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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHsS Jis
oOyuaromuxcs 10-11 kmaccoB paszpabotaHa Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBAET OBJIAICHUE KIIFOUEBBIMH KOMITCTCHIIHSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JPYTUX yU4eOHBbIX AUCIUILUIMH. Pa3BuTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaJIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHUs
MaTEMaTUYCCKOM HAyKOW SIBIICHMA W TIPOLECCOB PEAJbHOIO0 MHpa, MECTe
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KadeCTB MBIIUICHHUS, HCOOXOMUMBIX JJI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUHHBIX OCHOB T€OMETPHH U MOCTPOCHUH LIETIOYKU JTOTUIECKUX YTBEPKIACHUI
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JeHcTBUTENBRHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMU

oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
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ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOrO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrnedeHHe  BO3MOXKHOCTHM  NpUOOpeTeHus U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTrpud Ha ©0a30BOM YpOBHE NpeIHa3HA4YeHa sl
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHE YMEHUs, CBS3aHHBIE
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHMSI TpOTrpaMMbl OOECIEUMBACTCS PEIICHHEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

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

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

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

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

e OBJAJCHWE QITOPUTMAMH  PEIICHWS  OCHOBHBIX  THWUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommuxcs, TO3HABATEIHPHOW  aKTUBHOCTH,  HCCIICIOBATEIIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsiX W MPU U3YYECHUU APYTUX YYEOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIC PE3YyJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
npoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza TPOBOAMUTCS C OMOPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTHA B IPOCTPAHCTBEY, «Tena BpalmeHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOUAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

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 roaa ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaroumuecss InpsMble. [lapamienpHOCT OpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapaJUICNIbHbIE U NEPHNEHIUKYISPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PDAHHMKA, BBIIIYKIIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: N-yronpHas nupamMuaa, rpaHd 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
IIPAaBWJIbHAS IMPAaMHUJA; NPABUIIbHAsL TPEYroJibHas INHUpPaMHUAA W IPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETpPUM B  MOHUpPaMHJAX, Napajliesenunenax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCT, obOpa3yroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
OBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKO moBepxHOCcTH. KoHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, HIH TEIO
BpAaICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IIIOMAIIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (HapaJiebHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha mnockocTy U B mpocTpaHcTBe. CII0KEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuio mapauienenunena. Pemenue 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ BeKkropamu. IIpsamoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopaunatel BekTtopa. lIpocreiimme 3amaun B
KOOpAMHATax. YToJd Mexay Bekropamu. CKalIpHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUHN T€OMETPUUYECKUX 3a1aY.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIC PE3YyJbTATHl OCBOCHHS TPOrpaMMbl y4E€OHOTO TMpeaMeTa
«MaremaTrka» XapaKTepHU3yITCS:

I'paxxnanckoe BocMTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YJAIOIIETOCs] KaK aKTHBHOTO
M OTBETCTBEHHOTO WJIE€HAa PpOCCHICKOro 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHHI,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMHA U Ha3HAYEHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM HIKOJIBI,
K HCIIOJNIb30BAHUIO ATUX JIOCTHKCHHH B JAPYTUX HAyKax, TEXHOJOTHSX, chepax

SKOHOMUKH.
JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4EHOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJIa B TOCTPOCHUE YCTOMYMBOTO OYTIyIIIEro.

IcTeTHYECKOE BOCITUTAHUE:

ACTETHUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCTIIPUUMYHUBOCTBIO K MATEMaTUUECKHUM acCIleKTaM Pa3JuyHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:



c(hOpMUPOBAHHOCTHIO YMEHHS TNPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITHUH U

OTIbIXa, perynspHas busnueckas aKTUBHOCTB); (u3nUecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHIX CHOPTHUBHO-03/I0POBUTEIbHOM
JESTEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYNly, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKOW MU €€ MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymweid mnpodeccu U peaqu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTH4eCcKOMY OOpa3oBaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHYECKON HAITPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COIIMATIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATIBHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHMYECKHX Mpolsiem;
OpHUEHTALIMEN Ha INPUMEHEHHE MATEMAaTHUYECKUX 3HAHMWM Ul pelleHus 3a7ad B
o0nacTu OKpy’Karolled cpenbl, IUIAHUPOBAHMS MOCTYINKOB U OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBUH JUIsl OKPY’KAIOLIEN CPEebI.

IleHHOCTH HAYYHOI'O NNO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd U  OOILECTBEHHOW MPAKTUKHU, TOHUMaHHEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl YelOBEYECKOM MesITeNbHOCTH, J3TarloB €€
pa3BUTUA M 3HAYUMOCTH JUId PAa3BUTHA UWBWIN3ALUH;, OBJIAJCHUEM SA3BIKOM
MAaT€eMAaTUKA W MAaTEMAaTU4YECKOM KyJbTYPOHW KakK CPEIACTBOM II03HAHUA MUDa;
TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIBHOCTD
VWHJVBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIC PE3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU OeUCMBUAMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxcs (oceoenue



Memo0o8  NO3HAHUA — OKpyJcawwe20  Mupa;  npumeHenue  J102UYecKux,
UCCce008amenbCKux onepayuti, ymeHui pabomams ¢ uHgopmayueti).
Ba3oBble Joruveckue aeicTBus:

BBISIBIIATh U XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMAaTHUECKUX
OOBEKTOB, TOHATHHA, OTHOIICHHA MEXIYy MOHATHIMH, (OPMYyIUPOBATH
OTpe/ieNeHUs]  TMOHATHUW; YCTAaHABIMBATh CYIIECTBEHHBIM  MpU3HAK
KJaccu(UKalui, OCHOBaHUS i1 OOOOIIEHHS W CpaBHEHHS, KpPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HOPMYIHpOBaTH H  MPEoOpa3OBBIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIE M OTPHUIATENbHBIC, CIWHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunss B (akTax, MAaHHBIX, HAOMIOJEHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KPUTEPUH  JJISL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEIYyKTHBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
POBOJIUTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
yYTBEpKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIUIO,
OPUBOJUTh TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BLIOMpATh CIIOCOO pelmieHus y4eOHOW 3ajadu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIIeHHs, BBHIOMpaTh HauOoJiee MOAXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabCcKue JeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEILCKUNH MHCTPYMEHT MO3HAHUS;
dbopMyIUpoBaTh BOMPOCHl, (UKCUPYIOIIHE NPOTHBOpEUYHE, MNpoOIemMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TIO0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro
0o0BeKTa, SIBICHHS, TIPOIECCA, BBHIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBICHUSMH, POIIECCAMU;

CaMOCTOATENTHHO (POpMYIHPOBATH 00OOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, WCCIIEAOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



2)

BBISBJIATh Ae(UUUTHI MH(GOPMALMKU, AAaHHBIX, HEOOXOJIUMBIX JJi1 OTBETa
Ha BOIIPOC U JJI pEeUICHUs 3a]1auu;
BbIOMpaTh  MHPOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHHUS,
CTPYKTYpPHUpPOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh IpadUyECKU;
OLICHUBATh HaJEKHOCTh uH(popMauu o CaMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamugHwle  Oelicmeus, — 0becneyusarom

cGhoOpMUPOBAHHOCMb COYUANLHBIX HABLIKOE 00)YAIOUJUXCHL.
Oo0menne:

BOCIIPUHUMATh M (OPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHU C
YCIOBUSAMHM U LIETSIMUA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly pelieHus 3aJ1a4i, KOMMEHTHUPOBATh MMOTYUYEHHBINA PE3YNbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJIeMbl, perraeMoi 3aJaun, BEICKA3bIBATh UJIEU, HAIIEJICHHbIE Ha TIOUCK
pEIIeHHs; COTMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JHMAJiora, OOHApYXKMBATh Pa3ju4yve M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
NpEICTaBIsATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  IKCIEPUMEHTa,
UCCJIEIOBaHUSA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opMmar
BBICTYIIJICHUS C YU4ETOM 3aJ]1a4 MPE3CHTAIMH U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAHAHOW U
UHANBUAYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]a4; TPUHUMATD 11€JTb
COBMECTHOW JESITENBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacTipeAeNaTh BUABI pabOT, JOTOBapUBATHCS, OOCYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTIOJICH;
y4acTBOBATh B TPYMNMOBHIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH YJICHAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuusepcanvnvie  pecynamuensie Oelicmaus, obecneuusaom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .
CaMoopraHmaunﬂ:
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e COCTaBJIATH IUIaH, aJTOPUTM PELICHUS 3a/1ayu, BBIOUpATh CIOCO0 peleHus
C YYETOM MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOM pe(dIEeKCHMH KaK OCO3HAHMS
COBEpILIAEMBIX JEHCTBUN M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cIoco0aMu CaMOIIPOBEPKH, CaMOKOHTPOJIS —Ipolecca U
pe3yJibTaTa pelIeHUsl MaTEMaTU4YEeCKON 3a1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPU pELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEIATCIBHOCTbH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE peE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHUS WJIM HENOCTMIKCHUS Pe3yJIbTaTOB JESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpyuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS W3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/ad.

OnepupoBaTh MOHATUAMHU: TAPAIETHHOCTDh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEM.

KnaccudummpoBate B3aMHOE pPACMIOJIOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBRE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA YTOJd, TpaHW ABYTPaHHOTO YIJia,
pedpo IBYrpaHHOTO yria; JUHEHHBIM YroJ JBYTPAHHOTO YIJIa; TpajycHas Mmepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKIBIM U HEBBITYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBl MHOTOTPAHHUKOB (MUpamMuia; TMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHWS  JUJIS
Kkinaccuukanuu (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; TPaBUILHBIC
MHOTOTPAaHHUKH; TIPSIMBIC W HAKIIOHHBIC MPU3MBI, TTApAJUICICTIUIICIB ).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUCHNUE MHOTOTPAHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOSHUST CEYCHHUH, UCTIONB3YS METOJI CIIEOB.
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Ctpoutrb ceyeHUss MHOTOIPAaHHUKOB METOAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXO0XAEHHE T€OMETPUUYECKUX BETUYMH MO 00pa3laM WiIH
aNropuT™MaM, TMPUMEHSAS] W3BECTHbIE AHATUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBHIYMCIICHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JIO MNPAMOHA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaAXO0XJAEHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aNropuT™MaM, TPUMEHSS] M3BECTHbIC AHAUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJady Ha BbIUMCIEHUE YIJIOB  MEXIY
CKpPEHIMBAIOUMMUCA MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI U TIJIOMIAAM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
nUpaMuaa) ¢ TOPUMEHEHHEM (QOpPMYJ; BBIYUCISATH COOTHOILICHUS MEXKIY
TUIOIIA/ISIMU TIOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMH: CHUMMETPUSI B MPOCTPAHCTBE; ILIEHTP, OCb H
IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
pPUCYHKaX.

[IpumensaTy reomeTpuueckue (aKThl JIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

[IpuMensAT, mpOCTEWIIME MPOTPAaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHUX 3a1ay.

[IpuBoaUTH HpUMEpPHl MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOAE H
’KU3HHU, PAaCIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA IIPAKTUKE: AHAIU3UPOBATH pEajbHBIC
CUTyallUH W TPHUMEHITh W3YyYEHHBIE IOHATHA B IPOLIECCE IIOMCKA PELICHHUS
MaTeMaTHUYeCKu CQHOPMYJIHUPOBAHHON MPOOJIEMbl, MOJAEIUPOBATH peabHbIE
CUTyallUH Ha SA3BIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpEM, ammapaTa ajareopbl; penarh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJEHUEM F€OMETPUUECKUX BEJIMYHNH.

11 KIIACC
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OmneprpoBaTh MOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoOIIHe
WINHIPUYECKON  MOBEPXHOCTH;  IWJIWHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUYeCKO MOBEPXHOCTH, KOHYC; C(hepruiecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudunmpoBath B3aiMHOE PacnoyiokeHue chephl U MIIOCKOCTH.

OmneprpoBaTh MOHITHIMHU: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIO, OCHOBAaHHE LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CJOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00bEMBI M TUIONIAAM  TIOBEPXHOCTEW  TeN  BpallleHUs,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIW TEJO
BpAIICHUS.

BbIMHCHATE COOTHOIICHHUS MEXKIY IUIOMIQISIMU TTOBEPXHOCTEH M 00BbEMaMu
IIOJO0OHBIX TEI.

N300paxath m3yuaembie (DUTYpBI OT PpYKH W C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMCHTOB.

BrInosiHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE  IEHCTBUSA  CJIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpPa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaroT.

[TpumeHsATH TpaBUIIO MapaIeIenueaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMWHATBI BEKTOpa, Yrojdl MEXIy
BEKTOPAaMHU, CKAJIIPHOE MIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoautb cyMMy BEKTOpOB U NMPOU3BEACHUE BEKTOpPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJISIpPHOE TMPOWM3BEJEHUE, pPACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPaBHEHUEM B IEKapTOBOW CUCTEME KOOPIUHAT.

[IpumenaTy reomerpuueckue (aKTbl I PEUICHHS CTEePEOMETPUUECKHUX
3a]a4, MPEeNoIaraloux HECKOJIbKO IaroB PeIIeHHs, €ClIU YCIOBUS TPUMEHEHHUS
3a7laHbl B SIBHOU (hopme.
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Pemate mnpocreiime reoMeTpUYECKUE 3alayd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaym Ha [0Ka3aTenbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXO0XKJECHUE F€OMETPUUYECKUX BEITMYMH MO 00pa3laM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/IbI IIPY PELICHUHU CTaHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpuMmeHaT,  mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3aay.

IIprBoauTH HpHUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PaCIIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBbIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallUd W IIPUMEHATh HU3YYCHHBIE IIOHATHUSA B IHPOLIECCE IOUCKA PEILICHUs
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIEC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHSTHS CTEPEOMETPUH:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 H300pakeHUs Ha PUCYHKAX: 1 bubmorexa HOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIepeceKarommecs npsamas 1 bubmorera [IOK
> 1P . P https://m.edso0.ru/2d8a9c99
H IJIOCKOCTh
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIepeceKaromuecs npsmas 1 bubmorexa LHOK
> TP P https://m.edsoo.ru/db685e73
H IJIOCKOCTE
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P > MI% passep ’ https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

https://m.edsoo.ru/3d8ffd32

TTonsaTue 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubnmorexa LHOK
) https://m.edso0.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPaUICIbHOCTh TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VYTrubl ¢ cOHanpaBlIeHHBIMU bu6mmoreka [JOK
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CTOPOHaMHU https://m.eds00.ru/9f4071b9
15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubamorexa [JOK
P - TETPadIp, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
OCTpoFitHe Cereihr https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceueriit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHoOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKO(:‘[”[FI/I'}II'IC pneH UK JP;H HBIC bubmmorexa [IOK
- HICPHEIAMIIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK

19



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;;f;i?ﬁg 3c477d3
paccTOsIHAE OT MPSAMOU JI0 TUIOCKOCTH RS-, '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;(sigru I66fefadd
PacCTOSHKE OT MPSAMOM [0 IIIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/I;T:cIiigru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAuKysAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et?i?;l;fcli(sigg}zbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK

JIBYTPAaHHOTO yria

https://m.edsoo.ru/c7c777ed
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[lepneH IUKyYIAPHOCTD INIOCKOCTEN:

38 MPU3HAK MEPICHIUKYISIPHOCTH IBYX bubmorexa LIOK
. https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK MEPICHIUKYISIPHOCTH IBYX bubnuorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brbmmorexa [OK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
41 Teopema o0 TpEX nepneHANKYIIpax bubamorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApAX Bubnmorexa [JOK
https://m.edso0.ru/9f246736
KonTtponsHas padoTa o remam
44 "TlepneHIUKYIIPHOCTD IPSAMBIX U bubnuoreka [IOK
miockocter" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[loHsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA,
45 BBIMYKJIBIE U HEBBIMYKJIbIC Bu6mmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA
[Ipu3ma: N-yroyipHas npu3Ma; rpaHu v
46 OCHOBAHUS IIPU3MBL; IIpsIMast U bubnuoreka [IOK

HaKJIOHHaA MPU3MBbI; OokoBas u
TMOJIHaA NOBEPXHOCTH MMPU3MEIL

https://m.edsoo.ru/b4ad63ad
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[Tapamienenunen, IpsMOYTOJIbHBIN

bubmuoreka [JOK

47 .
NapajuleIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yronbpHas MAPaAMHUIA,
I'PaHU ¥ OCHOBaHUE IMAPAMUJIBI;
48 OOKOBAsI U IOJIHAS [IOBEPXHOCTh bubmorexa LHOK
P N https://m.edsoo.ru/fblcd0a5
MAPaMUJIbI; IPABUIIbHAS M yCeUEHHAS
paMuIa
[TpaBuTbHBIE MHOTOTPAHHUKH
MOHATHE MPABUIHHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHASA ITpHU3Ma bubnuoreka [IOK
Y MIpaBUJIbHAS THPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MUpaMua u
MIpaBUWJIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOI'DAaHHHUKAX: OKTad]I bubmmorexa [OK

P ’ P> https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ip U UKOCAdIP.
CummMeTpus B MPOCTPAHCTRE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CHUMMETPHUHU B MUPaMUIaX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOIPDAaHHUKOB: pEOpa, IruaroHan bubmorexa [IOK

P - Peopa, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomans OOKOBOM MOBEPXHOCTH U
N N bubmuoreka [JOK
53 MOJHOW MOBEPXHOCTHU MPSAMOI

MPpU3MBI, IJIOIIA/lb OCHOBaHHﬁ,

https://m.edso0.ru/37d84157
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TeopemMa 0 OOKOBO MOBEPXHOCTH
HPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

bubmmoreka [{OK

>4 HHpaMHUHH’ feopema o HHOH?_aHH . https://m.eds00.ru/5603e30b
OOKOBOI IOBEPXHOCTH YCEUEHHOM
nupaMuabl
55 KonTponsHas pabora no teme bubnnorexa [JOK
"MHororpaHHuKT" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
II
56 OHATHE 00 00BEMe https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mupamu el https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OObEM mupamu el https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEm npH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 0
OOBEM HpH3MEI https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 0
OOBEM HpH3MEI https://m.edso0.ru/482d3f51
64 KonTponeHas paboTa o teme bubnuoreka [IOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpEHue, 06001eHNe bu6mmoreka [JOK
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cucTeMaTu3anys 3HaHuH.
[TocTpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bu6moreka [IOK
67 Htorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEenHue, 0600IIEHNE
CHCTEMAaTH3alIMs 3HAHUI.
Brrunciienue yrioB: Mex
68 CerH_[I/IBaIOHl}I:IrMI/ICSI npﬂ;{zMn, 1 bubmorexa OK
. https://m.edsoo.ru/56765e8b
MEXy MPSIMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJTOCKOCTH; KacaTelnbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHaapudeckas TOBEPXHOCTb,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
7 Konnueckas moBepXHOCTb, 1 bu6mmoreka [JOK
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb bubnuorexa LIOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: brbmmorexa [OK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

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

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

N bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 OObEm wiapa u oA, chepe! https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. bubnuoreka [IOK
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https://m.edsoo.ru/c94ba09b
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

COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

https://m.edso0.ru/810cfleb

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubnmorexa [JOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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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
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34
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[TPOTPAMME
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