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Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYCOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHUH T'€OMETPHYCCKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M HACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe wbIUieHHE, (GOPMHUPYEMOE TPU HM3YUYECHUU OO0YYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
SABIIICTCS OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyallbHA
3amaya (popmMupoBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUICHUS Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESTEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — 00IIe00pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
0 CHELHNAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAJHBIM HUCIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE TNIpe/lHa3HauYeHa IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MAaTEeMaTHYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpur M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riy0OKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3adad. [IpHOpUTETHBIMM 3aJayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

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

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAaHHMKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs paclo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJIaMH DPEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTpaHHUKAaX M TeJlaX BPAIllEHHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  aNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33]ady;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTeIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
NPaKTUYECKUM COAEPKAHUEM;

e pa3BHUTHE UHTEJUIEKTYaJbHbIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIIPHOW  aKTUBHOCTH,  HCCIEAOBATEIHCKHUX
YMEHUN, KPUTHYHOCTU MBILIJICHUS;

e (QopmMmupoBanue (G yHKIIMOHAIBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE paClO3HABATh MPOSIBICHUS T'€OMETPUUECKUX



MOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX IKHU3HCHHBIX
CUTyallUsIX W TPU HM3YYCHUU NPYTrUX YUIeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIHUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
TCOMETPUYCCKUI ammapaT JUIsl PEIICHUS TPAKTHKO-OPUECHTUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJYICHHBIC PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYypC
CTEPEOMETPUM B Haualie €ro u3y4eHHs 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30oM OpraHM30BaHHAs paboTa Hall
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NMPOTEKAHNE MHTYUTUBHBIX IMPOIIECCOB, MOTHBUPYET K
JadbHEHIIeMy U3YUEHUIO TIPeIMETA.

[TpenmouteHue oTAAETCS HATIAAHO-KOHCTPYKTUBHOMY METOY OOY4YEHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEJIMETHO-
NPAKTUYCCKON JIeITeIbHOCTH. Pa3BHTHE NPOCTPAHCTBEHHBIX NPEJCTABICHUN Yy
yYaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajad Ha
co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3ajjady Ha  ONEpUpPOBAHUE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJISAIHOCTh, a OINEepUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJISITHOCTH, MBICJICHHOTO U3MEHEHHS €r0 UCXOITHOTO COJIepKaHUSI.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpaHHukuny, «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacmpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M TIO TOJaM
0o0y4eHHs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOGHUS paboyeil mporpamMMmbl, pacnpenelEHHbIM IO TroaaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUYECKUMHU
MOHATUSMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCIIENOBATEIHHO M TIOCTYNATENBHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaroNIuXcs, pacliupss u
yray0nsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: TNApajUyleibHbIE IIPsSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJISIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IIpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSTHUE
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 MHOTOT'PaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHAs INHpPaMHUAA M IPaBUIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNCNNIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

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

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEIO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 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.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miaockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekrTopa. Ilpocteifiine 3amaum 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
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas busznueckas AKTUBHOCTH); duznueckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmbl, OCO3HaHWEM TJ00aJBLHOTO XapaKTepa SKOJOTHUYECKHX IpoOJIeM;
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 MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKOM KyJIbTYpOH KakK CpEJICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxca (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXKIY MOHATHIMH; (HOPMYITUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

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



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

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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BBIBOJbL;

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 IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME 1O YCTAHOBJEHUIO OCOOEHHOCTEM MAaTeMaTHu4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

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

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

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

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHbOpMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKA3bIBATh U/IEH, HAIICJICHHbIE HA MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
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'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIECHHUMN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHrus MaTeEMaTUYEeCKOM 3a1a4uH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JOCTHKECHMSI WIM HEAOCTHKECHUS PE3YNbTATOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[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 TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnieprpoBaTh MOHATHIAMU: CEKYIIasl IIIOCKOCTh, CEYEHUE MHOTOTPAaHHHUKOB.

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

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkKJACHUE T€OMETPUUSCKUX BEIIMYMH 10 oOpasiaM HIIH
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
CKPEIIMBAIOIUMUCS MPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUECKUX
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.

[IpuBOaUTE TpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHOM MPOOJEMBI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

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

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

OOBICHATH CIIOCOOBI TMOTYYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOIMIAAM  TIOBEPXHOCTEW  TeNm  BpalllCHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

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

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekatb, HHTEPNPETUPOBATH U NPEOOPa30BBIBATH HWH(OOPMALHIO 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 YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

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

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

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

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTe€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW 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 CTEPEOMETPUUECKUX 3a/1a4.

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

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YyYECHHBIE IOHATHUS B NPOLECCE IOHWCKA PEIICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKJAECHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHUYECKOE IINIAHUPOBAHUE
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Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
https://resh.edu.ru/office/user/profile/
1 Brenenue B crepeoMeTpuio 10 https:// www.vakleflss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 HpﬂMBIe " IIJIOCKOCTHU B HpOCTpaHCTBe. 12 1 https://www_yaklass_ru/
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 [TepneHAMKYISPHOCTD NPAMBIX U 12 https://www.yaklass.ru/
IJIOCKOCTER https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 VYTl MeXIy TPSAMBIMHU U TUIOCKOCTSIMHU 10 1 https:// WWW'Vakla_‘SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 MHOTOrpaHHHKH 11 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 OOBEMBI MHOTOI'PaHHUKOB 9 1 https:// WWW'VakI"flSS'rU/
https://ege.sdamgia.ru
7 IloBTOpEHME: CeYeHUs, paCCTOSHUA U 4 1 https://resh.edu.ru/office/user/profile/

YTJIbI

https://www.yaklass.ru/
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https://ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://ege.sdamgia.ru/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
https://resh.edu.ru/office/user/profile/
Tena Bpamenus 12 https://www.yakleflss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
O61EMBI Ten 5 1 https://www.yaklgss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
Bekropbl n koopiMHATHI B 10 1 https://www.yaklass.ru/
MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
[ToBTOpenue, 0600mEHNE, 7 1 https://www.yaklass.ru/
cucTeMaTu3alys 3 HaHUH https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
OCHOBHBIE ITIOHSITUI
CTEPEOMETPUU: TOUKA, TIPsIMas,
IUTOCKOCTh, TPOCTPAHCTBO. ) )
I https://resh.edu.ru/office/user/profile/
paBuiia M300pakeHUs Ha
1 HCVHKAX: H306DAK ML 1 https://www.yaklass.ru/
prcyHiax: . p https://ege.sdamgia.ru
IJTOCKOCTEH, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
TIOHSTHS: [epPEeCeKAOLINECS https://resh.edu.ru/office/user/profile/
2 TIJIOCKOCTH, TIEPECEKArOITHUECs 1 https://wWw. vakla_lss. ru/
https://ege.sdamgia.ru
npsMasi v IIOCKOCTh
TIOHSTHS: IEPECEKAIOLIHECs https://resh.edu.ru/office/user/profile/
3 IIJIOCKOCTH, TIEPECEKAIOITUECS 1 https:// WWW'Vakla_‘SS'rU/
https://ege.sdamgia.ru
npsMas v MIOCKOCTh
3HAKOMCTBO C https://resh.edu.ru/office/user/profile/
MHOTOIpPaHHUKAMH, https://www.yaklass.ru/
4 U300paKeHNe MHOTOIPAHHHUKOB 1 https://ege.sdamgia.ru
Ha PUCYHKax, Ha
MPOEKIMOHHBIX YEPTEKAX
HavanbsHbie cBenieHus o Kyoe u https://resh.edu.ru/office/user/profile/
5 nmupamMuze, ux pa3BépTI(I/I u 1 https://www.yaklass.ru/

mozaenu. CeueHus
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MHOT'OI'paHHUKOB

https://ege.sdamgia.ru

Hauansubie cBegeHus o kyoe u
NUPAMULIE, UX Pa3BEPTKU U

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

0 Moienu. CeueHust https://ege.sdamgia.ru

MHOT'OI'paHHUKOB

[TonsiTHE 06 aKCHOMAaTUYECKOM https://resh.edu.ru/office/user/profile/
; MIOCTPOCHUH CTEPEOMETPHH: https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPUU U https://ege.sdamgia.ru

CIICACTBHA U3 HUX

[TonsiTHE 06 aKCHOMaTHYECKOM https://resh.edu.ru/office/user/profile/
8 IIOCTPOCHUH CTEPEOMETPHH: https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPUU U https://ege.sdamgia.ru

CJIICACTBHSA U3 HUX

[TonsiTHe 06 aKCHOMaTHYECKOM https://resh.edu.ru/office/user/profile/
9 [IOCTPOEHUH CTEPEOMETPHUHU: https://www.vakla_lss.ru/

aKCHOMBI CTEPEOMETPUH 1 https://ege.sdamgia.ru

CJIEJICTBUS U3 HUX

[TonsiTie 06 akCHOMaTHYECKOM https://resh.edu.ru/office/user/profile/
10 MMOCTPOCHUH CTEPEOMETPHH: https://WWW.vakIa_lss.ru/

aKCHOMBI CTEPEOMETPUH 1 https://ege.sdamgia.ru

CJIEJICTBUS U3 HUX

B3aumHoe pacrnosoxeHue https://resh.edu.ru/office/user/profile/

HPAMBIX B IPOCTPAHCTBE: https://www.yaklass.ru/
11 HepeceKaroNnecs, https://ege.sdamgia.ru

napajieJbHbIe U

CKPEILMBAIOIINECS ITPSIMbIE
12 IlapanneasHOCTh NPSAMBIX U https://resh.edu.ru/office/user/profile/

IIOCKOCTEHN B MMPOCTPAHCTBE:

https://www.yaklass.ru/
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[apaijienbHble PSAMbIEC B
[IPOCTPAHCTBE; MapauIeIbHOCTh
TPEX MPSIMBIX

https://ege.sdamgia.ru

[TapamienpHOCTE IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

13 TTapasieabHOCTh IPSMOIL 1 https://ege.sdamgia.ru
TTIOCKOCTH
https://resh.edu.ru/office/user/profile/
14 VYriael ¢ cOHanpaBIeHHBIMU https://www.yaklass.ru/
CTOpOHaMHU https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
15 Yo Mex/y IpsIMBIMH B https://www.yaklass.ru/
MIPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
16 Yo Mexly IpsIMBIMH B https://www.yaklass.ru/
MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
17 [TapannenbHOCTh INIOCKOCTEH: https://www.yaklass.ru/
MapajjieabHbIe MIOCKOCTH https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
18 CBolicTBa MapaiebHbIX https://www.yaklass.ru/
IIOCKOCTEN https://ege.sdamgia.ru
[Ipocreitmme https://resh.edu.ru/office/user/profile/
19 POCTPaHCTBEHHBIE (DUTYPHI HA https://www.vaklzilss.ru/
ILIOCKOCTH: TETPasap, Kyo, https.//ege.sdamgia.ru
napauieJenumne;y
20 IlocTpoenue ceuenuit https://resh.edu.ru/office/user/profile/
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https://www.yaklass.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

21 IToctpoenue ceuenuit :
https://ege.sdamgia.ru
KonTtponsHas padoTa o teme https://resh.edu.ru/office/user/profile/
"[IpsiMbl€ U TUIOCKOCTH B https://www.yaklass.ru/
22 IIPOCTPAHCTBE. https://ege.sdamgia.ru
[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH"
[TeprieHAMKYISAPHOCTH MPSAMOI https://resh.edu.ru/office/user/profile/
23 U TIJIOCKOCTH: https://www.yaklass.ru/
HEePICHANKYISAPHbIC TPSIMBIC B https://ege.sdamgia.ru
MPOCTPAHCTBE
[IpsiMble TapaluIebHbIC 1 https://resh.edu.ru/office/user/profile/
24 TepIEHINKYSPHBIE K https.//www.vakla_lss.ru/
https://ege.sdamgia.ru
TTIOCKOCTH
[IpsiMble apaluIebHbIC 1 https://resh.edu.ru/office/user/profile/
25 TepIEHINKYSPHBIE K https.//www.vakla_lss.ru/
https://ege.sdamgia.ru
TJIOCKOCTH
https://resh.edu.ru/office/user/profile/
26 [TpusHax neprneHauKyIsspHOCTH https://www.yaklass.ru/
IPSIMOIL M TUIOCKOCTH https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
27 [TpusHax mepneHauKyIspHOCTH https://www.yaklass.ru/

HpHMOfI " IIJIOCKOCTH

https://ege.sdamgia.ru
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Teopema o npsimoit

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

28 MEPIEHANKYIISIPHOM TJIOCKOCTH https://ege.sdamgia.ru
5 https://resh.edu.ru/office/user/profile/
29 Teopema o HP’[MOHU https://www.yaklass.ru/
MEPIEHANKYIISIPHOM TJIOCKOCTH https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
30 Teopema o HP’IMOﬁU https://www.yaklass.ru/
MEePIEHANKYIISIPHOM TIIOCKOCTH https://ege.sdamgia.ru
[TepienaAMKyYSp U HAKJIOHHBIE: https://resh.edu.ru/office/user/profile/
31 paccTosiHuEe OT TOYKH JI0 https://www.vaklgss.ru/
IOCKOCTH, PACCTOSHUE OT https://ege.sdamgia.ru
NPAMOM 0 IIIOCKOCTH
[TepienauKynsip ¥ HaKJIOHHBIE: https://resh.edu.ru/office/user/profile/
39 PacCTOSHKUE OT TOYKH JI0 https://www.vakla_lss.ru/
TJIOCKOCTH, PACCTOSTHUE OT https://ege.sdamgia.ru
MPSIMO¥ JI0 TUIOCKOCTH
[lepienaAuKyIsIp U HaKJIOHHBIE: https://resh.edu.ru/office/user/profile/
33 paccTosiHue OT TOYKH 0 https://WWW.vakla_lss.ru/
IUIOCKOCTH, PACCTOSIHHE OT https://ege.sdamgia.ru
MPSIMO¥ JI0 TUIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE: https://resh.edu.ru/office/user/profile/
34 paccTosiHUEe OT TOYKH 0 https://WWW.vakIzilss.ru/
IUIOCKOCTH, PAacCTOSTHHE OT https://ege.sdamgia.ru
MPSIMOM JI0 TIIIOCKOCTH
35 VYTIuibl B IPOCTPAHCTBE: Yol https://resh.edu.ru/office/user/profile/

MEXAY NPSAMOM U INIOCKOCTBIO

https://www.yaklass.ru/
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https://ege.sdamgia.ru

JIByrpaHHBIN yroJi, TMHEHHBII

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

36
YI0JI IByTPaHHOTO YIJia https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
37 ABYrpaHHbIH yro, IMHEHHbIH https://www.yaklass.ru/
YI0JI IByTPaHHOTO YIJia https://ege.sdamgia.ru
[IepneHUKyIApHOCTD https://resh.edu.ru/office/user/profile/
38 IIJIOCKOCTEMN: PU3HAK https://www.yaklass.ru/
IIEPICH/NKYISPHOCTH JBYX https://ege.sdamgia.ru
IUTOCKOCTEMN
[lepnenuKyIApHOCTH https://resh.edu.ru/office/user/profile/
39 IJIOCKOCTEH: TIPU3HAK https://www.yaklass.ru/
IePICHIUKYISIPHOCTH BYX https://ege.sdamgia.ru
IJIOCKOCTEMN
[TepieHAMKYISAPHOCTH https://resh.edu.ru/office/user/profile/
40 IJIOCKOCTEH: MPU3HAK https://www.yaklass.ru/
[EPIEHMKYISPHOCTH JBYX https://ege.sdamgia.ru
IJIOCKOCTEHN
https://resh.edu.ru/office/user/profile/
a1 Teopema o Tpex https://www.yaklass.ru/
MEepIEHIUKYIISIpax https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
42 Teopema o Tpex https://www.yaklass.ru/
MEPIIEHANKYIISIpax https://ege.sdamgia.ru
N https://resh.edu.ru/office/user/profile/
43 Teopema o Tpéx

https://www.yaklass.ru/
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NEePIEHIUKYIIApax

https://ege.sdamgia.ru

KonTtposnsHast paboTa o Temam
"[lepnieHIUKYISPHOCTD

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

44 IPSIMBIX U IIOCKOCTEH" 1 https://ege.sdamgia.ru
"VYTI1bl MEXY IPSIMBIMU U
MJIOCKOCTSIMU"
[ToHsiTHE MHOTOTPAHHUKA, https://resh.edu.ru/office/user/profile/
OCHOBHBIE JIEMEHTBI https://www.yaklass.ru/
45 MHOTOT'PaHHHKA, BBITYKIIbIE U https://ege.sdamgia.ru
HEBBITTYKJTbIE MHOTOTPAaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronpHas npusma; https://resh.edu.ru/office/user/profile/
TPaHU ¥ OCHOBAHUS MTPU3MBI; https://www.yaklass.ru/
46 npsaMast ¥ HaKJIOHHAs PH3MEL https://ege.sdamgia.ru
OO0KOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI
[Tapannenenunen, https://resh.edu.ru/office/user/profile/
MPSAMOYTOJIbHBIN https://www.yaklass.ru/
a1 apasIeenuIe ] H ero https://ege.sdamgia.ru
CBOICTBa
[Iupamupa: N-yrosibHast https://resh.edu.ru/office/user/profile/
NMpaMuUIa, TPAHU U OCHOBAHME https://www.yaklass.ru/
48 MUpaMUIbl; OOKOBAs U MOJIHAS https://ege.sdamgia.ru
MTOBEPXHOCTh MTUPAMHU/IBI;
MpaBWJIbHAS U yCEUEHHAS
nMpamMuaa
49 IIpaBunbHBIE MHOTOTDAHHUKH: https://resh.edu.ru/office/user/profile/

TIOHATHUC MTPAaBUIIBHOI'O

https://www.yaklass.ru/
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MHOTOTPaHHUKA; PaBUIIbHAS
NpU3Ma U IpaBUIIbHAS
nUpamMu/Ia; IpaBUIbHAs
TpeyroJibHas MUpaMuIa u
MPAaBUIIBHBIN TETPadIp; KyO

https://ege.sdamgia.ru

[IpencraBnenue o NpaBUIbHBIX

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

50 MHOTOTPaHHUKAX: OKTadIp, :
JOACKAp U HKOCAD. https://ege.sdamgia.ru
CummeTpus B TPOCTPAHCTBE: https://resh.edu.ru/office/user/profile/
CUMMETpHUS OTHOCUTEIIEHO https://www.yaklass.ru/
TOYKH, TPSIMOH, TUIOCKOCTH. https://ege.sdamgia.ru
o1 DneMeHTbl CUMMETPUH B
UpaMHAIax,
napasuiesienuneaax,
MIPaBUJILHBIX MHOTOTPAaHHUKAX
Brerumciienue 3JeMeHTOB https://resh.edu.ru/office/user/profile/
52 MHOTOTPaHHHKOB: &GP, https://www.vakla_lss.ru/
THATOHAIH, YTIIBI https://ege.sdamgia.ru
[Tnomanbr 6oxkoBOM https://resh.edu.ru/office/user/profile/
MTOBEPXHOCTH U TIOJTHOU https://www.yaklass.ru/
53 [IOBEPXHOCTH IPSAMOM IIPU3MBI, https://ege.sdamgia.ru
IJI0Ia1b OCHOBAHUMU, TEOpEMa
0 OOKOBOIi TOBEPXHOCTHU
MPSAMOUN MPU3MBbI
ITnomans OOKOBOIM https://resh.edu.ru/office/user/profile/
54 MOBEPXHOCTH U TIOBEPXHOCTH https://www.yaklass.ru/

MPABUIILHON MUPAMM/IBI,
Teopema o IO OOKOBO

https://ege.sdamgia.ru
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https://ege.sdamgia.ru/

IIOBEPXHOCTH YCEUEHHOU
ITAPAMHU/IbI

55

KonTtposnsHas paboTa o teme
"MHororpaHHuKu"

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

56

TTousttiie 00 00BEME

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

57

O6BEM nupamMu/Ibl

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

58

O06BEM TUpaMuIbI

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

59

O06BEM TUpaMuIbI

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

60

O06BEM TUpaMuIbI

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

61

OO6BEM MTPU3MBI

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

62

O06BEM npu3MbI

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/



https://resh.edu.ru/office/user/profile/
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https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

63 O0BEM pU3MBI
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
64 'IfOHT?OHBHaSI pabora 1o Teme https://www. vaklass.ru/
O06bEMBI MHOTOTPAHHUKOB" https://ege.sdamgia.ru
[ToBTOpenue, 0600IIEHNE https://resh.edu.ru/office/user/profile/
65 CHCTEMAaTH3alIMs 3HAHUIA. https://www.vaklgss.ru/
[locTpoeHNe ceueHHil B https://ege.sdamgia.ru
MHOT'OI'paHHUKE
[ToBTOpEeHME, 0600IIEHNE https://resh.edu.ru/office/user/profile/
CHCTEMAaTH3aIsA 3HAHWH. https://www.yaklass.ru/
BhIuncrienye paccTOSHHUIA: https://ege.sdamgia.ru
66 MEXy TBYMSI TOYKaMHU, OT
TOYKH JIO TIPSIMOM, OT TOYKH JI0
TJIOCKOCTH, MEXTY
CKPEITUBAIOIINMHUCS TPIMBIMHU
https://resh.edu.ru/office/user/profile/
67 Hroropas koHTpoJIbHAs paboTa https://www.yaklass.ru/
https://ege.sdamgia.ru
[ToBTOpEHME, 0000IIEHNE https://resh.edu.ru/office/user/profile/
CHCTEMATHU3aLUs 3HAHU. https://www.yaklass.ru/
68 BBIUHCIICHHE YITIOB: MEKIY https://ege.sdamgia.ru

CKPELIMBAIOIUMUCS MPSIMBIMHU,
MEXAY NPSAMOM U INIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB



https://ege.sdamgia.ru/
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https://ege.sdamgia.ru/

MCXKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIUHIPA (TI0CKOCTBIO, TapalIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarus ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O0bEM mrapa u Iomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyronpHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME




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

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkimonepHoe odmiectBo «M3narensctBo «lIpocBemenue»
Mep3znsak AT,

Ilononckuii B.b.,

Axup M.C./Tloxa pen. [Togonsckoro B.E. OO0 "U3narenbckuii IEHTP

BEHTAHA-TPA®"2020

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

E.M. PabunoBuu. 3ajauu 1 yrpakHeHHs Ha TOTOBBIX yepTexkax. 10 — 11
Kiaccel. ['eomerpus.

Mocksa. «Minekcay.

A.I1. EpmioBa, B.B. T'omo6opoabko. CamocTosITeIbHBIC U KOHTPOJIbHBIE
pabotel. ['eomeTpus

10 — 11 Mocksa. «nexcay.

A.IL. EpmioBa, B.B. T'01060poibk0. Y CTHBIE NPOBEPOUYHBIE U 3aUETHbBIC
paboTHI 1O

reomeTpun 11 10-11 kimacca. Mocksa. «nekcay.

MaremaTtuka. BeposTHOCTB U cTaTUCTUKA. 7-9 Kiacchl. ba3oBbIl ypOBEHbD.



MeTtoaunueckoe
nocodue K NpeIMEeTHON JTUHUN YUYEOHUKOB 0 BEPOSATHOCTH U CTATUCTUKE
H.P. Bricoukoro,

N.A. Amenko nox penakuuen M.51. Smenko.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

CailTel 17151 ydamuxcs:

1) IpaBuna, 3agaun, npumepsl http://www.matematika-na.ru

2) Dunmknoneaus ans aeteit http://the800.info/yentsiklopediya-dlya-detey-
matematika

3) DHIUKIIOIIE NS IO MaTEMaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMAT
IKA.html

4) CipaBOYHUK

0 MaTeMaTHKe JJI IKOJIbHUKOB
http://www.resolventa.ru/demo/demomath.htm

5) Marematuka on-naiuhttp://uchit.rastu.ru

CailTel 17151 yauTens:

1 IleacoBer, matemaruka http://pedsovet.su/load/135

2 Yuurensckuid moptasl. Maremaruka http://www.uchportal.ru/load/28

3 Vpoxku. Het. [{ns yuutenst MaTeMaTHKH, anreopsl,



reometpun http://www.uroki.net/docmat.htm

4 Bupneoypoku no reomerpuu 10-11 kinace , UROKIMATEMAIKI.RU
(Uropb

’KabopoBckuii )

5 DneKTpoHHBIA y4eOHUK

6 51 uny Ha ypok MaTeMaTHKU (METoIUYECKHe pa3paboTku).- Pexxum nocryna:
www.festival.1september.ru

7 Enunast KosuieKius o0pa3oBaTelbHbIX PECYpPCOB. - Pexxum octymna:
http://school-

collection.edu.ru/

8 denepasibHBIN LEHTP HHPOPMALIMOHHO — 00Pa30BaTEIbHBIX PECYPCOB . —
Pexum

nocryma: http://fcior.edu.ru/
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