OOKYMEHT NOANNCAH
ONEKTPOHHOW NOAMUCHIO

Ceptucbukar: ZCClFD275B8457767F5ECOFC7D57CEE2
Bnapeneu;: I' aaaaaa Haranusa AnekcaHapoBHa
[OewcTBuTe) € 01.03.2023 po 24.05.! 2024

MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIMA
MuHucTepcTBO 00pa3oBaHus 1 Hayku MypMaHCKOH 00J1acTH
AIMUHUCTPAUMS MYHUIIUNIAJIBHOTO OKpyra ropoa Kuposck

¢ MOJBEIOMCTBEHHOI TeppuTopueii MypMaHCcKoi o0Ji1acTH
MBOY «COHLI Ne 7 r. Kuposcka»

PACCMOTPEHO COI'TACOBAHO YTBEPKJAEHO
Meronuyeckoe o0beaunenne Metoauueckuii coser MBOY Hupexrop
y4uTENEeH MaTEMaTHKU, «COII Ne7 r. KupoBcka»
usuku, THPOPMATHKH lankuna H.A.
l'apunosa H.T'.
HukonoBa M.H. Hporokon Nel [Tpukas Ne 407/1
Tpotokon Nel oT «30» 08 2023 r. oT «31» 08 2023 r.

oT «29» 08 2023 1.

PABOYAS IPOTPAMMA
(ID 1839164)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

Kuporck 2023



HHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydueOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapCcTBEHHOr0  00pa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
o0Opa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, TIPEIBIBIIEMBIX
K MaTeMaTU4eCcKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMUS.
Peanuzanus IPOTrpaMMBI obecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO u
MO03HABATENILHOTO PA3BUTHSI IMYHOCTU O0YYAIOLIUXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe y4eOHOro Kypca T€OMETPUU Ha YpPOBHE CpEIHEro 0OIIero
oOpa3zoBaHusi 00YCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METANpEIMETHBIX U
PEIMETHBIX PE3yJbTaTOB 00YUYEHUSI T€OMETPUM B HAMPABICHUHU JIMYHOCTHOTO
pa3BuTHs oOywaromuxcs, GopmMupoBanus (HyHKIIMOHATIHLHOM MaTEeMaTHYECKOMN
IPAaMOTHOCTH, W3yY€HUS JIpYyruX Y4YeOHBIX JUCHMUIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEJICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTpaKIMi, COOTHOIICHHH PEAJTbHOIO0 U HJICATBHOTO,
XapaKkTepe OTPAKEHUS MATeMAaTHUYeCKOW HayKOW SBIEHUHW U MPOIECCOB
peaIbHOr0 MHUpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJU MATEMaTUYECKOTO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHMM U B TIPAKTUKE CIOCOOCTBYET
(GbOpMHUpPOBAaHMIO HAYYHOTO MHPOBO33PEHUSI YyUaAIUXCS, a TaKXKe KauecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJIsl aJjanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBNsieTCS OHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAIMPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe MplluieHHE, GOPMUPYEMOE TIPU H3YUECHUU OO0YUYaIOIIUMHUCS
MOHATUHUHBIX OCHOB TE€OMETPUUM U TOCTPOCHHHM IETOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3a/1ad, YMEHUE BBIIBUTATh U
OTPOBEPraTh THIOTE3bl HETMIOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUH 3a]1a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JAaCTIX JAESITENBHOCTH uenoBeka. OpueHTalus 4eioBeKa BO BpEMEHH
U TIPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLMAIBHOTO ObITHS, (hopma
OTpPaXEHUSI OKPYKAIOIIETO MUPA, YCIOBHUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus JAeHCTBUTENbHOCTH. OmnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pas3Hble BHUIbI Y4eOHOM W TpPYAOBOH NEATEIbHOCTH,
SBJISICTCSI OHUM K3 MPO(ECCUOHATBHO BaXKHBIX KaueCTB, TOITOMY aKTyajbHa
3amaya (HOPMHUPOBAHMS Yy OOYUAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK
PA3HOBHUIHOCTH OOPAa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUUECKOU JEATETHHOCTU 110 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHMs mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — o0mieo0pa3oBaTeIbHOe U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydJarormuxcst 4yepe3  O00ECIeueHHe BO3MOXKHOCTH  NPUOOPETCHHS |
WCMOJIb30BaHUS CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cnenu@UUHbIX ~ TEOMETPUHM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJIKCHHUS
oOpa3oBaHMsi 1O CIENUATBLHOCTSM, HE CBSA3aHHBIM C  TMPUKIATHBIM
HCIIOJIh30BAaHUEM T€OMETPHH.



[Iporpamma 1o reoMmeTrpuud Ha 0a30BOM YPOBHE IMpeJHA3HAUYEHA s
oOydJaromuxcst CpelHeW  IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpOBHE OCHOBHOTO oOmiero oOpazoBanus. Takum oOpazom,
oOy4aroruecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIUME MAaTEMAaTUYECKHE
yYMEHUS, CBSA3aHHBIC CO CTIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 6oiiee TIIyOOKO, €Clii B JaJbHEHIIIEeM BOBHUKHET HEOOXOJIMMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTrpaMMbl 00ECTeUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpuTETHBIMH 3aJayaMHd OCBOCHHUSI Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBIsIIOTCS:

e (QopMupoBaHUE TMpEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIINUM MUPOM;

e (opMupoBaHuE MpeACTaBICHUS O MHOTOIPAHHUKAX W TeJlaxX BPAIllCHUS
KaK O BaXKHEUIIMX MAaTEeMaTHYECKHX MOJENSIX, MO3BOJISIIOLIUX
ONMUCHIBATh U U3y4aTh PA3HBIC SBJIICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMEHHsS pacliO3HaBaTh Ha YEpTeXkKaxX, MOJEISAX U B
pearbHOM MHPE MHOTOTPAHHUKHU U T€JIa BPAILICHHUS;

e OBJIAJICHUE METOJAMHM pELIEHHs 3aJad Ha TMOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHSTHUSMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AaITOPUTMaMH pEIICHUS OCHOBHBIX THUIIOB  33J1ady;
dbopMHpoBaHWE YMEHHS TMPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
paccy X IeHus B XOJI€ PELICHUS] CTEPEOMETPUYECKHUX 3ajad M 3a/ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX M  TBOPYECKUX  CIOCOOHOCTEM
oOydJaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTU, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;

e (QopmupoBanue - GyHKIMOHAIHHOW  TPAMOTHOCTH,  PEICBAaHTHOM
F€OMETPUU: YMEHUE PAaCIllO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEANbHBIX >KU3HEHHBIX
CUTYaIMsIX U MPU U3YUYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpoBaTh WX Ha S3bIKE
reOMETPUU U CO3[aBaTh T'€OMETPUYECKHWE MOJIENIA, MPUMEHSIThH
OCBOCHHBI TE€OMETPUUYECKHM amnmapar i pelieHus MOpPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OLICHUBATH
MOJTYyYEHHBIEC PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS BKIIFOUCHHUE B KypC
CTEpEOMETPUU B Hayaje €ro H3y4eHUs 3a/Jad, pEHIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHWS, U OMpPENeIEHHBIM 00pa3oM OpraHu30BaHHAas padoTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO MPEIMETA.

[Ipeanoutenue oTaaETCs HATJISIHO-KOHCTPYKTHBHOMY METOAY OOy4eHMUS,
TO €CThb TEOPETHUYECKHUE 3HAHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  IESITEIbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX
MPEJCTABICHUN Yy YyYallluXcd B KypCce€ CTEpPEOMETPUM MPOBOAUTCS 3a CUET
pemieHusl 3a1ad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OO0pa3oB W 3ajad Ha
OTIepUpPOBAaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Cozmanue oOpasa MpOBOIUTCS



C OIOPOil Ha HATJISATHOCTh, a ONIEpUPOBaAHUE 00PA30M — B YCIOBUSIX OTBJICUCHUS
OT HArJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJTHOTO COJIeP KaHUS.

OcHoBHBIE copepkarenabHble JuHUK Kypca «l'eomerpum» B 10-11
kjaccax: « MHororpaHHukny, «[IpsiMble U MIIOCKOCTH B POCTpPaHCTBE», «Tena
BpanieHus», «BekTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUN pacrpeiesisieTcsl He TOJIbKO MO COAEeP>KATEIbHBIM JIMHUSM,
HO U T0 ToZiaM 0Oy4eHHUs Ha YPOBHE CpeHEro o01ero oopa3oBaHusl.

Conepsxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM
OCBOCHMSI pabodyeil mporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOyYeHHS,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJCHUE T'E€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIIOCH MOCJIEI0BATEIBLHO U MOCTYIATEIBHO,
C CcoONIofiCHHEM TMPHUHIMIIA TMPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TI'E€OMETPUYECKHX  MpeJCTaBICHUI
oOy4Jaronuxcsi, pacmupsisi U yrryossis e€, o0pa3ysi IpOYHble MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Henmenmto B 11 kiacce, Bcero 3a jaBa roga oOydenust - 102 y4yeOHBIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosiokeHHe NPsIMBIX B NPOCTPAHCTBE: IMEPECEKAOUIUECH,
napajuielibHble U CKpeluBaromuecss npsmele. [lapammensHOCTh TpsSMBIX H
IJIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMHU; YIOJI MEXKAYy NpPSMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajjieNibHbIX IIockocTe. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; MToOCTPOCHUE CEUCHUH.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIE MapaJUICIbHbIE U MEPIEHAUKYISIPHBIE K MIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPHEHIUKYJIPHON TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YO MEKY MPSIMON U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJiA.
[lepieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKUA JI0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO0 TIUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh MJIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTU OBYX
II0CKOoCcTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHororpaHHuKH

[TondaTHe  MHOTOrpaHHUKAa, OCHOBHBIE SJIEMEHTbl MHOTOTPAaHHUKA,
BBIITYKJIBIE W HEBBIYKIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI, NpsiMas H
HAaKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TOBEPXHOCTh  TPHU3MBI.
[Tapayutenenunen, MNPSAMOYTOJbHBIM MMAPAJUICIIENUIIE] W €ro  CBOWCTBA.
[Mupamuga: N-yrojapHas mupamMuja, rpaHd U OCHOBAaHUE TTUPAMUJIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NHUPaMUJIbl; MpaBWIbHAS W YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
PaBUWJIBHOIO MHOTOTPAHHMKA; MPaBUJIbHAS MPHU3Ma W MpaBUJIbHAS MUPAMHIA;
npaBWibHAs TPEYroyibHas MUpaMuia W TMPABWIBHBIA  TeTpa’ap; KyoO.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’Jp, HOACKAdIp H
nkocadap. CedueHust MPU3MbI U MUPAMUBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, IIPSIMOH,
IJIOCKOCTUA. DJIEMEHThl CUMMETPUUM B MNHUpaMUAax, MNapajijieienuIeax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Brluucienne 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTJIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOWM MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHOW MHPAMMUIBI,
TeopeMa O IIomaau yceuéHHou nupamunabl. [loHstue 06 o0béme. OO0BEM
MAPAMUJIBI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

11 KITACC



TeJsia BpalmeHus

[unmuaapuyeckass  MOBEPXHOCTh,  OOpazywoIue  IUIHHIPUYCCKOU
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yoIue KOHUYECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHME€ U BEpIIMHA,
obOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CCUCHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, pajanyc, AMaMeTp; IUIOMAlb MTOBEPXHOCTH CQEephI.
B3anmHoe pacnonoxenue cdepbl U IJIOCKOCTH;, KacaTellbHas IIJIOCKOCTh K
cthepe; momaas chepsl.

N3ob0paxkeHne Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka LMIMHIpa U
KOHYca.

KomOunaiuu Tenm BpamieHHMss W MHOTOTPAHHHMKOB. MHOTOTpaHHHK,
OTNMCaHHBIA OKO0JO0 cdepsl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WM TEJO
BpAIlICHUS.

[Tonsatue 06 oOwéme. OCHOBHBIE CBOWCTBA 00BEMOB Tenl. Teopema 00
00bEME TPSIMOYTOJIBHOTO Tapajuienenunena W cieactBus u3 He€. OO0bEM
UIUHIpa, KoHyca. O0BEM 11apa U miomaab cepel.

[Tono6npie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

Ceuenust nwivMHapa (MapayuieibHO M TEPICHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuielbHOe OCHOBAaHUIO U IPOXOAIEe Yepe3 BEPIINHY), CEUYSHUS
mapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTtpaHcTBe. ClI0oXE€HHE M BBIYMTAHHE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4YMCIO. PasnoxeHwe BekTopa Mo TpEM
HEKOMILUTaHapHBIM BekTopaM. I[IpaBwio mnapamnenenunena. Pemenue 3amad,
CBSI3aHHBIX C NPUMEHEHHUEM IIPAaBWJI JIEUCTBUM C BeKTOopamu. lIpsmoyronpHas
cucreMa KoopauHar B mpoctpaHcTtBe. Koopauuarel Bektopa. I[Ipocrenime
3a7a4d B KOOpAMHATaX. YToa Mexay BekTopamu. CKajasipHOE IPOU3BEICHHUE
BEKTOpPOB. BbluncClieHHWE yIJIOB MEXAYy TMNPSIMBIMHU W IJIOCKOCTSIMH.
KoopinHaTHO-BEKTOPHBI METOJI MpPH PEIICHUH TEeOMETPUUYECKUX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

Cc(OPMUPOBAHHOCTBIO TPAKIAHCKOM IMO3WIIMK  OOydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHUHCKOTO OOIIeCTBa, MPEACTaBICHUEM
O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHHS Pa3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBAThH C COIMATHHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUSMU U HA3HAYCHHUEM.

ITaTpuoTHYeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOW  MJIEHTUYHOCTH,
YBaKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTHUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHUCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOJIb30BAHUIO 3THUX JOCTHKEHHM B JPYTUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TOBEICHMUS,
CBA3aHHOTO C TPAKTUYECKUM TNPUMEHEHUEM JIOCTHKCHUN HayKu U
JESTEIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIFOYAs 3CTETUKY MaTEMaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MAaTE€MAaTHYECKHUM  ACIIEKTaM  pPA3JAYHbIX BHIAOB
HCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHS B
UHTEpEecax 370pOBOTO M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHE, COalaHCHPOBAHHBIM
PEXKUM 3aHITHHN U OTIBIXA, PETYJsipHas pu3nUecKasi akTUBHOCTD); (PHU3NIECKOTO
COBEPIIICHCTBOBAHUS, pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
NEATEIIBHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCOZHAHHEM IIEHHOCTH TPY/IOIOONS; HHTEPECOM K
pasMuHBIM  chepaM TPOQPECCHOHATBLHONM  JICSITCIBPHOCTH, CBS3aHHBIM C
MaTeMaTUKOU M €€ MPUIIOKCHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COITMATbHO-DKOHOMHUYECKUX  TPOILECCOB HA  COCTOSHUE IPUPOJTHON |
COITMAJILHON Cpelbl, OCO3HAaHHEM TJIOOAJIBHOTO XapakTepa SKOJOTHYSCKHUX
mpoOjieM; OpHEHTAalWel Ha TMPUMEHEHWE MATeMATHYeCKUX 3HAHWUW IS



penieHus 3ai1a4 B 00JaCTU OKPY’KAIOIIeH Cpelibl, TUITAHUPOBAHUS TTOCTYIIKOB U
OILICHKU X BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CpPEIbl.

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ Pa3BUTHUA M 3HAUMMOCTHU JUJI Pa3BUTHS IUBUIU3AIMH; OBIAJCHUEM
A3BIKOM MATEMaTUKU MU MAaTeMaTHYECKOW KyJIbTypOod Kak CPeJCTBOM MO3HAHUS
MHUpa; TOTOBHOCTHIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeMeTa
«MareMaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMEIbHBIMU  OCUCBUSMU, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OCUCTEUAMU.

1)  Vuueepcanvnvlie nosnasamenvuvle Oeilicmsus,  obecneyusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo0o08  NO3HAHUSL  OKpYJcarouje2o  Mupa, npumeHeHue  a102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIABIATH u XapaKTepru30BaTh CYIIIECTBEHHbIE PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, IOHITHI, OTHOIICHUN MEXIAY TOHITHSIMU;
dbopmMynrpoBaTh OTIpeJICIICHHUSI TTOHSTHI; yCTaHaBJIMBATh
CYIIECTBEHHBIM MPHU3HAK KiIacCH(pHUKAIIMHA, OCHOBAHMS IsI 0000IIEHUS
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOTO aHAJIN3A;

e BOCIPUHUMATH, (HOPMYITUPOBaTH U MPEOOPA3OBHIBATH CYKICHHUS:
yTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIUE;
YCIIOBHBIE;

e BBIBJISITH MaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTHBOpeunsl B (haKTax, JAaHHBIX, HAOIIOJCHHUSIX W YTBEPIKICHUSIX;
npeiarath  KPUTEPUH  JJIS  BBIABICHUS  3aKOHOMEPHOCTEH |
IIPOTHUBOPEUN;

e JIeJIaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTHUKH, ACHYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKA3aTeIhCTBA  MATEMAaTHYECKUX
yTBEpKICHUM  (TpsMble W OT  TPOTUBHOTO),  BBICTPAMBATh
apryMEHTAIHIO, IPUBOIUTH  TPUMEPhl W KOHTPIPHMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HaMOOJEe MOAXOMAINHNN C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBarebCcKue 1eCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
Mo3HaHus;, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIHE MPOTUBOPEUHE,
mpo0JemMy, yCTaHaBIUBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSTEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
MCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHU4eCKOro



O6T)CKTa, ABJICHUSA, IIPOLECCCA, BBIABJICHUIO 3aBUCHUMOCTEMN MCIKIOY
O6T)CKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (i)OpMy.TII/IPOBaTI) O606HI€HI/I$I N  BbBIBOABI IIO
pe3yiibTaTaM HpOBe,Z[éHHOFO H&6J’IIOI[CHI/I}I, HCCICOOBaHUA, OLICHUBATD
AJOCTOBCPHOCTD INOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U 0606m€HHﬁ;
IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IIPOHCCCA, a4 TAKIKC BBIABUT'ATH
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(OULIUTHI MH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA
Ha BOMPOC U IS PEIICHUS 3a]1a4H;

BbIOMpaTh MHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHAJIN3UPOBATh, CHUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U POPM IIPEICTABICHHUS,
CTPYKTYpPUpPOBaTh HH(POpPMALIUIO, MPEACTABIATH €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh  HAA&KHOCTh  MH(POPMALUM 1O  CaMOCTOSITEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KoOMMyHUKamueHwle Oelicmeus, 0becnedusaont
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo0wmenue:

BOCIIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M IEJSIMH OOIICHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 10 XOJy PEIIeHUs 3aJladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

B XOJ€ OOCYXIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMoi
TEMBbI, TPOOJIEMBI, peIIaeMOl 3a/Jaud, BHICKA3bIBATh UJCH, HAIICICHHBIC
Ha TIOMCK PEIICHHS; COIMOCTAaBJISATh CBOHM CYXKICHUS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
NO3UIMI; B KOpPpeKTHOU (opme (GopMylIupoBaTh pa3HOTIACHs, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpATh  (opmar
BBICTYIJIEHHS C Y4Y€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMUMAaTh U  MCIOJBb30BaTh  MPEUMYIIECTBA  KOMAaHIHONW U
WHJUBUyIbHOW PabOThl MPU PEIIeHUH Y4eOHBIX 3a7ad; MPUHUMATH
IIeJJb  COBMECTHOW  JICSITENIBHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOUM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXmath TMpoOIeCC H pe3yiabTaT paboThl; 0000maTh MHEHUS
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUN, «MO3TOBBIE€ IITYPMbD» K WHBIC); BBHIMOJHATH CBOIO YacTh
paboThl W KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI; OLIEHUBAaTh Ka4€CTBO CBOETO BKJaJa B OOMIMN MPOIYKT TIO
KpUTepusiM, ChOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.
Vuueepcanonuvie  pezynamuenvle  Oeticmeus,  obecnedusaiom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:



e COCTAaBIIATH IUIAH, AITOPUTM PEILICHUS 3a]]a4H, BEIOUPATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JIEMUCTBUI W  MBICIUTEIBHBIX  IPOILECCOB,  HX
pe3yNbTaToOB; BIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpolLiecca U Pe3ysbTaTa peuIeH!s] MaTEMaTUYECKOM 3a1a4H;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHHUH
3a/1a4yd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HANJCHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OLEHUBATh COOTBETCTBHE pEe3yJbTaTa LEIU U YCJIOBHUSAM, OOBACHSTH
MPUYHMHBI JOCTHKEHUS WIIA HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HAaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh MOHATUAMHM: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPH PEIICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBarh MOHATUSAMH: NAPAIENBHOCTh M TMEPHEHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBarh B3aMHOE pPACMOJIOKEHHUE NPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBINA YIroJl, TPaHU JABYTPAaHHOIO YIJIa,
pedpo NBYIpaHHOIO YIJIa; JMHEHHBIN yroa ABYrpaHHOro yria; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSIMH: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOT'OIPAHHHMK, 3JIEMEHTHl MHOTOI'PaHHUKA, PABUJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPDAaHHHUKOB (MHpaMHJIa; IMpU3Ma,
MPSAMOYTOJIBHBIN Napaliesienunes, Kyo).

Knaccuduimpoarb ~ MHOTOTpaHHUKH,  BbBIOMpass ~ OCHOBaHUS  JUIs
Kjaccu(ukanuy (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MbI, TapaJIeIeTUIECAbl).

OnepupoBatb MOHSATUSIMU: CeKyIias MJIOCKOCTb, CEUCHHE
MHOTOI'PaHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXO0XJIEHHE T€OMETPUUYECKUX BEIUYHUH IO 00pasiam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE AaHATMTUYECKHUE METO/IbI IIPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/7ad Ha BBIYHMCICHHUE PACCTOSHUU MEXKIY
IBYMsI TOYKaMH, OT TOYKHM JO MPSMOM, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEIMBAIOIINUMUCS IPSIMBIMHU.



Pemate 3a1aun Ha HAXOXKJIEHUE FEOMETPUUECKUX BEJIMYMUH MO 0Opas3lam
WIH alrOpUTMaM, IPUMEHSSI U3BECTHBIEC aHATTMTUYECKUE METOJIbI IIPU PEIICHUH
CTaHAAPTHBIX MAaTeMAaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSIMBIMUA, MEXKIY MPSAMONM U TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpamuaa) ¢ MpUMEHEHHEeM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOIIAISIMU MTOBEPXHOCTEN, 00BEMaMU MOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHSAMHU: CUMMETpPUsSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (PaKThl JUIsi PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolINX HECKOJbKO IIaroB PEUICHUs, €CIU YCIIOBHS
IPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

[IpuMeHsATh NpoOCTEWIIME MPOTPAMMHBIE CPEACTBA H  JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoUTH TIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, pPACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHsATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh pealibHbIE
CUTyallud W TNPUMEHATh U3YYEHHBIEC TMOHATHS B IPOLECCE MOUCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peabHBIC
CUTyalldd Ha S3bIKE TE€OMETPUM, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHSITHM M TeopeM, ammapara aiareOpsl;
pelmarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPHUYECKUX
BEJTUYHH.

11 KITACC

OnepupoBarh MOHATUSAMH: IIMHIPUYECKAsE MOBEPXHOCTh, 00pasyromue
WIMHAPUYECKON  MOBEPXHOCTH; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrolre KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruuecKasi TOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA,
BBICOTA CETMEHTA; IIIapOBOM CJIOH, OCHOBAHHWE IIIAPOBOTO CJOS, BBICOTA
[IAPOBOTO CJIOST; IIIAPOBOU CEKTOP.

Boruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH TEN  BpaIlCHHS,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBarth TMOHSATUSMU: MHOTOTPAHHHWK, BIHUCAaHHBIM B cdepy u
OMHCaHHBIA OKOJO cdepbl; cdepa, BNUCAHHAST B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

BbIauciasTh COOTHOIICHHSI MEXTY TUIOIIAISIMU TIOBEPXHOCTEH 1 00bEMaMu
MOA0OHBIX TEII.

N3o0paxkats m3ydaembie (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoimonHsATh  (BBIHOCHBIE) TIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.



N3BnekaTh, HMHTEpPHPETUPOBATH U NpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKAX.

OneprpoBaTh NOHITUEM BEKTOP B TPOCTPAHCTBE.

BpINOMHATE JEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha 4YHCIO, OOBSACHSTh, KAKUMH CBONCTBaMHU OHHU
00J1a1a10T.

[IprMeHATh MpaBUIIO NapajuielICUNeaa.

OneprupoBaTh NOHATHUSAMU: JIE€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YrOJ
MEXIy BEKTOpaMH, CKaJIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILIAHAPHBIE BEKTOPBHI.

Haxonute cymMMy BEKTOPOB U NHPOU3BEACHHE BEKTOpPAa HA YMUCIO, YIOJ
MEXKJYy BEKTOpPaMHU, CKASIPHOE MPOU3BEICHUE, PACKIIAABIBATh BEKTOP 110 JIByM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsi PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolluX HECKOJBKO IIaroB peLICHUs, €CJIM YCIOBUSA
IPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

Pematp npocreiiime reoMeTpuIecKUe 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemate 3amaum Ha [J0Ka3aTelbCTBO MATEMATHYECKUX OTHOLICHUW U
HAaXOXXJECHUE TEOMETPUYECKUX BEJIMYUH M0 o00pasiaM WM alropurMam,
IIPUMEHSSI U3BECTHBIE METOJBl IPU PELICHUWU CTAaHJAPTHBIX MaTEMaTUUYECKUX
3a7ad4.

[IpumeHsaTh TpOCTEHIIME NPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ad.

[IpuBOAUTH TIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOLEC U
YKA3HHU, PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHsTh TTOy4YeHHBIEC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE
CUTyallud U NPUMEHSATH U3YUYCHHBIE IIOHATUS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKu CHOPMYITUPOBAHHOM MPOOJIEMBI, MOJACIUPOBATH peaTbHBIC
CUTyallul Ha S3bIKE TIE€OMETPUM, HCCIENOBAaTHh IOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHM M TeopeM, ammapara anreOphl;
pelarb NpakTUYECKUE 3a/1aud, CBSI3AHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoanuecTBo 4acoB
HaumeHnoBaHue pa3aesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PECypPChl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 1 1
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
2 POSIP 12 0 1
[TapayueapHOCTB IPSIMBIX U
IJIOCKOCTEMN
IlepneHquKyIsIpHOCTD
3 PHEHARIEYAPHOCTS 12 1 1
HPSIMBIX U IIJIOCKOCTEHN
VYriel MeXAy IpSAMBIMHU U
4 PP 10 1 2
IUIOCKOCTSIMU
MHororpaHHuKH 11 1 2
O06bEMBI MHOTOI'PaHHUKOB 9 1
[ToBTOpEHME: ceueHus,
7 4 1 2
PAacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 1
YACOB I10 ITPOTPAMME




11 KITACC

I[TPOTPAMME

HaumMeHoBaHme KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoabHbIe IIpakTnueckune
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Tena BpaieHus 12 1 1
2 OO6bEMBI TEN 5
BekTopsl
3 KOOPJIMHATHI B 10 1 1
MIPOCTPAHCTBE
[ToBTOpEHME,
0000111eHHE,
4 N 7 0 1
CUCTEeMAaTH3alIHs
3HaHUI
OBUIEE KOJIMYECTBO
YACOB II0 34 3 4







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIC IOHATHS
CTEPCOMETPHUH: TOUKA,
psiMasi, TNIOCKOCTb,
npoctpancTso. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
M300paXKeHUS IIOCKOCTEH,
MapauIeIbHbIX IPSIMBIX
(0Tpe3KoB), cepeIuHbI
oTpe3Ka

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
NepeCCKarommecs npsamas u
IIIIOCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
MEepeCCKaroImurecs npsamas u
IIIIOCKOCTh

3HaKOMCTBO C
MHOT'OTpaHHUKAMH,




n300pakeHue
MHOT'OIrpaHHUKOB Ha
PHCYHKaX, Ha
HPOCKIIHOHHBIX YepTemax

HavansHbie cBeeHNS 0 KyoOe
U NIApaMuJe, UX pa3BEPTKU U
monenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHubie cBenenus o kyoe
Y TUPAMUJIE, UX PA3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[Toustue 00
AKCHOMAaTUYECKOM
MOCTPOSHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA N3 HUX




10

ITousitue 06
aKCHMOMAaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

11

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroImecs,
napauiebHbIe U
CKPEIMBAIOIINECS TPSIMbIE

12

[TapaienbHOCT IPSMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
napajuleJIbHbIC IPAMBIE B
IIPOCTPAHCTBE;
[1apaJlIeIbHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamiensHOCTE IPSIMON U
IUIOCKOCTH

14

VYTl ¢ COHANpaBICHHBIMU
CTOpOHaMU

15

VYros MexIy NpsSMBIMU B
IIPOCTPAHCTBE

16

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE




17

[TapamnenpHOCTH
IJIOCKOCTEN: NapajljieIbHbIE
IJIOCKOCTH

18

CaolicTBa napamuienbHbIX
IIJIOCKOCTEN

19

[Ipocreiimue
IIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETPa’p,
KyO, apasuiesenumnes

20

ITocTpoenue ceueHui

21

ITocTpoenue ceueHni

22

KonTponbHas padota no
teme "[IpsiMbIe U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapannensHOCTh MPSMBIX U
mI0cKocTei"”

23

[lepnenuKyIsIpHOCTD
MIPSIMOM U TUIOCKOCTH:
MEPIEHJUKYIISPHBIE IIPSIMBIE
B IIPOCTPAHCTBE

24

[IpsiMble mapasienbHble U
MEePIEHIUKYIISPHBIE K
IIJIOCKOCTH

25

[IpsimMble mapanienbHble U
MEPIEHIUKYISIPHBIE K
IIJIOCKOCTH




26

IIpu3nak
NEPIEHIUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH

27

IIpu3nak
NEPIEHUKYISIPHOCTH
MPSAMON U TNIOCKOCTH

28

Teopema o npsamon
NIEPIEHIUKYISIPHON
IJIOCKOCTH

29

Teopema o ipsamoit
NEPIEHIUKYISIPHON
IIJIOCKOCTH

30

Teopema o ipsamoit
NEPIEHIUKYISIPHON
IIJIOCKOCTH

31

Ilepnenpukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

32

Ilepnenpukymnsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

33

[lepnenaukymnsp u




HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKU JIO IJIOCKOCTH,
paccTostHuE OT MPSMOH 10
IIOCKOCTH

34

[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: Yrol
MEXIy NpsIMON U
IUIOCKOCTBIO

36

JIByrpaHHBIN yroil,
JINHENHBIN yron

ABYTI'PAHHOI'O yI'Jjla

37

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPaHHOT'O yIJia

38

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

39

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEeHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN




40

[lepneHUKyYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIECHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx
MEPIEHINKYIIPAX

42

Teopema o Tpéx
IEPIEHINKYIAPaX

43

Teopema o Tpéx
MEepHEHIUKYISIpax

44

KontponbHas pabora no
TeMam
"[leprieHAUKYASAPHOCTD
HPSIMBIX U IJI0OCKOCTEN" 1
"VTriel MeXAY IPSIMBIMU U
miockocTsaMu"

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBIITYKJIIBIE
W HEBBIYKJIBIE
MHOTOTPAaHHUKHU; pa3BEPTKA
MHOTOTPaHHUKA

46

[Ipu3ma: n-yronpHas
MIpU3Ma; TPaHU U OCHOBAHMS
MIPU3MBL; IIpsIMas U
HAaKJIOHHAs [IPU3MBI;




OOKOBAs U IOJHAA
HOBerHOCTB HpI/I3MBI

47

[Tapamtenenunen,
IIPSIMOYT OJIBHBIN
napajulelIenuIes U €ro
CBOMCTBa

48

IInpamupa: N-yroapHas
nMpamuia, FpaHy u
OCHOBaHUE MUPaAMUJIbL;
OOKOBast ¥ OJTHAS
IIOBEPXHOCTb TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamuia

49

[IpaBunpHbIE
MHOTOTPaHHUKU: IIOHATHE
IIPaBHJIBHOTO
MHOT'OTPaHHHKA;
IIpaBWJIbHAS NTPU3Ma U
MpaBWIbHAS MUPaAMU/IA;
MIpaBWJIbHAS TPEYTOJIbHAS
NMpaMu/ia ¥ IpaBUIIbHBINA
TeTpaap; Kyo

50

[Ipencrasnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JNOJEKAdAP U UKOCADIP.

51

Cummertpus B




MIPOCTPAHCTBE: CUMMETPHUSI
OTHOCHUTEIIbHO TOYKH,
MIPSIMOMA, TIIOCKOCTH.
DeMeHThl CHMMETPUH B
nupamMuiax,
napajuiefienuneaax,
MIPaBHIIbHBIX
MHOTOTPaHHUKAX

52

Brruncnenue s1eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTUAroHaJu, yIJbl

53

ITnowane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSIMOM
MIPU3MBI, IUIOIIA]b
OCHOBaHMH, TEOpEMa O
OOKOBOI1 TOBEPXHOCTH
MPSIMOM TIPU3MBI

54

IImomanes OOKOBOI
MMOBEPXHOCTU U
ITOBEPXHOCTHU MTPABUIILHOMN
MIApaMU/JIbl, TEOpPEMA O
TUI0IIAa GOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MIAPaMM/IbI

55

KonTponbhas padota no
teMe "MHororpaHHuKu"




56 | Ilonsarue 06 00OBEME 1 0
57 O06BEM TUpaMuIBI 1 0
58 O06BEM TUpaMuIBI 1 0
59 | OOBém nupamusl 1 0
60 O06BEM TUpaMuIBI 1 0
61 O06BEM IPU3MBI 1 0
62 OO0BEM TTPU3MBI 1 0
63 O06BEM IPHU3MBI 1 0
KoHntposbHas padorta mo
64 | Teme "OOBEMBI 1 1
MHOTOI'PaHHUKOB"
[ToBTOpenue, 0600IICHNE
65 CHCTeMaTHBaHHHBHaFHﬁ. 1 0
[TocTtpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpEeHME, 060061IEHNE
cUCTeMaTHh3alus 3HaHHH.
Brrunciienue pacctosHui:
66 Memﬂy&ByMﬂTO?KaMH,OT 1 0
TOYKH JI0 MPSMOI1, OT TOUKH
710 TUIOCKOCTH, MEKIY
CKPEIINBAIOIIUMUCS
MPSIMBIMA
67 HToroBast KOHTpONIbHAS 1 1

paborta




[ToBTOpenue, 0600IICHNE
CHCTEeMaTHu3alus 3HaHUH.
Brruuciienue yrioB: Mexay
CKPEIIMBAIOIIUMUCS

68 . 1
HPSIMBIMH, MEKAY NPSAMON U
IUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXIY
IJIOCKOCTSAMU

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KITACC

Ne

n/
It

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

Coepa u miap: 1eHTp,
paauyc, Tuamerp;
IUIOIA/(b TIOBEPXHOCTH
cepsl

B3anmnoe
pacrioyiokeHue chepsl 1
TUIOCKOCTH;
KacaTeJbHasl MJI0CKOCTh
K cdepe; TIIomaib
cdepbl

N3o06paxenue chepsl,
Imapa Ha INIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MTOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MTOBEPXHOCTH, OCh
LUAJIMHIPUYECKOU
MIOBEPXHOCTU

HunmuHap: OCHOBaHUS U




OOKOBast TOBEPXHOCTD,
o0pa3yrolas 1 och;
IIoIaab OOKOBOM U
HOJIHOM MTOBEPXHOCTH

N3o6paxkenue
WIMHAPA HA
iockocTu. Pa3BépTka
umnaapa. CeueHus
HWIMHIpA
(TUTOCKOCTHIO,
MapaJyIeIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIINHA, 00pa3yronas
1 OCb; MJIOIIAb
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
o0pa3yrolne 1 BhICOTa;




OCHOBaHUA U OOKOBas
IIOBEPXHOCTh

10

N306pakeHne Konyca
Ha TUIOCKOCTH.
Pas3sépTka KoHycCa.
CeueHus KoHyca
(TUTOCKOCTHIO,
napajuieIbHOU
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)

11

KoMmOunanus ten
BpAIllCHUS U
MHOTOTPaHHUKOB

12

MHororpasHuk,
OIIMCaHHBIN OKOJIO
cdepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WU B
TEJIO0 BPALLECHHUS

13

IMoustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tenl

14

O0BEM UIIHHIpA,
KOHYycCa




15

O0BeM mapa u
mwIomaab cheps

16

IlonoOHbIc TEna B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXKTY
ILIOIIAASIMHU
MMOBEPXHOCTE,
00bEMaMU ITOT00HBIX
Ten

17

KonTponbHas padora no
TemaMm "Tena
BpamieHus" u "O0beMbI

TCI

18

Bekrtop Ha mmockoct
B IIPOCTPAHCTBE

19

Cioxenue u
BBIYUTAHUC BGKTOpOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Pa3noxxenne BekTopa 1o
TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [Ipasuio
napaesenumnena

22

Pemenune 3amgay,
CBSI3aHHBIX C
MIPUMEHEHUEM TPABUIT




JENCTBUN C BEKTOPaMHU

23

[IpsmoyronbHas
CUCTEMa KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOPJAHMHATAX

24

Yron mexny
BeKkTOopamu. CKanspHoe
MIPOU3BEACHNE
BEKTOPOB

25

Brruncnienue yrios
MEXKY MPSAMBIMHU U
IJIOCKOCTSIMU

26

Koopaunarao-
BEKTOPHBIN METOJI ITPU
peneHnn
r€OMETPUYECKHX 3a/1a4

27

KonTponbHas padota no
teMe "BekTopsl 1
KOOpJUHATHI B
npocTpaHcTae”

28

[ToBTOpEHME,
o0o01ieHue u
CUCTEeMaTU3alHs
3HaHUH. OCHOBHBIE




¢burypsl, hakTsl,
TEOpeMBI Kypca

TUTAHUMETPUH

29

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHu. OCHOBHBIE
burypsl, GpaxThl,
TEOpEMBI Kypca
TUTAHUMETPUHI

30

IToBTOpEHME,
0000111eHUE U
CHCTeMaTH3aIus
3HaHUH. 3agaun
TJITAHUMETPUHU U METOJIbI
WX PEIICHUs

31

[ToBTOpEHME,
00001IeHHE 1
cucreMarmni3anuia
3HaHu#. 3ama4un
HJ'IaHI/IMeTpl/II/I " METOIbI
HUX peLIeHUs

32

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3alHs
3HaHui. OCHOBHEIE

burypsl, GpaxTsl,




TEOpeMBI Kypca
CTepEOMETPUH

33

Hrtoroas KOHTpoOJIbHAS
pabora

34

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






		2023-10-05T12:00:54+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 7 Г. КИРОВСКА"




