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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4E€OHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3z30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WU3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJa4, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHUs 3a1ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €T0 UCXOJHOTO COAEPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KAaTEIbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuiupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITIACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBawIuecs mnpsaMble. llapainenbHOCTh MNPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABICHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpsAMBIE MApaUIebHbIE W NEPHEHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIMYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs TNHUpPAMKIA; NpaBUJIbHAS TPEYrojibHash MNHUpaMuAa W TPaBUIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, HNapauieNenuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6usie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClioKeHe U BEIYMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. [Ipocrenmme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOJIIOOMS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIHASHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpYJ)KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH AesITebHOCTH, JTaroB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvmvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJHCarwe2o  Mupa;,  npumMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue AecTBUS:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATWH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIOJNCHUSX U YTBEPKICHHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HauboNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUIOB M (OPM TMIPEACTABICHHS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

copMUpoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.



Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyYE€HHBIN Pe3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHayora, OOHapy»uBaTh pa3iMyue U CXOJCTBO IMO3UIIMHA; B
KOpPpeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHJMBUAYAJILHOU paOOThI MPU PEIICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBapUBATHCA, 00CYXKAATh MPOIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOODAUHUPOBAaTh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBL;
OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

GdopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0 pEIICHUS
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI
10 KITIACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIIICIIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIoOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIH
MHOT'OTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB,  BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a/1ad Ha BBIYMCIICEHUE PACCTOSIHUA MEXIY ABYMSI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbI TpU PEIICHUU
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
nupaMya) C© TMpuMEHEeHHuEeM (OopMys; BBIYUCISATH COOTHOIICHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHIIHE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWUS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpPEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHMCAHHBIH B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeEHTH NPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEIIECHUS], €CIIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KW3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEI0BaTh IOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 https://resh.edu.ru/
IT .
5 PSAMBIE U TUIOCKOCTH B IPOCTPAHCTBE ) 12 1 https://resh.edu.ru/
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
IT
3 epHeHHHIinpHOCTL HPAMBIX 1 12 https://resh.edu.ru/
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5) MHororpanHuk# 11 1 https://resh.edu.ru/
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI 4 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpaieHus 12 https://resh.edu.ru/
OOBEMBI TET 5 https://resh.edu.ru/
BexkTopsl 1 KOOpAMHATEI B TIPOCTPAHCTBE 10 https://resh.edu.ru/
I1 600
OBTOPEHHE, 000 HIGHIfe, 7 1 https://resh.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
/i Tema ypoka Beero Konrpoubnbie IIpakTHyeckue ofpajoBaTETbHbIE
padoTshI padoThI pecypenI

OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuiia

1 M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS 1 https://resh.edu.ru/
IJIOCKOCTEH, MapaljIesIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

) [TonsTHS: MepeceKarouecs MIOCKOCTH, 1 httos://resh.edu.ru/
nepecekarommecs npsmas ¥ miockocTb

3 [TonsTHA: EpeceKaroIuecs MIOCKOCTH, 1 httos://resh.edu.ru/
IIepeceKaroIuecs mpsiMas v II0CKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 https://resh.edu.ru/
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax
HavanpHbie cBeieHNs 0 KyOe 1 mupamu/e,

5 UX pa3BEPTKH U Mojenn. CeueHust 1 https://resh.edu.ru/
MHOTOTPaHHUKOB
HauanbHble cBefieHUs 0 KyOe U mupamu/e,

6 UX pa3BEPTKU U Mozenu. CeueHust 1 https://resh.edu.ru/
MHOTOTPaHHUKOB
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 1 https://resh.edu.ru/

CIICACTBHUA U3 HUX
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[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

8 CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPUM U https://resh.edu.ru/
CJIEJICTBHS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH
9 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM TOCTPOSHUHU
10 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
B3anMHoe pacnionoxxeHue npsmbIx B
11 MPOCTPAHCTBE: MEPECEKaIOIINECs, https://resh.edu.ru/
napajuieJIbHbIE U CKPEIIUBAIOIIUECS TPSMBbIE
[TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B
12 IIPOCTPAHCTBE: MapalIeIbHbIE Hp}Il\fLIe B httos://resh.edu.ru/
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MPSMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
13 npocrpaHcTse: [lapannenbHOCTh NpsMON U https://resh.edu.ru/
IJIOCKOCTH
14 VYTiasl ¢ cCOHanpaBIEHHBIMA CTOPOHAMHM https://resh.edu.ru/
15 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE https://resh.edu.ru/
16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE https://resh.edu.ru/
17 [TapannenpHOCTH MIOCKOCTEM: httos://resh.edu.ru/
napajuieJbHbIe MIOCKOCTH
18 CBoiicTBa apauIeIbHBIX TIOCKOCTEH https://resh.edu.ru/
19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA httos://resh.edu.ru/
IJIOCKOCTH: TETpa’ip, Ky0, mapaienenumnes
20 [Toctpoenue ceueHuii https://resh.edu.ru/
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21

[ToctpoeHue ceuenunit

https://resh.edu.ru/

Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHoCTh https://resh.edu.ru/
IPSIMBIX U IJIOCKOCTEN"
IlepneHIUKYISIPHOCTE OPSIMOU U INIOCKOCTH:

23 PHCHARKYIP p https://resh.edu.ru/
MEePIECHANKYIISIPHBIE TPSIMbIE B POCTPAHCTBE
IIpsamMele napanjielbHble U

24 p P https://resh.edu.ru/
MEePIEHIUKYISIPHBIE K TTIOCKOCTH
IIpsamMele napanjielbHble U

25 p P https://resh.edu.ru/
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
IIpusHak neprneHINuKYISIPHOCTH OPSIMOU U

26 p PHCHHMKYIP p https://resh.edu.ru/
IJIOCKOCTHU
TIpu3Hak neprneHaIuKyIIpHOCTH IPIMOU U

27 p PHCHMKYIEP p https://resh.edu.ru/
IUIOCKOCTH
Teopema 0 IpIMOH NEPIEHIUKYIAPHOU

28 P p PHCHMKYIHP https://resh.edu.ru/
IUIOCKOCTH
Teopema o npsIMOH NIEPIIEHINKYIIPHOMN

29 p p PHCHIY AP https://resh.edu.ru/
ILIOCKOCTH
Teopema o IpIMOH NEPIEHIUKYIAPHOU

30 P p PHCHMKYIHP https://resh.edu.ru/
IUIOCKOCTH
[lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
MPSIMOM A0 MIIOCKOCTH
[lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 IUNIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
IIPSIMOM A0 MJIOCKOCTH

33 [lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

OT TOYKHU O INIOCKOCTHU, paCCTOAHUC OT
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IIPSIMOM A0 IIJIOCKOCTH

[lepnienIuKyNsp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
IPSIMOM A0 IJIOCKOCTH
Vil B IpOCTPaHCTBE: Yrojl MEXAY IPSIMOM
35 PouIp Y Ay Tp https://resh.edu.ru/
U MJIOCKOCTBIO
BYT'PAHHBINA yroOJI, TMHCHHBIN yTOJI
36 Heyrp yr A https://resh.edu.ru/
JBYTPAHHOI'O yria
BYT'PaHHBINA yroOJI, TMHCHHBIN YTOJI
37 Heyrp yr A https://resh.edu.ru/
JBYTPAHHOTO yTriia
[lepneHAMKYIIPHOCTD MIIOCKOCTEH: MPU3HAK
38 PHERIHRYIIP pu https://resh.edu.ru/
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN
IlepreHIMKYIISIPHOCTD IJIOCKOCTEH: IIPU3HAK
39 PHICHIMIYIAD pv https://resh.edu.ru/
MEePIEHIUKYISIPHOCTH JABYX MJIOCKOCTEH
IlepreHIMKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
40 PHCHARKYIAD pv https://resh.edu.ru/
MEePIEHIUKYISIPHOCTH ABYX TJIOCKOCTEH
41 Teopema o TpEx nepneHAUKYIApax https://resh.edu.ru/
42 Teopema o TpEX mepreHANKYIIApAx https://resh.edu.ru/
43 Teopema o TpEx nepneHAUKYIApax https://resh.edu.ru/
KonTponbHas padboTa no temam
"IlepneHAUKYIAIPHOCTH MPSIMBIX U
44 prerA v"y "p P https://resh.edu.ru/
mockocTeil" U "YTibel MEXly NPSIMBIMU U
IUIOCKOCTSIMH"
[TonsiTe MHOTOTpaHHNKA, OCHOBHBIE
9JIEMEHTHI MHOT'OTPAHHHKA, BEITYKIIBIE U
45 p K . https://resh.edu.ru/
HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
46 [Ipusma: n-yronpHas mpu3Ma; rpaHu U https://resh.edu.ru/
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OCHOBAHUS IPU3MBI; ITPpAMas U HAKJIOHHAA
IIPHU3MBI; OOKOBAas U IOJIHAS IIOBEPXHOCTH
IIPpU3MbI

47

48

49

50

51

52

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleJIeuIe] 1 ero CBOMCTBa

IIupamuna: N-yrosibHas nupamMuaa, TpaHu v
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IUPAMU/bI; IPABUJIbHASA U
yceu€HHas nupaMmuaa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUIILHOTO MHOTOTPAaHHUKA; ITPaBUIIbHAS
npu3Ma U IpaBUIbHAS THPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIpaBWIbHBIN TeTpa’ip; KyO

[IpencraBneHue o MPaBUILHBIX
MHOTOTPpaHHHUKaX: OKTadIP, TOJEKAdIP U
MKOCadI.

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B ITUpaMUJAX,
napajiiejicnmIieaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 371€MEHTOB MHOTOTPaHHHUKOB!
pEOpa, AMaroHau, yrisl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOU
MMOBEPXHOCTHU MPSIMOM TTPU3MBI, TUIOIIA/Tb
OCHOBaHMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSMOUN IIPU3MBI

https://resh.edu.ru/
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[Tnomans G0KOBOI MOBEPXHOCTH U
HOBEPXHOCTHU MPABUIILHOM ITHPAMH/IBI,

54 N 1 https://resh.edu.ru/
TeopeMa O IIou[aau OOKOBOM MOBEPXHOCTH
yCeu&HHOM nmupamMuabl
95 ,I,<OHTp CIbHAT P a6'<')Ta HO TeME 1 https://resh.edu.ru/
MHororpanHuku
56 [Tonsitue 06 06bEMe 1 https://resh.edu.ru/
57 O0BEM TUpaMuIBI 1 https://resh.edu.ru/
58 OO0BEM TUPAMHUTBI 1 https://resh.edu.ru/
59 O0BEM TUpaMuIBI 1 https://resh.edu.ru/
60 OO0BEM TUPAMHUTBI 1 https://resh.edu.ru/
61 O06BbEM TPU3MBI 1 https://resh.edu.ru/
62 OO0BEM TTPU3MBI 1 https://resh.edu.ru/
63 O0BEM npu3MBbI 1 https://resh.edu.ru/
64 KonTposbnas pa6"0Ta 1o Teme "OO0BEMBI 1 httos://resh.edu.ru/
MHOTOTPaHHUKOB
IToBTOpenue, 0000IIEeHNE CUCTEMATU3AIUS
65 3ranuid. [loctpoeHune ceueHuit B 1 https://resh.edu.ru/
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AN
3HaHUU. BelUKCIIEHUE PACCTOAHUI: MEXIY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOH, OT 1 https://resh.edu.ru/
TOYKH J0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBasi KOHTpOJIbHASA paboTa 1 https://resh.edu.ru/
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
68 3HaHWH. Beraucinenue yrioB: Mexmay 1 https://resh.edu.ru/

CKpCHIUMBAOIIUMUCA IIPAMBIMU, MCXKIY
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HpSIMOfI 1 IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,

YTJI0B MEXKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
undgposbie
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: UeHTp, paanyc, TUaMeTp;
1 Pep P: LISHTP, Pasty P 1 https://resh.edu.ru/
IUIOMIA/Ib TOBEPXHOCTHU ChEpPhI
BsanmHuoe pacrionoxenue chepsl u
2 IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh K 1 https://resh.edu.ru/
cthepe; miomaas chepsl
Nzobpaxenue cdepsl, 1mapa Ha MIOCKOCTH.
3 P dep P 1 https://resh.edu.ru/
CeueHnus mapa
HunuHapuyeckas TOBEPXHOCTb,
00pa3yromue MUINHIPUIECKOM
4 pasyio P . 1 https://resh.edu.ru/
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOM
MOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3yromas U OCh; IIIOIIAIb 1 https://resh.edu.ru/
OOKOBOH U MOJTHON OBEPXHOCTH
N300pakenne muIuHApPa Ha TIIOCKOCTH.
Pa3eéptka nnnunapa. CeueHus HUIMHApa
6 prRa P N H AP 1 https://resh.edu.ru/
(TTOCKOCTHIO, MapaIeIbHON UITN
NEePHEHANKYISIPHON OCH LIMIJIMH]IPA)
Konnueckast moBepXHOCTh, 00pa3yroIue
7 KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA 1 https://resh.edu.ru/
KOHUYECKOW MOBEPXHOCTH
8 KoHyc: ocHOBaHME U BEpIIIMHA, 1 https://resh.edu.ru/
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o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoIre U BBICOTA,

9 https://resh.edu.ru/
OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIIOCKOCTH.

10 Pa3BépTka koHyca. Ce‘leHI/IHUKOHyca https://resh.edu.ru/
(MT0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASILEH Yepe3 BEPIINHY)

11 KomGuuams Ten spamenns u https://resh.edu.ru/
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK HITU B https://resh.edu.ru/
TEJIO BpallleHus

13 HOHNSITI/IG 00 00béme. OCHOBHBIE CBOMCTBA httos://resh.edu.ru/
00BEMOB TeEN

14 O0béM nUIMHIpa, KOHYCa https://resh.edu.ru/

15 O0BEM mrapa u miomaas chepsl https://resh.edu.ru/
[TonoGHBIE TETa B IPOCTPAHCTBE.

16 CooTHo1IEHNs MEX Y IUIOIAIIMU https://resh.edu.ru/
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 KOHTpOJ‘IBI:aSI })a60Ta o remam "Tena https://resh.edu.ru/
Bpamenusa" u "O6bemsl Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE https://resh.edu.ru/

19 CrnoxeHue 1 BBIYMTAHUE BEKTOPOB https://resh.edu.ru/

20 YMHOKEHHE BEKTOpa Ha YHCIIO https://resh.edu.ru/
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio https://resh.edu.ru/

napauicicnuicaa
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22

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpPaMHU

https://resh.edu.ru/

23

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
IIpocreitmme 3aga4n B KOOpAMHATAX

https://resh.edu.ru/

24

25

VYron mexay Bektopamu. CKaiasipHOe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

https://resh.edu.ru/

https://resh.edu.ru/

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

https://resh.edu.ru/

27

28

29

KonrtponbHas pabora no reme "Bekrops! u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenwue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAaHUMETPUH

[ToBTOpenue, o6o0IIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

30

[ToBTOpenwme, 0600IIEHNE 1
CUCTeMaTH3aIusl 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PELICHHS

https://resh.edu.ru/

31

[ToBTOpenme, 0600IIEHNE 1
cUCTEeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

https://resh.edu.ru/
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[ToBTOpeHnue, 0600IICHNE U
cucreMarusanus 3Hanuii. OCHOBHEIE

32 1 https://resh.edu.ru/
burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUU

33 Hrorosast KoHTpoOJIbHAS paboTa 1 https://resh.edu.ru/
IT 000

34 OBTOpEHHE, 050 I_IICHI:IG 1 1 https://resh.edu.ru/
cUCTeMaTH3allMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa ¥ HavyaJla MaTeMaTUYeCKOTo aHaiau3a (B 2 Jactsx), 10 kmacc/
Mopakosuu A.T"., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa E.JI.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/

MNopnncaHo udppoBon NOANNCHIO:
MYHUUMNANBbHOE ABTOHOMHOE
OBLLEOBEPA30OBATE/IbHOE YYPEXXOEHWE
"CPEOQHAA OBLLEOBEPA30OBATE/IbHAA LLUKOJIA
Ne 28" I'. CbIKTbIBKAPA


https://resh.edu.ru/
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