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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHHH PEAJIbHOIO0 M HWIACAIBHOTO, XApaKTepe OTPAKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MNPHU PEHIEHUH 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KayeCTB, MOATOMY aKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — 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
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
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 HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €ciM B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS 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 MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
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 (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TOHATHSIMH 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 COJICP’KAaHUEM;

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



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHHE pPACloO3HaBAaTh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEpEOMETPUM B Hayajle €ro M3ydyeHus 3a/jay, peUlaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezeno B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTH. YTUIBI 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]; TOCTPOSHUE CEUCHHI.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON TIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHaUKYISIPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJIIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas M HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yceu€HHasd nupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAh OOKOBOM M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIMH]Ipa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeacTBus u3 He€. OO0bEM UUIUHIPA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMHA M IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MaT€MaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHYeCcKOoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Ddu3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro



COBEPIIICHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-03I0POBUTEITHHOM
JIESITEIbHOCTBIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  MpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO AKOJOTHYCCKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpHEHTaneld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3aaad B
00JaCTH  OKpY)KAroIel Cpeanl, IUTAaHUPOBAHUS TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, DTAaroB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUs [MBUIM3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeUsIMU, YHUBEPCATbHBIMU Pe2YSMUBHBIMU OeUCTNEUSIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwWUxcs (0ceoeHue
Memoo08  NO3HAHUSA — OKpYJycaowe20  Mupa,  NpUuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

Bba3zoBble JJoruueckue JeMicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpENIeNICHUs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK



KJIacCU(UKALUKA, OCHOBAHHS AJii OOOOILIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (aKTax, AAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npeiaratb ~ KpUTEpUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeJaTh BBIBOABI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee MOAXOIAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBATH 0000IEHUS U BHIBOJBI 110 pE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPENOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCJIOBHUSX.

Pabora c undopmanueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



2)

CTPYKTYpUPOBaTh MHGOPMALIMIO, IPEICTABIATH €€ B pa3IUYHbIX (hopMax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJy peuIeHus 3aa4i, KOMMEHTUPOBATh NOJYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TIOUCK
pELEHUs]; CONOCTAaBIATH CBOM CYXKIECHUSA C CYXACHUAMHU JPYyIUX
YYaCTHHKOB JUanora, oOOHapy>KMBaTh pa3IiMuue U CXOJCTBO IMO3UIIMMA; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  pEIICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ yU4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ayIuTOPUH.

CorpyaHu4vecTBo:

3)

NOHMMAaThb W HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBAPUBATHCS, 0OCYKIATh IIPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE WITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WiIE€HAMH KOMAaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IJIaH, AITOPUTM PEUICHUS 3a]1a4H, BBIOUPATh CIIOCO0 pelieHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:



e BIIQJIETh HABBIKAMHU TI03HABATEILHONW pedieKkcMu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJISI TIpolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JE€ATECIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
NPUYUHBI TOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yTja; JIMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpaJlycHas Mepa
JBYTPAHHOTO yrija.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA U HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€AOB, BBIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpPXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHANUTUYECKUE METOJbl MPHU PELICHUU
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3aJ1a4 HA BBIYMCIICHUE PACCTOSIHUM MEXKIY IBYMsI



TOYKaMH, OT TOYKM JO MNOpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJACHUE T€OMETPUUYECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAJIUTHYECKHE METOAbl IIPU PEUICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 33Ja4 Ha  BBIYUCIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIMIUMUCI TPAMBIMHA, MEXJIYy NOpPSIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

BoruucisaTe 00bEMBI U TUIOMIAAN MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyga) ¢ OpuMeHeHueM (GOpMyJl; BBIUMCIATH COOTHOUICHUS MEXKIY
TIOIIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPUA B IPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH W HWHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEMICHHUS], €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (opme.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEaAIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJIECIH C
WCIIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, anrmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUMH.

11 KJIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, 0O0pa3zyroliue
[WIMHIPUYECKON  TMOBEPXHOCTH;  IIMIMHADP;,  KOHWYECKas  IMOBEPXHOCTb,
oOpa3ymolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalLlEHUsI.

KnaccuguimpoBaTs B3aMMHOE pacojioKeHUe cPepbl U MIOCKOCTH.

OmnepupoBarh MOHATUSMMU: ILIAPOBON CETMEHT, OCHOBAHME CEIMEHTA, BbICOTA
CEerMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CJIOS;
1aPOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOIIAAM  TOBEPXHOCTEH  Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmnepupoBaTh TOHITUSIMH: MHOTOTPAaHHHK, BIHCAHHBIE B cdepy u
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, NPEICTAaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEIAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, PpACKIA[bIBaTh BEKTOpP 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELIEHNUs, €CIU YCIOBUs ITPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pewate mpocreiimme reoMeTpuyYeCcKUE 3aadyd Ha NPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlarp 3amaum Ha [0OKa3aTeslbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 110 00pa3liaM UM allrOpuTMam, MpUMEHss
W3BECTHBIC METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOMTHE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMEHATh MOMYYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyallud W TMPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOICIHPOBATH peaIbHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos
Ne HanveHoBaHHe PA3IeloB 1 TeM IPOrPAMMBI KonTpo JuiekTpoHHbIE (IU(pPOBBIE) 00pa3oBaTeIbHbIE
n/n Bcero  sbHbIE pecypcsl
padoThI
1 BBenenue B ctepeoMeTpuio 10 hitps://lesson.academy
5 [IpsiMble 1 IIIOCKOCTH B TPOCTPAHCTBE. 12 1 https://lesson.academy
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12 hitps://lesson.academy
4 VYribl MEXAY NPSIMBIMU U TNIOCKOCTSMHU 10 1 https://lesson.academy
5 MHOTOrpAHHIKH 11 1 https://lesson.academy
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://lesson.academy
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1 hitps://lesson.academy
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KIIACC
KosmnuecTBo yacos
Ne i/ HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbl Kontpo VICKTpONIELIC (LHPPOBLIE) 00pasoBaTeLbIE
Bcero  abHBbIC pecypchl
padoThI

Tena BpameHus

12

https://lesson.academy
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https://lesson.academy/
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https://lesson.academy/
https://lesson.academy/

https://lesson.academy

2 OOBEMEI TeT 5 1
https://lesson.academy
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHme, 06001IEeHNE, CUCTEMATH3AIUS y 1 https://lesson.academy
3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Konu4yectBo yacos
Nen/m  Tema ypoxa KonTpo JJIeKTPOHHbBIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
Bcero  JabHBIE pecypchl
padoThbI
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, https://lesson.academy
npsimMasi, I0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 n300pa’keHMs Ha pUCYHKAX: U300pakeHus 1
IUIOCKOCTEH, MapasyieIbHbIX NPSAMBIX (OTPE3KOB),
CEpeIrHBI OTpe3Ka
9 ITonsTud: nepecexarommecs MIOCKOCTH, 1 https://lesson.academy
MIEpPECEKAIOIIMECS MpsIMasi U INIOCKOCTh
3 [lonsaTus: nepecekarommecs MIOCKOCTH, 1 https://lesson.academy
IepeCEeKaroIMecs NpsiMasi ¥ INOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHE https://lesson.academy
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX 1
qepTeKax
5 HauanpHble cBeieHNs 0 KyOe U mupamujie, ux 1 https://lesson.academy

paSBépTKI/I n MOACIIH. CeueHus MHOT'OT'PpaHHUKOB
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HauanbHble cBefieHns 0 KyOe U mupamMue, ux
pa3BEpTKU U Mojenn. CeyeHns MHOTOIPaHHUKOB

https://lesson.academy

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUU
CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPUU U
CJIICACTBHUA U3 HUX

ITousTHE 00 AKCHOMATHYECKOM IMOCTPOCHUH
CTCPCOMECTPHUU: AKCUOMBI CTCPCOMECTPHUHN U
CJIICACTBHA U3 HUX

https://lesson.academy

https://lesson.academy

https://lesson.academy

10

[TonaTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX

https://lesson.academy

11

B3anMHOe pacnionoxeHue npsMsIx B

MMPOCTPAHCTBE: NIEPECCKAIOIHECH, MapaIJICIIbHBIC

N CKPCHIMBAIOIINECA MPAMBIC

https://lesson.academy

12

13

14

[TapannenbHOCTh NPSMBIX U INIOCKOCTEN B
MPOCTPAHCTBE: NapalIeNIbHbIE NPSIMBIE B

MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX MPSIMBIX

HapaJ'IJ'ICJ'IBHOCTB MMPSAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

https://lesson.academy

https://lesson.academy

https://lesson.academy

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

https://lesson.academy

16

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

https://lesson.academy
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[TapamienbHOCTD IIIOCKOCTEN: Mapajule/IbHbIE

https://lesson.academy

17
IUIOCKOCTH

18 CBOIfCTBA MapaIeabHBIX IIOCKOCTEH hitps://lesson.academy

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA https://lesson.academy
IUIOCKOCTH: TETPA3AP, KyO, napaiesienune

20 [ocTpoenue ceveHuit https://lesson.academy

21 [TocTpoenue ceuenuit https://lesson.academy
KonTponpHas padora o Teme "IIpsimbie u https://lesson.academy

22 MJIOCKOCTH B IipocTpaHcTBe. [lapannensHoCTh
IPSIMBIX U IJIOCKOCTEH"

23 [lepneHAUKyISIPHOCT MPSAMOM U TUIOCKOCTHU: https://lesson.academy
NEPIEHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [IpsimMble mapasenbHble U MEPIEHIUKYISIPHBIE K https://lesson.academy
IJIOCKOCTH

o5 [IpsimMble mapaienbHble U MEPIEHIUKYISIPHBIE K https://lesson.academy
IJIOCKOCTH

26 [Ipu3Hak NepHneHIUKYIIPHOCTH IPIMOU U https://lesson.academy
IJIOCKOCTH

97 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U https://lesson.academy
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHAUKYISIPHOU https://lesson.academy
MJIOCKOCTH

29 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU https://lesson.academy
IJIOCKOCTH

30 Teopema o0 psIMO NEPIIEHANKYISIPHON https://lesson.academy

IIJIOCKOCTH
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[lepneniuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT

https://lesson.academy

31 TOYKH 0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10
IIJIOCKOCTH
IlepnieHauKysIp M HAKJIOHHBIE: PACCTOSIHUE OT https://lesson.academy
32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IIJIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT https://lesson.academy
33 TOYKH /IO THIOCKOCTH, PACCTOSTHUE OT MPSIMOH 110
IIJIOCKOCTH
IleprieHAUKYISAP U HAKJIIOHHBIE: PACCTOSIHUE OT https://lesson.academy
34 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10
IJIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOM 1 https://lesson.academy
IJIOCKOCTBIO
36 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPaHHOTO https://lesson.academy
yria
37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO https://lesson.academy
yria
38 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK https://lesson.academy
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEU
39 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK https://lesson.academy
NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEN
40 [IeprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK https://lesson.academy
NEPIEHANKYJIAPHOCTH ABYX IIJIOCKOCTEU
41 TeopeMa 0 TpEX MepHeHANKYIApax https://lesson.academy
42 TeopeMa 0 TpEX nepneHAUKYIApax https://lesson.academy
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43

44

45

Teopema 0 TpEX nepHeHAUKYIIPax

KonTponbhas pabota no remam
"[leprieHAMKYASIPHOCTD MPSIMBIX U INIOCKOCTER" 1
"Vl MeXAY OPSIMBIMU U INIOCKOCTAMHU"

ITousrue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHThI

MHOI'OI'paHHHUKA, BBIITYKJIBIC 1 HEBBIITYKIIBIC
MHOI'OI'paHHUKH; pa3BépT1<a MHOI'Or'paHHHUKa

https://lesson.academy

https://lesson.academy

https://lesson.academy

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS

IMPU3MBI; IIPpAMaA U HAKJIOHHAA IIPU3MBbI; OoKoBasg U

IMOJIHAsA IMOBEPXHOCTDH ITPU3MbI

https://lesson.academy

47

48

49

50

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIICIUIIEe U €r0 CBOWCTBA
[Tupamupa: N-yroyipHas NupamMuia, rpaHy u
OCHOBaHME IMPaMHJIbl; OOKOBas U MOJIHAS
ITOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U
yCeuy€HHas nupaMuIa

[IpaBunbHBIC MHOTOTPAaHHHUKHU: TIOHATHE
HPaBUIBHOTO MHOTOTPAaHHUKA; TIPaBUIbHAS
IpHU3Ma U IpaBUiIbHAs IUPaMUJA; TIPaBUIbHAs
TpEeYToJIbHAs MUPaMU/Ia U TIPaBIIIBHBIN TETPadIp;
KyO

[IpencraBienne o MpaBHIbHBIX MHOTOTPaHHUKAX
OKTad3JIp, OACKadAP U UKOCAP.

https://lesson.academy

https://lesson.academy

https://lesson.academy

https://lesson.academy

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSIMOM, TUIOCKOCTH.
DNEMEHTBI CAMMETPUH B TUPAMUJAX,
napajuieienuneax, NpaBuIbHbIX
MHOT'OI'PaHHHUKAX

https://lesson.academy
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Brrurcnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,

https://lesson.academy

52

JTMaroOHaJH, yIJbl

[Tnomaae GOKOBOM MOBEPXHOCTH U IMOJTHON https://lesson.academy
53 MOBEPXHOCTHU MPSMOM NPU3MBI, IJIOIIA]b

OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU

IIPSAMOM TIPU3MBI

[Tnomane 60KOBOM MOBEPXHOCTH U MOBEPXHOCTHU https://lesson.academy
54 MPaBWIBHON MUPAMUJIbI, TEOPEMA O TUIOLIAIN

OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPAMMUIBI
55 KoHTtposnbHas padora o teme "MHoOrorpaHHUKH" hitps://lesson.academy
56 TonsiTHE 06 06hEME https://lesson.academy
57 O6BEM MHpPAMUITEI https://lesson.academy
58 O6BEM MHPAMH/IH] https://lesson.academy
59 O0BEM TUPaMHUTBI https://lesson.academy
60 O6BEM MHPAMH/IH] https://lesson.academy
61 O6BEM IPU3MBI https://lesson.academy
62 O6BEM MIPH3MEI https://lesson.academy
63 O6BEM IPU3MBI https://lesson.academy
64 KontponbHas padora no teme "OO0bEMBI https://lesson.academy

MHOTOTPaHHHUKOB"
65 [ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS https://lesson.academy

3HaHuH. [locTpoeHune ceueHnii B MHOTOTpaHHUKE



https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/
https://lesson.academy/

66

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUW. BeIuncClieHNEe pacCTOSTHUM: MEXITY IByMS
TOYKaMH, OT TOUKH JI0 MPSMOM, OT TOUKH J10
IUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU

https://lesson.academy

67

Hrorosast KoHTpoOJIbHAs paboTa (TPOMEKYTOUHAS
aTTecTaIus)

https://lesson.academy

68

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU, MEKTY IIPSIMOU 1
TUTOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IIJIOCKOCTSIMU

https://lesson.academy

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KJIACC
KonnuyectBo 4yacos
No /it Tema ypoxa Konrpo JJIeKTPOHHbIe HU(PPOBBIEC 00pa3oBaTeIbHbIE
Bcero  JabHBIC pecypcbl
padoThbI
1 Cdepa u map: HeHTp, paanyc, IMaMeTp; III0Ia b 1 https://lesson.academy
MTOBEPXHOCTHU chepbl
B3aumMHoe pacnonioxkenue cepsl U MIOCKOCTH; https://lesson.academy
2 KacaTtesbHasl IJI0CKOCTh K cdepe; MIomaib 1
cdepbl
3 N300pakenue cgepsl, m1apa Ha MITOCKOCTH. 1 https://lesson.academy
Ceuenus mapa
Hunuaapudeckas moBEpXHOCTb, 00pa3yrolne https://lesson.academy
4 LIMHIPUYECKON TTOBEPXHOCTH, OCh 1

HHHHHI{pH‘{eCKOf/'I TTOBEPXHOCTU
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Hunuaap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTb,
oOpasyromas 1 0Ch; TJIOMAs OOKOBOW M IMOTHOM
MMOBEPXHOCTH

https://lesson.academy

N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeueHus: QUIMHIPA
(TI0CKOCTHI0, MapaJIeIbHON UITH
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

https://lesson.academy

Konngeckast moBepxHOCTh, 00pa3yromye
KOHHMYECKOW ITOBEPXHOCTH, OCh U BEPIIHHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHC 1 BECpPIIMHA, 06pa3yr01ua;1 u
OChb, IIoImaab OOKOBOI1 U MOJTHOH IIOBCPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yloIIne U BbICOTA;
OCHOBaHHUs U OOKOBasl IOBEPXHOCTh

https://lesson.academy

https://lesson.academy

https://lesson.academy

10

N3o0pakeHune KoHyca Ha IMIIOCKOCTH. Pa3BépTka
konyca. CeueHust KoHyca (TIOCKOCTBIO,
napajuieIbHOM OCHOBaHMIO, U IJIIOCKOCTBIO,
MPOXOIAIICH Yepe3 BEpIINHY)

https://lesson.academy

11

12

KomM0Ounanus ten BpauieHus: ¥ MHOTOIpaHHUKOB

MHororpaHH1K, ONUCaHHBIN OKOJIO chephl;
cdepa, BMcaHHAss B MHOTOI'PaHHUK UJIH B TEJIO
BpalICHUs

https://lesson.academy

https://lesson.academy

13

TToustue 00 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB TEN

https://lesson.academy

14

O0BEM UIHHIIpa, KOHYyCa

https://lesson.academy

15

O6bEM 1mapa ¥ miomaab chepol

https://lesson.academy
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[Tono6usle Tena B npocTpancTBe. COOTHOLIEHUS

https://lesson.academy

16 MEXy IUIONIAIIMH ITOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX Te
17 KonTponbnas padora mo temam "Tena https://lesson.academy
Bpamenus" u "O0beMbl Ten"
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE https://lesson.academy
19 CrnosxeHue v BBIYMTAHNUE BEKTOPOB hitps://lesson.academy
20 YMHOXEHHE BEKTOpa Ha YHCIIO https://lesson.academy
21 Pasnoxxenne BekTopa 110 TpéM HEKOMILIAHAPHBIM https://lesson.academy
BekTtopam. [IpaBuiio napamnenenunena
99 Pemenue 3agay, CBSI3aHHBIX C MPUMEHEHUEM https://lesson.academy
MpaBWJI ICUCTBUM C BEKTOpAMH
[IpssMoyronbHas cucTeMa KOOPIUHAT B https://lesson.academy
23 npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreimue 3a1a4u B KOOpAXHATaX
24 VYron mexay Bektopamu. CKasipHOE https://lesson.academy
MIPOU3BE/ICHNE BEKTOPOB
o5 Beluncrienue yrioB MEX1y IPSIMBIMUA U https://lesson.academy
IJIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUN https://lesson.academy
reOMETPUUECKUX 3a7a4
97 KonTponbnas padora no teme "BekTtopsl u https://lesson.academy
KOOpJUHATHI B IPOCTpaHCTBE"
[ToBTOpeHme, 06001IEHNE U CUCTEMATH3AIUS https://lesson.academy
28 3HaHuil. OCHOBHBIE (GUTYPHI, (PAKThI, TEOPEMBI

Kypca IUIAaHUMETPHUH
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29

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
3HaHui. OCHOBHbBIE (PUTYPBI, PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUH

https://lesson.academy

30

[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
3HaHUH. 3aa4M MIAHUMETPUU U METOMBI UX
pelieHus

https://lesson.academy

31

32

33

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3 AL
3HaHWH. 3aa4M NIAHUMETPUU U METOBI UX
perieHus

[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS
3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI
Kypca CTepeoMeTpuun

HroroBasi KOHTpOJIbHAS PaboTa (MIPOMEKYTOUHAS
aTTecTaIus)

https://lesson.academy

https://lesson.academy

https://lesson.academy

34

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://lesson.academy
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u
npyrue, Aknroneproe obmectBo «M3natenpcTBo «IIpocBemniennes

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

I'eometpusi.10-11 kiaccol. [loypounsie pazpadotku k YMK JI.C. AtanacsiHa u
np. / Caaksa C.M., byty30B B.®., AkninonepHoe o61iecTBo «M3marenbcTBo
«IIpocBemenue»

I'eomerpus. 10 kiacc. [loypounsie pazpadotku k YMK JI.C. Artanacsina u ap./
H.H. Kpynuna,M3gatensctBo «BAKOY;

I'eomeTpus. 10 kinacc. unaktuyeckue matepuansl./ 3uB b.I'., AkuinonepHoe
obmectBo «M3aarenbctBo «lIpocBenenney;

I'eomerpus. 11 knace. Jlunaktuaeckue matepuansl. /3uB b.I'., AkunonepHoe
obmectBo «M3aatenbctBo «lIpocBemenney;

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

[{udporoii 06pazoBaTenbHbIN pecypc s ko https://www.yaklass.ru/
OO0pa3oBaresbHas OHJIAMH-TIIATGOpMA JIISI IIKOJILHUKOB, X POJIUTENCH 1
yauteneit https://uchi.ru/

Oo0pa3zoBarenbHas oHnaH-IaTdopma https://edu.skysmart.ru/

bubaroreka [{OK https://m.edsoo.ru
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