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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma y4yeOHOro Kypca «l'eomerpusi» 0a30BOr0 YpPOBHS IS
obyuarommuxcsi 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanibHOTO
TrOCyJapCTBEHHOTO 00pa30BaTEbHOTO CTaHIapTa CPEIHEro O0IIero 0Opa3oBaHwMs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEIBSIBIIEMbIX K MATEMAaTUIECKOMY
0o0pa3oBaHMIO, U TpaJMIMI poccuiickoro oOpa3zoBaHusa. Peanuzanusi mporpammel
o0ecreurBaeT OBJIaJCHHE KIIOUEBBIMH KOMIIETCHIIMSIMHU, COCTaBJISIOIMIUMHU OCHOBY
JUTSL CAaMOPa3BUTHUSL M HEMPEPHIBHOTO 00pa30oBaHus, LIEJIOCTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTUS TUIYHOCTHA 00YUAIONTUXCSI.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxHocTe yueOHOTO Kypca TE€OMETpUM Ha YpPOBHE CPEIHEro OOIero
o0pa3zoBaHusi O0OYCJIOBJIEHAa MPAKTUYECKONM 3HAYMMOCTBIO METANPEIMETHBIX MU
NPEAMETHBIX PE3YJIbTAaTOB OOyYEHUsS] TE€OMETPUU B HAMNpPaBICHUH JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (GopMupoBaHus (PYHKIIMOHATHPHOW MaTEMaTHYECKOM
IPaMOTHOCTH, M3y4YeHUsl APYTUX Y4YEOHBIX NUCHUIUIMH. Pa3Buthe y oOyuaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYHIHOCTH M MPOUCXOKIACHUM T€OMETPUUYECKUX
aOCTpakiIMii, COOTHOIIEHHH pPEATbHOIO0 M WACAIBHOIO, XapakTepe OTpPaKeHUs
MaTeMaTUYECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEATBHOTO MHpPA, MECTE F€OMETPUU
B CHCTEME HayK M POJIM MAaTEMaTHYECKOTO0 MOJICIMPOBAHNS B HAYYHOM MO3HAHUU U B
IPaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYalllUXCs, a
TAaK)K€ KauyeCTB MBbIIUICHHS, HEOOXOOUMBIX JUIsl aJanTallid B COBPEMEHHOM
oO11ecTBe.

['eomeTpus siBhsieTcss OAHMM W3 0a30BBIX MPEAMETOB HAa YpPOBHE CPEIHETrO
obmero oOpa3oBaHusA, TaK KaKk OOECHEYMBAET BO3MOXKHOCTh W3yYEHUS Kak
JTUCHUIUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapHOU.

Jlornyeckoe MbllUieHHE, GOPMHUPYEMOE TP HU3YYEHUU OO0Yy4YaIOIIUMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOEHUH LIETIOYKU JIOTUUYECKUX YTBEP>KICHUH B
XOJI€ PelIeHUs] TEOMETPUUECKUX 3a]]a4, YMEHHUE BbIIBUTaTh U OMPOBEPTaTh THIIOTE3bI
HEMOCPEACTBEHHO HCIOJIB3YIOTCS TpPH PEIIeHWH 3a/lad eCTEeCTBEHHO-HAyYHOTO
[[MKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJib BO
BCEX O00JacTAX MAeATeIbHOCTH dYenoBeka. OpHeHTalusi 4eloBEeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIbHOTO ObiTusA, (opma
OTPaXCHHUS OKPY)KAIOIIETO MHUpPA, YCJIOBHE YCIEHUIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3zoBaHus JeHCTBUTENbHOCTH. OniepupoBaHrEe MPOCTPAHCTBEHHBIMU 00pa3amMu
00beIuHSET pa3Hble BUbl YUeOHON U TPYAOBOU NEATEILHOCTH, SABISIETCS OJHUM W3
npo(hecCHOHANPHO BaXXHBIX KauyecTB, MOATOMY aKTyalbHa 3agadya (OPMUPOBAHUS Y



0o0y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH OOpa3HOTro
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESITEIIbHOCTH 110 MHOTHM HAaIlPaBICHUSM.

[lenb ocBoeHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE
o0yueHus — o01ieoOpa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYUYaIOIIUXCS
yepe3  oOecriedeHHEe  BO3MOXXKHOCTH  MPUOOPETeHHs M HCIOJIb30BAHMS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUW W ACHCTBUIM, CICIU(PUUHBIX TEOMETPHH,
BO3MOKHOCTH YCIEIIHOTO MPOJIOJDKEHUS OOpa3oBaHMs IO CIEHHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKIATHBIM UCTIOJIb30BaHUEM T€OMETPHH.

[Iporpamma 10 reoMeTpud Ha 0a30BOM YPOBHE IIpeJHAa3HAuyeHa MJis
00y4aromuxcsi CpeiHel 1IKOJbI, HE UCIIBITHIBABIIUX 3HAYUTENbHBIX 3aTPyIHEHUHN Ha
YpPOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. Takum oOpazoM, oOywaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIME MAaTeMAaTUYECKHE YMEHUs, CBA3aHHBIE CO
crnenu@UKol reoMeTpud U HEOOXOJUMBbIE ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHU UMEIOT BO3MOXHOCTh U3YYHTh T€OMETPHIO OoJiee TiTyO0Ko, ecliv B
JalbHEWUIIeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKHX 3HAHHUSIX B
poecCHOHATEHON JAESITEIHPHOCTH.

JlocTi>keHne 1eJid  OCBOEHHS MpPOrpaMMbl  OOECHEUYMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX  3aiad. [IpyHopuTeTHBIMM  3aJayaMM  OCBOCHMSI  Kypca
«['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

+ (opmupoBaHHE MPEICTABICHHUS O TEOMETPUU KaK YacTH MHPOBOM KYJIbTYpPbI

U OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

+ (QopMupoBaHuE MPEACTABICHHS] O MHOTOTPAHHUKAX U TeJlaXx BpaIIeHUs KakK O
BOKHEUIIUX MATEMAaTUYECKUX MOJENSIX, T[O3BOJISIOIIMX OIUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

+ (opmupoBaHNE yMEHUS PACIIO3HABATH HA YEPTEKaxX, MOJIEISIX U B PEAIbHOM
MUpPE MHOTOTPAHHUKH U TeJla BpaIllCHMUS;

+ OBJIQJICHUE METOJAMM PEIIEHHUs 3a/Jad Ha IMOCTPOCHUS HA H300paXKEHUSAX
IPOCTPAHCTBEHHBIX QUTYD;

+ (opmupoBaHHME yMEHHsS ~ ONEPUPOBATH OCHOBHBIMU  TMOHATUSMH O
MHOTOTPaHHHUKAX U TeJIaX BPALECHUS U UX OCHOBHBIMU CBOICTBaMH;

+  OBJIQJICHUE AJITOPUTMAMM PEUICHUS OCHOBHBIX THIIOB 33/a4; (popMupoBaHue
YMEHUSI TPOBOJUTH HECIOXKHBIE JOKA3aTeNbHbIE PACCYXICHHUS B XOJIE
pelieHus CTePEeOMETPUYECKHUX 3aJady M 337ad C  [PAKTUYECKUM
COJIEpIKaHUEM;

* Ppa3BUTUE MHTEIUIEKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEW 0Oydarouuxcs,
MO3HABATEJIbHON AaKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUM, KPUTUUYHOCTU
MBIILJICHUS;



+ (opmupoBanue (HyHKIMOHATBHON T'PAaMOTHOCTH, PEJIECBAHTHOW T€OMETPHUU:
YMEHHE PaclO3HaBaTh MPOSBICHUS T'€OMETPUUECKUX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEATbHBIX >KU3HEHHBIX CUTYalMsIX M MPU HU3YyYEHUU
IpYruX  Y4eOHBIX  MpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (popMyIMpoBaTh UX HA SI3bIKE T'€OMETPUU M CO3]aBaTh
F€OMETPUYECKHE MOJEIIH, TPUMEHATh OCBOCHHBI T€OMETPUUECKUN anmapar
JUISL PELICHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 33]1a4, WHTEPHPETUPOBATH H
OLICHMBATh NOJYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHONM OCOOCHHOCTBIO MPOTrpaMMbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUHN B HAYaJI€ €T0 M3YyYCHMS 3a/1a4, PEIIAEMbIX HA YPOBHE MHTYUTHBHOTO
MO3HAHUS, U ONpPENENIEHHBIM O00pa3oM OpraHu3OBaHHAs paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJUPYET MPOTEKAaHWE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K AaJbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Ipenmourenue OTAAETCA HATIATHO-KOHCTPYKTUBHOMY METONY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHWA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKOM JIEATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
y4aluxcs B Kypce CTEPEOMETPUM MPOBOJIUTCS 3a CUET PELICHMS 3a]a4y Ha CO3JaHue
IPOCTPAHCTBEHHBIX O0O0pa3oB W 3aJady Ha OMNEPUPOBAHHME MPOCTPAHCTBEHHBIMU
obpazamu. Co3nmanue oOpa3a TPOBOAUTCS C OMOPOM HA HAIJBSIAHOCTH, a
orepupoBaHrue o0pa3oM — B YCJIOBHSIX OTBJIEYEHHS] OT HArJITHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOJHOTO COIEPKAHUS.

OCHOBHBIE cozepKaTelbHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuku», «lIpssMble ¥ TIJIOCKOCTH B TNPOCTPAHCTBE», «Teja BpalleHUS»,
«BekTopsl U KOOpAMHATHI B MPOCTPAaHCTBE». POPMHUPOBAHUE JIOTHUECKUX YMEHHM
pacmpezensercss He TOJbKO MO COAEP>KATENbHBIM JTUHUSAM, HO U TIO TOAaM O0y4YeHHS
Ha YPOBHE CPEHEro o01Iero o0pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHMsI paboyeil mporpamMmbl, paclpeleN€éHHBIM IO TrojJaM OO0y4eHHs,
CTPYKTYpUPOBAHO TaKUM 00pa30M, YTOOBI OBIIaJICHHE T€OMETPUUECKIMH OHATUSIMU
¥ HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOIIOICHHEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
r€OMETPUYECKUX MPEJCTABICHUN 00yUaloIUXCsl, paclupsis u yriayomnss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpum otBoauTcs 2 yaca B Hedemro B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jaBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, IpsiMas, IUIOCKOCTh,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble M CKpelmuBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MNPSMBIX; MAPALIECIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpadIp, KyO, Napajjiesieume; IoCTPOSHUE CEUEHUI.

[lepnenaAMKYJISIPHOCTD NPSIMOM U IJIOCKOCTH: MEPIICHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPALICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHANKYJIIPHON IIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JIBYIPaHHBIA  yroJI, JIMHEWHBIA YroJl JABYIPaHHOIO  yIJia.
[lepnenauKyIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUAE
OT TmOpsAMOM 10  IUIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa o TPEX NMEPHEHAUKYIISIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPaMUIbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUb; TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJNEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAaHHMKH: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; NPABHIIbHAS NpU3Ma U
IIpaBUIbHAs IMpaMUAA; NPABWIbHAS TPEYrojbHAas INHpaMUJa W IPABUIbHBINA
TeTpasap; KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
nozeka’ap u ukocasap. CeueHus Npu3Mbl U TUPaAMUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne »SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroOHAIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMON MPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau ycedéHHoM mupamuabl. [loHstue 006 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

11 KJIACC

Tesia Bpaimenus

HunuHapuyeckas IIOBEPXHOCTb, oOpasyromue HWIAHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON TmMOBepxHOCTU. [lunwHnp: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh;, IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrollie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I0MAahL Chephl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHuss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOHCaHHAsT B MHOTOIPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
IPSMOYTOJILHOTO Tapayienenunena u ciaeAcTBus u3 He€. OO0bEM muiIuHIpA,
KoHyca. O0BEM I1apa u 1Iomaab chepsl.

[TonoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NMOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenns mwmHApa (TMApaIETbHO W TEPHEHANKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuieJlbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEeYeHUs
niapa.

BeKTOpbI U KOOPAMHATHI B POCTPAHCTBE

Bexrop Ha miiockoctu u B mpocTpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PasmokeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpPUMEHEHUEM TpaBWiI JACHCTBUN C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMH U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKHX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeameTa
«MareMaTuka» XapaKTEepU3YIOTC:

I'pa:xknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3ULIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
npolenyp TpaxkJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMHA ¥ Ha3HAYCHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY Y HAaCTOSIIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKONM MaTEMAaTHUYECKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYECKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peneHun, pacCyXICHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM PAa3JIMYHbIX BUJOB UCKYCCTBA.

du3nveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUEe 3HaHUS B
HWHTEpecax 3J0pOBOro U 6€30macHoro oopasa >KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/BIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUA, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 HA MPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTHICCKOW HAITPABICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-9KOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHHUEM TJIO0ATBLHOTO  XapakTepa JKOJOTHICCKUX  MpoOJieM;
OpHCHTAIlMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUId pElICHUs 3aj1a4 B
00acTH OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO ~ pPa3BUTUs HAyKM M  OONICCTBEHHOW MPAKTHKH, [OHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWJIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOEKTHYIO M HCCIICIOBATEILCKYIO JICSITEILHOCTD
WHIMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl y4eOHOTO Ipeamera
«Martemaruka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCANbHBIMU PeSYNAMUBHBIMU OCUCMBUSIMU.

1) Vuusepcanvnvie = noznasamenvHvle  Oeticmesus, obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NpoOYeccos odyyaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYICaAlowe2o0  Mupa,  NnpumMeHeHue  JI0SUYeCKUX,
UCCIe008aMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

+  BBIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHUNW MEXIy MOHITHAMH; (HOPMYyIUpPOBATH
ONpE/eNICHUs]  TMOHSITUM; yCTaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuuKalu, OCHOBAaHUs Jii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHaJIN3a;

+ BOCIpUHHUMATh, (OpMyIMpOBaTH H  NPeoOpPa30BBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHbIE W OOIIHE;
YCJIOBHBIE;

s BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTUBOpeurss B (paKkTaxX, JaHHBIX, HAOJIOJCHHUSAX U YTBEPKICHUSAX;



npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEYNH;

+ JIeJaTh BBIBOJBI C HCIIOJIb30BAHHEM 3AaKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

s TIPOBOJHUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTHYECKUX
YTBEPKIAEHUU (MPsSIMBIE U OT NMPOTUBHOIO), BBICTPAaUBATh apTyMEHTALMIO,
OPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

« BbIOMpaTh CHocO0 pelleHus y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOUpPATh HauboJee MOAXOIAUMI ¢ Yy4E€TOM
CaMOCTOSITEJIBHO BbIICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

*  HCIIOJIb30BAaTh BONIPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIKE MPOTUBOpEUUe, MpodeMy,
yCTaHaBIMBaTh HCKOMO€ U  JaHHOe, (OpMUPOBATh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UIUIO, MHEHUE;

* TNPOBOAMTH CaMOCTOSTEJIbHO CIUIAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMU, SIBJICHUAMHU, IPOLIECCAMH;

+  CaMOCTOSTENHHO (pOpMyITUpPOBaTH 00OOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

s TPOTHO3MPOBATh BO3MOYKHOE DPa3BUTUE IMIPOILIECCA, A TAKKE BBIABUTATH
IPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nunopmanmeii:

+  BBIIBJIATH AeUUUTH MHGOPMAIMK, JAHHBIX, HEOOXOJIMMBIX /Jisi OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a]1a4u;

« BbIOMpaTh  MHGOPMALMIO W3  WCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS;

+ CTPYKTYypUpOBaTh MH(MOPMAIUIO, IPEACTABIATh €€ B pa3IMUHBIX (hopmax,
WUTIOCTPUPOBATH Ipaprueck;

+ OLECHUBATh HaAEXHOCTD uHbOopMaIuu 1o CaMOCTOSTEJIEHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/ie 00CYKJIeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  pEIIeHWS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIuTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUyIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EITh
COBMECTHOUM JeATEIbHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYKIeHHS, 0OMEH MHEHHUM,
«MO3TOBBIE TITYPMbI» W WHBIE); BBIMOJIHATH CBOIO YacThb pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, JITOPUTM PELICHUS 3aJ1a4i, BEIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIaJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJAECHHBIX OIINOOK, BBISABICHHBIX TPYAHOCTEH;



+ OIICHMBATh COOTBETCTBUE pe3yJbTaTa WEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAMUTh OMIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA U HEBBIMYKJIbIN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, PaBUILHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TIUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJlJIeNIeHe 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BBIOHpAs OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; PSMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTTUICIbI).

OnepupoBaTh MOHIATUSIMU: CEKYIIasi JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YSI METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKyY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3a/7a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMOM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEILIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCIEHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Brraucasate 00bEMBI U TIIOMAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupaMua) € TpUMEHEHHEM (QOpMyJl; BBIYUCIATH COOTHOILIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

[IpumensaTh TeoMerpuueckue (akThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAraloIINX HECKOJIBKO IIaroB PELICHHUS, €CJIA YCIOBUS NPUMEHEHUS
3aJjaHbl B IBHOU (opMme.

[IppuMeHATs MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH HpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIC IIOHATHS B INPOLECCE IMOMCKA PELICHUs
MaTeMaTU4YeCKl CQOPMYJIMPOBAHHOM MPOOJIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOXKICHUEM I€OMETPUIECKUX BEJIMUNH.

11 KUIIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yroline KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

PacmoznaBats Tema Bpamenus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KrnaccugumupoBaTs B3auMHOE pacroyioskeHue chepsl 1 MI0CKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpalICHHS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPDAaHHHK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY TUIOMIAJSMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInoMHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCI0, OOBACHIThH, KAKUMH CBOMCTBAMU OHM 00JIaJ1al0T.

[TpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE TMPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensiT TeomeTpudeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANOaratoiX HECKOIbKO [AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3alayd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAX0XKJI€HHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATP MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM JBJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBbIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, UCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MOHSATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXO0KICHUEM F€OMETPUUECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Kourpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 0 1 http:/fcior.edu.ru
II .
) PSAMBIE U TUTOCKOCTH B IIPOCTPAHCTBE ) 12 | | hitp://fcior.cdu.ru
[TapanienbHOCTh MPSAMBIX U IIIOCKOCTEN
II
3 epHeHHHIEyHﬁpHOCTB TPAMBIX 1 12 0 1 http://fcior.edu.ru
IJIOCKOCTEHN
4 Vsl MeXAy NPsSMBIMU U IIJIOCKOCTSIMU 10 1 1 http:/fcior.edu.ru
5 MHororpanHuKu 11 1 1 http://fcior.edu.ru
6 O6bEMBI MHOTOIPaHHUKOB 9 1 1 http://fcior.edu.ru
7 IToBTOpEHME: ceueHMs], paCCTOSHUS U YTIIbI 4 1 0 http://fcior.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM un¢pposbIe
Ne n/m P Koutpoabuble IIpakTunyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Tena BpameHnus 12 0 3 http://fcior.edu.ru
OOBEMBI TET 5 1 http://fcior.edu.ru
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 2 http:/fcior.edu.ru
II
OBTOPEHHUE, O6O6meHIfe’ 7 1 1 http://fcior.edu.ru
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 6




IHOYPOYHOE INTAHUPOBAHHUE
10 KJIIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMast, IIIOCKOCTh, MPOCcTpaHCTBO. [IpaBuna

1 n300pakeHMs Ha pUCYHKAX: M300pakeHUs TNTIOCKOCTE!, TapalIeNbHBIX MPSIMBIX (OTPE3KOB), 1
CEpeUHBI OTpe3Ka
[TonsiTust: mepecexarouyecs MIOCKOCTH, IepeceKaroIuecs npsmast 1 MI0CKOCTh 1
[lonsaTus: nepecekarouuecs MIOCKOCTH, IEPECEKAIOIINECS IIPsIMast U MIIOCKOCTh 1

4 3HAKOMCTBO C MHOTOI'paHHUKAMHU, N300pakeHre MHOTOIPaHHUKOB Ha PUCYHKAX, Ha 1
IIPOEKIIMOHHBIX YepTekKax
HavanbHble cBeneHust o kyoe U nupamuie, ux pa3BEPTku U Mozenu. CedeHrnss MHOTOIPaHHUKOB 1
HauanbHble cBeZieHHs 0 KyOe U mupamMuie, X pa3BEPTKU U Moaean. CedeHrss MHOTOIpaHHUKOB 1

7 [TonsiTrie 06 akcMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U |
CIIEICTBUS U3 HUX

g [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U |
CJIEICTBUS U3 HUX

9 [TonaTue 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U |
CJIEICTBUS U3 HUX
[TonsiTrie 06 akcMOMaTHUYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U

10 cnenctBus U3 HUX. [IpakTrueckas padora 1mo Teme "AKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 1
HUX"

1 B3aumHoe pacnionoxeHue NpsiMpIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TapaJIEIbHbIE U |
CKpEIIMBAIOIINECS TIPSIMbIE

2 [TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B |

MIPOCTPAHCTBE; NaPALIEIIbBHOCTh TPEX MPSIMBIX




13 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IpocTpaHcTBe: [lapaieabHOCTh IPSIMOM U INIOCKOCTH 1
14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM 1
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapanienbHOCTh IIIOCKOCTEM: TTapauieibHbIE TIIOCKOCTH 1
18 CBolicTBa napasuIeabHBIX INIOCKOCTEN 1
19 [IpakTrueckas padota mo Teme "llapannenbHOCTh MPSIMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE" |
[Ipocreiimue npocTpaHCTBEHHBIE (PUTYPBI HA INIOCKOCTU: TETPAdP, KyO, napasuienenunesn
20 [locTpoenue ceuenuii 1
21 [TocTpoenue ceueHnit 1
» KonTtponsHast padora o Teme "[Ipsimble 1 u1ockocT B mpocTpancTse. [lapannenbHocTh TpsIMBIX |
U TUIOCKOCTEN"
23 [lepneHAUKYISIPHOCTD NPSAMOM U MJIOCKOCTH: NEPIEHANKYIISPHBIE MPSMBIE B IPOCTPAHCTBE 1
24 [Ipsmbie mapanenbHble U MEPHEHANKYISPHBIE K MIOCKOCTH 1
25 IIpsimMble mapasienbHble U NEPIEHIUKYIISIPHBIE K INIOCKOCTH 1
26 [Ipr3HaKk nepneHIUKYISIPHOCTH TPSIMOM U IITIOCKOCTH 1
27 [Ipu3Hak nepneHuKyJIIPHOCTU MPSAMOM U INIOCKOCTH 1
28 Teopema o0 mpsMON NEPIEHANKYISIPHOHN MIIOCKOCTH 1
29 Teopema o psIMOM NEPIEHANKYISIPHON IIIIOCKOCTH 1
30 Teopema o0 mpsMON NEPIECHANKYISIPHOMN TIIIOCKOCTH 1
31 [lepnieHIMKysIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 |
IJIOCKOCTH
1 [lepnieHMKyIIsIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 IMJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 110 1
IJIOCKOCTH
13 [lepnieHMKyIsIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH J10 IMJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 110 |

IIJIOCKOCTH




[IeprieHAUKY/Sp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10

34 miockoctH. [IpakTraeckas padota o teme "llepneHANKYISPHOCTS IPSMOM M TUIOCKOCTH. 1
[leprieHAMKYISIP U HAKJIOHHBIE"

35 VYTIIbl B IPOCTPAHCTBE: YIO MEKAY MPSIMON U TUNIOCKOCTBIO 1

36 JIByrpaHHbIN yToJ, JMHEWHBIA YTOJl JBYTPAaHHOTO yIJia 1

37 JIByrpaHHBIN yroJi, TMHEHHBIN YroJl ABYTPAHHOIO yria 1

18 [lepneHAMKyYISIPHOCTD MJIOCKOCTEMN: TPU3HAK MEPIIEHIUKYIIPHOCTH JIBYX TUIOCKOCTEH. |
[IpakTrueckas padota mo Teme "YTibl B MpOCTpaHCTBE"

39 [leprieHIUKYIAPHOCTD INIOCKOCTEN: ITPU3HAK MEPIICHAUKYIIIPHOCTH IBYX IIOCKOCTEH 1

40 [leprieHANKYISIPHOCTD IJIOCKOCTEM: MPU3HAK MEPHEHIUKYIIPHOCTU JIBYX IIOCKOCTEH 1

41 Teopema o0 TpEX nmepHneHIUKYIsApax 1

42 TeopeMa 0 TpEX nmepneHIUKYISpax 1

43 Teopema o TpEX nmepneHIUKYIsApax 1

44 KonTtponbHas padora no temam "[leprneHauKyIsIpHOCTh TPSAMBIX M IUIOCKOCTEH" U "YTIIBI MEXKIY |
IPSIMBIMU U TUIOCKOCTSIMH "

45 [ToHsiTHE MHOTOIrPaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKJIBIE |
MHOTOI'PAHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA

46 [Ipu3ma: n-yrosbHas npu3Ma; rpaHd ¥ OCHOBaHUS MPU3MBI; IpAMasl U HAKJIOHHAs IPU3MBI; |
OOKOBas U MOJIHASI TOBEPXHOCTH PU3MBI

47 [Tapamienenunen, IpsIMOYTOJIbHBIN NApAJIEIECIIUIIE U €TI0 CBOMCTBA 1

43 [Tupamuna: n-yroipbHas nupamuaa, TpaHud U OCHOBaHUE MUPAMU/IbI; OOKOBAs U MOJIHAS |
MIOBEPXHOCTh NMMPAMU/Ibl; IPABUIIbHAS U yCEUEHHAS TUpaMuIa

49 [IpaBuibHBIE MHOTOTPAHHUKU: MIOHATHE MPABUIILHOIO MHOTOTPAaHHHUKA; IPAaBUJIbHAS IPU3Ma U |
npaBUIbHAA MUPAMU/IA; IPABUIIbHAS TPEYrodbHAs MUPAMUAA U MPABIIIBHBINA TETpasap; Kyo

50 [IpencraBnenne 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P, JOAECKA AP U UKOCAIP. |
[IpakTudeckas padora o Teme "MHOTOrpaHHUKHU"

51 CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM, TNIOCKOCTH. DJIEMEHTHI 1




CUMMCTPUU B IMTUpaMUax, HapaJuICICIUIICAAaX, TPABUJIBHBIX MHOT'OI'paHHUKAX

52 Brruucnenue 351eMeHTOB MHOTOTPAHHUKOB: pEéOpa, THaroHaJI, YIiIbl 1

53 [Tnomans 60KOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTU MPSMON MPU3MBI, TUIOIIAAb OCHOBAHHH, |
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPaMH/IbI, TEOpEMa O TLIOLIAIN |
OOKOBOI TOBEPXHOCTH YCCUEHHON THPAMHUIBI

55 KoHnTtponbHas pabota mo Teme "MHOrorpaHHUKH" 1

56 [Tonsarue 06 06BEMe 1

57 O0BEM TUpamMu bl 1

58 O06BEM nupamuab! 1

59 O0BEM TUpamMu B! 1

60 O06wém nupamusl. [IpakTrueckas padota mo teme "OO0BEM nmupaMus” 1

61 O0BEM TPU3MBI 1

62 O06BEM IpU3MBI 1

63 O0BEM TPU3MBI 1

64 Kontponbnas padora mo teme "OO0BbEMBI MHOTOIPaHHHKOB" 1

65 [ToBTOpenue, o6o0IeHNe cucTemMaTn3anus 3Hanui. [locTpoeHne ceyeHnii B MHOrOrpaHHHKE 1

66 [ToBTOpEHHE, 0000IIIEHNE CUCTEMATH3AIINS 3HAHUM. BRIUUCICHUE pACCTOSHHM: MEXTYy TBYMsI |
TOYKaMH, OT TOYKH J0 MPSMOM, OT TOUYKHU JO IJIOCKOCTH, MEXK1y CKPEIMBAIOIUMHUCS MPSIMBbIMU

67 Hrorosast koHTpOJbHASA paboTa 1
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHUH. BhIUnCIeHUE YIII0B: MEXKTY

68 CKPELIUBAIOIIMMUCS TPSIMBIMH, MKy MPSIMOU U MJIOCKOCTHIO, IBYTPAHHBIX YTJIOB, YTJIOB MEXIY 1
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68




11 KJIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero

1 Cdepa u map: eHTp, paanyc, AMaMeTp; TUIOIIaab TOBEPXHOCTH Chephl 1

) B3aumnoe pacnonoxenue chepsl U INIOCKOCTH; KacaTeabHas TNIOCKOCTh K cepe; TUIoab |
chepsr

3 Nzobpaxkenue chepsl, mapa Ha miockoctu. Ceuenns mapa. [Ipakruyeckast pabora o Teme |
"Cdepa. [Imomans chepsr. Ceuenus chepnt”

4 [unuHapuyeckas MoBEPXHOCTh, 00pa3yrolye HUIHHAPUUYECKONH TOBEPXHOCTH, OCh |
WIMHIPUYECKON TTOBEPXHOCTH

5 Hunuaap: ocHOBaHUS ¥ OOKOBAs IOBEPXHOCTH, 00pA3yIOIIasi U OCh; MIIOIIAIh> OOKOBOM U MOJHOMN |
MOBEPXHOCTHU
N3ob6pakenne nmimMHapa Ha IIockocTu. Pa3sépTka nununapa. CedeHuss TUIMHIPA (TTIOCKOCTBIO,

6 napasiebHOW WM NepIeHIUKYIApHOM ocu nmmnuapa). [Ipaktnyeckas padora no Teme 1
"Munmunap. [Inomaas noBepxHocTn uuauHapa. CeueHus QuiIMHIpa"

7 KoHnueckasi moBepXHOCTh, 00pa3yronme KOHNYECKON MMOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOM 1
IIOBEPXHOCTHU
KoHnyc: ocHOBaHME U BepIIMHA, 00pa3yIoIIast ¥ OCh; ILIONIAIb OOKOBOM M MOJTHOMN MOBEPXHOCTH 1
VYceuéHnblil KOHYC: 00pa3yIoLIHe U BBICOTA; OCHOBAHHUS M OOKOBAasi IOBEPXHOCTh 1
N300pakeHrne KOHyca Ha MITOCKOCTH. Pa3BépTka koHyca. CedeHnst KoHyca (IMJI0CKOCTBIO,

10 napajuieIbHOM OCHOBAaHHMIO, M TUNIOCKOCTBIO, MMPOXOAAIICH uepe3 Bepiuny). [Ipaktuueckas padbota 1
o TeMe "Konyc. [Inomane nosepxnoctu konyca. CedeHust Konyca"

11 KomOunarws ten BpameHust 1 MHOTOTPaHHUKOB 1

2 MHororpaHHHK, ONMCaHHBIA 0KOJIO cpepsl; chepa, BiMcaHHAs B MHOTOTPAaHHUK WU B TEJIO |
BpaleHus

13 [Tonsitrie 06 06bEMe. OCHOBHBIE CBONCTBA 00BEMOB TEJ 1




14 O0BéM UIMHIpa, KOHYCa 1

15 O0BEM 1rapa u wiomaas chepsl 1

16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY ILIOMIAASIMU IIOBEPXHOCTEH, 00bEMaMu |
IMOOOOHBIX TEI

17 KonTtponbHas pabora no temam "Tena Bpamienus” u "O0bemsl Ten" 1

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB 1

20 YMHOKXEHHE BEKTOpA HA YUCIIO 1

21 Pa3nosxeHne BeKkTOpa 110 TpEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpaBuio napasienenunena 1

2 Pemenue 3agay, cBsi3aHHBIX C TPUMEHEHUEM MPABUII IEUCTBUI ¢ BeKTOpamu. [IpakTudeckas 1
paborta no Teme "BekTopsl B mpocTpaHcTBe”

73 [IpsimoyronbHas cucreMa KoopAuHAT B pocTpancTse. Koopaunars! Bekropa. IIpocreiimue |
3a/1a4yu B KOOpJAMHATAX

24 VYron mexny Bekropamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB 1

)5 Boruncnenue yriioB Mex 1y NpsIMBIMU U TIOCKOCTSIMU. [IpakTruyeckas pabota rmo teme 1
"Koopaunartsl BekTopa"

26 KoopauHaTHO-BEKTOPHBII METOA NTPHU PELIEHUH FEOMETPUUYECKUX 3a7a4 1

27 KoHnTtposbHas padota mo teme "BeKkTopsl 1 KOOpAWHATHI B IPOCTPAHCTBE" 1

73 [ToBTropenue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. OcHOBHbIE (DUTYPBI, (HAKTHI, TEOPEMBI |
Kypca IUIaHUMETPUH

29 [ToBTOopenue, 0600IIeHNE U cucTeMaTH3anus 3HaHui. OcHOBHbIE (DUTYPBI, (HAKThI, TEOPEMBI |
Kypca IUIaHUMETPUHU

30 [ToBTOpeHue, 00001IeHNE U cUCTeMaTH3aUsl 3HaHUH. 3a7aud IUIAHUMETPUH U METOJIbI UX 1
pemenus. [IpakTuueckast pabora no teme "3anauyu miiaHUMETpuu B pamkax EI'D"

31 [ToBTopenue, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUH. 3a/1a4M TUTAHUMETPUH U METObI UX |
peueHus

32 [ToBTOopenue, 06o0IIeHNE U cucTeMaTH3anus 3HaHui. OcHOBHbIE (DUTYPBI, (HAKTHI, TEOPEMBI 1




Kypca CTepeoMeTpUun

33

Hroroas koHTpoOabHAs paboTa

34

[ToBTOpEeHUEe, 0600IIEHNE U cUCTEMaTH3allvsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTemaruka: anredpa ¥ Hadajla MaTEMaTUYECKOTO aHanu3a, FTeOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkunoHepHoe oomectBo «M3narensctBo «IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Jupaktnyeckue Matepuaisl o reomerpun 118 10 knmacca. / 3uB B. I'. - M.:
[Ipocsemenue, 2020r.

N3yuenue reomerpuu B 10 - 11 kmaccax: Meroauueckue peKOMEHIALNH K
yueOonuky. Kaura nns yuurens. / C.M. CaaksiH, B.®. byty3oB. - M.:
[Ipocsemienue, 2019.

3uB b.I'., Meilinep B.M., baxanckuii B.®. 3agauu no reometpuu ajs1 7 — 11
kiaccoB. M.: «IIpocBemenue», 2019r.

Hynuunsia FO.I1., Kponrays B.JI. Kontponsasie padoTsl o reometpuu. 11
kiacce. M.:«IIpocBemenue» 2018r.

3uB b.I'. Jlugaktuueckue Mmatepuaisl o reomerpun aid 11 knacca. M.:
«ITIpocsemenue», 2019r.

AnteiaoB I1.U. I'eometpust, 10-11 knacceol. TecTsl. YueOHO-METOIUYECKOE

nocobue. M.: «JIpoda», 2018r.



CmupaoBa .M. 150 3agau no reomMmetrpuu B pucyHkax u tecrax. 10-11 knaccsl.

M.: «/Ipoda», 2018r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. www.school-collection.edu.ru/ Equnast komuiekius nu@poBbix
00pa3oBaTesbHbIX PECYPCOB

2. www.mathvaz.ru - docbe MIKOJIBHOTO YUYHUTENS] MATEMATHKN
3.www.it-n.ru"CeTb TBOPUYECKUX yUUTEIECH"

4. www .festival.1september.ru @ectuBanp negarornueckux uaeu "OTKPBITHIN

ypOK"






