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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHUsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHUYHOCTHOTO W ITO3HABATEIILHOTO pPa3BUTHS
JUYHOCTU 00YYaroIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 WM HACaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUWA M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHs, HEOOXOAWMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK ¥ TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpPMHUpPYEMOE TMpU HU3YYCHHHU OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELICHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHs, (opma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JEHCTBUTENBHOCTH. OnepupoBaHME  MPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAXKHBIX KadyeCTB, MO3TOMY aKTyaJlbHA
3amaya (opmMupoBaHus y OOyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
cnenu(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOJ0JIKEHNs 00pa30BaHUS
10 CMIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYEeHA IS
OOy4YaroNIMXCcs CPeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MATEeMaTHUYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
ri1yO0OKO, €clii B JajibHEHIIeM BO3HUKHET HEOOXOJWMOCTh B T€OMETPUYECKHX
3HAHMSIX B MPOPECCUOHANBHON AEATENBHOCTH.

JlocTikeHHe 1LeM OCBOEHMS MpPOrpaMMbl OOECTIEUMBAETCS PpEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBl U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BOXXHEHIIMX MaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX UM TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
¢bopMupoBaHHEe yYMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCykJeHUs B XOJE PELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IIPaKTUYECKUM COAEPIKAHUEM;



e pa3BuTHE MHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH, HCCJEI0BATEIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBanue GbyHKIHOHATBHOU IrPaMOTHOCTH, PEJEBAHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HX Ha SA3bIKE
r€OMETPUM U CO3JaBATh TEOMETPUUECKHE MOJIENIH, TPUMEHSITh OCBOCHHBIN
TEOMETPUYECKHI amnmapar s pelIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOJIYYEHHBIE PE3YNIbTATHI.

OTIMYUTENEHON OCOOEHHOCTBIO MPOTPaMMbl SIBJISIETCS BKJIIOUEHHE B KYPC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUSA, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensercs He TOJBKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHUs Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHusl.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YalolUXCs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reomeTpum oTBOAUTCS 2 yaca B Heaeno B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamienpsHOCT NPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMU; YroJd MEXAY NpPSMBIMH B MPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: MapajuiejibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[TepneHaUKyISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYIISPHBIEC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauiebHBIE W TEPHCHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEWUHBIA yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMEepHEHANKYJIIIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJIHAA ITOBEPXHOCTh MIPU3MBL. [Tapautenenunen, PSAMOYTOJIbHBIN
napajyiefienune]; 1 ero cBoicTBa. [lupamupma: N-yronpHash nupamuja, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBL; PABUIbLHAS U
ycedéHHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHHUKH: MOHATUE MPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MPU3MA U
MpaBWJIbHAS MHPAMUIA; NpPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHbBIN
terpasdap; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.



CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUVIOCKOCTH.  DJEMEHThl CHUMMETPHMM B NHpaMHJax, NapajUiesenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPAaBUIBHOW MHpPaMUb,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
UpaMubl, IPU3MBI.

[lonoGubeie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KVIACC

Tesia Bpalmenus

[unuaapuueckas MOBEPXHOCTH, oOpasyrolue AJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwnmHIp: ocCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zywollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011aab Chephl.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMmOuHnanun Tenm BpamieHWss YW MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WIH TeEJIO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
NPSAMOYTOJIGHOTO Tapajuleyienurnena u ciaeacTBus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[Tomo6Gueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwiMHIpa (TapaJyIeibHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajielbHO€ OCHOBAHHMIO M TPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHUS
mapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



Bekrtop Ha miockocty U B mpocTpaHcTBe. CloKEeHNE U BEIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pas3noxkeHue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKalasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
YKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajJa B TOCTPOCHUE YCTOMUHUBOTO OYTIYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHNM, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
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K CBOEMY 3JI0POBbIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJspHas ¢dusnueckas aAKTUBHOCTb); (u3HYECKOro
COBEpIIIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03/JOPOBUTEIBLHON
JESTEIIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBHIO K aKTHUBHOMY
YYAaCTHUIO B PEIICHUU MIPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYphl, MOHUMAHUEM BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTAlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pElIeHus 3a7ad B
0o0JacCTH  OKpY)Karomiell cpefpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

IleHHOCTH HAYYHOT'O NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOW Kak CpEJCTBOM MO3HAHUSI MHUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«MareMaTuka XapaKTEPU3yIOTCS OBJIaIEHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcarvbnvie  nosmasamenvhvle — Oelicméus, — 00eCnevuU8arom
Gdopmuposanue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJdCalowe20  Mupd,  NpuMeHeHue  JO2UYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue 1eMcTBUSA:



BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(UKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBATH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTEIbHbIE W OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTuBOpeursi B (paKkTaxX, JAaHHBIX, HAONIIOJACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb ~ KPpUTEPUM IS BBIABICHHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOJABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (TPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKIEHUS U BBIBOJBI;

BBIOMpATh croco0 perieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIlCHUs, BBIOMpaTh Haubojee MOAXOAANMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBblie ucciienoBareLCKHue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOJIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (POpMYIHpPOBaTH 0000IIEHUSI U BHIBOJIBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOIONECHUS, UCCIEIOBaHMs, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEAINOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIIATD I[G(l)I/II_II/ITBI HH(bOpMaLII/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCIICHUSA 3ada4M;



2)

BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIHIO
Pa3IMYHBIX BUOB U (OPM IMpEICTaBICHHUS;
CTPYKTYpUPOBaTh MH(OPMAIUIO, MIPEJICTABIATE €€ B PA3IMUHbIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh W (QOPMYIHpPOBATH CYXKICHHUS B COOTBETCTBHU C
YCIIOBUSIMU U LEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy peIIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIECHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIaeMOU TEMBI,
POOJIEMBI, pelIacMOM 3a/1auM, BEICKAa3bIBaTh UJCH, HAIICTICHHBIC Ha TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHayiora, OOHApYy»XUBAaTh pa3inyue U CXOJICTBO TMO3MUIIUN; B
KOPpEKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  pPE3yJbTaThl  pPEIICHHUS  3aJa4d,  JKCIECPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh ¥ HCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHANBHUIYAIBHON pabOThI P pelieHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JESITENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, TOrOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHHUS 33a]]a4M, BEHIOUPATh CIIOCO0 pelIeHUs
C Y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
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apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOI
uHbOpMaIUu.

CaMOKOHTPOJIb:

e BJIAJCTh HAaBBIKAMH TIO3HABATEIbHON pEeQIEKCHH KaK OCO3HAHUSA
COBEPILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IIpU pELICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OITMOOK, BHIIBICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IPUYHHBl JTOCTHIKEHUS WIM HEJOCTH)KEHHSI PE3YNbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI U3 HUX MPU PELICHUU
r€OMETPUUECKHX 3a]1ad.

OnepupoBaTh NOHATUSIMU: MAPAUICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNTOCKOCTEHM.

KnaccudgunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM Yroj, TpaHU ABYIPAHHOIO Yria,
pebpo ABYrpaHHOTO YTJia; JHUHEHHBIM Yrojl ABYTPAHHOTO yTia; TpajaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHUK, BBITYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMHia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTHIe 1, KyO).

Knaccudgunuponats MHOTOTPaHHUKHU, BBIOWpast OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TapaJUICICIUIE/Ibl).

OnepupoBath MOHATUSIMU: CEKYIIasi MIIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YS METO/I CIIEIOB.
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CrpouTh ce€YeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TJIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpPXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QNTOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABl NPHU PEIICHUH
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSIMBIMU.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPH PEIICHUU
CTAaHJAPTHBIX MATEMATHMYECKMX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXKIY
CKPELMBAIOIIMMUCSA TPAMBIMH, MEXKIYy IpPsAMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruucnsate 00bEMBI M TIIOIIAAN MOBEPXHOCTE MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHHS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTexkax U
PUCYHKAX.

[TpumensTh reomeTpuueckue (HaKThl i PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTHE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKW3HU, PACTIO3HABATH MTPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYy4YECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW TMPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITUI U TeopeM, anmnapara aareOpsbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC
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OnepupoBaTh TOHATHSIMH: LUIWHAPUYECKAsS IOBEPXHOCTh, OOpa3yroIIHe
IMAIMHAPAYECKOH  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccudummpoBats B3auMHOE pacoiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOS, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucisite  00BEMBI M IIOMIATM  TIOBEPXHOCTEH  TeNm  BpallcHWS,
TCOMETPUUYECKHX TEN C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIcHUs.

BBIYUCIISITE COOTHOMICHHUSI MEXIY IUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMH
MOAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHU.

W3BnekaTh, WHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IMTPOCTPAHCTBE.

BBITIONHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00JI1aIO0T.

[TpumeHsTh TpaBUIIO MapavieIenunea.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YroJ MEXIY
BEKTOpaMH, CKJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC ¥ KOMILIAaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TTPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pacKIaJblBaTh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOUM CHCTEME KOOPAMHAT.

[IpumensaTe reomeTpudeckue (aKThl AT PEMICHUS CTEPEOMETPUIECKUX
3a/1a4, MPEANOIararouX HECKOIBKO MIArOB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.
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Pemate mpocrelmme reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pemarep 3agaum Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUMX OTHOLUEHUH W
HaXO0XJI€HUE F€OMETPUUECKUX BEJIMUYUH 10 00pa3naM WM alropuT™MaM, MPUMEHSIS
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYy4YECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
3 HepHeH,Z[I/IIiyJI}IpHOCTB MPSIMBIX U 12
TUTOCKOCTEH
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

Koan4yecTBo 4acoB DJIEKTPOHHBIE

HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )

NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Temna Bpamenus 12

OOBEMEI TeT 5

BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001IEeHNE, 7 1

CHCTEMAaTH3aInsI 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0

16



17



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB 3HeKTp0HHLIe

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThI padoThI pecypes:

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia nzo0pakeHus! Ha pUCYHKaX: 1
n300pakeHusl II0CKOCTEH, apauleNbHbIX

IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI10CKOCTb

IlonsThs: MepeCCKaromuecs 1mI0CKOCTH,
nepeceKkarommecsa npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBeieHus 0 Ky0e v nupamuse,
uXx pa3BeépTKu U Moaenu. CedeHus 1
MHOTOTPaHHUKOB

HauaneHbie cBeeHUS O Ky6€ " NupamMuzc,

ux pa3BeépTku U Mojenu. CedeHus 1
MHOT'OI'paHHHUKOB

[TousaTHe 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUSA U3 HUX
18




TToHsaTHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEICTBHUS U3 HUX
[TonsTHE 00 aKCHOMAaTHYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEICTBHS U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

10 HOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX
B3aumMHoe pacrnonokeHue npsMbIxX B

1 IPOCTPAHCTBE: IlepeceKaroIuecs,
napaielibHble U CKpellBaoLIecs
npsMble
[TapannenbHOCTh IPSAMBIX H IJIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; MapaJIeTbHOCTh TPEX
HPSMBIX
[TapannenbHOCTh IPSIMBIX H IJIOCKOCTEH B

13 npoctpancTse: [lapamiensHOCT MPSMON 1
IUIOCKOCTH

14 VYrisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 VYo MeXIy IpSMBIMH B TIPOCTPAHCTBE

17 [TapasnnenbHOCTb MIIOCKOCTEH:
napaelbHble TNIOCKOCTH

18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI
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Ha TUIOCKOCTH: TE€TPadp, KyO,

napajuieeumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenunii
Kontpoinbnas padora o teme "[Ipsmbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[lepnieHIUKYIAPHOCTD NPSMON U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHAUKYISIPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT

MPSIMOM 10 TIJIOCKOCTH
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[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOl MEXKAY
IPSIMON U TUIOCKOCTBEO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria
[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISIPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH BYX
IJIOCKOCTER
[lepneHAUKYISIPHOCTB MIJIOCKOCTEMN:

40 MpU3HAK NEPIEHIUKYIIPHOCTH JABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHAUKYIApax
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44

KonTtponpsHas pabora o Temam
"TleprnieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yribl MeXAy OpSIMBIMU U
IUIOCKOCTAMU"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHUKA

46

47

48

IIpusma: n-yrosnbHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpsiMOYyroJbHbIN
napaiesienumne] 1 ero CBOMCTBa
[Tupamuna: N-yroiapHas NUpaMuaa, TpaHU U
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS
MOBEPXHOCTh MMPaMM/Ibl; IPAaBUIIbHAS U
yced€HHas mupamuia

49

50

HpaBI/IJ'II)HI)IG MHOFOI”paHHI/IKI/II TIIOHSTHUC
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS
MpU3Ma U MpaBUIIbHASA MUPAMUJIA;
MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadp; KyO
[IpencraBnenue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTa’dAp, AOJAEKadIp U
MUKOCa3IP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOUYKH, NPSIMOM, TUIOCKOCTH.
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OJIEMEHTHI CUMMCTpPUH B IIUpaMUuiax,
napauiejicnmicaax, rmpaBUJIbHbIX

MHOTOTPaHHHUKAX
59 Brruncienue 371€eMEeHTOB MHOTOTPAaHHHUKOB: 1
p€6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTU NPSIMON MPU3MBI, TIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpaMuIbI
55 KonTtponbsHas padora o Teme 1
"MHororpaHHukm"
56 [onsarue 06 00BEMeE 1
57 O0BEM UpaMUIBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM UpaMUIBI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOTOIPAaHHUKOB"
65 [ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS 1

3HaHul. [locTpoeHue ceyennii B
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66

67

MHOT'OI'paHHUKEC

[ToBTOpEHHE, 0000IIEHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncCiIieHUE PaCCTOSHUM: MEXITY
JIBYMsI TOUKaMU, OT TOYKH 0 IPSIMOH, OT
TOYKH JI0 THIOCKOCTHU, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU

HtoroBast KOHTpoJIbHAs paboTa

68

IToBTOpenue, 0600mEeHNE cUCTEMAaTH3 AL
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
CKPEIIMBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJI0B MEXAY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TIOBEPXHOCTH Chepbl

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
nudposeie

oOpa3oBaTe/ibHbIE

pecypchl

BsaunmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

N3o0paxkenue cdepsl, mapa Ha
mockocTu. CedeHus mapa

Hunuaapuyeckas MOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKOI
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxenune muinHapa Ha TUIOCKOCTH.
PazBépTka unnunapa. Ceuenus

HUIMHIPA (TI0CKOCTRIO, MapaieIbHON
WJIU TIEPIICHAUKYIISIPHON OCH LUITUHIPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOM IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTHU
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Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOMAaas OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAaHHSA K OOKOBas
IIOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapalIeIbHON
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOAIIEH
yepe3 BEPIINHY)

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPAILCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYCa

15 O06bEM mapa u wiomaask cheps
[TooGHBIE TENa B IPOCTPAHCTBE.

16 CooTHoIIEHNS MEXTy TTOMAISIMHU
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

17 KonrtponsHas padora no remam "Tena
Bpamenus" u "O6beMbl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB
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20

21

22

YMHOKEHUE BEKTOPA HA YUCJIIO

Pasnoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiesienuneaa

Pemienue 3ama4, CBSI3aHHBIX C

MPUMEHEHUEM TIPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHarsl BeKTOpa.
[Ipocreimue 3a1auu B KOOpAMHATaX

24

25

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBINA METOT ITPU
pPELIEHNHN TEOMETPUUECKHUX 3a7a4

27

28

29

30

Kontponbhas padota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 060061IeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

IToBTOpenue, 0000IIEHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, 0600IEeHNE U
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cUCcTEMAaTH3allis 3HAHUM. 3a1aun
MJIAHUMETPUHU ¥ METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeEMAaTH3anys 3HAaHUN. 3a1ayn 1
TUTAHUMETPUU F METOJIBI KX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucTeMaru3anus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TCOPEMBI Kypca
CTEpPEOMETPUHU

33 Hroroast koHTpoIbHAs paboTa 1

34 [ToBTOpeHME, 00600IIIEHNE 1 1
CUCTEMaTHU3aI1sl 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIu3a, TeOMETPHS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AxunoHepHoe oo6mectBo «M3natensctBo «IIpocsemenuey

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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