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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHoro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUM B HAINPABICHUU JTMYHOCTHOTO
pa3BuTUsa oOydaronuxcs, (GopMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH U TIPOLECCOB PEATbHOIO MHUpPA, MeECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEHICHUS TeOMETPUYECKUX 3ajlady, YMEHHUE BBIABUTATH W OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JacTSIX ACSATENBHOCTH 4YenmoBeka. OpueHTAIMs 4YelloBEeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOrO ObITHA, ¢opma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAMHSET pa3Hble BHUIbBl Y4eOHOW U TPYAOBOU NIE€SITEIBHOCTH,



ABJIAETCS OJHMM U3 NPO(ECCHOHAIBHO BaXXHBIX KAaueCTB, MOITOMY aKTyallbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHUs: — oO0uieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W  JICHMCTBUM,
cnenuUYHBIX T€OMETPHUH, BOZMOXXHOCTH YCHEIIHOI'0 MPOJ0JKEHNs 00pa30BaHUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTrpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riy0OKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

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

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
U U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTekKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlay Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

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

e OBJAJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHus B XOJA€ PEIICHHs CTEpEOMETPHUYECKMX 3aJad M 3a1ad C
MIPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPUYECKHUX CIOCOOHOCTEM
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYCHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT s pelieHdus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIUPYET MPOTEKAHUE MUHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HArIsHO-KOHCTPYKTHBHOMY METONY O0Yy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yYalluXxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3ajJay Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensiercs HE TOJBKO [0 COAEP)KATENbHBIM JIMHHUSM, HO M 1O Trojam
0o0y4eHHs Ha YPOBHE CpeiHEro o0Iero oopa3oBaHusl.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU Y HAaBBIKAMH OCYLIECTBIISNIOCH MOCIEA0BATEIBHO U MMOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenune reometpun orBoauTcsa 2 yaca B Heaemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IApAJICIbHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [Ipocreiimue mnpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, MpPSMbIE IMApAJUICIbHBIE W IMEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIECHAMKYIAPHOCTH MPSAMOM M IIOCKOCTH, TeOpeMa O IMpsIMOH
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT M[psAMOM [0  MJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIEC DJIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIbIC
Y HEBBIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAIMO YT OJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
nonexa’ap u uxkocadap. CedyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPAMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHPAMHIBI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMAaMU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

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

Cdepa u map: HeHTp, paauyc, IUAMETP; IJIOMIAAb MOBEPXHOCTU ChEpHI.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

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

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 006 00béMe
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OObEM IMIHMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEeHHE BEKTOpa Ha uuciio. PazoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MIPUMEHECHUEM TIpaBWJ JACUCTBUUA ¢ BeKTopamu. IIpsmMoyrosibHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELLIEHUU T€OMETPUUECKUX 3a/1a4.

IIJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS TMPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTukay XapakTepHU3yIOTCs:

I'paxpanckoe BocniuTaHue:

c(hOpPMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUU 00YyYaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIEHAa POCCHUHCKOro 0O0IlecTBa, TMpEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUM,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJbHBIMM MHCTHUTYTaMH B COOTBETCTBHM C UX
(YHKUMSIMH ¥ HAa3HAYEHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKON I'paX/1aHCKON UIEHTUYHOCTH, YBAXKCHUS K
NPOIIJIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTHKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKONW MaTeMaTU4YeCKON IIKOJIBI,
K HUCHOJb30BaHUIO 3TUX JOCTIKEHUN B JAPYTrUX HayKax, TEXHOJIOTUAX, cepax

SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;

c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTHUYECKOTO  ITOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUN HAYyKU U JEATEIbHOCTHIO
y4EHOI0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOEHHUE YCTOMYMBOIO OYTIyIIEro.

JAcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHUBOCTHIO K MATEMaTHUYECKUM aCIEKTaM Pa3IMuHbIX BUJOB HCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro u 6e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (340pOBO€ MHUTAaHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3nYecKoro



COBEPIIEHCTBOBAHUA, npu 3aHATHIX CHIOPTHUBHO-03/I0POBUTEIBHOMN
JEeSATENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K
paznuuHbIM  cdepaM  TpPOPECCHOHANBHOM  JESITENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAaIPaBIeHHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJHON M COLMATbHON
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHUYECKUX MpoliieM;
OpUEHTalMel Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW JJId pelIeHHs 3a7ad B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd ¢  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YellOBEYECKON IesTEIbHOCTH, 3TaloB €
pa3BUTUA M 3HAYMMOCTH [JI1 pa3BUTUA LUBUIW3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOM KyJIbTYpOHM Kak CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYI0 U HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yJabTaThl OCBOCHHUS MPOrPaMMbl YU4€OHOTO MpeaMeTa
«MaremaTtuka XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OeliCcmBUAMU, YHUBEPCATbHLIMU PecYIAMUSHbIMU OeUCEUSIMUL.

1)  Vuusepcanvnvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0OYYAIOWUXC (0CBOeHUE
Memo0o8  NO3HAHUA — OKpyJcarowe2o  Mupa,  NpuUMeHeHue  J102UHeCKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JiornyecKkue 1eiicTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKA MAaTEeMaTHUCCKUX

00BEKTOB, TOHSATHHA, OTHONICHHH MEXAy HOHATHUAMH, (HOPMYIHUPOBATH
OTpEeNeIICHUs]  MOHATHH; YCTaHABIMBAaTh CYIICCTBEHHBIH  MpPH3HAK



KJaccu(UKanuy, OCHOBaHUS Mg OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOJMMOTIO aHAIN3a;

BOCIPUHHMMATh, (OPMYIHpPOBATh M  NPeoOpPa3oBBIBATh  CYKICHHUS:
YTBEpAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTepUM Il BBISBJIICGHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieaTh BBIBOJBI C MCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelleHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue JeCTBUS:

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENIOBATCIIbCKUI WHCTPYMEHT TO3HAHWS,
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH IKCIIEPUMECHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBIICHWS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOATETHHO (POpMYIHPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBIIATH Ae(DUINTH UHGOPMALMH, NAHHBIX, HEOOXOAMMBIX JJIsi OTBETA
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,



2)

CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATh Ipadruecky;
OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KommyHukamuenwvle Oelicmeus, — 0Oecneyugarom

chopMUpPOBAHHOCMb COYUANBHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHUU C
YCIOBUSIMH U LETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMON TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HAlIEJICHHbIE Ha TIOUCK
pEUIEHNs; COMOCTaBIATh CBOU CYXIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAaJiora, OOHApYXKMBATh pa3juyhe M CXOACTBO TMO3HIIUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pE3yJabTaThl  PEHIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HKCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHOW paOOTHI MIPU pElICHHH YIeOHBIX 3aa49; MPUHUMATD [IETh
COBMECTHOW JICSITEIHbHOCTH, IUIAHHPOBATh OPTAaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeaeisaTh BUIBI padoT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYIIOBBIX hopMax paboThl (00CyKaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJIUHUPOBATh CBOM JCHCTBUSA C JAPYTUMH WICHAMH KOMAaHJbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a]1a4ul, BEIOMPATh CIIOCOO pelIeHUs
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yYETOM HOBOM
uH(opMaum.

CaMOKOHTPOJIB:



e BIAJCTh HABbIKAMU TIO3HABaTEIbHOM pedIeKCHUH KaK OCO3HaHUS
COBEPIIAEMBIX JEHCTBUM M MBICIHUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3yipTaTa peueHrus MaTEMaTUYECKON 3aa4u;

e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IMpPH PELIEHUU
3a71a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa ILEIU M YCIOBUSIM, OOBACHATH
OPUYMHBl JOCTUKEHUS WIIA HEJOCTUIKEHHUSI pEe3yJIbTATOB JEATEIIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMHU: TOYKA, TIPSIMasi, INIOCKOCTb.

[TpMEHAT, aKCUOMBI CTEPECOMETPHM M CJICACTBHS W3 HHX IPU PEIICHUU
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATUSAMH: MTAPATUICIIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIoOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: ABYTPAHHBIM YIroJl, TpaHW JBYIPAaHHOTO YIJIa,
pedpo IBYrpaHHOTO YIJIa; JTMHEWHBIH YTroJI JIBYTPaHHOTO YIJa; TpajayCHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIYKIBIH W HEBBITYKIIBIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHpamMuia; TMpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUA  JUIS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIC U HAKIIOHHBIC TIPU3MBI, TTapasIeICTUTICbI).

OnepupoBaTh MOHATUSIMHA: CEKYIAs MIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ce4YeHUSs MHOTOTPAHHHUKOB METOAOM  CJIC/IOB, BBITIOJTHSTH
(BBIHOCHBIC) TUIOCKHAE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUT
CBEpXY, COOKY, CHHU3Y.

PemaTe 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BETUYNH MO0 00pa3iaM WIH
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYECKHE METOABl TPHU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKHUX 3a/1ad HA BBHIYMCICHUE PACCTOSIHUN MEXTY IBYMS



TOYKaMHM, OT TOYKH JO TIPAMOH, OT TOYKHM [JO IUIOCKOCTH, MEXKIY
CKPELIUBAIOIIUMUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH MO 00pa3laM uiu
aJropuT™MaM, IPUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOIAbl IIPU PELICHUHU
CTaHJAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYHUCIEHHE VYIJIOB  MEXAY
CKPELIUBAOIIUMHUCSA TPAMBIMH, MEXAY TMPSIMOW H  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOIIAIA TMOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHuEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TUIOIIAIIMU TTIOBEPXHOCTEH, 00BEMaMK MOIOOHBIX MHOTOT PAHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; TIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaxX, MPEJACTABICHHYIO Ha YepTexKax U
PUCYHKaXx.

[IpumensTs reoMeTrpuueckue (QakThl ST PEHIeHUS CTEPEOMETPUUYCCKUX
3aj71a4, MPEANoIaraliMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, mpocTeiume OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOoAMTE THpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YeHHbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH DPEAJIbHbIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE IIOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aireopbl; pemarhb
MIPAKTUYECKUE 3a/1a4¥, CBA3AHHBIE C HAX0XKIECHUEM I'€OMETPUUECKUX BEIIUYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UIUHAPUYECKAs MOBEPXHOCTh, OOpasyromue
UMAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBaTh Tenma BpameHus (IUWIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI TTOTYICHHS TEIl BpAIICHUSI.

KnaccuduurpoBatsh B3aMHOE PacnoyioKeHUE cPephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: 1IAPOBOM CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.



Boluncnsate 00BEMBI M TUIOHMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TN C IpUMEHEHUEM (HOpMyI.

OnepupoBaTh TMOHATHUSIMU: MHOTOTPAHHUK, BIUCaHHBIM B chepy u
OmMUCaHHbIH oOKoJO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WU TEJO
BpAICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMu
MMOJOOHBIX TEI.

N3o0paxate u3ydaemble (UTYphl OT PYKH U C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepxy, cOOKY, CHU3Y; CTPOUTh CEUCHUS TeJI BpaIllCHUSI.

N3Bnekarh, WHTEPNpPETUPOBATH U NPEOoOpPa3oBBIBATH HWHMOPMALMIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInoOnHATE [EUCTBUS CIIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCIJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaJ1at0T.

[IpuMenATs TpaBUIIO MapajuIesIeuUIea.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YTOJ MEXKIY
BEKTOPAMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB U ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE TMPOU3BEICHUE, PACKIAAbIBATh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B JI€KaPTOBOM CHUCTEME KOOPIMHAT.

[IpuMeHsT, TeOMeTpuueckue (akThl JUISI PEHIeHUS CTEPEOMETPUUYCCKUX
3a/1a4, IPEANOIararoMx HECKOJIbKO IaroB PELICHUS, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocrteinine reoMeTpuUEeCKUE 3aJayd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METO/IA.

Pemare 3amaum Ha [JOKA3aTEILCTBO MATEMATHYECKHMX OTHOIICHUM U
HaXO0XJCHHE FTeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSIS
M3BECTHBIE METObI IPU PEIIEHUU CTAHJAPTHBIX MATEMATUYECKHUX 3a/a4.

[IpumensAT,  mpocTEWIIne MNPOTrpaMMHBIE CPEICTBA W 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIIEHUN CTEPEOMETPUUECKHX 3aa4.

[IpuBOAUTE TpUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HU, paClIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHUU B UCKYCCTBE.



[IpuMeHATh MOMYyYEHHBIE 3HAHHUS HA IPAKTHKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh M3YYECHHBIE IOHATUS B IPOLECCE ITOMCKA PEIICHHUS
MaTreMaTtudecku C(HOpMyJIUpPOBAHHOM MpoOOJIEMBbl, MOJAEIUPOBATh PpEaJbHBIE
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHIATUH U TEOPEM, anmnapara aareOpsl; penaTh
MIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
! Beezerine B cTepeoMeTpitio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 Yrusl MeXy IPAMBIMHU U IJIOCKOCTSIMHU 10 1 httos://m. eds00.ru/1c209e37
bu6mmoreka [IOK
> Muororparitici 11 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KosnyecTBO YacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
Tena pamenus 12 https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
Obnemb1 Ten S https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTEeMAaTu3alys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A bp
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHUU:
TOYKa, TIpsiMasi, INIOCKOCTh,
npocTpancTBo. [IpaBuna
1 M300paKEHU HA PUCYHKAX: 1 02.09- bubnmorexa LOK
P pueyH L 05.09 https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUTOCKOCTH, IIEPECEKAIONINECS IPIMas 1 02.05- bubmmorexa LOK
- 11ep p 05.09 https://m.edsoo.ru/2d8a9c99
1 IIOCKOCTH
[TonsTusa: nepecekaronecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 08.05- bubmorexa LOK
» TTEP p 12.09 https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOTPaHHHKaMH,

4 n300pakeHUe MHOTOTPaHHUKOB Ha 1 08.09- bubnuoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX 12.09 https://m.edso0.ru/a63959ed
yepTekax
Havanehbie cBenenus o kyoe u

5 HUpaMUIE, UX Pa3BEPTKH U MOIEIIH 1 15.09- Eubmiorexa TOK

P - 1XP p ' 19.09 https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
HauannHele cBegeHNS 0 KyOe U
6 OUpaMUe, UX pa3Bé TKI/I}I:I MOJIEITH 1 15.09- bubmiorexa LOK
PaMIE, 1X p p FICIH. 19.09 https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHUKOB
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TTonsaTre 00 aKCUOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUN: AKCHOMBI 22.09- bubmorexa LOK
p p pHH: 26.09 https://m.edsoo.ru/Occ5c4fe
CTCPEOMETPHUH U CICACTBHS M3 HUX
ITousTHEe 00 aKCHOMATHYECKOM
8 IIOCTPOEHNH CTEPEOMETPUN: AKCHOMBI 22.0%- bubmmorexa [TOK
P P PHIT: 26.09 https://m.edsoo.ru/239c8ch4
CTCPEOMETPHUH U CICACTBHS M3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 IIOCTPOEHNUH CTEPEOMETPUN: AKCHOMBI 29.09- bubnmorexa LOK
P P PHIT: 03.10 https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBHS M3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHNUH CTEPEOMETPUN: AKCHOMBI 29.09- bubmorexa HOK
P P pHH: 03.10 https://m.edsoo0.ru/258fc245
CTEPEOMETPHH U CIICACTBHS M3 HAX
B3anMHOe€ pacnosiokeHue npsiMbIX B
1 MMPOCTPAHCTBE: TIEPECEKAIONTUECS, 06.10- bubmuorexa [JOK
MapaiyIeIbHbIEC U CKPEIIUBAIOIINECS 10.10 https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajijielIibHbIE IPSIMBIE B 06.10- Eubmaorexa HOK
P p . 10.10 https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX
MIPSIMBIX
[TapannensHOCTh TPSIMBIX U
13 IJIOCKOCTEH B IPOCTPAHCTRBE: 13.10- bubnunoreka [JOK
[TapannenpsHOCTH NPSIMOM U 17.10 https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VYTiIBl € COHaNpaBICHHBIMU 13.10- bubnuoreka [IOK
CTOPOHAMH 17.10 https://m.edso0.ru/9f4071b9
15 VYron mexy npsMbIMH B 20.10- bubmorexa LIOK
Ay ip 24.10 https://m.edsoo.ru/fe733862
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IIPOCTPAHCTBE

16 VYros Mexy npsiMbIMU B 20.10- bubnmoreka [JOK
IIPOCTPAHCTBE 24.10 https://m.edso0.ru/2935a9a0
17 [TapamiensHOCTB IIJIOCKOCTEM: 05.11- bubnuorexa [JOK
MapajyieabHbIE TNIOCKOCTH 07.11 https://m.edso0.ru/2e18f255
18 CpoiicTBa napajuIeabHbIX MIOCKOCTEN 0>.11- Bubnuotexa LIOK
P 07.11 https://m.edsoo.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 ¢)£r Bl Ha rmoI():KocI;H' TEeTpas, 10-11- bubnuorexa LIOK
P $ TETPAD, 14.11 https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnesa
20 ITocTpoenue ceueHmit 10.11- bubmmorexa [IOK
P 14.11 https://m.edsoo.ru/1d434d0f
21 ITocTpoeHue ceyeHuit 1711 bubnmorexa [JOK
P 21.11 https://m.edsoo.ru/ec26fe5d
KonTtponbHas padoTa o teme
99 "IIpsimMbIe ¥ TIIIOCKOCTH B 17.11- bubmuorexa [JOK
npoctpanctse. [lapannenbHOCTh 21.11 https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
23 HH(];)CKOCI”[H/I'}II'IC pneH UK JP;H HbIC 24.11- Bubmmorexa LIOK
- HEPHCHIEYID 28.11 https://m.edsoo.ru/b19f6a5d
MIpsIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapasienbHble U 24.11- bubnuoreka [IOK
MEePIEHIUKYISIPHBIE K IUNIOCKOCTU 28.11 https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHbIe U 01.12- bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTH 05.12 https://m.edsoo.ru/ba545966
[Ipu3Hak nepneHMKyIspHOCTH 01.12- bubnuoreka [IOK
26 .
IIPSIMOM U TUIOCKOCTH 05.12 https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHuKyIIpHOCTH 08.12- bubnuoreka [IOK
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MPSIMON U TJIOCKOCTH 12.12 https://m.eds00.ru/79165d15
28 Teopema o npsamoit 08.12- bu6moreka [IOK
MEPIEHANKYIISIPHOM TJIOCKOCTH 12.12 https://m.eds00.ru/635c5087
29 Teopema o npsimoit 15.12- bubnuoteka [JOK
MEPIEHANKYIISIPHOM TJIOCKOCTH 19.12 https://m.edsoo.ru/bd3745f8
30 Teopema o npsamoit 15.12- bubnuoreka [JOK
MEePIEHANKYIISIPHOM TIIOCKOCTH 19.12 https://m.edso0.ru/7d18834b
[eprieHaUKYISAp ¥ HAKIIOHHBIE! 2712 Bubs OK
31 PacCTOSIHUE OT TOYKH J0 IUIOCKOCTH, 2512 h;;;3212222£ﬁlv33c477d3
paccTostHUe OT MPSIMOM JI0 TUTOCKOCTH ' T '
[eprieHAUKYISAp ¥ HAKIIOHHBIE: 2912 Euts OK
32 paccTostHUE OT TOYKH JI0 IIOCKOCTH, ' nommorexa I
g 26.12 https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMOM JI0 TIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE: 12.01 Eu6 OK
.01- oTeKa
33 paccTosTHUE OT TOYKHU JI0 INIOCKOCTH, 16.01 htI;Isz'I/P/ImTe(;;ogru /a5b7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IJIOCKOCTH ' T '
[lepnieHIuKyNAp U HAKIOHHBIE:
12.01- bubnuoreka [JOK
34 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, 16.01 httos://m.e dsogru Idbee22bc
PACCTOSTHUE OT MPAMOM JI0 IJIOCKOCTH ' T '
35 VYTIibl B IPOCTPAHCTBE: YIOJl MEXIY 19.01- bubmuoreka [JOK
MPSAMOM U TIJIOCKOCTHIO 23.01 https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN Yroj, TUHEHHBINA Yyrom 19.01- bubnuoreka [IOK
JBYTPAHHOTI'O yrja 23.01 https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN Yroj, TUHEHHBINA Yyrom 26.01- bubnuoreka [IOK
JBYTPAHHOIO yria 30.01 https://m.edsoo.ru/c7c777ed
[leprieHANKYIAPHOCTD MIIOCKOCTEM:
26.01- b K
38 MPU3HAK MEePHEHIUKYISIPHOCTU IBYX nomorexa LO
30.01 https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEN
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[lepneHIUKyYIAPHOCTD INIOCKOCTEN:

02.02-

bubmuoreka [JOK

39 MPU3HAK NEPICHANKYIIPHOCTH JIB
p Up AHIYIAD ABYX 06.02 https://m.edsoo.ru/ed9e2a8e
TJIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MPU3HAK NEPICHANKYIIPHOCTH JIB 02.02- bubmorexa LHOK
p Up AIYIAP ABYX 06.02 https.//m.edsoo.ru/ba75dc57
TJIOCKOCTEH
41 Teopema 0 TpEX MEPIEHAUKYIAPAX 09.02- bubmorexa HOK
P P PTICHAMIYIIAD 13.02 https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX MEPIEHAUKYIAPAX 09.02- bubmorexa HOK
P P PTICHAMIYIIAD 13.02 https://m.edsoo.ru/52188a7d
43 Teopema 0 TPEX MEPIEHANKYIISIPaxX 16.02- bubmorexa [TOK
P P PHEHIHIYAP 20.02 https://m.eds00.ru/9f246736
KontponbHas pabota no temam
m "TlepnieHAUKYIIPHOCTH TPSAMBIX U 16.02- bubmuorexa [JOK
mwrockocTe" u "Yrael Mexay 20.02 https://m.edsoo.ru/50971ef3
NPSAMBIMU U TJIOCKOCTAMU"
[TonsaTre MHOTOrpaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHHUKA,
45 BBIITYKJIbIC U HEBBITYKJIbIC 23.02- bubmmorexa [TOK
Yl yKH 27.02 https://m.edso0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBI; TIpsIMast U 23.02- bubnnoreka [JOK
46
HaKJIOHHAs MPU3MBbI;, OOKOBas 1 27.02 https://m.edsoo.ru/b4ad63ad
MTOJTHAS TIOBEPXHOCTH TTPHU3MBbI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN 02.03- bubnuoreka [IOK
MapajyieNenuIie]l U ero CBOMCTBA 06.02 https://m.edsoo.ru/8a7be683
48 [Mupamuna: N-yronapHasi nupamMuia 02.03- bubmorexa HOK
pamuia: Tyt pamuia, 06.02 https://m.edsoo.ru/fblcd0a5
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I'paHu 1 OCHOBAHUC ITUPAMU/IbI;
O0KOBas ¥ MOJTHAS TOBEPXHOCTh
nupaMuabl; IIpaBUJIbHAA U yceqéHHaﬂ
nupamuIa

[IpaBHIIbEHBIE MHOTOI'PAHHUKMU:
IIOHATHE NTPABUIILHOTO
MHOTI'OTPaHHUKA; PAaBUJIbHAA IIpU3Ma

09.03-

bubmmoreka [{OK

49 Y NIpaBUJIbHAS NTUPAMUJIA; IPABUIIbHAS 13.02 https://m.eds00.ru/074c8865
TpeyrojbpHas MupaMuaa u
MIpaBUJIbHBIN TETpadIp; KyO
[IpencraBnenue o MpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, 09.03- bubmmorexa [IOK

13.02 https://m.edsoo.ru/a0fdd5bf
JOJIeKadIp U UKOCAdIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTENIHO TOUKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI 16.03- bubmuorexa [JOK
CHUMMETPHUHU B MUPaMUIax, 20.02 https://m.edso0.ru/b9e777d9
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue snemMeHTOB

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasm, 16.03- bubmmorexa [TOK

20.02 https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTHU MPAMOM
53 MIPU3MBI, TUIOIIAh OCHOBAHHU I 23.03- bubmorexa [JOK
’ . ’ 27.03 https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MIPSAMOM IIPU3MBI

54 [Tnomanas 60KOBOI MOBEPXHOCTH U 23.03- bu6mmoreka [JOK

[IOBEPXHOCTH ITPABUIIBHOMN 27.03 https://m.edso0.ru/5603e30b
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MUPaMH/IBI, TEOPEMa O TUIOIIAIN
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

MTAPAMHIBI
55 KonTtponsHast pabota o Teme 06.04- bubmmoreka [IOK
"MHororpaHHuku" 10.04 https://m.edsoo.ru/a95f5c04
. 06.04- bub6mmoreka [{OK
56 Tonsmue 06 0bneme 10.04 https://m.edso0.ru/7ad0020b
) 13.04- bubmmoreka [{OK
>7 OOBEM nHpamup! 17.04 https://m.eds00.ru/235171b3
} 13.04- bu6moreka [IOK
58 OOBEM mupamm et 17.04 https://m.edsoo.ru/f47dfefd
} 20.04- bu6moreka [IOK
59 OOBEM mupamm et 24.04 https://m.eds00.ru/79¢10312
. 20.04- bu6mmoreka [IOK
60 OOBEM mupamm et 24.04 https://m.edsoo.ru/2faadc3f
. 27.04- bubnuorexa [JOK
61 OOBEM mpH3MEL 30.04 https://m.eds00.ru/79853608
. 27.04- bubnuoreka [JOK
62 OOBEM mpH3MEL 30.04 https://m.eds00.ru/1e053890
) 06.05- bu6mmoreka [JOK
63 OOBEM mpH3MEL 08.05 https://m.edso0.ru/482d3f51
64 KonTtponbHas paboTa o Teme 06.05- bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" 08.05 https://m.eds00.ru/28a6573c
[ToBTOpEHME, 0600IIEHNE
65 CHUCTEeMaTH3alysl 3HAHHH. 11.05- bubnuoreka [JOK
ITocTpoenue ceueHuii B 15.05 https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
66 [ToBTOpEHue, 0600meHNe 11.05- bu6mmoreka [JOK
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cucTeMaTu3anus 3HaHUH.
Beluncnenue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH,
OT TOYKH JI0 IUIOCKOCTH, MEXK Y
CKpELIUBAIOIIMMUCS IPSIMBIMHU

15.05

https://m.edsoo.ru/f7792ba9

67

Nrorosas koHTposbHas paboTa

18.05-
22.05

bubmmoreka [{OK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEHue, 060061mEeHNE
CHUCTEeMaTU3als 3HaHH.
Brrunciienue yrioB: MexXIy
CKPEILMBAIOIIUMHUCS TIPSIMBIMU,
MEXKy PSMOU U MIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMHA

18.05-
22.05

bu6moreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KVIACC

KoanuecTBOo 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/m Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
Cdepa u map: neHTp, paamyc,

1 WaMeTp; IIOIIA (b TIOBEPXHOCTH 1 02.09- bubmiorexa HOK
A P> taa P 05.09 https://m.edso0.ru/0341bc2b
cepbl
BsaumHoe pacnonoxenue chepsl u

08.09- bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas IJIOCKOCTh 1
12.09 https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol
N3obpaxenue chepsl, mapa Ha 15.09- bubmuorexa [JOK

3 1
mwiockoctu. CeueHus mapa 19.09 https://m.edsoo.ru/bc15f7f2
HunuHaapudeckas TOBEPXHOCTb,

4 00pa3yromue MHIHHIPUICCKOM 1 22.09- bubnuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON 26.09 https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 29.09- bubmuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON 03.10 https://m.edsoo.ru/188f6216
TTOBEPXHOCTH
N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

6 Ceuenus nuIMHJIPaA (MIOCKOCTHIO 1 06.10- Eubmiorexa OK

. P ’ 10.10 https://m.edso0.ru/016e25¢eb
napaienbHON Hin
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
7 Konndeckas moBepXHOCTh 1 13.10- bubmmotera [JOK
P ’ 17.10 https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

20.10-

bubmmoreka [{OK

8 06pa3y}E)1uasl u ocz); IIJIOIIAIb 24.10 https://m.edsoo.ru/897dd3b2
OOKOBOI1 U TIOJTHOW MTOBEPXHOCTH
YcedEHHbBIN KOHYC: ne u

9 BBICOTA; OCHOBaIZI/(I:ﬂ ?/16613)(?;?1:);: ) 05.11- bubnuorexa LIOK

’ 07.11 https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, 10.11- bubmuorexa [JOK
MapajuieIbHON OCHOBAHMIO, U 14.11 https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIIHHY)

1 KomOunarmus Ten BpamieHus u 17.11- bubmuorexa [JOK
MHOTOT'PAHHUKOB 21.11 https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B 24.11- bubmuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO 28.11 https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC 01.12- bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TEII 05.12 https://m.edso0.ru/26a03fb7

) 08.12- bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca 12.12 https:// m.edsocl)l. ru/5513d87b
) 15.12- bu6mmoreka [JOK
15 OOwém wapa u oAz chepe! 19.12 https://m.edsoo.ru/d189bde2
16 [Topo6HbIE TENa B IPOCTPAHCTBE. 22.12- bu6mmnorexa LIOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

CoOOTHOIIIEHUS] MEXKTY TTOIAAIMHU 26.12 https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ
17 KonTponeHast pabota o Temam 12.01- bubnuorexa [JOK
"Tena Bpamenus" u "O0bemsl Ten" 16.01 https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy u B 19.01- bubnuorexa [JOK
MPOCTPAHCTBE 23.01 https://m.edsoo.ru/5caefclb
19 CrnosxeHre ¥ BEIYUTAHHE BEKTOPOB 26.01- bubmorexa HOK
30.01 https://m.edso0.ru/23f4f089
20 VMHOX€eHHe BEKTOpa Ha IHCIIO 02.02- bubmmorexa [JOK
06.02 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMITJIaHAPHBIM BEKTOPaM. 09.02- bubmmorexa [JOK
13.02 https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenmne 3amad, cBSI3aHHBIX C
22 MIPUMEHEHHUEM MPABHII JCHCTBUN C 16.02- bubmorexa [IOK
20.02 https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 HpI/III))iHIeHI/II/I reOMeprqecm/Ix " 23.02- bubmmorexa [JOK
27.02 https://m.edsoo.ru/d3a1fe30
3a/a4
[IpsimoyromnpHas cucrema
24 KOOpAHWHAT B IPOCTPAHCTRBE. 02.03- bubnunoreka [JOK
Koopnunatsel Bexkropa. [Ipocreiniue 06.03 https://m.edsoo0.ru/48db7058
3a/lauM B KOOPJAWHATAX
25 VYros Mex 1y BEKTOpaMH. 09.03- bubnnoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB 13.03 https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy 16.03- bubnuoreka [IOK
MPSAMBIMU U IIJIOCKOCTAMH 20.03 https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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KonTtponsHas pabota o Teme

27 "BeKTOpbI 1 KOOPIMHATHI B 1 23.03- bubmiorexa LIOK
" 27.03 https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucrtemaTu3aius 3Hanui. OCHOBHBIC 06.04- bub6mmoreka [{OK
28 1
¢burypsl, paxTsl, TEOpEeMBI Kypca 10.04 https://m.edsoo.ru/1780basd
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHbBIE 1 13.04- bubnuorexa [JOK
(burypsl, (hakThl, TEOPEMBI Kypca 17.04 https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUcTeMaTH3alus 3HaHWi. 3anaun 1 20.04- bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX 24.04 https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHUCTeMaTH3allys 3HaHWK. 3a1auun 1 27.04- bu6mmoreka [IOK
IJIAHUMETPUU U METOJIbI UX 01.05 https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucTeMaTu3auus 3HaHui. OCHOBHbBIC 1 06.05- bu6mmoreka [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca 08.05 https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
11.05- bu6mmoreka [JOK
33 Hrorosas konTpostbHas pabota 1 15.05 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, o0o0IIEHNE U 1 18.05- bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH 22.05 https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTh
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEJCTBHS U3 HUX MPH PEIICHUH
' reOMETPUIECKUX 33124
23 OnepupoBaTh MOHATHUSMH: MAPAJUIEIBHOCTh W TEPICHIUKYISIPHOCTh
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupummpoBaTh B3aMMHOE pacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJ, TpaHd JBYIPAaHHOIO YIJIa,
7.5 pedpo MBYrpaHHOTO yrJa, JMHEHHBIN yroJl IBYrPaHHOTO YIJia, TpaayCcHas
Mepa ABYI'PaHHOIO yria
- OnepupoBaTh NMOHATHAMHU: MHOTOI'PAaHHMK, BBIMYKJIBI M HEBBITYKJIBIH
' MHOT'OI'paHHMK, 3JIEMEHThI MHOTOTPAHHUKA, ITPABUIbHBI MHOTOTPAaHHUK
24 Pacnio3HaBaTe OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (MHMpamMuja, HpU3Ma,
' MPSMOYTOJIBHBIN MapajuieenuIe;], Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
- K1accupuKauy  (BBIIYKJIbIE W HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
- g OnepupoBaThb HOHATHSAMMU: ceKyIas IUIOCKOCT, ceueHue
. MHOTOI'PaHHHUKOB
210 OOBSACHATH  NPUHLIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHMKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh ce4YeHHsT MHOTOTPAaHHUKOB METOJIOM CJIEJO0B, BBIMOJIHAThH
7.11 (BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp:
BH/I CBEPXY, COOKY, CHH3Y
7.12 Pemate 3a1aun Ha HaXO0X/IEHHE I€OMETPHUUECKUX BEIMUYUH MO 0Opa3iam




WM aJiropurMaMm, MNPpUMCHASA HU3BCCTHLIC AHAJTIUTHUYCCKUC MCTOJbI IIpU
peICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BbIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemrate 3a1aun Ha HAXOXJIECHUE TEOMETPUUYECKUX BEIMYMH MO 0Opa3iam
WIM aJrOpUTMaM, IMPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl TpHU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXAY MPSMONW U TUIOCKOCTHIO,

MCKAY MMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IUJIOIIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GOpMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIalsMHU MOBEPXHOCTEH, o0BbEMamMu 01I00HBIX

MHOTOI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HMHYOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl AJIs PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloiuX HECKOJbKO IIAaroB pElIeHUsl, €Clu YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM (opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTECPECOMETPHUICCKUX 3aJa4d

7.19

[IpuBOUTE MpUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U

JKHU3HH, paCIIO3HABATDH IIPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAIM3UPOBAThH peajbHbIe
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMPOIECCe IMOMCKa
pelieHus MaTeMaTH4eCKU chopMyITUpPOBaHHOMN npoOieMBl,
MOJEJIMPOBATh PEAJIbHbIE CUTYallUd Ha SI3bIKE T'€OMETPHUH, HCCIIEI0BAThH
MOCTPOEHHBIE MOJENIA C MCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUU U
TeopeM, arrmnapara ainreOpsl, peraTh NPakTUIECKHe 3aaul, CBS3aHHBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBLIC PE3YJdbTAaThl 0CBOCHUSA OCHOBHOM

NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: IHJIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yromue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, HHUIMHIP, KOHUYECKAas IMOBEPXHOCTD,
' oOpa3zylomme KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPALICHHSI
6.4 Knaccuguimpoats B3auMHOE pacioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh TNOHATHSMH: I[IAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOW CIIOH, OCHOBaHWE IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbraucnare o0bEMBI M IIIOMIATM  TIOBEPXHOCTEH TEN BpaleHWUs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAaHHUK, BIIMCaHHBI B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cheprl, chepa, BIMCAaHHAS] B MHOTOTPAHHUK WM TEJIO
BpallleHUs
6.8 Bbluucnare  COOTHOLIEHMS MEXAYy IUIOIAIsIMM TOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3yyaemble QUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEpPXY, COOKY, CHHM3Y; CTPOHUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U NPeoOpa3oBbIBATH HH(MOPMALMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, MpeJICTaBICHHYI0 Ha
YyepTekax U pUCcyHKax
[IpumensTh reomerpuueckue (akThl JUIsI PELIEHUs CTEPEOMETPUUECKUX
6.12 3aja4, MpearojararolliX HECKOJbKO IIaroB pPELIeHHs, €ClIU YCIOBHS
MIpUMEHEHMs 3aJIaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE JeWCTBUS CIIOKEHHUS] BEKTOPOB, BBIYMTAHUS BEKTOPOB MU




YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6'b$ICH$ITB, KakKMMH CBOMCTBAMH OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapajuIeIenUIeia IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKApTOBbl KOOPAWHATHl B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKJIy BEKTOpaMH, CKaJsIpHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB U NPOU3BEACHHUE BEKTOpA Ha YUCIO, YroJl
MEXAYy BEKTOPaMHU, CKaJISIpPHOE MPOU3BEACHUE, PACKIIaIbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI> IJIOCKOCTh YPAaBHCHUCM B I[GKapTOBOﬁ CUCTCME KOOpANHAT

6.19

Pemrate mpocredmne TreOMETpUYECKHE 3aJadyd  HAa IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemare 3amaum Ha [OKa3aTEIbLCTBO MAaTEMAaTHYECKMX OTHOIIEHUNA U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH 10 oOpasliaM WM aJrOPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJBl TMPU  PEHICHWH  CTaHIAPTHBIX

MaT€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline NporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHHKAIIMUOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPUICCKUX 3ada4

6.22

[IpuBoUTH MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEHW B MpPHUpOJE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

6.23

[IpuMeHsTh TOJy4YEHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH
peayibHbIE CUTyalldd U TPUMEHSATh H3ydCHHbIE TOHATHUA B IpoOIEcce
MOKMCKA pEeLIeHUsT MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pealibHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIeI0BATh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUUYECKUX MOHATUN U
TeopeM, armapara anreOpbl, pelarh NPakTUYeCcKUe 3aauu, CBsI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpeOMETpUHu. Touka, HpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHYECKOM  TOCTPOEHHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpelmuBaromuecs mnpsMble. llapamnenbHOCT NpsMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajuleibHbIe TPsIMbIE B MPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSMBIX, MapaLUICIbHOCTh MPSMOW M TUIOCKOCTH. YTJbI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJuleNbHbIE MIOCKOCTH, CBOMCTBA MapasulebHbIX
mockocTeit. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYpHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, moCTpOeHne CeUeHnn

7.3

[lepnieHIUKYIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpAMbIE B
MIPOCTPAHCTBE, MPsIMble MapaslieibHble U MEePIEeHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U MJIIOCKOCTH, TEOpeEMa O MPsIMOM MEepIeHANKYIIPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrol MEXIy MpsIMOM U IJIOCKOCTHIO,
JIBYTPaHHBIA YrOJ, JHMHEWHBIM yron AByrpaHHoro yria. Ilepmenmukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 0
IJIOCKOCTH, MPOEKIUs GUTypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  miiockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/I3MaI N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IOJIHAaA MOBCPXHOCTD ITPU3MBI. Hapannenennnen, HpHMOYTOJ'IBHHﬁ napaJijiCJICIIUICq
U €ro CBOMICTBA. HI/IpaMI/IIIaI N-yrojibHas nNupamMuza, rpaHd 1 OCHOBAHUEC ITMPAMUIBI,
OOKOBast M IOJIHAS NMOBCPXHOCTH IMUpPAMHUIBI, IIPpABUJIbHAA U yceqéHHaﬁ nupamMuaa.

ONEMEHTHI Npu3Mbl " HOHAPAMHIBL. HpaBI/IJ'ILHLIe MHOT'OIPpAaHHUKH: TIOHATUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
IIpaBUJIbHAS TPEYroJibHAsA NUpaMuAa U MpaBWIbHBIN TeTpalap, ky0. [Ipeacrasnenue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MIHPAMHJIAX, MapajliesenuIeax, mpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, numaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TIOJHON NOBEPXHOCTH NPSIMOW MPU3MBI, IUIOIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomaas 60koBOM
IIOBEPXHOCTH M IOBEPXHOCTH MPAaBUIBHOM NMPAMHUABI, TEOpemMa O IUIOMAIu

yceu€HHoi nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMUIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOMIEHHS] MEXKIY TUIOLIAIIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolIre HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 oCb, IJIO0Ia/lb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00Opa3yroiue KOHUYECKONW MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpa3yomias U OcCh,
onaab OOKOBOM M TOJHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasylolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTD

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IIIONIAAb MOBEpXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KacCaTCJibHasi IINIOCKOCTb K ccbepe, Ijiomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha TIIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TCJIO BPAIlICHUA

6.6

[Tonsitne 06 o06béMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus w3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




6.7 [TogoGuple Tema B mpoctpaHcTBE. COOTHOIICHUS  MEKIY  IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

Ceuenus uminuHapa (MapauieNbHO M TMEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca

6.8

(mapanyienbHOE OCHOBAHUIO U MPOXOSIEE YePE3 BEPILNHY), CEUECHUS 11apa

BexTtop Ha miockoctu u B mpoctpaHcTBe. CIIO)KEHHE M BbIUUTAHUE BEKTOPOB.
6.9 YMHO)KeHHEe BeKTopa Ha uucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

BektopaMm. [IpaBunmo mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €

IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUM C BEKTOpaMU

[IpssMmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBE. KoopawHaTel BeKTOpA.

6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTosn Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MNPAMBIMH U ITJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIIEHUHA FEOMETPUYECKHUX 3a/1a4

MPOBEPSEMBIE HA EI'D ITIO MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaAHMSI K NPEAMETHBIM Pe3yJibTAaTaM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOoOBaHUA o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, alrOpPUTMaMU peEIICHUs 3ajady;
ymeHue GOopMyIUpoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpEleICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, 10KA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMeHUE (POPMYIUPOBAThH
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEP)KAEHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIHOJB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIHH;
IPOBOAMTH  JIOKA3aTeNbHBIE PACCY)KIEHUS TMPU pPElIeHUH 3ajad,
1 OIICHUBATh  JIOTUYECKYI0 MPAaBWIBHOCTh  PACCYXACHHM, YyMEHHE
OTIEpUPOBATh MOHATUSAMHU: MHOKECTBO, MOJAMHOXXECTBO, ONEPALUU HaJl
MHOJKECTBAMHU; YMEHHE HCIIOJIb30BaThb TEOPETUKO-MHOKECTBEHHBIN
anmapar JUis OMUCaHUs peajbHBIX MPOIECCOB U SBICHUN U MPU PEUICHUH
3aJa4, B TOM 4YHCIE M3 JPYTUX YUeOHBIX MPEIMETOB; YMEHHE
OTIepUpPOBaTh MOHATHIMU: Tpad, CBSA3HBIN Trpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTH; yYMEHHE 3aJaBaTh U OMNHUCHIBATH rpadbl Pa3THYHBIMU

crioco0amu; UCIOJIB30BATh Tpadbl MPH peIICHUH 3a71a4

2 YmMmenue OIICpHUpPOBaTh MOHATUAMHU: HATYpaJIbHOC YHCIIO, LCJIOC 4YHCIIO,




CTENEHb C LIEJIBIM TOoKa3aTesieM, KOPpEeHb HaTypaJIbHOM CTENEeHH, CTENEHb
C palMOHANIBHBIM  TIOKa3aTejieM, CTeNeHb C  JEHCTBUTEIbHBIM
mokaszareneMm, JiorapudM UYUCIIA, CHHYC, KOCHHYC H  TaHIEHC
MPOU3BOJILHOTO YHCJIA, OCTAaTOK IO MOJYJ0, PAIMOHAIBHOE YHCIIO,
UPpALMOHATILHOE  YHUCJIO, MHOXECTBA  HaTypaJIbHBIX, LICJIBIX,
pallMOHANBHBIX, JIEHCTBUTEIBHBIX YHCENI; yMEHUE HCIOJb30BaTh
MPU3HAKU JIETMMOCTH, HAaWUMEHbIINNA OOIMUN NEeTUTEeNh U HauMEHbIIEe
ob1ee KpaTHOe, aNropuT™M EBKINA NMpU pelieHnun 3aa4; 3HaKOMCTBO C
pa3IUYHBIMU ~ TO3UIMOHHBIMM ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBITIOJTHATh BBIUMCIICHUE 3HAYCHUN U TPEoOpa3oBaHUsl BBIPAKEHUU CO
CTENEHsIMH U JorapupmMamu, npeodpazoBaHusl APOOHO-PALMOHAIBHBIX
BBIpQXKEHUI; YMEHHE OMEPUPOBATH TMOHATHUSMHU: TOCIIEIOBATEIHHOCTD,
apudmMeTnyecKas nporpeccus, reoMeTpruYecKast mporpeccus,
OCCKOHEYHO yOBIBaIOMIass T€OMETPHYECKas TMPOTPEecCUs; yMEHHE
3a/1aBaTh MOCJEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEPHPOBATH TOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONPsDKEHHBIC KOMILJIEKCHBIC YHCIIa, MOJIYJIb U aPTYMEHT KOMIUIEKCHOTO
yucina, ¢opma 3amuCH  KOMIUIGKCHBIX 4ucenl  (TeoMeTpuueckas,
TPUTOHOMETpPUYECKass W  aiareOpaudveckas); yMeTb  IPOHU3BOIAUTH
apudMeTHYECKUE JEHCTBUS C KOMIUICKCHBIMU YHCIIAMH; TPUBOIUTH
NpUMEPhl  HCIOJIb30BAaHMUS ~ KOMIUIEKCHBIX  YHCEJN;  ONEepHUpOBATh
NOHATUSIMU: MaTpumia 2x2 u  3X3, onpeaeiauTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPEACTIUTEIIA

VYmenune ONCpUpOBaTh IOHATHUAMU: PALlMOHAJIBHBIC, HWPpalHOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(I)MI/I‘IeCKI/IC, TPUT'OHOMCTPHUYCCKHEC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI, YMCHHC OICPpUPOBATH
INOHATHUAMUM. TOXICCTBO, TOXICCTBCHHOC Hp606p330BaHI/Ie, YpPaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHUJIBHOCTb
ypaBHeHI/Ifl, HCpaBCHCTB MW CUCTEM; YMCHHC PpCIIATbh YPABHCHUA,
HCPAaBCHCTBA W CHUCTEMbI C IIOMOHIBIO PA3JINYHBIX HpI/IéMOB; peuaTrb
YpaBHCHHA, HCPABCHCTBA W CHUCTEMbI C IIAPaMCTPOM; TPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIs1 PCHICHUA MATECMATHYCCKHUX

3ala4 U 3aa4 U3 pa3jIMIHbIX obOnacreit HAyKU U peaﬂLHOﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATHAMM: (QYHKIUS, YETHOCTh (PYHKIIMH,
NEPUOAUYHOCTh (PYHKIMH, OrPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb

¢GyHKIUH, SKCTpeMyM (YHKLIUHU, HauOoJblllee U HaUMEHbIlIee 3HAUECHUS




(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAs (PYHKIIMS, aCHMOTOTHI rpaduka
(GyHKIMY, TIepBasi U BTOpasi MPOW3BOIHAS (DYHKIIUU, TCOMETPUUCCKUN U
(u3nUecKuii CMBICT TIPOW3BOTHOW, TEPBOOOpA3HAs, OMPEACIEHHBINI
WHTETPAI, YMCHHE HAXOJUTh ACHUMMTOTHI rpaduka (QyHKIHH, YMCHHE
BBIYHCIISATh TPOU3BOJHBIC CYMMBI, TIPOU3BEIEHUS, YAaCTHOTO U
KOMITO3UIK (YHKIIMIA, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(YHKIMH; YMEHHE HAXOIUTh MPOU3BOJHBIC SJICMCHTAPHBIX ()YHKIIHIA,
YMEHHUE HCIMOJIb30BaTh MPOU3BOJHYIO [UISI HCCIEIOBaHUS (DYHKIIMM,
HaxXOJUTh HAWOOJBIINE W HAUMEHBIIME 3HAYCHUS (DYHKIUH; CTPOUTH
rpaduku MHOTOYJICHOB C WCIOJIb30BAaHUEM arrmapara MaTeMaTHYECKOTO
aHaJIN3a; MPUMEHATh TIPOU3BOJHYIO IS HAXOXKJICHUS HAWIY4IIETro
pelIeHHusT B TPHUKIATHBIX, B TOM YHCJIE COIUAILHO-3KOHOMHUYECKHX H
(dbu3uYecKux 3aavax; HAXOAUTh TUIOMAIN M O0BEMBI QUTY C TTOMOIIBIO
WHTETpaia; MPUBOIUTh NMPUMEPhl MAaTEeMATHYECKOTO MOJICIHPOBAHUS C

noMol1Ibio JuddepeHnnaIbHbIX YpaBHEHUN

YMmenue onepupoBaTh NOHATUAMHU: Tpaduk QyHKUMH, oOpaTHas
dbyHKIMS, KOMMO3UIUs (DYHKIMA, TUHEHHas (QyHKIUSA, KBaapaTHIHAs
byHKIHS, parnoHagbHas byHKIHUA, CTENeHHas byHKIAS,
TpUrOHOMETpUUecKne  (PyHKIUH, O0OpaTHbIE TPUTOHOMETPHUUYECKHE
dbyHKIIMM, TIOKa3aTenbHass MW Jorapudmudeckas GYHKIUUA, YMEHUE
CTpOouTh TpadUKU HU3YYCHHBIX (DYHKIMA, BBIIOJIHATH MPeoOpa3oBaHUS
rpadukoB GyHKIHHI, HCTIONB30BATh TPpadUKU ISl U3yUEHUs MIPOLIECCOB U
3aBUCHUMOCTEH, NP PEIICHUH 3a7ad U3 JIPYruX y4eOHbIX IMPEIMETOB U
3a/la4 U3 peajbHOI KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; HCIOJB30BaTh CBOMcTBa © rpaduku QyHKUUN a5
pellieHusl ypaBHEHUH, HEPABEHCTB U 3a/1a4 ¢ MapaMeTpamMu; H300paxarb
HAa KOOPJIWMHATHOM IIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMmenue peuiaTb TEKCTOBBIC 3adda4U Pa3HbIX THIIOB (B TOM 4YHUCJIE Ha
IMPOLCHTHI, NO0JU U YaCTHU, Ha JABUKCHUC, pa60Ty, CTOUMOCTBb TOBApOB U
yCIyr, HaJIOTH, 3a1a4u U3 obOmactu YIIpaBJICHUA JIMYHBIMU U CEMEUHBIMU
(I)I/IHchaMI/I); COCTaBJIAATh BBIPAKCHUS, YPABHCHHA, HCPABCHCTBA U HUX
CUCTCMbBI TIO0 YCJIIOBHKO 3aJavd, HUCCIICAOBATH ITOJIYYCHHOC PCHICHUC U
OIICHMUBATh HpaBI[OHOI[06HOCTB pe3yJIbTaTOB;, YMCHHUC MOJCINPOBATH
PCAJBbHBIC CUTyallUH Ha A3BIKC MATCMATUKH, COCTABJIATH BBIPAKCHUA,

YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbBI TII0 YCJIOBHIO 3a4a4H,




ucciaeaoBatb MOCTPOCHHBIC MOJACIM C HMCIIOJB30BAHHUCM  allrapara

anreOpbl, HHTEPIIPETUPOBATH MOJYYCHHBIH Pe3yIbTaT

YMeHue onepupoBath MOHATUAMU: cpenHee apudmMeTnueckoe, MeIuana,
HauOosblllee W  HauMEHbllee 3HA4YeHMs, pa3Max, Jucrepcus,
CTaH/IApPTHOE OTKJIOHEHHME YHCIOBOIO HAOOpa; yMEHUE W3BJIEKaTh,
UHTEPIPETHPOBATh HH(POPMAIHIO, TPEICTABICHHYI0 B TaOmuIax, Ha
IrarpaMmmax, rpaukax, OTpaXKarollyr0 CBOMCTBA PeaIbHBIX MPOIECCOB
SIBIICHUI; TIPEACTaBIATh HH(POPMALIMIO C TOMOLIBIO TaOIUI U IUArpPaMM;
HCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM 4YHCIE C NPUMEHEHHEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX CpPEeACTB; TIpaduyecKu
HCCIIEI0OBaTh COBMECTHbIE HAONIOAEHHS C TOMOUIBIO JHarpamm

paccenBaHMs U JINHEWHON perpeccun

YMeHne onepupoBaTh MNMOHATUSAMH: CIydalHBId ONBIT WM CIIy4alHOE
coObITHE, BEPOSTHOCTb CIIy4alfHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIOJIb30BaHHWEM TIpaUUEeCKUX METOJ0B; MPUMEHSTH
(GhopMyIbl CIIOKEHHSI M YMHOXKEHUS BEpOSITHOCTEH, (OopMyny MOJTHOU
BeposATHOCTH, hopmyny bepHyiimn, koMOnHaTOpHBIE (GaKThl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTU pEaTbHBIX COOBITUI; yMEHHE OIEepUpOBaTh
MOHATUSAMM: CIy4ailHass BeNWYHMHA, pAacIpeieieHHe BEpPOSTHOCTEMH,
MaTeMaTH4eCcKoe OKHMJAHUE, NUCIEpCHUs M CTaHAAPTHOE OTKIOHEHHE
ClIydailHOM BeNWYHMHBI, (YHKIUM pacrnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TI0OKAa3aTeIbHOTO W HOPMAJBHOIO  pacIpeeleHHI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeAeseHu ams
pelleHus 3a/1ady; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHHE MPUBOAUTH MPUMEPHI
IPOSBIICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OTIEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HpioTOoHa; ymeHue
OPUMEHATh KOMOMHATOPHBIE (PAKTHI MU PACCYKICHUS [T PELICHHS 3a/]1a4;
OILICHUBATh BEPOSITHOCTH pEabHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: TOYKA, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yIJa, IUIOCKUH yrodi,
JBYIpAaHHBI Yroj, TPEXTPAHHBIA YroJ, CKPEIIMBAIOLIMECS MpSIMBbIE,
NapajuIeIbBHOCTh U NMEPHEHANUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroJ

MCXKAY IMPAMBIMH, YroJl MCKIY HpﬂMOfI U TIOCKOCTBIO, YIrOJl MCKIAY




IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY
MIPSIMBIMU, PACCTOSTHUE MEKY INIOCKOCTAMH; YMEHUE UCIIOJIb30BATh IIPH
pelIeHn: 3a/a4 U3ydeHHbIe (PAKThl U TEOpEeMbl IJIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTH
MaTE€MaTHYECKHE MOJIEIM C IOMOINBK) T€OMETPUYECKUX IIOHATHH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW MPAKTUYCCKUEC 3aJa9n

10

YMeHne onepupoBaTh HMOHATHSAMH: IUIOMAAs (GUTYPBI, 00BEM (UTYPHI,
MHOT'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OIrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
KyO, Tapajulelienurne]a, Npu3Ma, nupamuaa, (Gurypa W TOBEPXHOCTH
BpallleHus, WIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIouaab
MOBEPXHOCTHU MHUPaMMJIbl, MPU3MBI, KOHyca, IWIMHIpa, 00BEM KyOa,
NPSAAMOYTOJILHOTO MapajuiesieNuIie]a, NTUpaMUAbl, OPU3MBI, UAJIUHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHUS KOHYyCa W IWIIMHIPA,
napajyielbHbIe OCH  WJIM OCHOBAaHWIO, CEUCHHE Imapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IWIUHIPA, KOHYCa; yMEHHE CTPOWTH CEeueHHE
MHOTOTpaHHHUKa, N300pakaTb MHOTOTPaHHUKH, GUTYpPhl U TOBEPXHOCTU
BpAIllEHUS, UX CEUYEHHS, B TOM YHUCIIE C IIOMOIIBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSTh CBOWCTBA TE€OMETPHUYECKHX (UTYP, CAMOCTOSTEIHHO
(bopMyITHpOBATh ONpPENEICHUs] H3y9aeMbIX (PUTYp, BBIABUTATh THIIOTE3bI
0 CBOMCTBaxX W MpPHU3HAKAX T'€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH HIIU
ONpoBepraTh MX; YMEHHUE NPOBOAWUTH Kiaccudukanuoo Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IOTOJHHTEIBHBIC

IMOCTPOCHUA

11

YMeHHne omepupoBaTh TOHSATHUSIMH: JBW)KCHHE B  IPOCTPAHCTBE,
napaJuIeIbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue NOA00UsA, MONOOHBIE QUIYpPBI; YMEHHUE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (DUTYpHI, B TOM YHCJIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYECKUE OTHOIICHHS
OpU pEIIeHWH 3a]a4; HAXOIUTh TeOMETPHUYECKHE BENUYHMHBI (IIMHA,
yroi, Tmiomanas, oO0BEM) TpHU peuleHHH 3aJad M3 JPYTUX Y4eOHBIX
IPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHHE BBIYUCISATH T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, Yroj, IUIOIIa/b, OOBEM, IMIIOMIAAh TOBEPXHOCTH),
UCTIONIB3Ysl M3YYeHHbIE (OPMYNIBI U METOJbI, B TOM 4YHCIE: IUIOMAdb
MOBEPXHOCTU MUPAMU/IBI, TIPU3MBI, KOHYCa, HWIMHIPA, TUIOIMAIL Cepsl;
00BEM Ky0a, TPSIMOYTOJBHOTO MapajulesienuIeia, MUPaMHIbl, TPU3MBI,

OUWIMHApa, KOHYCa, Iapa, YMCHHUC HAXOAWUTb OTHOIICHUC 00BEMOB




MOJIOOHBIX (HUTYD

YMeHue onepupoBaTh NOHATUSAMU: NIPAMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOp, KOOPAMHATHl TOYKH, KOOPAMHATBl BEKTOpa, CymMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpAa HAa YHUCIO, PA3JIOKEHHE BEKTopa 1Mo Oaswucy,
12 CKaJSIPHOE TIPOM3BEJIEHUE, BEKTOPHOE IPOU3BEAEHUE, YroJl MEXAY
BEKTOpaMM; YMEHHUE UCIO0JIb30BaTh BEKTOPHBIA U KOOPJAMHATHBIN METOJ
JUIL  pelieHHsl TEeOMETPUYECKMX 3adad M 3afad JpPYyruxX Y4eOHBIX

MIpEAMETOB

YMenue BbIOMpaTh MNOAXOIAIIMM METOJ Uil pelIeHHs 3ajauu;
IIOHMMAaHHE 3HAYMMOCTM MAaTEMaTUKH B W3YYEHUU MPHUPOJHBIX U
13 OOLIECTBEHHBIX MPOIECCOB U  SIBICHUH; YyMEHHE pacrno3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IIPHUBOJUTH
MIpUMEPBl  MAaT€MATHYECKHX OTKPBITHA POCCHWCKOM W  MHPOBOU

MaTeMaTHYECKON HAYKH

IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon

1 Yucna v BEIYUCICHUS

1.1 Harypanbuble u nesnpie yncna. [Ipu3Haku 1eIMMOCTH ETBIX YHuCes

12 Pammonanbupie  uncia. OOBIKHOBEHHBIE U JECATHYHBIE JpPOOHM, MPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOANYECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypajdbHOH cTeneHH. [IelcTBHUS ¢ apu(pMETUIECCKUMHU
. KOPHSIMH HaTypaJbHOH CTEIeHH

14 Crenens ¢ 1enbsIM nokaszareneM. CTeneHb ¢ palMoHaNbHBIM NoKa3aTeneM. CBoiicTBa
. CTETEeH!

L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTuunble U HaTypajlbHbIE JOTapU(pMBbI

JlelicTBuTenpHble 4Mcaa. ApupMETHUECKHEe OmNepamud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubmkE€HHbIE BHIYMCIICHUS, TPABUIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA

pe3yibTara BBIUMCIICHUM




1.8

[IpeoOpazoBanme BEIpaKEHUI

1.9 KommnekcHele uncna
2 VYpaBHEHMS U HEPaBEHCTBA

2.1 Lenbie u ApoOHO-paIMOHAIBHBIE YpaBHEHUS

2.2 WppatmonaibHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHUSI

24 [TokazarenbHble U JIOrapuPMUUECKHE YPaBHEHUS

2.5 enpie 1 1poOHO-paIIOHATEHBIE HEPABEHCTBA

2.6 WppatnmonanbHble HepaBeHCTBA

2.7 [lokazarenbHble U orapupMuUIecKie HEpaBEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucremMbl ¥ COBOKYIMHOCTH ypaBHEHUI 1 HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuna cucTeMbl JIMHEWHBIX YpaBHEHUN. ONpenennTens MaTpULb
3 OyHKIUU U TpapuKu

21 OyHKIUA, cnocoObl 3amanus QyHknuu. ['paduk dyakumu. B3zanmaOo oOpaTHBIC
' dbyakuun. YetHbie 1 HeuéTHBIC PyHKIMH. [lepruonnueckue GyHKmm

OO6mactp ompeneneHUss M MHOXKECTBO 3HaueHWd Qyakuuu. Hymum  dyskmmm.

39 [IpomMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIHH.

' MakcuMymbl ¥ MUHUMYMBI (QyHKUMU. HauOosbliee W HauMeHblee 3HAYCHHE
(YHKIIMH HA IPOMEKYTKE

33 Crenennas ¢yHKIMS C HAaTypajdbHBIM M LEJbIM MokazareieMm. EE cBoiictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn

3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu

" Touku paspeiBa. AcumnroTel rpadukoB ¢yHkumii. CBolicTBa  (YHKIIHIA,
' HENpPEephIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEIbHOCTEN

3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccu. @opmyiia Cl0KHBIX MPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanusa

4.1 [IpousBoanas ¢pyHkuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUH

45 [IpumeHeHre mNPOU3BOAHON K HMCCIEIOBAHUIO (DYHKIMH Ha MOHOTOHHOCTH U

OKCTPEMYMEI. HaxoxnaeHue HaMOOJIBIIIEr0 ¥ HAUMEHBIIIETO 3HAYCHHUS (I)YHKI_[I/II/I Ha




OTpEe3Ke

4.3 [TepBooOpa3nas. MaTerpan
) MHo»xecTBa U JIOTUKa
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpaLEHUS
7.5 KoopauHaTs! 1 BEKTOpBI




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



