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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCcyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIIMU OCHOBY JUJII CaMOPA3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBLHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOYYEHHs] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMHUpoBaHUs (YHKIIMOHAJILHONM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPAaBWIbHBIX MPEJACTABICHUN O CYIIHOCTH U MPOUCXOXKIACHUU TCOMETPUUYECKUX
a0CTpakilii, COOTHOIICHUH PEabHOIO0 W WJACAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUMU B CUCTEME HAYK U POJIM MATEMAaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYUYHOT'O MUPOBO33PECHUS
ydalmxcsi, a TakKe KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBsieTCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JVCHUIUIMH €CTECTBEHHO-HAYYHON HAIIPaBICHHOCTH, TaK U TyMaHUTApPHOM.

Jlornueckoe MbIUIeHUE, (QopMUpyeMoe MpPU HU3YUYCHUH OO0YUYarOIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJI¢ pCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEHIEHUU 3a7ad4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpueHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JesATENbHOCTH dYesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ComuajabHOro ObITHS, (opMa
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIO0HKEHHST 00pa3oBaHuUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ciM B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kJaccax siBisItOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEPKAaHHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HaBAaTh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jad HA  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbBIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISJIOCH MOCEA0BATENLHO U MOCTYNATENBHO, €
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenue reometpun oTBoAUTCA 2 yaca B Heaento B 10 kinacce u 2 yaca B
Hezeno B 11 kmacce, Bcero 3a 1Ba roga ooydeHus - 136 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsiMble. [lapamiensHOCT NOPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBa
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuICIbHBIE W TEPINCHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TPpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa;, MpaBUIbHAs TPEYroJibHash MNHpaMuAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, HNapaielienunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBHON MUpaMUIbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHncTBe. CI0KeHNE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKIACHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUC;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHMUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJTYYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO MO3UILIMI; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIECHUS 33a]1a4uM, BHIOMPATh CIIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudumnmpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh NOHATUSAMU: MHOTOIDAHHMK, BBITYKJIBIA M HEBBITYKJIBIA
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJIacCU(pUKaUMU (BBIMYKJIblE W HEBBIIYKJIbIE MHOTOTPAaHHUKH; TPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CIIEJIOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIEHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
aIropuT™MaM, TMPUMEHSISI W3BECTHbIE AHATMTUYECKUE METOAbl TPHU PpPELICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) C TpUMEHEHHEeM (QOpMyJ; BBIUUCISATH COOTHOIICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(DOpMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MPOCTEWIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOpPEM, anmnapara ajnreopsbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHCAHHBIA B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAWHATHI B MTPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJararouX HECKOJIbKO IIArOB PEIIEHHUs, €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajirOpuT™Mam, MPUMEHSI S
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 0 0
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1 0
[TapaniensHOCTh MPSAMBIX U MIOCKOCTEN
3 HepneHz[HIEynﬂpHocn, HPSIMBIX U 12 0 0
MJIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 0
5 MHoOrorpaHHUKH 11 1 0
6 OO6BEMBI MHOTOI'paHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHMSI, PACCTOSIHUS U YIJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 Tena BpameHus 23 0
2 OO0BEMBI TEN 15 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 23 1

IToBTOpenue, 06001IIEHNE,
4 P 5 7 1 0

CUCTEMAaTH3alMsl 3HAaHUH

68 3 0

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

DJIeKTpOoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMAas], IIOCKOCTb,
npoctpaHcTBo. [IpaBuiia n300paXkeHns Ha pUCYHKAX:

1 M300paXKeHUs! III0OCKOCTEH, MapayiebHbIX MPSAMBIX (OTPE3KOB), L
CepeIHbI OTpe3Ka

5 [onsATus: nepecekaromuecs MI0CKOCTH, IEPECEKAIOIUECS 1
npsMasi ¥ MI0CKOCTb

3 [TonsTHs: nepecekarolecs MIOCKOCTH, ITepeceKaroLIecs 1
npsMasi ¥ IMJI0CKOCTb

4 3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe 1
MHOTOTPaHHUKOB HAa PUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX

5 HauanbHble cBeieHus 0 Ky0Oe U mupaMusie, uX pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOTPaHHHUKOB

6 HauanbHble cBeieHus 0 Ky0Oe U mupaMujie, uX pa3BEPTKU U 1
Mozenu. CeueHnss MHOTOTPaHHHUKOB

7 [TonsiTHE 006 AKCHOMATHUYECKOM MTOCTPOSCHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

3 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

9 [Tonatue 06 akCHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

10 [TonsiTrie 06 akCMOMaTHUYECKOM MOCTPOEHUU CTEPEOMETPHHU: 1

AKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX




HapaJ'IJ'ICJ'IBHOCTL IpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:

11 napajuielibHbIe TIPSIMbIC B TIPOCTPAHCTBE; MAPAIUICITLHOCTh TPEX 1
TPSIMBIX

12 [MTapannensHOCTh MPSMBIX M IUIOCKOCTEH B MIPOCTPAHCTBE: 1
[MTapannensHOCTh MPSMO U TUIOCKOCTH

13 VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU 1

14 Yroa Mexay IpsMbIMH B IPOCTPAHCTBE 1

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 [TapannensHOCTh TIOCKOCTEH: apalie)IbHbIC TUIOCKOCTH 1

17 CBoiicTBa napajyIebHBIX IIOCKOCTEH 1

18 [Ipocreiinme npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH: 1
TeTpa’Ip, KyO, mapauieenuie]]

19 [TocTpoenue ceueHuit 1

20 B3aumHoe pacnonoxeHue NpsMbIX B TPOCTPAHCTBE: 1
nepeceKarIrecs, napanieabHble U CKPEIUBAIOLIUECS MPSMBbIE

21 [Toctpoenne ceueHnit 1

99 KonTponbhas pabota nmo teme "lIpsMble 1 MIOCKOCTH B 1
npoctpancTse. [lapanienbHOCTh TPSIMBIX U MIOCKOCTEH"

23 [leprieHIUKYISAPHOCTD MPSMOM U TIOCKOCTH: 1
NEPIEeHIUKYIPHBIC IPSIMbIE B IPOCTPAHCTBE

24 [IpsiMbie mapauienbHbIe U IEPICHIUKYISIPHBIC K MIIOCKOCTH 1

25 [IpsiMbie mapamuiensHbIe U NIEPICHIUKYISIPHBIC K TIIOCKOCTH 1

26 [Ipu3Hak nepneHIuKYISIPHOCTH MPSMON U TUIOCKOCTH 1

27 [Ipu3Hak nepneHIuKYISIPHOCTH MPSMON U TUIOCKOCTH 1

28 TeopeMa 0 mpsiIMOii EPIIEHIUKYISIPHON IITIOCKOCTH 1

29 TeopeMa 0 mpsiIMOii EPIIEHIUKYISIPHON IITIOCKOCTH 1

30 TeopeMa 0 mpsiIMOii EPIIEHIUKYISIPHON IITIOCKOCTH 1




HCpHGH,I[I/IK}’Hﬂp M HAKJIOHHBIC: paCCTOSAHHUE OT TOYKH 10

31 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 MJIOCKOCTH

39 [TepnieHMKyIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MJIOCKOCTH

33 [TepnieHMKyIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MIIOCKOCTH

34 [TepnieHMKyIIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MIIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOI U INIOCKOCTBIO

36 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTPaHHOTO yria

37 JIByrpaHHbIi yroii, TMHEHHBIN YroJl ABYTPAHHOIO yria

38 [TepnieHANKYIAPHOCTD MJIOCKOCTEMN: PU3HAK
HEePIEHIUKYIAPHOCTH ABYX IIIOCKOCTEHN

39 [TepnieHAMKYIAPHOCTD MIIOCKOCTEMN: PU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

40 [TepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX TUIOCKOCTEN

41 Teopema o0 Tpéx neprneHaAuKyIsIpax

42 Teopema o0 Tpéx nepneHaAuKyIsIpax

43 Teopema o0 Tpéx nepneHaAuKyIsIpax
KonTtponbHas padora no Temam "l[leprieHAUKYIIpHOCT

44 IPSIMBIX U IJIOCKOCTEN" U "YTIIBI MEKIY NPSIMBIMU U
IUIOCKOCTSAMU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBITYKITBIE MHOTOIDaHHHKH;
pa3BEpPTKAa MHOTOTPaHHUKA

46 [Tpusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUS TPU3MBIL;




npsaMas 1 HaKJIOHHas IIPHU3MBI; OOKOBAas U MOIHAS ITOBEPXHOCTH
IMPU3MBbI

[Tapannenenunen, IpsIMOYTOJIbHBIN MapaieNenumnes] U ero

47 . 1
CBOICTBa
[Tupamuna: N-yroyipHas nupamuaa, TpaHd U OCHOBaHUE

48 paMuIbl; 00KOBAasl M IMOJTHAS TTIOBEPXHOCTh TUPAMUJIBL; 1
MpaBWIbHAS U yCEUEHHAS TMPAMHKJIa
[TpaBuIIbHBIE MHOTOTPAHHUKH: MTOHSATHE MPABUIBHOTO

49 MHOTOTPaHHHKA; TIPaBUIIbHAS TIPU3Ma U IPABHIIbHAS TUPAMU/IA; 1
MPaBWJIbHAS TPEYTOJIbHAS TUPAMUJIA U TIPABWIILHBIA TETPAdIP;
KyO

50 [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIP, 1
JOJICKAd TP U MKOCAIP.
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIHHO TOUKH,

51 MPSIMOM, TUTOCKOCTH. DJIEMEHTBI CAMMETPHH B TTUPaMHUIAX, 1
napasuieNienune1ax, NpaBuiIbHBIX MHOTOIPaHHUKAX

59 Brruncnenue 3n1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AUaroHau, 1
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTHU U MOJIHOW MOBEPXHOCTH

53 MPsIMOM TTPU3MBI, TUIOIIAF OCHOBAHUH, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaapr 60KOBOIM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHOMN

54 MUPAMHUJIBI, TEOPEMA O TUIOMIAIU OOKOBOI MOBEPXHOCTH 1
YCE4EHHOU MUPAMHU/IbI

55 KonTtponbHas pabora no Teme "MHOrorpaHHUKHT" 1

56 [TonsiTie 06 00BEMeE 1

57 O0BEM TUpaMHUTBI 1

58 O0BEM TUpaMHUTBI 1




59 O0BEM TMpamMu bl 1
60 O0BEM TUpamMu bl 1
61 O0BEM TIpU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTtponsnas padora no teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTHU3alNS 3HAHUH. 1
[TocTpoeHme ceueHmit B MHOTOTPAaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3AlNS 3HAHUH.
66 BBI‘II/ICi'IGHI/I@ PaCCTOSIHUIN: MEKIY IBYMS TOUKAMHU, OT TOUYKH JIO 1
NPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKITYy CKPEIIUBAIOIIMMUCS
PSIMBIMH
67 HroroBast KoHTpoIbHAs paboTa 1
[ToBTOpeHue, 06001IeHNE cCTeMaTU3allks 3HAHUH.
68 Boruncnenue yrioB: MeXay CKpeUMBAIOITUMUCS TPSIMbBIMH, 1
MEXy MPSMOI U MJIOCKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXTY TUTOCKOCTSIMH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Koaun4yecTBO 4acoB

DJIeKTpOHHbIe HH(pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTesbHbIEe pecypchl

1 Cdepa u map: ueHTp, paauyc, AMameTp; oA b HOBEPXHOCTH 1
cepsl

) BsanmMHuoe pacrionoxxeHue cepbl U INIOCKOCTH; KacaTellbHas 1
TUTOCKOCTH K cdepe; miomanb chepsl

3 N3o6paxkenue cdepsl, mapa Ha miockocTu. CeueHus mapa 1

4 Hunmuaapudeckast HOBEPXHOCTh, 00pa3yONIne IUITHHIPUIECKON 1
MOBEPXHOCTH, OCh IWJIMHIPUIECKOH MTOBEPXHOCTH

5 Hunmuaap: ocHoBaHUs M OOKOBasi IOBEPXHOCTH, 0Opa3yromas u 1
0Cb; TUIOIIAb OOKOBOH U TIOJTHOM MOBEPXHOCTH

5 Hunmuaap: ocHOBaHMs M OOKOBasi TOBEPXHOCTH, 0Opasyromas u 1
0Cb; TUIOIIAb OOKOBOH M TIOJTHOM MOBEPXHOCTH

7 Humuaap: ocHOBaHMS M OOKOBasi TOBEPXHOCTH, 0Opas3yromas u 1
0Cb; TUIOIIAb OOKOBOH U TIOJTHOH MOBEPXHOCTH

8 Humuaap: ocHOBaHMS M OOKOBasi TOBEPXHOCTH, 0Opa3yromas u 1
0Cb; TUIOIAb OOKOBOM U MOJIHOI MOBEPXHOCTH

9 Humuaap: ocHOBaHMS M OOKOBasi TOBEPXHOCTH, 0Opa3yromas u 1
0Cb; TUIOIAb OOKOBOM U MOJIHOI MOBEPXHOCTH

10 Hunuuap: ocHoBaHUs M OOKOBasi IOBEPXHOCTh, 0Opa3yromas u 1
0Cb; TUIOIIAb OOKOBOH U MOJIHOI MOBEPXHOCTH
N3ob6pakenne HMIMHpA HA TUIOCKOCTH. Pa3BEépTKa IMIMHIpA.

11 Ceuenus nuimHApa (TIOCKOCTHIO, MapaljIeIbHON Uin 1
NEepIEeHIUKYIIIPHON OCH LIUIMH]PA)

12 Konnueckast moBepxHOCTh, 00pa3yrolre KOHUUECKOM 1




IMOBEPXHOCTHU, OCh U BEPIIHNHA KOHHYCSCKOM IMOBEPXHOCTHU

KOHYCZ OCHOBAHUEC Y BEPIIWHA, 06pa3y}0ma;1 " OCh, IIOIIaab

13 . . 1
OOKOBOH U MOJTHON MOBEPXHOCTH

" Konyc: ocHOBaHUe U BepinHa, 00pasyromias U OCh; IUIOMIA b 1
OOKOBOM M IMOJTHOM MOBEPXHOCTH

15 Konyc: ocHOBaHUe U BepinHa, 00pasyromias U OCh; IUIOMIA b 1
OOKOBOM M IMOJTHOM MOBEPXHOCTH

16 Konyc: ocHOBaHuUe U BepilnHa, 00pa3yromias U OCh; IUIOMIAlb 1
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

17 Konyc: ocHOBaHuUe U BepinHa, 00pa3yromias U OCh; IUIOIAlb 1
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

18 Konyc: ocHOBaHuUe U BepinHa, 00pa3yromias U OCh; IUIOMIA b 1
OOKOBOH U MOJIHON OBEPXHOCTH

19 Y ceu€HHBII KOHYC: 00pa3yoIre U BBICOTa; OCHOBAHUS U OOKOBast 1
MOBEPXHOCTh

20 VYceu€nnblilt KOHYC: 00pa3yrolue U BHICOTA; OCHOBAHUS U OOKOBas 1
MOBEPXHOCTh
N3o06paxkenue konyca Ha miaockoctu. PazpépTka konyca. Ceuenus

21 KOHYca (TJIOCKOCTbI0, MapalljIeIbHONM OCHOBAHUIO, U MJIOCKOCTBIO, 1
MPOXOJAIIEH Yepe3 BEPIINHY)

22 KomM6unanus ten BpauieHus: ¥ MHOTOTpaHHUKOB 1

»3 MHororpaHHUK, ONMcaHHBINA 0K0JI0 chepsl; chepa, BMcaHHAs B 1
MHOTOTPaHHHK WJIM B TEJIO BpaLICHUS

24 [Tonsitre 06 06bEMe. OCHOBHBIE CBONCTBA 00BEMOB Te 1

25 O0BéM MITMH]Ipa, KOHYCA 1

26 O0BéM MITMHJIpa, KOHYCA 1

27 O0béM HMIMHIpa, KOHYCa 1




28 O0BEM IUIMHIpA, KOHYCa 1

29 O0BEM IUIMHpA, KOHYCa 1

30 O0BEM IUIMHpA, KOHYCa 1

31 O0BéM 1mapa U mIoImaahs chepol 1

32 O0BéM 1mIapa U mIoImaas Chepol 1

33 O0BéM 1mapa U mIoImaahs chepol 1

34 O0BéM 1mIapa U TIoImaah chepbl 1

35 O0BéM 1mIapa U TIoImaah chepbl 1

36 O0BEM mIapa U TIomaah chephl 1

37 [Tomo6HbIe Tena B pocTpancTBe. COOTHOMICHUS MEXKTY 1
IUIOUIAIIMU [TOBEPXHOCTEN, 00bEMAMHU MTOT00HBIX TEN

38 KonTtponbsHast padora no Temam "Tena Bpamienus” u "OO0beMbl 1
Ten"

39 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE 1

40 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB 1

41 CroxeHue ¥ BRIUUTaHUE BEKTOPOB

42 YMHOKEHHE BEKTOpa Ha YHCII0 1

43 Paznoxxenue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM. 1
[IpaBuio napamnenenumnena

44 PaznoxxeHnue BekTopa 1o TpéM HEKOMILJITAHAPHBIM BEKTOpaM. 1
IIpaBuno nmapasienenumena

45 Paznoxxenne BekTopa 1o TpéM HEKOMILJTAHAPHBIM BEKTOpaM. 1
IIpaBuno nmapasienenumena

46 Pemenue 3aga4, cBA3aHHBIX C TPUMEHEHUEM MPABUII ICHCTBHII C 1
BEKTOpaMHU

47 Pemenue 3aga4, cBA3aHHBIX C TPUMEHEHUEM MPABUII ICHUCTBHII C 1

BCKTOpaMu




Pemrenne 3a71a4, CBA3aHHBIX C IPUMCHCHUEM ITpaBHJI HeﬁCTBHﬁ C

48 1
BEKTOpaMHU

19 [IpssMmoyrosibHast CUCTEMa KOOPJIMHAT B MPOCTPAHCTBE. 1
Koopaunartsl BekTopa. [Ipocreiinme 3agaun B KOOpIMHATAX

50 [IpssMmoyrosibHast CUCTEMA KOOPJIMHAT B MPOCTPAHCTBE. 1
Koopaunatel BekTopa. [Ipocreiinue 3ama4u B KOOpIMHATAX

51 [IpssMmoyrosibHast CUCTEMA KOOPJIMHAT B MMPOCTPAHCTBE. 1
Koopaunartel BekTopa. [Ipocrefinme 3agaun B KOOpIMHATAX

52 VYron mexay Bekropamu. CKalsipHOe MPOU3BEACHNE BEKTOPOB 1

53 VYron mexay Bektropamu. CKaltsipHOe IPOU3BEACHUE BEKTOPOB 1

54 VYron mexay Bektopamu. CKansipHOe IPOU3BEACHNE BEKTOPOB 1

55 Boruncnenue yrioB Mex1y NPSIMbIMU U TUIOCKOCTSIMU 1

56 Boruncnenue yrioB Mex1y NPSIMbIMU U TUIOCKOCTSIMU 1

57 Brriuucnenue yrioB Mexay IpsIMBIMH U IJIOCKOCTSMHU 1

sg KoopanHaTHO-BEKTOPHBIN METOJT TPHU PEILIEHUN T€OMETPUUYECKUX 1
3amaq

59 KoopanHaTHO-BEKTOPHBII METOJT IPU PEILIEHUH T€OMETPUUYECKUX 1
3amaq

€0 KoopanHaTHO-BEKTOPHBII METOJT IPU PEILIEHUH T€OMETPUUYECKUX 1
3amaq

61 KonTponpHas pabota o Teme "BeKTOpbl U KOOPAUHATHI B 1
npocTpaHcTae”

- [ToBTOpenue, 06001IeHNe U crucTeMaTH3alus 3HaHuiH. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca TUTaHUMETPHHI

63 [ToBTOpenue, 06001IeHNe U cucTeMaTH3alus 3HaHuiH. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca TTaHUMETPHHI

64 [ToBTOpeHme, 0600IIEHNE U CUCTeMAaTH3alHsl 3HAHUN. 3a/1auun 1




MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

65 [ToBTOpEeHHE, 0000IIEHUE U CUCTEeMaTH3allisl 3HAHUN. 3a/1auun 1
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

66 [ToBTOpEeHHE, 0000IIEHNE U CUCTeMaTH3alKsl 3HaHui. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUHU

67 HroroBast koHTpoIbHAs paboTa 1

68 [ToBTOpEHME, 0000IICHUE M CHCTEMAaTH3allHsl 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
- Meroauueckue pexkomenaanuu k yueoOHuky Aranacsia JI.C. 10-11 knaccsr;

- [Toypounoe mnanupoBanue Kk yueOHuky Artanacss JI.C. 10-11 kiaccsl.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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