOJMUTCS 3a CUET
pelieHus] 3a7a4 Ha CO3/aHHME TMPOCTPAHCTBEHHBIX OOpa3oB W 3ajlay Ha
OlepHpOBaHKE MPOCTPAHCTBEHHBIMU oOpazamu. Co3ganue obpasa MPOBOAUTCS
C OMOpOM HA HArJSAHOCTD, a ONIEPUPOBAHUE 00PA30M — B YCIIOBUSIX OTBJICUCHHUS
OT HAaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €r0 HCXOIHOTO COJIEPIKaHUS.

OcHoBHBIE conepxaTenbHbie JUHUU Kypca «I'eomerpun» B 10-11
Kiaccax: «MHororpanHukm», «IIpsmble U MIOCKOCTH B IPOCTPAHCTBEY, «Tema
BpallleHus», «BeKTopsl W KOOpAMHATBI B MpOCTpaHcTBe». DopmupoBaHue
JIOTMYECKUX YMEHUM pacHpelessieTCss HE TOJIBKO IO CONEPKATEIbHBIM JIMHUSM,
HO U 10 ToJiaM 00y4YeHHUs Ha YPOBHE CpeHEro o011ero oopa3oBaHus.

Coneprxkanue o0pa3oBaHusl, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yibTaTaM
OCBOCHHUsI pabodell mporpamMMmsbl, pacrpefein€HHbIM MO0 TojaM OOy4eHus,
CTPYKTYpPUPOBAaHO TakUM oOOpa3oM, 4YTOOBI OBJIAJCHUE TE€OMETPUUECCKUMHU
MOHSATUSIMU M HABBIKAMU OCYILIECTBIISIJIOCH MOCIEA0BATEIbHO U MOCTYNATEIbHO,
C COOJIIOIGHMEM TMPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
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BKJIIOYAJIUCh B OOIIYIH0  CHCTEMY TI€OMETPUYECKUX  MPEACTABICHUI
oOyyaromxcs, pacmupsis U yriyosss e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoauTcs 2 yaca B Heaento B 10 knacce u 1 gac
B Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus - 102 yueOHbIX daca.
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COIAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUA CTEepeoMeTpuu. Touka, Tmpsmas, IUIOCKOCTb,
npoctpadcTBO. [loHsTHE 00 aKCMOMAaTHUYECKOM IOCTPOSHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOe pacnonokeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajieibHble M CKpeuuBaromuecs npsmbie. [lapainensHOCTh MNPAMBIX U
IJIOCKOCTENM B IMPOCTPAHCTBE: MapaJUICIbHBIE TMpPSMbIE B IPOCTPAHCTBE;
MAPAIJIETBLHOCTh TPEX MPSAMBIX; MMAPATUIETBHOCTD NMPSIMON U IUNIOCKOCTH. Y TJIBI C
COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAYy MNPSIMBIMU B MPOCTPAHCTBE.
[TapammenbHOCT,  IUIOCKOCTEW:  NapajjiedbHbIE  MJIOCKOCTH;  CBOMCTBA
napajuieNibHbIX TIockocTed. [lpocTeiiine mpocTpaHCTBEHHbIE (GUTYpPHI Ha
IUIOCKOCTU: TE€Tpadip, KyO, mapaieenure; MoCTPOSHUE CEYEHU.

[leprieHAUKYIAPHOCTH NPSIMOM U TIJIOCKOCTH: MEPIICHAUKYISPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, MPAMBIE MAapaJUIEIbHbBIE U MEPIECHANKYISIPHBIE K MIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, T€OopemMa O MPsSMOMU
MIEPIICHAUKYJISIPHON TIIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOl MEXKAY MPSIMOU U
IJIOCKOCTBIO; JIBYTPAHHBIM  yroj, JIMHEHHBIA YroJl JBYIPAHHOTO  yrJa.
[lepieHaUKyNISIp W HAKJIOHHBIE: PACCTOAHUE OT TOYKM JO TIJIOCKOCTH,
paccTosiHME OT MPSAMOM JO TIUIOCKOCTH, MPOEKIHs (UTYpPhl HAa TUIOCKOCTb.
[TeprieHAUKYISIPHOCTh  TUIOCKOCTEW: TPU3HAK MNEPHECHANKYISPHOCTA JBYX
IJI0CKOCcTer. Teopema 0 TpEX NMEPIECHANKYIIAPAX.

MHororpaHHuK#

[loHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTBl MHOIOTPaHHUKA,
BBINIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH;, pa3BEPTKA MHOTOIPAHHUKA.
[Ipu3ma: n-yrombHasi Mpu3Ma; TPaHU U OCHOBAHMS MPU3MBI; MpsAMas |
HaKJIOHHAs  Mpu3Mbl; OOKOBass M  TIOJIHAsE  TOBEPXHOCTh  MPU3MBL.
[lapannenenunen, nOpsSMOYTrOJIbHBIA MApajUICNICIUNE] W €ro  CBOMCTBA.
[Tupamuga: N-yrojapHas mupaMuaa, FPaHU U OCHOBAHUE MUPAMUIBL, OOKOBasi U
MOJHAsg TOBEPXHOCTh NHPAMUIbI; MpPaBUIbHAS W YCEUEHHAsd NUpaMUIA.
DJeMeHThl TpU3Mbl U Tupamubl. [IpaBuUiibHbIE MHOTOTPAHHHUKHU: TOHATHE
MPAaBWJIBHOTO MHOTOIPaHHMKA; MpPaBUJIbHAS MpU3Ma U MpPaBWIbHAA MUPAMUJA;
NpaBWIbHAs ~TpEyrojibHasg TUpaMuAa W TMPAaBWIBHBIA  TeTpa’ap; Kyo.
[IpencraBieHne O MpaBUIBHBIX MHOTOTPAHHHMKAX: OKTaj’Ap, MOACKa’ap U
ukocaxap. CeueHus: Npu3Mbl U MUPaAMU/IBI.
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CumMeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOH,
IJIOCKOCTU. OJIEMEHThl CHMMETPUM B TNHpaMUlIax, Napajuielenuneaax,
MPaBUIILHBIX MHOTOTPaHHUKAX.

Brluucnenue 3J1eMEHTOB MHOTOTPAHHUKOB: péOpa, AWMAroHaliud, YIJIbL.
[Tnomaas GOKOBOW TMOBEPXHOCTH W TOJHOW TMOBEPXHOCTH MPSMOM TPU3MBI,
IoNiaJb OCHOBAaHUW, TeopeMa O OOKOBOM IMOBEPXHOCTH MPSIMON HPHU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH W TMOBEPXHOCTU TMPABWIHHON MHUPAMUJIBI,
TeopeMa O IUIomaau yceuéHHoOW mnupamMuibl. [loHstue 06 o00BéMe. OOBEM
MAPaMUJIbI, TPU3MBI.

[Tomo6HbIe Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOAOOHBIX TEJL.

11 KJIACC

Tesia Bpalenust

[Hunuaapuyeckass  MOBEPXHOCTh,  0Opa3ylollve  HJIMHIPUYECKOM
MMOBEPXHOCTH, OCh IWIMHAPUYECKON IMOBEPXHOCTU. [IMIuHIp: OCHOBaHWS W
OOKOBasi MOBEPXHOCTb, OOpa3yrolass U OChb; IUIONIAJAb OOKOBOW W TMOJHOU
MTOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00Pa3yIOIINe KOHUYECKOW TTOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH moBepxHOCTH. KOHyC: OCHOBaHWE W BEpIIHMHA,
oOpasymoIiasi U OCh; IUIONIaJAb OOKOBOM M TOJIHOW MOBEPXHOCTHU. Y CEUEHHBIM
KOHYC: 00pa3yIoIIre 1 BBICOTA; OCHOBAHMS 1 OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TUaMmeTp; IIONIAlb MOBEPXHOCTH CheEphl.
B3aumHoe pacnonoxenue cdepbl U IIIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cdepe; momanb chepsl.

N300paxkeHne Ten BpalleHUss Ha IUIOCKOCTH. Pa3BépTka uuiauHapa u
KOHYCa.

KoMOuHanuu Ten BpalleHuss M MHOTOIPAaHHMKOB. MHOTOrpaHHUK,
OMMCAaHHBIA OKOJIO cepbl; cdepa, BNHCAHHAS B MHOTOTPAaHHUK, WM TEJO
BpallleHHUS.

[Tonsatne 06 o06BEMe. OcCHOBHBIE CcBOMcTBa 00BEMOB Tell. Teopema 00
00bEéME MPSIMOYTOJILHOTO Tapajuienenurena U ciueActBus u3 He€. OO0béM
UIMHAPA, KoHyca. O0BEM 111apa U Tiomaib chepsl.

[Tomo6HBIe Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IDIOMAAIMU
MOBEPXHOCTEH, 00bEMaMu TTOI00HBIX TEJT.
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Ceuenus wwiMHApa (MapayiebHO W NEPHEHIUKYISIPHO OCH), CEUEHHS
KOHYca (IapajuleIbHOE OCHOBAHHUIO M IMPOXOASIEe Yepe3 BEpIINHY), CEUECHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocth M B mpoctpaHcTBe. ClOKEHHE W BBIYWTAHUE
BEKTOPOB. YMHO)XEHUE BEKTOpa Ha 4HCIO. Pa3liokeHue BEKTOpa MO TPEM
HEKOMIUIAHApHbIM BekTopaMm. IlpaBuio mapamnenenunena. Pemenue 3anmau,
CBSI3aHHBIX C NPUMEHEHUEM IMPAaBUJI JECUCTBUU C BEKTOpaMu. lIpsMoyrosibHas
cucreMa KoopauHar B mpoctpaHcTtBe. Koopaunatel Bektopa. IIpocreitmme
3aJlayd B KOOpJAMHATax. YTojd Mexay Bekropamu. CKalspHOE IPOU3BEICHHE
BEKTOPOB.  BblyuciaeHue yriioB MEXAYy MNPAMBIMH U IIIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIICHUHU T€OMETPUUECKHX 3a4ad.
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IHINIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbI

JIugHOCTHBIE pe3yNbTaThl OCBOCHMS MPOrpaMMbl Y4eOHOTO TMpeamera
«MaremMaTuka» XapakTepU3yITCs:

I'paxaanckoe BociuTaHue:

c(hOPMUPOBAHHOCTHIO  TPAXKIAHCKOM TO3UIMH  OOYYaromerocss Kak
AKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBa, MPEICTABICHUEM
0 MaTeMaTH4YeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOLEAYp TPa)XJaHCKOro oOImecTBa (BBIOOpPHI, OMNPOCHl W Mp.),
YMEHUEM B3aUMOJEHCTBOBATh C COLMATLHBIMA MHCTUTYTAMH B COOTBETCTBHUHU C
X QYHKIUSMH U HA3HAUCHUEM.

IlaTpuornyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTHIO ~ POCCUHCKOM  TpakKJAaHCKOM  UIAECHTUYHOCTH,
YBAXEHHUS K MPOIUIOMY U HACTOSIEMY POCCUMCKON MaTEMAaTUKH, [IEHHOCTHBIM
OTHOIIIEHWEM K JOCTHKEHHUSIM POCCUHUCKHMX MAaTEMaTUKOB UM POCCHMCKOU
MaTeMaTU4ECKOM IIKOJbI, K HCIOJb30BAHUIO JTUX JOCTHUKEHUWA B JAPYTrUX
HayKax, TEXHOJIOTHUSX, cepax IKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoja;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TOBEACHUS,
CBA3AHHOI'O C TMPAKTUYECKUM TMPUMEHEHHEM JIOCTHKEHH HAayKH W
NESATeTIbHOCThIO  y4EHOI0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MUPY, BKIIIOUAs 3CTETUKY MaTEMAaTUUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3azad, pelIeHnH, pacCyKJIeHUM;
BOCIIPUMMYMBOCTBIO K MAaT€MaTHYECKMM aclleKTaM pa3jiu4HbIX BHUJIOB
UCKYCCTBA.

Puznyeckoe BOCIIUTAHHE:

C()OPMUPOBAHHOCTHIO YMEHMSI MPUMEHATh MaTeMaTHYECKHE 3HAaHUS B
MHTEpecax 3J0pOBOr0 M 0Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOIO
OTHOILIEHUSI K CBOEMY 3/I0pOBBIO (370pOBOE NHUTaHHUE, COAJAHCHUPOBAHHBIN
PEXHUM 3aHITUI M OTABIXA, pErysiipHas pU3nyeckas akTUBHOCTB); (PU3NYECKOTO
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-037]0POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe Bociuranue:
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TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYAOJIOOUS; HHTEPECOM K
pa3nuuHbIM  cpepaMm  TPodecCUOHATBHOW  JIEATENbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccu W peann30oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IJIAHbI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MAaTeMaTHMYeCKOMY OOpa3OBaHUIO W
caM000pa30BaHUI0 Ha TMPOTSHKEHWH BCEHW KU3HU, TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUU MTPAKTUIECKUX 3a7a4 MaTEeMaTHUYE€CKOW HAMPaBICHHOCTH.

IKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO KOJOTUYECKONW KYJIbTYPHI, TOHUMAHUEM BITHSTHUS
COIIMAITLHO-DKOHOMHYECKNX  MPOIECCOB HAa  COCTOSHUE TPUPOTHON U
COILMATBbHON Cpelbl, OCO3HAaHWEM TIJI00ANLHOTO XapakTepa SKOJIOTHYECKUX
mpo0iieM; OpHUEHTAalMe Ha TPUMEHCHHUE MATEMaTHYECKUX 3HAHWA IS
peleHus 3a1a4 B 00JIACTH OKPY)KAIOIICH Cpeibl, MIIAHUPOBAHMS MOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJIEICTBHM JIJISI OKPYXKAIOIMIEH CPEIbI.

IleHHOCTH HAYYHOI' 0 IO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypOBHIO pPa3BUTHS Haykh W OOIIECTBEHHOW MPaKTUKH,
MOHMMAaHUEM MaTeMaTUYeCKOM HAyKH KakK cepbl YeIIOBEUECKON JIeATeTbHOCTH,
ATAmoB €€ Pa3BUTHSA W 3HAYUMOCTH IS PA3BUTHS IUBUIIM3AIMHU; OBJIAJICHUEM
SI3BIKOM MAaTEMAaTUKH M MaTEeMaTHYCCKOW KYJbTYPOH KaK CPEICTBOM IO3HAHMS
MHUpa; TOTOBHOCTBIO OCYIIECTBJISITH MPOCKTHYI0 U  HCCIEIOBATEIbCKYIO
NEeSATENBHOCTh WHINBHIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yabTaThl OCBOSHUS MPOTrPaMMBbI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTEePU3YIOTCsI OBJIAZICHUEM YHHUBEPCATbHBIMU
HO3HABAMENbHBIMU  OCUCMBUAMU, YHUBEPCATLHOIMU — KOMMYHUKATNUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMEUAMU.

1)  VYuusepcanvnvie nosnasamenwvhwvle Oeticmeusi,  0OecneduUBarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECcO8 obyyYaowuxcsa (oceoeHue
Memo008  NO3HAHUSL  OKPYICAOWe20  MUpa, HpuUMeHeHue  JI02U4eCcKux,
uccnedosamenbCKux onepayuii, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruyeckue JeHCTBUA:

e BBISABIATH u XapaKTepru30BaTh CYIIECTBCHHBIE MIPU3HAKU

MaTeMaTUYeCKUX OOBEKTOB, MOHATHM, OTHOIIEHUN MEXIY TOHITHSIMU;

(1)OpMYJ'II/IpOBaTI> OIpCaCIICHUA HOHHTHﬁ; YCTaHAaBJIMBATb
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CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS MJis1 0000IICHUs
Y CPaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIH3A;

e BOCHpPUHUMATH, (QOPMYIUPOBaTH W MPEOOPA3OBLIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHUE;
YCIJIOBHBIE;

e BBIBISATH MaTEMaTUUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npotuBopeunsi B ¢akTax, JAHHBIX, HAOTIOJACHUSX U YTBEPXKICHUSIX;
npejyiaraTb ~ KpUTEpUM  JJI1  BBISIBJICHMST  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNA;

e JIeNaTh BBIBOJABI C HMCIIOIH30BAHUEM 3aKOHOB JIOTHMKH, JACTYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKJIIOUECHUN 110 aHAJIOTHH;

e TMPOBOAUTHL  CAMOCTOSTENIBHO  JIOKA3aTENbCTBA  MATEMAaTHYECKUX
yTBEp)KIEHUM  (TpsiMble W OT  TMPOTUBHOTO),  BBICTPAMBATH
apryMeHTalluIo, MIPUBOIUTH OpuMEPbl W KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

e BBIOMpPATH crOco0 pelieHust yueOHON 3aauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HamOoOJee NOAXOMSIIIMN C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBare/ibcKue 1eMCTBUSA:

e HCIOJIb30BaTh  BOIPOCHI KAk  HCCIEAOBATEILCKUNA  HMHCTPYMEHT
NMo3HaHUA;, (HOPMYIUPOBATH BOMPOCH], (PUKCUPYIOIIUE MPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATh UCKOMOE U JTaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

e TMPOBOAUTHL  CAMOCTOSITEIbHO  CIUIAHUPOBAaHHBIA  DKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMH, POIIECCAMMU;

e CaMOCTOATENILHO (opMynmupoBaTh OOOOIEHUS ¥  BBIBOABI  TIO
pe3ysibTaTaM MPOBEAEHHOI0 HAOMIOJCHMS, UCCIEIOBaHUs, OLICHUBATh
JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YIbTaTOB, BEIBOJAOB U 0000IIEHUH;

e TMPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKKE BbIJIBUTATH
MPEATOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmei:

e BBIABIATH JeUIUTHI HH(DOPMAITNH, TaHHBIX, HEOOXOAUMBIX JIJISI OTBETA
Ha BOMPOC U AJI PEIICHUS 3a7a4H;

e BBHIOMpAaTh HWHPOPMAIIUIO W3 HWCTOYHUKOB PA3TUYHBIX  THIIOB,
aHAJIU3UPOBATh, CUCTEMATU3UPOBATh u WHTEPIPETUPOBATH
HH(pOpPMALIMIO Pa3TUYHBIX BUAOB U (HOPM IIPEICTABICHUS,
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e CTPYKTYypUpOBaTh HHGPOPMAIIUIO, TPEACTABIATh €€ B Pa3THMIHBIX
dbopMax, HILTIOCTPUPOBATH IPadUUECKU;

e OICHWBATH  HAAGKHOCTH  WMHPOpPMAIMM  TO  CaAMOCTOSITEIHHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYHUKAMUGHbBIE Oelicmeus, 00ecnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oowmenue:

e BOCHpPHHUMATh W (POPMYIUPOBATh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMH W TIEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOI0 TOYKY 3pEHHS B YCTHBIX M THMCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TIO XOJy pEeILIEHHUs 3aJladyd, KOMMEHTHUPOBATh MOJIY4YEHHbBIN
pe3yJIbTaT;

e B X0 OOCYXXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY>KJ1aeMou
TEMBI, TPOOJIEMBI, PEIIaeMOU 3a/1aud, BBICKA3bIBATh UCH, HAIICJICHHBIC
Ha TIOWCK PEIICHUS; COIMOCTABISATh CBOU CYXKIEHHUS C CYXKICHUSIMH
JPYrUX Y4YaCTHUKOB JMaliora, OOHApYKUBaTh pa3lIMuMe U CXOJICTBO
NO3ULMK; B KOPPEKTHOM (opme (HOpMyIMpOBaTh Pa3HOINIACHS, CBOU
BO3PaKCHHUS;

e TMPEACTABIATH  PE3yJAbTAThl  PEIICHWS  3a7adyd, DJKCICPUMEHTA,
UCCIIEIOBaHUs, MPOEKTa; CaMOCTOATENIIbHO  BbIOMpaTh  ¢opMmar
BBICTYIJICHUST C Yy4€TOM 3aja4 TMpe3eHTAllMd U  OCOOEHHOCTEH
ayJIUTOPHH.

CorpyaHu4ecTno:

e IIOHUMaTh W  HWCIOJNB30BaTh IPEUMYIINECTBA KOMAaHIHOH W
WHJMBUTyaIbHOM paOOThl MPU PELIEHUU Y4eOHBIX 3a/iay; MPUHUMATh
1edh COBMECTHOM  JIeATETHbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pabOThl, pacmlpefeisTh BHUAbl padOT, AOrOBapUBaThCS,
oOCyXIaTh TpoIecC U pe3ynbTar paboThl; 0000maTe MHEHUS
HECKOJIbKUX JIIOJICH;

e YYacTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCykacHUs, OOMEH
MHEHHH, «MO3TOBBIC INTYPMBI» K WHBIC); BBITIOJHATH CBOIO YacTh
paboOThl M KOOPAMHUPOBATH CBOU JIEUCTBUS C JPYTUMH YJIEHAMU
KOMaH/Ibl; OI[EHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO
KpuTepusiM, chOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

3)  Vuusepcanvnvie — pezynsmuenbvle  Oclicméus, — obecneuusaom

G opmuposarue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanmsi:
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e COCTaBJIATH IUIAH, AITOPUTM PEILIEHUs 33a4l, BEIOUpATh CIIOCO0
pELICHUSI C YUYETOM UMEIOIINXCA PECYPCOB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI
pelIeHnit ¢ yuéToM HOBOM MH(pOPMAIIUH.

CaMOKOHTpPOIB:

e BJAJETh HaBbIKAMHU IIO3HABATEIbHOM peQUIeKCUH KaK OCO3HaHUS
COBEpLIAEMBbIX  JEHUCTBUM UM  MBICIUTENbHBIX  IPOLECCOB, HX
pe3yJabTaTOB; BIAAETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa PEIICHUS MAaTEMAaTUYECKON 3aa4H;

e TMPEIBUAECTh TPYIHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh IpPHU PELICHUU
3aJ]a4yi, BHOCHUTb KOPPEKTUBBI B JIE€ATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, ~ JIaHHBIX,  HAWJIEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYIHOCTEN;

e OICHUBATHh COOTBETCTBUE pe3yjbTaTa LIENU U YCIOBUSM, OOBACHSTH
MPUYUHBI JOCTUKEHUS WA HEAOCTHKECHUS PE3YNIBTATOB EATEIIbHOCTH,
HaXOJUTh OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOUKA, IPSIMasi, TIOCKOCTb.

[IpyMeHsATh aKCMOMBI CTEPEOMETPUU M CIEACTBHUS M3 HUX IPHU PELICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUAMM: NAPAJUICILHOCTh W MEPHEHAUKYISIPHOCTH
MPSAAMBIX U IIJIOCKOCTEM.

KnaccuduumpoBarh B3aMMHOE PACIONOKEHHE NPAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTPAHHBIN yroJl, TpaHU JBYTPAaHHOIO YIJIa,
peOpo IBYIpaHHOIO yriia; JMHEWHBIN yroil IBYTpaHHOrO yIJia; IpajycHas Mepa
JBYTPaHHOTO yIJIa.

OnepupoBaTh IMOHATUSMH: MHOTOTPAaHHUK, BBITYKJIBIA WM HEBBITYKJIBIA
MHOT'OI'PAaHHUK, 3JIEMEHThl MHOIOTDAHHHUKA, ITPABWJIbHBI MHOIOI'PaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (IMpaMuja; MpPU3MA,
OpSAMOYTOJIbHBIN Mapauiesenunes, Kyo).

KnaccupuunpoBaT  MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBAHMS IS
KjIaccu(ukanuy (BBITYKJIbIE M HEBBIMYKJIblE MHOIOTPAHHUKH; IPaBUJIbHbIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE IPU3MBI, TApAJUIET EUIEAbI).
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OnepupoBaThb MTOHSATUAMU: CeKyIas IIJIOCKOCTb, CEUYCHUE
MHOT'OI'PAHHUKOB.

OOBSACHITH PUHIIUIIBI TOCTPOSHUSI CEUCHUH, UCTIONIB3YSl METO/I CIE/I0B.

Ctpouth ceuyeHUs MHOTOIPAHHUKOB METOAOM CJIEJIOB, BBINOJHSITH
(BBIHOCHBI€) TJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUA
CBEpXy, COOKY, CHHU3Y.

PemaTe 3amaun Ha HAXOXJACHUE TEOMETPUUYECKUX BEJIMYUH 10 O0Opas3iam
WUJIY aIrOpUTMaM, TPUMEHSISI U3BECTHBIE AaHATUTUYECKUE METO/BI IIPU PEIICHUN
CTaHIAPTHBIX MATEMATHUYECKUX 337a4 Ha BBIYMCICHUE PACCTOSTHUM MEXKIY
JBYMSI TOYKaMHM, OT TOYKM 10 MPAMOW, OT TOYKHA JO IIJIOCKOCTH, MEXKIY
CKPELIMBAOLIIMMHUCS MTPSIMBIMH.

Pemiath 3aaun Ha HaXOXJIEHUE T€OMETPUUECKUX BEJIMYMH MO oOpaslam
WM aJITOPUTMAaM, NPUMEHSA U3BECTHBIE AHAIUTHYECKAE METOBI ITPU PELICHUH
CTaHIAPTHBIX MATEMAaTUYECKUX 3aJlad Ha BBIYMCICHHE YIJIOB MEXAY
CKPCIIMBAIOIIAMUCA TPSAMBIMU, MEXIY NOPAMOM UM IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Beruucnate 00bEMBI M TUIOMIAAM TMOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, mUpaMuaa) ¢ TpUMEHEHHEM (OpPMYJ; BBIUHUCISATH COOTHOIICHUS
MEXKy TUIOMIAASIMH TIOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOTOTPAHH UKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUSI B MPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CHMMETPUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (QUTYPBHI.

N3Bnekarb, mpeoOpa3oBbIBATH M HHTEPHPETUPOBATH HWHPOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUIECKUX (DUTypax, MPECTABICHHYIO Ha YepTexax
Y PUCYHKax.

[IpumensaTe reomerpudeckue (HakTbl IS PEIICHUS CTEPEOMETPUUECKUX
3a7a4, NOPEANONAralolIUX HECKOJbKO IIaroB pPEUICHUs, €CIU  YCJIOBUA
NpUMEHEHUS 3aJlaHbl B IBHOU (hopMme.

[IpuMeHATs TPOCTEUIINE IPOTPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MU PEHIEHUH CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOAUTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
YKA3HU, pACIIO3HABATH MPOSBIECHUE 3AKOHOB FT€OMETPHUH B HCKYCCTBE.

IIprMeHATh MOMydYEeHHbIE 3HAHUS HA IIPAKTUKE: aHAJIM3UPOBATH PEAJIbHbIC
CUTyallUM U TPUMEHSATh W3YYCHHBIC IMOHATUS B MPOILIECCE TMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIHUPOBAHHONW TIPOOJIEMBbI, MOJICIHPOBATH peaAIbHbBIC
CUTyallUM Ha A3bIKE TE€OMETPUHU, HCCIEI0BATh ITOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAHUEM T'E€OMETPUYECKUX TMOHATHI W TEOpeM, arrmapara aireopbl;
pelmarh NMPAKTUYECKUE 3aJa4d, CBSI3aHHBIC C HAXOXKIECHHUEM T'€OMETPUYECKHUX

BCJIMYUH.
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11 KVIACC

OnepupoBaTh MOHATUSMHU: IWIMHIPUYECKAsT MMOBEPXHOCTh, 00pa3yrolue
MWIMHAPUYECKON  MOBEPXHOCTH; ITWIMHAP; KOHUYECKas TOBEPXHOCTb,
o0pa3yromnirue KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepruiecKasi TOBEpXHOCTb.

PacrioznaBats Tena BparieHus (IWIMHIP, KOHYC, cepa U map).

OOBSACHITH CITOCOOBI TTOJIYUEHUS TEJ BPaAIICHUS.

KnaccudunupoBaTs B3aMHOE pacroyiokKeHue cepbl U MIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IIAPOBOH CETMEHT, OCHOBAHHE CETMEHTA,
BBICOTA CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOI'O CJIOS, BBICOTA
1IapOBOT0 CJIOS; IIAPOBOM CEKTOP.

Boruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEM TeNn BpallEHUs,
TCOMETPUICCKUX TEJl C MPUMEHEHHEM (OPMYIIL.

OnepupoBaTh TMOHSTHSIMHU: MHOTOIPDAHHUK, BIHCAaHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cdephl; cpepa, BOUCAHHAS B MHOIOTPAHHUK WM TEJO
BpAICHHUS.

BbIyucisath COOTHOIIEHUSI MEXKTY TIJIOMIAIMU MTOBEPXHOCTEN U 00BEMaMuU
MMOJOOHEBIX TEIL.

N300paxats u3ydaembie GUTYpPhl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITIONTHATE  (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpalCHUSI.

W3BrekaTh, WHTEPIPETHPOBATH W TPEOOPa3OBBIBATH HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTypax, MPECTABICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BhITIONTHATE  JEHCTBUSL CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOMCTBAMHU OHH
00Ja1aroT.

[IpuMeHsTh MpaBuiIO Napaieienunea.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ
MEXIY BEKTOpPAMH, CKAJSIPHOE IPOU3BEACHHE BEKTOPOB, KOJUIMHEApHBIE H
KOMITIJIaHAPHBIE BEKTOPBI.

HaxomuTe cymMMy BEKTOpPOB M MPOM3BEIECHHWE BEKTOpa HA YHUCIO, YroJl
MEXIY BEKTOpaMHU, CKAISIPHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP MO JBYM
HEKOJUTHHEAPHBIM BEKTOPAM.
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3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomerpudeckue (akTbl IS PEIICHUS CTEPEOMETPHUUECKUX
3a1a4, IMPEANOJIaralolluX HECKOJIBKO IIArOB PEIMIEHUs, €CIAU  yCIOBUSA
NpPUMEHEHUS 33JlaHbl B IBHOU (hopMe.

Pewmars npocreimme reoMeTpuuecKre 3a1a4i Ha IIPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOT O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUM U
HaXOX/JICHHE TEOMETPUYECKUMX BEIMYMH MO o0pa3laM WIH aJIroOpuTMaM,
MPUMEHSSI U3BECTHBIC METOJbl MPH PEIICHUN CTAHAAPTHBIX MAaTEeMaTUYECKHUX
3a/1a4.

[IpuMeHATP TPOCTEUIINE MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI P PELIEHNUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOAUTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
KW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NIPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM U IPUMEHSATH W3YYCHHBIE IIOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecKu C(OPMYIUPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATh pEaTbHbIC
CUTyallud Ha sA3bIKE TEOMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJCIA C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATUA M TEOpeM, amnmapara anreOpsl;
pemaTrh NPAKTUYECKUE 3aa4M, CBSA3aHHBIE C HAXOKICHHEM T€OMETPUYECKUX

BCJIIMYHUH.
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TEMATHNYECKOE IINTAHUPOBAHUE

10 KVIACC
KounuecTBo yacoB eKTPOHHbIE
No HaunmeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NporpamMmmsl Bcero Konrponbrie | - Mpaxririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSIMBIX U IJIOCKOCTEH
3 HepneHz[mfynﬂpHocn, HPSMBIX U 12
IJIOCKOCTEH
4 VYTiIbl MEXy NPSIMBIMU U INIOCKOCTSAMH 10 1
5 MHoOrorpaHHuKu 11 1
6 OO6BbEMBI MHOT OTPaHHUKOB 9 1
7 IToBTOpEHHKE: CeueHus, paCCTOSIHUSA U YTJIbl 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 5 0
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11 KITACC

KosimyecTBo yacoB eKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM uugpoBbIe
Ne ni/m P KonTpoabubie | IIpakTHyeckue (abp )
MpOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThbI
pecypcsbl
Tena BpameHus 12
OO6bEMBI TEN 5
BekTopsl 1 KOOPAMHATHI B IIPOCTPAHCTBE 10
4 [ToBTOpEeHue, 0000IICHHE, 7 1
CHCTeMaTu3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[MTPOT'PAMME
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ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJibHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3y4CHUs

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/bHbIE

pecypchbl

OCHOBHBIE MTOHSTUSI CTEPEOMETPHH:
TOYKa, MpsMas, MIOCKOCTb,
npocTtpaHcTBO. [IpaBuna n300paxkeHus
Ha PUCYHKaX: U300pak eHHsI
TJIOCKOCTEM, MapauieIbHBIX MPSMbIX
(0Tpe3KOB), cepeIMHbI OTpe3Ka

Ilonsarus: MMEPECCKAOIMECA IITOCKOCTH,
NepeCcCKaromumecA npsamas 1 miI0CKOCTb

IlonsaTus: MNEPECCKAOIMMECA IIIIOCKOCTH,
IepeCCKaromuUecd nmpsamas U IJIOCKOCTb

3HAKOMCTBO C MHOTI'OI'paHHUKaMH,
I/I306pa)K€HI/Ie MHOT'OIr'paHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

Havanbubie cBenenus o kyoe u
nUpaMue, UX pa3BEPTKU U MOJEIH.
CeueHust MHOTOTpaHHUKOB

HavanbHble cBenenus o kyde u
MMUPaMUIEC, UX Pa3BEPTKU U MOJEIIH.
CeueHnss MHOTOrpaHHUKOB
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ITousiTre 00 aKCMOMATUYECKOM
MTOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH H CIICJICTBUS U3 HUX

TToHATHE 00 aKCHOMATUYECKOM
MTOCTPOSHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHH U CIICJICTBUS U3 HUX

TTorarne 06 akCHOMAaTHYECKOM
MTOCTPOEHUU CTEPEOMETPHU: aKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX

10

[TonsiTue 00 akcMOMaTHYECKOM
MMOCTPOEHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

11

B3anmHoe pacnoyioxkeHue NpsMbIX B
IIPOCTPAHCTBE: MTEPEeCEKAr0IIUecs,
MapaJuIebHBIE U CKPEIIHMBAOIINECS
MpsIMbI€

12

[TapaniaenbHOCTh IPSAMBIX U TIJIOCKOCTEH
B IIPOCTPAHCTBE: MapajuiebHbIe IPsIMble
B IIPOCTPAHCTBE; NapaIeEIbHOCTh TPEX
HPSIMBIX

13

[TapamienbHOCTH NPAMBIX U IUIOCKOCTEN
B nipoctpaHcTse: IlapannensHocTh
IIPSIMOM U IITIOCKOCTH

14

VYTribl ¢ COHANPaBIEHHBIMU CTOPOHAMU

15

Yroa Mexay IpsMbIMH B TPOCTPAHCTBE

16

Yron Mexy npssMbIMA B IPOCTPAHCTBE
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17

ITapannensHOCTh MIOCKOCTEN:
MapaJuIebHBIE MIIOCKOCTH

18

CBolicTBa MapajuieNbHbIX INIOCKOCTEN

19

I[Mpocreiimme npocTpaHCTBEHHBIC
¢GuUrypsI Ha MIOCKOCTU: TETPAdAP, KYO,
napaJuieIeuIe/

20

ITocTpoenue ceuenuit

21

[TocTtpoenue ceueHuii

22

KonTponpHas padora o teme "[Ipsimblie
U TJIOCKOCTH B IPOCTPAHCTBE.
[TapaniaenbHOCTh MPSIMBIX U
mIo0cKocTen”

23

IlepneH UK YyAAPHOCTH IPAMON U
IJIOCKOCTU: NMEPIEHANKYJIIPHBIE TPSMBbIE
B IPOCTPAHCTBE

24

prlMI)Ie mapaJiyiCJIbHbIC U
NCPICHANUKYJIIPHBIC K IIJIIOCKOCTH

25

[Ipsimble mapasnienbHbIe U
MIEPIIEHANKYJIIPHBIE K IIJIOCKOCTH

26

[Tpu3Hak neprneHauKyJISpHOCTH IPSIMON
U TJIOCKOCTH

27

[Ipu3Hak neprneHIuKyJIIPHOCTH NPSIMOU
U IJIOCKOCTH

28

TeopemMa o npsiMoii MEePIEHANKYIISIPHON
MJIOCKOCTHU

29

Teopema o npsAMOl NepHEeHANKYISPHON
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IIJIOCKOCTH

30

Teopema o npsAMOl epHIeHANKYISIPHON

IIIIOCKOCTHU

31

[lepnenaukynsip ¥ HaKJIIOHHBIE:
paccTostHUE OT TOYKH J10 IIJIOCKOCTH,
paccTostHUE OT MPSIMOM J10 TUIOCKOCTH

32

[leprnieHAMKyNISAp ¥ HAKJIOHHBIE:
paccTosHUE OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSAMOH J10 TIOCKOCTH

33

[lepnienAuKyJIAp U HaKJIOHHbIE!
paccTosiHUE OT TOYKH J10 IIOCKOCTH,
paccTosiHuE OT NPAMOH 10 INIOCKOCTU

34

[lepnenauKyIsip 1 HAaKJIIOHHBIE:
paccTostHUE OT TOYKH J10 IIJIOCKOCTH,
paccTostHUE OT IPSIMOM 10 TUIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOJ MEKIY
MPSIMOM U INTIOCKOCTBIO

36

JIByrpaHHBIN yroJ, JIMHEUHBIN yroi
JABYT'PAaHHOI'O yria

37

JIByrpaHHBIN YroJl, JINHEUHBINA yTOJ
JBYTPAaHHOT'O yria

38

[TeprieH IUKYASPHOCTH TIJIOCKOCTEM:
MPU3HAK MEePIeHANKYIIPHOCTH ABYX
IJIOCKOCTEHN

39

[lepnenAMKyISAPHOCTD MIIIOCKOCTEMN:
MPU3HAK NEPIEHIUKYIAPHOCTH ABYX
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IJIOCKOCTEHN

40

[lepnenAMKYISAPHOCTD MIIOCKOCTEMN:
MPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx neprneHIuKyJIsIpax

42

Teopema o TpEX NMepreHIuKyIsIpax

43

Teopema o Tpéx nepreHauKyJsIpax

44

KonTtponpsHas pabota o reMmam
"[leprieHANKYISAPHOCTD NPSIMBIX U
= n

iockocTed" u "YTIIbl MeXAy MPSAMBIMHU
U IUI0CKOCTAMHA"

45

[ToHnaTHe MHOTOrpaHHHKA, OCHOBHBIE
3JIEMEHTHI MHOT OTPAaHHHUKA, BBITYKJIbIE U
HEBBIITYKJIbI€ MHOT OTPAHHUKMU;
pa3BEPTKA MHOT OIpaHHUKA

46

[Ipu3ma: n-yronpHas mpusma; rpaHu U
OCHOBAHMS MPU3MBI; IpsAMast U
HAKJIOHHAs TPU3MbI; OOKOBasl U MOJIHAS
IIOBEPXHOCTH IIPU3MBI

47

[Tapamienenunen, NpsMOyroabHbIN
napajuleIenuIIe ¥ €T0 CBOMCTBA

48

[Mupamuaa: n-yroapHasi nupamuja,
I'paHu ¥ OCHOBAaHHE MUPAMUJIbL; OOKOBas
Y TIOJIHAS TIOBEPXHOCTh U PaMU/IbL;
MpaBUjIbHAs U yceuEHHas MupaMuaa

49

HpaBI/mmee MHOT'OI'paHHUKU: TIOHATHUEC
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MPaBUJIBHOI O MHOI' OTPaHHUKA;
MpaBWIbHAs IPU3Ma U IIpaBUIIbHAs
NUpaMuaa; TpaBUIIbHAS TPEYTOJIbHAs
MUPaMKJIa ¥ PABUIIBHBIN TeTpadap; Kyo

50

[IpencraBnenne o MpaBUIBHBIX
MHOTOTpaHHUKaX: OKTadIp, TOAEKadAp U
UKOCadIp.

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
HPSAMOM, MIIOCKOCTU. DJIeMEHTbI
CUMMETpPUH B MUPAMUAAX,
napaiesienuneaax, NpaBuiIbHbIX
MHOT'OI'pPaHHHUKAX

52

Brlunciienue 3jeMeHTOB
MHOTOT'PpaHHHUKOB: pEOpa, THaroHau,

YTJIBI

53

[1nomane 60KOBOI MOBEPXHOCTH U
ITOJIHOM TIOBEPXHOCTH MPSIMOU IPU3MBI,
IUIONIA/Ib OCHOBAHUM, TEOpEMA O
OOKOBOI MOBEPXHOCTHU MPSIMON ITPU3MBI

54

[Tnomaas 60KOBOY MOBEPXHOCTH U
MOBEPXHOCTH MPaBUJIbHON MUPaMU/IbI,
TEeopeMa O TUIOoNIaau 00KOBOM
MOBEPXHOCTU YCEUEHHOW MUPAMUIbI

95

KonTponpHas pabora 1o Teme
"MHororpaHHUKH"

56

TToHaTne 06 00BEME
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57 O0BEM MUpPaMHIBI 1 0 0
58 O0BEM UpaMuIbI 1 0 0
59 OO0BEM MUPaMHUJTBI 1 0 0
60 O0BEM MUpaMuIbI 1 0 0
61 O0BEM TPU3MEI 1 0 0
62 O6BEM pu3MbI 1 0 0
63 O0BEM pU3MBI 1 0 0
64 KonTponbsHas padora o teme "O0bEMBI 1 1 0
MHOT'OTPaHHUKOB"
[ToBTOpenue, o6o0LIIeHNE
65 cucreMartusauus 3HaHui. [loctpoenune 1 0 0
CEYEHHUI B MHOIOTpaHHUKE
[ToBTOpeHue, o60061IIEHNE
CUCTEeMAaTH3alus 3HaHUW. Berunciienue
66 paccTOSHUM: MG)IfI[y JIBYMSI TOYKAMH, OT 1 0 0
TOYKH JI0 TIPSIMOM, OT TOYKH JIO
TJIOCKOCTH, M@Ky CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU
67 Htorosas koHTpoJbHas paboTa 1 1 0
[ToBTOpEeHuE, 0600IICHIE
cHcTeMaTH3alus 3HaHui. Beraucnenue
68 YTJI0B: MEXAY CerH_lI/IBaIf)I_HI/IMI/ICSI 1 0 0
MPSIMBIMH, MEXXIY PSIMON U
IJIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YTJIOB
MEX]y IIIOCKOCTIMU
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTposbHbie
padoThI

IpakTHueckue
padoThI

Jlara
H3y4YeHHs

DJIeKTPOHHbIE
uudposbie

oOpa3oBare/bHbIE

pecypchl

Cdepa n map: neHrp, paguyc,
JMaMeTp; TUIOMIAb TOBEPXHOCTH

cepbl

Bsaumnoe pacrnonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHas MIOCKOCTh K

cdepe; monanb chepsl

N3o6pakenne cdepsl, mapa Ha
mrockoctu. CeyeHus mapa

nimeapruyeckast MOBEPXHOCTS,
00pa3yromue MITHHIPUYECKOM
MMOBCPXHOCTH, OCh L[I/IJII/IH,[IpI/I‘-IeCKOf/i
IIOBEPXHOCTU

Humusap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yromas u och;,
IUIONIA1s> OOKOBOM M IOJIHON
MMOBEPXHOCTU

N3o0paskeHne NUIMHIpa HA
miockoctu. Pa3BEépTka nunuHapa.
Ceuenus nunuHapa (MI0CKOCTHIO,
NapasuieIbHOU WIIH
MEPIEHANKYISAPHON OCH HUIIMHIPA)

[okymeHT co3aaH B anekTpoHHow chopme. Ne MeomeTpus 10-11 Kocapesa J1.H. ot 20.02.2024. NcnonHutens: Macnos I'.I".
Ctpanuua 29 n3 36. CtpaHuua cosgaHa: 20.02.2024 09:15

B I/IEKTPOHHbBINA
=® TATAPCTAH



Konunueckasi moBEpXHOCTb,
o0pa3yromre KOHHY eCKOi
MMOBEPXHOCTH, OCh U BEpPIINHA
KOHHMYECKOM MTOBEPXHOCTU

Konyc: ocHOBaHME U BEpIIIMHA,
oOpa3yromas u 0Ch; MIIOIAab OOKOBOH
¥l TTOJTHOW TIOBEPXHOCTH

YceuéHHbIN KOHYC: 00pa3yroume u
BBICOTA, OCHOBAHUA U OokoBas
IIOBEPXHOCTb

10

N300paxeHne KoHyca Ha MJIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(TUIOCKOCTBIO, TTapasuIeTbHOM
OCHOBAHMUIO, U IJIIOCKOCTbIO,
MPOXO/sIel yepes BEPIINHY)

11

KomOunanus ten BpanieHus u
MHOT'OTPaHHUKOB

12

MHororpaHHUK, OMUCAHHBIN OKOJIO
cdepsl; cepa, BiucaHHAS B
MHOT'OTPaHHUK UJIM B TEJIO BpallEHUS

13

ITorarne 006 00BéMe. OCHOBHBIE
CBOMCTBa 00BEMOB TEN

14

O0BEM NUIIMHIIpA, KOHYCa

15

O6béM 1mapa u wiowaab chepsl

16

[TomoOHBIC TENIa B TPOCTPAHCTBE.
CooTHomeHUsT MEXIY TIOMIAASIMU
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MMOBEPXHOCTEH, 00BbEMaMHU TTOT00HBIX
Tel

17

KonTtponbshas pabora no remam "Tena
BpamieHus" u "O6vembr Te"

18

BekTop Ha I10CKOCTH U B
MPOCTPAHCTBE

19

CnoxxeHue u BEIUMTaHHUE BCKTOPOB

20

YMHOXEHHME BEKTOPA HA YUCIIO

21

Paznoxenue BekTopa mo TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuio
napajuiesnenunena

22

Pemrenue 3agad, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUII AEHCTBUI C
BEKTOpaMu

23

[IpssmoyrosbHas cucTemMa KOOpAUHAT B
npoctpaHcTBe. KoopanHaTel BeKTOpa.
[Ipocreiimme 3a1aun B KOOPANHATAX

24

VYron mexny BekTopamu. CkasisipHOe
IIPOU3BE/IEHNE BEKTOPOB

25

Breraucnenue YIJI0B MCXKAY ITPAMbIMUA
H IIIOCKOCTAMHU

26

KoopanHaTHO-BEKTOPHBIN METOJ IPH
pELICHNH I'eOMETPUYECKHX 3a/1a4

27

KonTponpHas pabora 1o Teme
"BekTopbl 1 KOOpAMHATHI B
npoctpaHcrae”
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[ToBTOpEHue, 0606IICHUE U
98 cucreMartu3anus 3HaHuii. OCHOBHEIE 1 0 0
¢burypsl, GpaxkTel, TEOPEMBI Kypca

IIaHUMETPUH

[ToBTOpEHue, 00600IICHHE 1
29 cucteMartu3anus 3HaHuii. OCHOBHBIC 1 0 0
¢burypsl, GakThl, TEOPEMBI Kypca

IIaHUMCTPHUHN

[ToBTOpEHue, 00600IIeHHE U
30 CUCTEMAaTHU3aLMs 3HAHUN. 3a1aun 1 0 0
IUTAHAMETPUN U METOBI UX PEIICHUS

[ToBTOpeHue, 06001IeHNE U
31 CHUCTEMATHU3ALMs 3HAHUN. 3a1aun 1 0 0
TUTAHUMETPHUH U METOBI UX PEIICHUS

[ToBTOpEHue, 0000IIeHNE U
CUCTEMAaTU3alus 3HaHu. OCHOBHEIE

32 1 0 0
¢burypsl, GpaxTsl, TEOPEMBI Kypca

CTEPEOMETPUH
33 Hrorosast KOHTpoOJIbHAS paboTa 1 1 0
IloBTOpenue, 0000IIEHNE U
34 P HHenn 1 0 0
CHCTEeMaTH3aIlus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
[Tocobue ms yaurtens "BeposTHOCTh U CTaTUCTUKA", TUTAHUPOBAHUE U

npaktukym 10-11 knacc N.JI bpoackuii, O.C. MemiaBuHa, n31aTeJIbCTBO

Mockaa, 2009r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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Jlnct cornacosanus k gokymeHTy Ne l'eomeTpusa 10-11 Kocapesa J1.H. o1 20.02.2024
WHnumnaTop cornacoBanus: Macnos I'.I". QupekTop
CornacoBaHune nanguunposaro: 20.02.2024 09:15

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Macnos I'.T". 20.02.2024 - 09:15
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