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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHWEC QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THIIOB  3aj]1ad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIIPHOW  aKTUBHOCTH, HCCIEIOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun orBoautcsa 2 4aca B Heaenmto B 10 knacce u 2 yaca B
Henenro B 11 kimacce.



B 11 knacce 2 ypoka BbIafaroT Ha npasgHuusbie 184 (1, 8, mas). B 10 knacce 2
ypoKa BbINIAJAI0T Ha pa3iHU4YHbIe AHU (2, 9 Mas).

B pesynbprare KoJIM4ecTBO 4acoB COKpalieHo 10 66. ConaepxaHue MporpaMmsl
BBIJIAHO 3a CUET YIJIOTHEHUS] MaTepHaia.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IPOCTPAHCTBE: IIE€pPECEKaroluecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY MPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD MPSAMOMN U INIOCKOCTHU: MEPIEHAUKYIISPHbIE NPSIMBIC B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM Yrojll JBYIPaHHOIO  yIJa.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYCCKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0IA b CEPHI.

N300paskeHne Ten BpalleHus Ha MIOCKOCTH. Pa3BEpTKa IUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajyieIbHO U NEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOr0 WiI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ATUX JIOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHUECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NIESITENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEHW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPUPOHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWJIM3AIIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl yuyeOHOTo MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposarnue 0a308blX KOSHUMUBHBIX NpPOYecco8 obyuarouwuxcsa (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JAeULUNTH MHDOpPMALMM, NAHHBIX, HEOOXOAUMBIX AJIi OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCIPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHUHU C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme hopMyITMpOBaTh PA3HOIIACHS, CBOU BO3PAXKEHHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIOBBIX (hopMax paboThl (00CYyX)aeHNs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCO0AMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS TIpoliecca M
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YToOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIBHBIA MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlICIICITUIIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMAaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOIIA/ISIMU TTIOBEPXHOCTEM, 00bEMaMU MOJOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha 4YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHATh HW3YYEHHBIE TOHSATHS B IIPOLIECCE IMOMCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIMYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKasi MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHHE IIAPOBOTO CIIOSl, BHICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinmine reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUI U TEOpEM, amnmnapara aareOpbl; pemarb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
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(http://fcior.edu.ru)

[lepnenaukynsapHocT
b MIPSIMBIX U
IJIOCKOCTEN

12

(http://fcior.edu.ru)

Yrael Mexay
MPSIMBIMU U
IUIOCKOCTSIMH

10

(http://fcior.edu.ru)

MHororpaHHUKU

11

(http://fcior.edu.ru)

O0BEMBI
MHOTOTPaHHUKOB

(http://fcior.edu.ru)

[ToBTOpEHMeE:
CEUeHUSs1, PACCTOSHHS
U yIJIbI

(http://fcior.edu.ru)

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aesoB U TeM KonTpoubnsbie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI
pecypcbl
1 Tena Bpamenus 20 (http://fcior.edu.ru)
) OGLEMEL Tell 15 1 (http://fcior.edu.ru)
Bekropsl u (http://fcior.edu.ru)
3 KOOPJIMHATHI B 23 1
MPOCTPAHCTBE
[ToBTOpEHHUE, (http://fcior.edu.ru)
4 00o01enue, 10 1
CUCTEMaTH3aITUs
3HAHUM
OBUIEE
KOJIMYECTBO YACOB 68 3 0

I10 ITIPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHuTtpois
HbIE
padoTbI

Bce
ro

IIpakTHyec
KHe padoThl

Jara
U3y4eH
usi

DJIeKTPOHHbIE
uudposeie
oOpa3oBareJib
HbIe pecypchl

OCHOBHBIC TIOHSATHS
CTePEOMETPHH:
TOYKa, IpsMas,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHus Ha
pHUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
napayuieNbHbIX
MIPSIMBIX
(oTpe3koB),
CepeNHbBI OTpe3Ka

03.09

(http://fcior.edu.
ru)

IlonsTHs:
TepeCceKarIHNeCs
IUIOCKOCTH,
MepeCeKAOIIHECs
npsiMast u
IUIOCKOCTh

06.09

(http://fcior.edu.
ru)

IlonsTHs:
MepECEKAIOIIHECS
IUIOCKOCTH,
MepeCEKAIIIHECs
npsiMast u
IUIOCKOCTh

10.09

(http://fcior.edu.
ru)

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue
MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
MIPOEKITHOHHBIX
geprexax

13.09

(http://fcior.edu.
ru)

HauannHbie
CBE/IeHUs 0 KyOe U

17.09

(http://fcior.edu.




MUpaMuJie, uxX
Pa3BEPTKU U

mozaenu. CeueHus
MHOTOTPaHHUKOB

Haganpueie
CBEJIEHUS O KyOe u
UpaMu/ie, uxX
pa3BEPTKU U
mozaenu. CeueHus
MHOTOTPaHHUKOB

20.09

(http://fcior.edu.
ru)

Ilonsitre 00
aKCMOMAaTHYECKOM
MTOCTPOCHHUH
CTepEOMETPHUH:
AKCHUOMBI
CTEPEOMETPUHU U
CJICACTBUA U3 HUX

24.09

(http://fcior.edu.
ru)

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

27.09

(http://fcior.edu.
ru)

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHH
CTEPEOMETPHUH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

01.10

(http://fcior.edu.
ru)

10

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHUH
CTepeOMETPUU:
AKCHOMBI
CTepEeOMETPUHU U
CIEICTBUS U3 HUX

04.10

(http://fcior.edu.
ru)

11

Bzaumnuoe
pacIoJIOKEHNE
MPSIMBIX B
MPOCTPAHCTBE:

08.10

(http://fcior.edu.
ru)




IIepeceKaroIuecs,
NapajuieIbHbIE U
CKpELIUBAIOIIHECS
IpsIMbIE

12

[TapannenbHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuieJIbHbIE
MpsIMbIC B
MIPOCTPAHCTBE;
MapajuIeIbHOCTh
TPEX NMPAMBIX

11.10

(http://fcior.edu.
ru)

13

[TapannensHOCTH
IpsAMBIX U
IJTOCKOCTEN B
MPOCTPAHCTBE:
[TapannensHOCTH
NpAMON 1
IIJIOCKOCTH

15.10

(http://fcior.edu.
ru)

14

Vriel ¢
COHaIPaBJICHHBIMU
CTOPOHAMHU

18.10

(http://fcior.edu.
ru)

15

Yron mexay
MPSIMBIMU B
MPOCTPAHCTBE

22.10

(http://fcior.edu.
ru)

16

Yron mexay
MPSIMBIMU B
MPOCTPAHCTBE

25.10

(http://fcior.edu.
ru)

17

ITapannensHOCTH
TJTIOCKOCTEI:
napajuieJbHbIe
IIJIOCKOCTH

05.11

(http://fcior.edu.
ru)

18

CBoiicTBa
napayienbHbIX
IJIOCKOCTEN

08.11

(http://fcior.edu.
ru)

19

IIpocreitmme
MPOCTPAHCTBEHHBIE
¢burypsl Ha
TUIOCKOCTH:
TeTpa’p, KyoO,
napaiesienume

12.11

(http://fcior.edu.
ru)




(http://fcior.edu.

[Toctpoenne 15.11
20 CCUCHMI ru)

TMocrpoerue 19.11 (http://fcior.edu.
21 CeUeHUN ru)

Koumponvnasn (http://fcior.edu.

paboma Nel no ru)

meme "'lpamvie u
29 naocKocmu 6 2211

npocmpancmee.

IHapannenvnocmo

NPAMBIX U

naockocmei"

[MeprieHMKyIIPHOC (http://fcior.edu.

Th MPSIMOW U ru)
23 IUIOCKOCTH: 26.11

NEePICHIUKYIISIPHBIC

MpsSIMBIE B

MPOCTPAHCTBE

[Tpsimbie (http://fcior.edu.
24 napauieibHbIe U 29.11 | fu)

MePIICHANKYIISIPHBIE

K TUIOCKOCTH

ITpsimbie (http://fcior.edu.
o5 napauieibHbIe U 03.12 | ru)

MePIICHUKYIISIPHBIE

K TUIOCKOCTH

ITpusHax (http://fcior.edu.
26 MEPIICHIUKYIISIPHOC 06.12 | ru)

TH TPSMOH U

TIOCKOCTH

ITpusHax (http://fcior.edu.
97 MEPIICHIUKYIISIPHOC 10.12 | ru)

TH TIPSIMOU |

IUIOCKOCTH

Teopema o npsimMoit (http://fcior.edu.
28 MIEPIEHIUKYIIAPHOU 13.12 ru)

IUIOCKOCTH

Teopema o npsimoii (http://fcior.edu.
29 MEPIEHIUKYIIPHOU 17.12 ru)

IIIIOCKOCTH




30

Teopema o nipsimoit
NEPIEHIUKYIIAPHOU
IIJI0OCKOCTH

20.12

(http://fcior.edu.
ru)

31

[Iepnenpukysip u
HAKJIOHHBIE!
paccTosiHUE OT
TOYKHU 110
IIJI0CKOCTH,
paccTosiHUE OT
MPsIMOM 110
IIJIOCKOCTH

24.12

(http://fcior.edu.
ru)

32

[Iepnenaukysip u
HAaKJIOHHBIE!
paccTosiHUE OT
TOYKH JI0
IIJIOCKOCTH,
paccTosiHUE OT
MPSIMOM 110
IIJIOCKOCTH

27.12

(http://fcior.edu.
ru)

33

[lepnenaukynsp u
HaKJIOHHbIE:
paccrosiHue ot
TOYKH JI0
IJI0CKOCTH,
paccrosiHue ot
NpsSAMOM 10
IJI0CKOCTH

10.01

(http://fcior.edu.
ru)

34

[lepnenaukymnsip u
HaKJIOHHbIE:
paccrosiHue ot
TOYKH JI0
IJI0CKOCTH,
paccrosiHue ot
MIPSIMOM 110
IJIOCKOCTH

14.01

(http://fcior.edu.
ru)

35

VYrusl B
IIPOCTPAHCTBE: YroJl
MEXy NPSMOU U
IIJIOCKOCTBIO

17.01

(http://fcior.edu.
ru)

36

JIByrpaHHbIH yrou,
JIMHEWHBIN yTroJl
JBYTPAHHOTIO yria

21.01

(http://fcior.edu.
ru)




37

JIByrpaHHbIi yrou,
JINHEMHBIN yron

JBYTPAHHOTIO yIila

24.01

(http://fcior.edu.
ru)

38

[TepnienauKynsipHOC
Th INIOCKOCTEH:
MIPU3HAK
MEPIICHANKYIISIPHOC
TH JIBYX
IIOCKOCTEH

28.01

(http://fcior.edu.
ru)

39

[TepnienauKynsipHOC
Tb IJIOCKOCTEH:
MPU3HAK
MEePIEeHANKYIISIPHOC
TH JIBYX
IIOCKOCTEH

31.01

(http://fcior.edu.
ru)

40

[IepnenukynspHoc
Th INIOCKOCTEH:
MPU3HAK
MEePIEeHANKYIISIPHOC
TH IBYX
IIOCKOCTEH

04.02

(http://fcior.edu.
ru)

41

Teopema o Tpéx
MePIEeHIUKYIIApax

07.02

(http://fcior.edu.
ru)

42

Teopema o Tpéx
MePIEeHIUKYIIApax

11.02

(http://fcior.edu.
ru)

43

Teopema o Tpéx
MePIEeHIUKYIIApax

14.02

(http://fcior.edu.
ru)

44

Konmponvnasn
paooma Ne2 no
memam
"IlepnenouKynapu
ocmb nPAMbBIX U
niaockocmeit' u
"Venwt mesncoy
npamvimu u
niaockocmamu"”

18.02

(http://fcior.edu.
ru)

45

ITonsaTue
MHOTOI'PaHHUKA,
OCHOBHBIC
SJIEMEHTEHI

21.02

(http://fcior.edu.
ru)




MHOTI'OrpaHHuKa,
BBIITYKJIBIC U
HECBBIITYKJIBIC
MHOTI'OI'paHHUKH,;
pa3BEépTKa
MHOT'OI'paHHHKa

46

[Ipusma: n-
yToJbHas IPU3Ma;
IPaHU ¥ OCHOBAaHUS
MIPU3MBI; IpsIMasi U
HaKJIOHHas
MIpU3MBbI; OOKOBas U
HOJIHAS
MOBEPXHOCTh
MIPU3MBI

25.02

(http://fcior.edu.
ru)

47

[Tapamnenenurnen,
MIPSIMOYTOJIBHBIN
napajuiefienumnesn u
€ro CBOMCTBa

28.02

(http://fcior.edu.
ru)

48

[Mupamuga: n-
yroabHas
NUpaMuza, TpaHy U
OCHOBaHHUE
UpaMUIBbI;
O0KOBast U NOJIHAA
IIOBEPXHOCTH
UpaMHIBbI;
IIpaBUJIbHAS U
yCceuyEHHas
nupamuaa

04.03

(http://fcior.edu.
ru)

49

IIpaBunbHbBIE
MHOTOTPaHHUKH:
MOHATHE
MPaBUIIBLHOTO
MHOTOI'PaHHUKA;
MpaBUJIbHAA
Ipu3Ma u
MpaBUJIbHAA
MUPaAMU/JIA;
MpaBUJIbHAA
TpeyroJibHas
nupaMujia u

07.03

(http://fcior.edu.
ru)




IIPaBUJIbHBIN
TETpadaAp; Kyo

50

[IpencraBnenue o
IMpaBHUJIbHBIX
MHOT'OI'paHHUKax:
OKTa’Ip, JOAEKadAP
U UKOCadJIp.

11.03

(http://fcior.edu.
ru)

51

Cummerpus B
MPOCTPAHCTBE:
CUMMETpUS
OTHOCHTEJILHO
TOYKH, IPSMOH,
TTOCKOCTH.
ONeMEHThI
CUMMETPHUH B
MUpaMuUax,
napajuieJienumneaax,
MIPaBUITbHBIX
MHOTOIpaHHUKaX

14.03

(http://fcior.edu.
ru)

52

Brranciaenue
2JIEMEHTOB
MHOTOTPaHHUKOB:
péOpa, muaroHasnu,
YTIIBI

18.03

(http://fcior.edu.
ru)

53

ITmomans 00KOBOI
MOBEPXHOCTH U
IMOJIHOM
MOBEPXHOCTH
MPSAMOM TPU3MBI,
IUIOIAAb
OCHOBaHMH,
TeopemMa 0 OOKOBOM
MOBEPXHOCTH
MIPSAAMOM IIPU3MBI

21.03

(http://fcior.edu.
ru)

54

ITnomaas OOKOBOM
MMOBEPXHOCTH U
MMOBEPXHOCTHU
IIPaBUIILHON
MUPaMHU/IBI,
TeopeMa o
Iomagu 60KoBoOi
MMOBEPXHOCTHU

25.03

(http://fcior.edu.
ru)




YCEYEHHOU

MTUPAMUIBI
Koumponvnasn (http://fcior.edu.
55 paboma Ne3 no 04.04 | Iu)
meme
"Muozozpannuku'’
5 Homustie o6 08.04 (http://fcior.edu.
00BEMeE ru)
11.04 (http://fcior.edu.
57 OO0BEM HpaMubI ' ru)
(http://fcior.edu.
58 O0béM mupaMuibl 15.04 ru)
(http://fcior.edu.
59 O0béM mupaMubl 18.04 ru)
(http://fcior.edu.
60 OO0BEM nHpaMubI 22.04 ru)
(http://fcior.edu.
61 O0BEM IpU3MBI 25.04 ru)
29.04 | (http://fcior.edu.
62 O0BEM IpU3MBI ru)
(http://fcior.edu.
63 O06BEM TTPU3MBI 06.05 ru)
Koumponvnasn (http://fcior.edu.
64 pabomaNed no 13.05 | Iu)
meme ""O0vémbl
MHO202panHuKos8"
IToBTOpEHHUE, (http://fcior.edu.
00o01IeHne ru)
cucTeMaTH3anus
65 3HaHUMU. 16.05
IToctpoenne
CEYCHUH B
MHOTOT'PaHHUKE
Ilpomesrcymounasn (http://fcior.edu.
66 ammecmauus. 20.05 ru)

Hmoczoeasn




KOHmMpOIbHaA
paboma

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68




11 KVIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne Mara
nugposbie
n/ Tema ypoka Becer | Konrpoabn | Ilpakruuyeck | HM3Yy4eH
o0pa3oBaTe/ibH
n 0 ble padoThI ue padoThl us
ble pecypchl
Cdepa u map:
LIEHTp, paJInyC, Pecypcel
HaMeTp; DIOP
1 g P 1 3.09 a .
T (01116113 (http://fcior.edu.
MMOBEPXHOCTH ru)
chepsl
Bzaumnoe
pacroJioKeHue
cdepsl 1
IJIOCKOCTH; .
2 1 5.09 (http://fcior.edu.
KacaTellbHast ru)
IJIOCKOCTD K
cdepe; TIomanb
chepsl
B3anmuoe
pacroJioKeHue
chepsl u
[IJIOCKOCTH; http://fcior.edu.
3 1 10.09 (http
KacaTeabHast ru)
IJIOCKOCTh K
cdepe; TIomaab
ctepsl
N3obpaxenue
cdepsl, 1mapa Ha http://fcior.edu.
4 (bep P 1 12.09 ( P
IIJIOCKOCTH. ru)
CeueHus mapa
N3obpaxenue
cdepsl, mapa Ha http://fcior.edu.
5 (epe, 1ap 1 17.09 (http
IJIOCKOCTH. ru)
Ceuenus mapa
Hunmaapuyecka
sl IOBEPXHOCTb,
oOpazyromue http://fcior.edu.
6 pasyrom 1 19.09 (http
HIHHAPUIECKO ru)
1 IOBEPXHOCTH,
0Ch




LMAJIMHIPUYECKO
1l IOBEPXHOCTH

Hunusap:
OCHOBAHUS U
OokoBas
MTOBEPXHOCTb,
oOpa3yrommas u
OCh; IUIOMAb
OOKOBOM U
MOJIHOU
MMOBEPXHOCTH

24.09

(http://fcior.edu.
ru)

Nzobpaxenue
IAIMHJIpa HA
TUTOCKOCTH.
Paszeéprka
IATAHJIPA.
Ceuenus
AIHHIPpA
(TI0CKOCTHIO,
napasieabHON
Wi
MIEPIEeHIUKYIIAP
HOW OCH
IUAJTUHIPA)

26.09

(http://fcior.edu.r
u)

N3obpaxenue
UWIMHApA Ha
IJIOCKOCTH.
Pa3BépTka
UWIHH]IPA.
CeueHnus
HWIHHIpA
(TI0CKOCTHIO,
napasieabHON
W
MIePICHIUKYIISAP
HOW ocH
HWIHH]IPA)

1.10

(http://fcior.edu.r
u)

10

Konnueckas
MMOBEPXHOCTb,
obpa3ymoiue
KOHHUYECKOM
MMOBEPXHOCTH,

3.10

(http://fcior.edu.r
u)




OCh M BEpILIUHA
KOHUYECKON
MMOBEPXHOCTHU

11

Konnueckas
TTOBEPXHOCTb,
oOpa3yrommue
KOHHWYECKOM
TTOBEPXHOCTH,
OCh ¥ BEpPIIIMHA
KOHHWYECKOM
MMOBEPXHOCTHU

8.10

(http://fcior.edu.r
u)

12

Konyc:
OCHOBaHUE U
BEpIIIMHA,
oOpasyromas u
OCh; TUIOIIA/Th
OOKOBOW 1
MOJTHO M
MMOBEPXHOCTHU

10.10

(http://fcior.edu.r
u)

13

Konyc:
OCHOBAaHME U
BEpIINHA,
oOpasyromas u
OCh; ILJIOIIAb
OOKOBOH U
MOJHOM
MMOBEPXHOCTHU

15.10

(http://fcior.edu.r
u)

14

VceuénHplit
KOHYC:
oOpa3ymoiiue u
BBICOTA;
OCHOBAaHMA U
OoKkoBas
MMOBEPXHOCTh

17.10

(http://fcior.edu.r
u)

15

Yceu€HHbIM
KOHYC:
oOpa3ymomue u
BBICOTA;
OCHOBAHUSA U
OokoBas
MOBEPXHOCTh

22.10

(http://fcior.edu.r
u)

16

N3o6paxxenue

24.10

(http://fcior.edu.r




KOHyca Ha
IIJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus koHyca
(TI0CKOCTHIO,
NapajuIeIbHON
OCHOBAaHHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH
4yepe3 BEpUINHY)

17

N3o06paxenue
KOHyca Ha
MJIOCKOCTH.
Pa3BépTka
KOHYyca.
CedeHust KOHyca
(TII0CKOCTHIO,
napasieabHON
OCHOBAaHHUIO, 1
IJI0CKOCTBIO,
MPOXOASIIEH
4yepe3 BEePIIUHY)

5.11

(http://fcior.edu.r
u)

18

KomOunanus
TEJ BpaIllCHUS U
MHOTOI'PAaHHUKO
B

7.11

(http://fcior.edu.r
u)

19

MHoOrorpaHHuk,
OIIMCAHHBII
0K0J10 chepsl;
chepa,
BIIMCAHHAs B
MHOTOTPaHHUK
WJIH B TEJIO
BpaIleHUS

12.11

(http://fcior.edu.r
u)

20

MHororpaHHuk,
OIIMCAHHBIN
0KoJI0 cepsr;
chepa,
BIMCaHHAas B
MHOTOTPaHHUK
WJIU B TEJIO

14.11

(http://fcior.edu.r
u)




BpAILICHUS

TTonsaTue 00

(http://fcior.edu.r

o0BéMe. u)
21 OcHoBHbIE 19.11
CBOMCTBa
00BEMOB TET
[Mousitue 06 (http://fcior.edu.r
o0BéMe. u)
22 OcHoBHbIE 21.11
CBOICTBa
00BEMOB Tel
O6BEM (http://fcior.edu.r
23 26.11 u)
LUWJIAHIpA
O6BEM (http://fcior.edu.r
24 28.11 u)
LUWJIAHIpA
(http://fcior.edu.r
25 O0BéM KOHyca 3.12 u)
(http://fcior.edu.r
26 O0BéM KoHyca 5.12 u)
Oobbem (http://fcior.edu.r
27 LUIAHIpA U 10.12 u)
KOHyca
(http://fcior.edu.r
28 O0béM 1mapa 12.12 u)
(http://fcior.edu.r
29 O0béM 1mapa 17.12 u)
20 ILiomans ot (http://fcior.edu.r
cepbl ' u)
a1 ILomans i (http://fcior.edu.r
cdepsl ' u)
O6BEM mmapa u (http://fcior.edu.r
32 26.12 u)
IoImaas chepsb
[TongoGHbIe Tena (http://fcior.edu.r
33 B IPOCTPAHCTBE. 9.01 u)

COOTHOLIEHUA




MEXIY
IIOIIAIMK
IMOBEPXHOCTE,
00BEMaMu
MMOJOOHBIX TEI

TTonoGHbIe TENA
B ITPOCTPAHCTBE.

(http://fcior.edu.r
u)

CootHomieHus
34 MexILY 14.01

TUTOIAITMH

MMOBEPXHOCTE,

00bEMaMu

MOJOOHBIX TEJ

KounrposbHas (http://fcior.edu.r

pa6ora mo u)
35 Temam ""Tena 16.01

Bpamenus' u

"O0bembI Tea"

Bekrop Ha (http://fcior.edu.r
36 IUIOCKOCTH | B 21.01 u)

MPOCTPAHCTBE

Croxenue u (http://fcior.edu.r
37 BBIYNTAHHE 23.01 u)

BEKTOPOB

Croxenue u (http://fcior.edu.r
38 BBIYHNTAHHE 28.01 u)

BEKTOPOB

YMHOXEHHE (http://fcior.edu.r
39 BEKTOpA Ha 30.01 u)

YHCII0

YMHOXECHHE (http://fcior.edu.r
40 BEKTOpPA Ha 4.02 u)

YHCII0

Paznoxenue (http://fcior.edu.r

BEKTOpa MO TPEM u)

HEKOMILIaHAPHBI
41 M BEKTOpaM. 6.02

IIpaBuio

napasiesieure

na

Paznoxenne (http://fcior.edu.r
42 11.02

BEKTOPA 10 TPEM




HEKOMIUTAaHAPHBI
M BEKTOPAM.
[IpaBuio
napajuieIenune
na

43

Pemenne 3amay,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBuI
JICNCTBHI C
BEKTOpPAMH

13.02

(http://fcior.edu.r
u)

44

Pemenne 3amay,
CBSI3aHHBIX C
MPUMEHEHHEM
MpaBuI
JNIEUCTBUI C
BEKTOpPAMH

18.02

(http://fcior.edu.r
u)

45

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBuI
TNIEUCTBUM C
BEKTOpaMH

20.02

(http://fcior.edu.r
u)

46

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM
MIpaBUII
NIEUCTBUM C
BEKTOPaMH

25.02

(http://fcior.edu.r
u)

47

[IpsamoyronpHas
cucrema
KOOpJUHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTODA.
[Ipocreiimme
3a/1a4M B
KOOpAMHATAX

27.02

(http://fcior.edu.r
u)

48

[IpssMmoyronpHas
cucremMa
KOOPAMHAT B
IIPOCTPAHCTBE.

4.03

(http://fcior.edu.r
u)




Koopnunatsl
BEKTODA.
[Ipocreimme
3aJla4d B
KOOpAMHATAX

49

[IpssmoyronpHas
cucremMa
KOOPAMHAT B
IIPOCTPAHCTBE.
Koopnunatsr
BEKTODPA.
[Ipocreitmme
3a/1a4y B
KOOpAMHATAX

6.03

(http://fcior.edu.r
u)

50

Yron mexnay
BEKTOPAMHU.
CkansipHoe
MPOU3BENICHHE
BEKTOPOB

11.03

(http://fcior.edu.r
u)

51

Yron mexnay
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHNE
BEKTOPOB

13.03

(http://fcior.edu.r
u)

52

Brrunciaenue
YTII0B MEXKTY
MPSIMBIMHU U

IUIOCKOCTSIMH

18.03

(http://fcior.edu.r
u)

53

Brruucnenue
YIJI0B MEXIY
MPSMBIMU U

IUIOCKOCTSIMH

20.03

(http://fcior.edu.r
u)

54

KoopaunatHo-
BEKTOPHBIN
METOJ IpU
peuieHun
F€OMETPUUECKHUX
3aja4

25.03

(http://fcior.edu.r
u)

55

KoopaunarHo-
BEKTOPHBIN
METO/J IpU
pelieHuun

8.04

(http://fcior.edu.r
u)




reOMETPUUECKHUX
3a1a4

56

KoopnaunatHo-
BEKTOPHBIN
METO/1 IpU
pelieHuu
r€OMETPUUECKUX
3a1a4

10.04

(http://fcior.edu.r
u)

57

Pemrenne 3anau
"BekTops! 1
KOOpAMHATHI B
npocrpaHcTee”

15.04

(http://fcior.edu.r
u)

58

KontpoJubHas
pabora no Teme
"BeKTOpHI H
KOOPAMHATHI B
npocrpancrse'

17.04

(http://fcior.edu.r
u)

59

[ToBTOpEHME,
00001eHNE 1
cUCTeMaTH3alus
3HAHUM.
OcCHOBHBIE
¢burypsl, GpakThl,
TEOPEMBI Kypca
IUIAHUMETPUU

22.04

(http://fcior.edu.r
u)

60

[ToBTOpEHMeE,
000011IeHNE U
CHCTEMAaTH3alH
3HAHHH.
OCHOBHBIC
¢burypsl, GhakThl,
TEOpPEMBI Kypca
IJIAHUMETPUHU

24.04

(http://fcior.edu.r
u)

61

[ToBTOpEHuUE,
00001IeHHE 1
CHCTEMATHU3aIIH
3HaHMH. 3agaun
TUTAHUMETPUU U
METOIBI UX
pelieHus

29.04

(http://fcior.edu.r
u)

62

[ToBTOpEHME,
000011IeHNE U

6.05

(http://fcior.edu.r




CHCTEMAaTHU3alIH
3HAHUN. 3a1a9n
IJITAHUMETPUU U
METOJIBI UX
perieHus
[ToBTOpEHME,
000011ICHIE 1
CHCTEMAaTU3allHs
3HAHHH.
OcHOBHEIE
¢burypsl, GakTsl,
TEOPEMBI Kypca
CTEPEOMETPUU

63

[ToBTOpEHME,
0000meHne 1
CUCTEMaTH3aITUs
3HAHUM.
OcCHOBHBIE
¢burypsl, GpakThl,
TEOpPEMBI Kypca
CTepeoOMETpUHU
[ToBTOpEHME,
00o001eHue u
cCUCTeMaTU3aIus
3HAHUM.
OcCHOBHBIE
¢burypsl, GpakThl,
TEOpPEMBI Kypca
CTepEeOMETPUU

13.05

(http://fcior.edu.r
u)

64

IToBTOpEHME,
000011IeHHE U
CHCTEMATHU3aLIH
3HAHHH.
OCHOBHBIC
¢burypsl, GhakThl,
TEOpeMBI Kypca
CTEPEOMETPUHU

15.05

(http://fcior.edu.r
u)

65

Hrorosas
KOHTPOJIbHAS
padora

20.05

(http://fcior.edu.r
u)

66

[ToBTOpEHME,
000011IeHNE U

22.05

(http://fcior.edu.r
u)




cucreMaTru3anusa

3HAHUHI

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

66




IIpuiroxxeHus1 k nporpamme

1. I'paduxk npoBeaeHHs1 KOHTPOJbHBIX padoT

I'padux npoBeneHHs1 KOHTPOJILHBIX PadoT Mo reoMmeTpun Ha 2024 — 2025 y4eOHblIii roa

Ne Tema KOHTpPOIbHON PadoTHI Ilnanupyemasi 1aTa npoBeaeHust
10a
1 Kontponbnas padota Nelmo teme "[IpsiMble U TIIOCKOCTH B 22.11
MIPOCTPAHCTBE.
2 KonTtpomnsnas pabora Ne2 no temam "lIleprnieHIuKyIIpHOCTD MPSIMBIX U 18.02
mI0cKoCTeN" U "YTIIbl MEX Ty IPSAMBIMH M INIOCKOCTSIMU"
3 Kontpomnsnas pa6ora Ne3 no teme "MHororpanHuku” 04.04
4 KonTtponpHas padorta Ned4 o reme "OO0bEMBD) 13.05
5 [Ipomexxyrounas arrectamusi. IToroBas KOHTpoJIbHasI paboTa 20.05




2. OIIeHO‘lHLIe MaTepualjbl.

Kaxxnplii BapuaHT KOHTPOJIbHOM paOOThI BBICTPOEH 0 OJHOM U TOM K€ cXeMe: 3a/laHusl 00s13aTeIbHOITO0 MUHUMYMa — J10 TIEPBOM YEpTH,
3a/IaHHsI CPEJTHEr0 YPOBHSI — MEXK]y IIEpBOM M BTOPOM YEPTOM, 3aJlaHUs YPOBHS BBILIE CPEAHETO — mociie BTopou ueptsl. [llkana oneHok 3a
BBITIOJTHEHUE KOHTPOJIbHOW Pa0OThI BHITJSIIUT TaK: 33 YCHEIIHOE BBITIOJHEHUE TOJIBKO 33/IaHUi 003aTeIbHOTO MHHUMYMa — OLIEHKa «3»; 3a
YCHENIHOE BBIMIOJHEHUE 3aJaHUI 0053aTeIbHOTO MUHUMYMa M OJTHOTO JIOTIOJIHUTEIBLHOTO (TIOCIIe TIEPBOM MIIM BTOPOM YEPThI) — OLIEHKA «4»; 3a
YCIIELIHOE BBINOJIHEHUE 3aJaHUI BCeX ypOoBHEHN — olLleHKa «5». [Ipu 3TOM OIIEHKY HE PEKOMEH]IyeTCsl CHUXKATh 3a OJIHO HEBEPHOE pEIlIeHNE WU
MOTPEIIHOCTH B MEPBOM YaCTH pabOTHI.

10 knacc
Konumponvnasa pavooma Nel «Bzaumnoe pacnoioxyncenue npAamulX U nji10CKOCmeil 6 nPOCMpPAaHcmee.
Bapuanr I

1. OcuoBanne AD Ttpanenmun ABCD nexutr B mtockoctu o. Uepes ToukuB u C MpoBeACHBI MapauleibHBIC MPSIMbIC, MEPECEKAIONINE IIOCKOCTh O B
Toukax £ u F cOOTBETCTBEHHO.
a) KakoBo B3auMHO€ noJI0)keHHE PAMBIXEF 1 AB?

0) Uemy paBeH yron Mexnay NpsSMbBIMUEF u AB, eciaun Z 4BC = 150°? Hosicuure.

2. Jlan mpoctpaHcTBeHHBINH YeThipexyronbHuk ABCD, B xotopom muaroHamn AC u BD paBHBL CepemuHBI CTOPOH 3TOTO YETHIPEXYTOJbHUKA COCTMHEHBI
TIOCIIEIOBATEIBHO OTPE3KaMH.
a) BrimonHuTE pUCYHOK K 33/1a4e.

6) okaxure, YTO NOTYYEHHBIN YETHIPEXYrOJIBHUK €CTh PpOMO.
Bapuanr I1

1. Tpeyronsauku ABC u ADC nexat B pa3HbIX INIOCKOCTSX M uMeroT oburyto cropony AC. Touka P — cepenuna croponsl AD, a K — cepennHa cTOpOHBI
DC.



a) KakoBo B3anmMHoe nosoxxenue npsameix PK u AB?
0) Uemy paBen yron mexnay npsmbiMu PKu AB, eciu ZABC=40°u £ BCA =80°? Iosicuure.

2. Jlan IIPOCTPaHCTBEHHBIN ueThipexyronbuuk ABCD, M u N — cepenunbl ctopod AB u BC coorserctsenno; £ € CD, K €DA, DE:EC=1:2, DK
tKA=1:2
a) BeinmosHUTE PUCYHOK K 3a/1a4e.

6) Hoxkaxwure, uto yeThipexyroibHUKk MNEK ects Tpanerus.

Konumponvnasa paooma Ne2 «Ilpuznaxu nepnenOuKyaaApHoCImMU IPAMBIX U RI0CKOCMENl 8 NPOCMPAHCHEe»
Bapuanr I
1. Inaronanp kyba paBHa 6 cMm. Haitnure:
a) pedpo kyba;
0) KOCHHYC yrjia MEXIy IUaroHaiblo KyOa W IUTOCKOCTHIO OJTHOM M3 €ro rpaHei.

a
2. Cropona AB pom6a ABCD pasna a, oaun u3 yrios pasen 60°. Uepes cropoHy AB ImpoBeieHa IIOCKOCTh 0 HA PACCTOSIHUM 2 OT ToukH D.
a) Haitgute paccrosiaue ot Touku C 10 TUIOCKOCTH 0.

0) [lokaxuTe Ha PUCYHKE IMHEHHBIM yron asyrpanHoro yria DABM, M € a.

B) Haligure cuHyc yria Mexay miIoCKOCTbIO poM0Oa U TIIOCKOCTBIO 0.
Bapmuant 11

1. OcHOBaHHEM MNPAMOYTOJBHOIO NapajuleNenunena CIyKUT KBaJpaT; AMaroHajb MNapajuiejienunea paBHa 2 N 6 CM, a €ro W3MEpPEeHHsS OTHOCSTCS
kak 1 : 1 : 2. Haiigure:
a) U3MepeHus NapauieNenumne/ia;



0) cHHYC yriia MeX1y JUaroHajbio Mapajulesenumneia u MI0CKOCThIO €r0 OCHOBAHUSI.

a
2. Cropona kBagpara ABCD pasna a. Uepes ctopony AD mpoBeneHa ImiockoCTh o Ha paCCTOSHUU 2 OT TOYKH B.
a) Haitgute paccrosinue ot Touku C 10 TWIOCKOCTH 0.

0) [lokaxxuTe Ha PUCYHKE JMHEWHBIM yron aByrpanHoro yria BADM, M € q.

B) Haligure cunyc yriia Mexay IIOCKOCTBIO KBaJIpaTa U INIOCKOCTHIO 0.

Konmponvnaa paooma Ne3 «Mnozozpannuku. Illpusma u nupamuoa. Illpagunvnas nupamuoda u npasuibHas RPU3IMa.».
Bapuanr I

1. Ocuoannem mnupamuasl DABC  sBiiseTcs npaBwibHBINA TpeyroiabHUK ABC, cTOpoHa KOTOporo paBHa a. Peopo DA meprneHIuKyasIpHO K IJIOCKOCTH
ABC, a mnockocts DBC cocrasnser ¢ miockoctbio ABC yron B 30°. Haiinure miomaabs 00KOBOW MOBEPXHOCTH MAPAMHUIBL.

2. OcHoBanuem npsimoro napamienenunena ABCDA1B1C1D1 sBisercs pom6 ABCD, cropona kotoporo paBHa a u yroin paseH 60°. Ilmockocts AD:1Cy
COCTAaBJISIET C TVIOCKOCTRIO OCHOBaHUA yroi B 60°. Haiinure:
a) BBICOTY poMO0a;

0) BBICOTY IapajuieenuIie/1a;
B) IUIOMIA/Ib OOKOBOW TIOBEPXHOCTH MapaUICIICIIUIIC/IA;

T') IJIOIa/Ib MOBEPXHOCTHU Mapasuieenune1a.
Bapmuant 11

1. OcnoBanmnem nupamuasl MABCD sBnsiercst kBanpat ABCD, pebpo MD nepnieHauKymapHO K 1uiockoctu ocHoBanus, AD = DM = a. Haiigure miomanp
MIOBEPXHOCTH THPAMUJIBL.




2. Ocnoanuem npsamoro napauienenuneaa ABCDA1B.C1D; sasercs napamnenorpamm ABCD, cTopoHbl KOTOporo paBHbl a V 2 U 2a, OCTpBI yron paBeH

45°. BeicoTa napansenenunena paBHa MeHblel BeicoTe nmapasuienorpamma. Haitaure:

a) MEHBIIYIO BBICOTY HapaJljIesIorpaMMa;
0) yroy Mexay miockocTbio ABC1 1 TUIOCKOCTHIO OCHOBAHWS;
B) IUIOIIA/Ib OOKOBOH MOBEPXHOCTH MMApAILICIICIIUTIE/IA;

I') IUIOINA/b IOBEPXHOCTH Napalielenunea.

11 kaacce

Koumponvnasa paooma Ne 1 no meme «Tena epawgenus: yuaunop,
KoHyc, cgpepa u wap».
1 eapuanm

1.Pannyc ocHOBaHMs IMJIMH/IPA PaBEH J cm, a BBICOTA LIMIIMHAPA paBHA 6
cm. Haiinure mutomaaes cedeHus, IpoBEJSCHHOTO MapaieIbHO OCH LIUINHAPA
Ha pacCcTOSTHUM 4 cM OT Hee.
2. Paguyc mapa paBeH /7 cm. HaitguTe muomaae ceyeHus mapa,
yIlaJIe€HHOTO OT €ro LIeHTpa Ha 15 cm.
3. Paamyc ocHOBaHMs KOHYyca paBeH 3 M, a BBICOTA 4 M.
HaiigureoOpasyroniyro 1 miomaib OCEBOTO CEYCHHUS.

Koumponwvnasa paooma Ne 1 no meme «Tena epawjenus: yuaunop,
Konyc, cgpepa u wiap».
2 eapuanm
1. BoicoTa munmHapa 8 om, paarmyc OCHOBAHUS 5 OM.
[{unuHap nepeceyeH MIOCKOCThIO MapaieIbHO OCH TakK, 4TO
B CEUCHUHU MOJIyyniics kBaapaT. Halimute paccTosiHue OT
3TOTO CEYEHHMS JI0 OCH IIHJIMHAPA.
2. Pagmnyc cdepsl paBeH /5 cu. Haiinure anmuHy oKpy>KHOCTH
CEYeHHs, YIAJICHHOTO OT LeHTpa cdepsl Ha 12 cm.
3. Ob6pa3yromas koHnyca | HakITOHEeHa K MIIOCKOCTH OCHOBAHHUS IO/
yriom B 30°. Haitute BBICOTY KOHYCA M ILIONIAIb OCEBOTO CEUEHHUS.

Konmponvnas pavoma Ne2 no meme « Bexkmopwvl u koopounamui 6
npocmpancmee».
1 ¢apuanm.

1. Haiigute koopauHaTBHl BEKTOpa AB ,ecmu A(5; -1; 3), B(2; -2; 4).

Konmpononas paooma Ne2 no meme « Bekmopuvit u koopounamui 6
npocmpancmee».
2 eapuanm.

1. Haiigutre koOpAaWHATHI BEKTOpa AB ,ecia A(6, 3, -2), B(2; 4, -




2. Jausl Bektopel 6{3;1;-2} u ¢{1; 4; -3}. Haiimure ‘2;—2‘.

3. MHzobpasute cucremy koopauHaT OxyZ ¥ MOCTPOUTE TOUKY
A( 1; -2; -4). Haiiaure pacCTOSTHHE OT 3TOM TOYKH J0 KOOPIUHATHBIX
IIJIOCKOCTEM.

4. Bepmunsia ABC umeror koopaunate:A(-2; 0; 1), B(-1; 2; 3),
C(8; -4;9).

Haiinute koopaunatel Bektopa BM , eciiu BM — menuana AABC.

5).
2. JlaHBI BEKTOPBI ;{5; -1; 2} H;{3; 2; -4}. Haitnute ‘5—25

3. HM3oOpasute cucremy koopauHat OxyZ ¥ IOCTPOUTE TOUKY
B(-2; -3; 4). HaiinuTe paccTOSIHUE OT 3TOM TOYKH JI0
KOOPJMHATHBIX MJIOCKOCTEH.

4. Bepuunbsl AABC umerot koopaunatel:4 (-1, 2; 3 ), B (1, 0; 4),
C(3/-2;1).

Haiinute koopauHaTel Bektopa AM , ecan AM — menuana AABC.

Hmozosasn konmponvuas paboma.
Bapuanr 1.

1.BbicoTa koHyca paBHa 10, nuameTp ocHoBaHus paBeH 48. Haligute
00pa3zyroryro.
2.1lunuHAp M KOHYC WMEIOT OOIee OCHOBAaHHWE M OOIIYIO BBICOTY.
Brruucnure o0beM munuHApa, eciim 00bEM KoHyca paBeH 10.
3.CTOpOHA OCHOBAHMSI [IPABHIIBHOI TPEYrOIBHON MPH3MbI paBHa 2v/5,
a BbICOTa - 4v/3. Beruncimre 06bEM MPU3MBL.
4 Panuyc mapa paBeH /7 cm. HaliquTe niomaap ce4eHus mapa,

YIAJIEHHOTO OT €ro LeHTpa Ha 15 cm.
5.Bepmunsl A ABC umerot koopaunatsl: A(-2; 0; 1), B(-1; 2; 3),

C( 8, -4; 9). Haiimure KOOpAMHATEI BEKTOPA BM , eciau BM —
meanada AABC.

6.B npaBuibHO# yeTbipexyronsHoi nupamuae SABCD cropona
OCHOBaHHUA paBHa 4 cM, 6okoBoe pedpo 5 cm. Haiinure:

a) Momaab OOKOBOM MOBEPXHOCTU MUPAMUJIBI,

0) 00beM TUpaMUIbI.

Bpemst BoinosiHeHust 1 ypok.

Hmozosasa konmponvhasa paooma.
Bapuanr 2.

1.BeicoTa koHyca paBHa 6, oOpasyromas -10. Haiinure nuamerp
OCHOBAaHUS KOHYCA.
2.1lunuHAp ¥ KOHYC WUMEIOT OO0Ilee OCHOBAHME W OOIIYIO BBICOTY.
Breruucnure 00beM mumuHApa, eciii 00bEM KoHyca paBeH 20.
3.CTOpOHA OCHOBAHHS [PABHIIBHO} TPEYrOIBHOM MPHU3MBI paBHA 3v/2,
a BbICOTa - 5V/3. Beruncianre 06bEM mpU3MbL.
4.Pamuyc chepnl paBeH /5 cu. Halimure JyIMHY OKPYKHOCTH CEUCHHS,

YAQJIGHHOTO OT IIeHTpa cdepsl Ha 12 cm.
5.Bepmunbl AABC umerot koopaunatel: A (-1;2;3 ), B(1,0,4), C

(3; -2; 1). Haiiaure koopauHatel Bektopa AM , eciu AM — mennaHa
AABC.

6.B npaBunbHO# TpeyronbHo# nupamuge SABCD cropona
OCHOBaHUs paBHa 4 cM, a 60koBoe pedbpo paBHO 5 cMm. HaiiguTe:

a) TIomaas OOKOBOM MOBEPXHOCTH MUPAMHU/IBI,

0) 00beM TUpPaAMU/IBIL.

Bpems BoinosiHeHusi 1 ypok.




Ouenka 3a padory Ouenka 3a padory

«5» - 7 6a1;10B «5» - 7 6aj1710B
«4» - 5-6 6as1s10B «4» - 5-6 6ay1;10B
«3» - 3-4 dasi1a «3» - 3-4 6asi1a

«2» - 2 1 MeHee 0aJ1710B «2» - 2 1 MeHee 0aJ1JI0B




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpust. 10—11 xmaccrr: yue0. anso0mieoOpa3oBaT. yuapekaeHHA: 0a30BbIi U MPOQHIL.

ypoBuu / JI. C. AtranacsH [u ap]. — M.: [IpocBenienne

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo0.ru/863f47ea

http://fcior.edu.ru


https://m.edsoo.ru/863f47ea

