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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommxcss 10-11 xmaccoB paspaboraHa Ha ocHOoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEJILHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYarommxcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMupoBaHUs (DPYHKIHMOHATBHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEAIbHOIO M HICANIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSI, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBisieTCs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpU HU3YYEHUU OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISETCS



OJHUM U3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE O0OydeHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M JIEHCTBUM, cleUu(UUHBIX
rE€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarolumxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cennUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOOKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHANBHOMN NesSTENbHOCTH.

JlocTmkeHre Lelnu OCBOCHHUS MPOrpaMMbl 0OECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opMHpOBaHHE TMPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X J€HHs B XOJAE PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
NPAKTHUECKUM COJIEPKaHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUIEHMS;



o (opmupoBanue GYHKIIMOHATEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYECHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OMNpeAeNEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAaHNE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIbHO, C
cOOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUN OOYy4arolUUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMmetpum oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluMBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IMPOCTPAHCTBE: IAPAJUICNIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MApaJUIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, TapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuICbHBIE W TEPHCHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOpemMa O NPSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI Ha MIIOCKOCTh. [leprneHaAnKyasIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
NpU3Ma; paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAs MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
MpaBUWIbHAS THPAMUJA; NpPaBWIbHAsA TPEYrojbHAs MNUPAMUA W TMPABUIbHBIN
teTpadap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJEMEHTh CHMMETPHUH B MUPaMUIaX, HapaJlIeIenuIe1ax, MpaBUiIbHbIX
MHOTOIPaHHUKAX.



Beruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MNPABUIBHOM NHPaMUJIBI, TeOpeMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpamenus

[unuaapuueckas MOBEPXHOCTH, oOpasytoiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OcCHOBaHUE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAIIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactBus u3 He€. OObEM MWIMHJpPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[longoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus mMHApA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalpHOE MNPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMS MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJ1a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMUYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPaBICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKHX TMPoOJieM;
OpHEHTaleld Ha TMPUMEHCHHE MaTeMAaTHYECKHX 3HAHWM JJIs pelIeHUs 3a1ad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUeCKOW MJesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIQZICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXHCAowe20  Mupda,  NnpuMeHeHue  J102U4eCcKUX,
ucce008amenbcKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OMpeNesieHUs]  TMOHSTUH;  yCTaHABJIMBAaTh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIHpPUHUMATH, (opmMymupoBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIMIHE;
YCIIOBHBIE;

e BBIBISTH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBIICHUS 3AKOHOMEPHOCTEN U POTUBOPEUU;



e Jl€JaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASNIMA ¢ Y4EToM
CaMOCTOSATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBaTh MCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJIECHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJAEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIJBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAILINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEXKHOCTh uH(pOopMaIuu o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJy PEILICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UACH, HAIICJICHHbIC HA TIOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKICHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3UdyMe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOM popme PopMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATH OPMAT BHICTYTICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBaTh  OpPraHU3allMi0  COBMECTHOM  paboThl,
pacnpenensiaTh BUABI pabOT, JOroBapuUBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMBbD» U WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnusie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHUs
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABaTEIbHOW pedaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATDH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YyJIbTAaTOB AEATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yToJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrjia; JMHEWHBIN Yrojl JBYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICITUNEeAbl).

OnepupoBath NOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHHUBY.

Pemmars 3a1aun Ha HaxOXKIAEHUE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIY MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TMPOCTPAHCTBE;, IICHTP, OCh M
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUUIECKUX 3a/1a4,
MIPEATOJIATra0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaMTH TIpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTECH B TMpUPOIE U
YKU3HH, PaCIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBIC 3HAHUS HA TMPAKTHUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIoIue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beruucisate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tel  BpalieHus,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BEMaMu
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.



W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMH CBOWCTBAMHU OHU 00JIaaIOT.

[IpuMeHSTH paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh INIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPIMHAT.

[IpuMeHsTh reoMeTpruueckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEUICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUW W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIMYUH 10 00pasiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPECOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJMy4YEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh W3YUYECHHBIE TIOHATUS B TPOILIECCE IOHWCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYJIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM KoaunvecTBo yacos JyekTpoHHbIE (IU(PPOBLIE)
) NPOorpamMMmslI Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 BBenenue B crepeoMeTpuio 10 bubmorexa LHOK
https://m.edsoo.ru/1c209e37
) [IpstMbIe 1 IIOCKOCTH B MPOCTPAHCTRBE. 12 bubnunoreka [JOK
[TapaniaenbHOCTh MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnnorexa [HOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYrisl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
b K
5 MHororpanHuku 11 nomorexa 11O
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
6 O0Be 9
HEMBI MHOTOTPARHHKOB https://m.edsoo.ru/1¢209e37
7 IToBTOpEHHUE: ceueHus, paCCTOSAHUSA U YIJIbI 4 bubmmorexa [TOK
P ' P . https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KIIACC

No /i HaumeHnoBaHue pa3aesioB U TeM KoanvecTno yacos DJieKTpoHHbIE (I (PPOBBIE)
) NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
Tena BpaieHus 12 bubnmoreka LIOK https://m.edsoo.ru/1¢209¢37
2 OO0BEMBI TET 5 bubmuoreka I{OK https://m.edsoo.ru/1¢209e37
B
3 SHTOPEL 1 KOOP/IMHATH B 10 bubnuoreka [{OK https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
IT , 0000 ,
4 OBTOpELHE, 000 meHHve 7 bubnuoteka LJOK https://m.edsoo.ru/1¢209e37
CUCTEMAaTH3aIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

KosmuecTBo yacos
Tema ypoka
Bcero

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuia n3o0paxeHus! Ha PUCYHKAX: 1
1300pakeHus JI0CKOCTEH, MapajuleabHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: nepeCcCKaromuecs MmIOCKOCTH,
MNePpeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

bu6nmoteka LIOK https://m.edsoo.ru/aecc77cd

bu6nmoteka LIOK https://m.edsoo.ru/2d8a9¢99

IlonsTus: MEpCCCKaAromurecs mI0CKOCTH,
InepeceKarommecs npsamas U rnji0CKOCTb

bu6munotexa LIOK https://m.edsoo.ru/db685e73

3HAaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 KyOe v mupaMmue,
uXx pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

Hauanpubie cBeienus o kyoe u nupamuse,

ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

bubmunorexa I{OK https://m.edsoo.ru/a63959ed

bu6numoteka IIOK https://m.edsoo.ru/b30dff38

bubmuoreka I{OK https://m.edsoo.ru/3d8ffd32

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CIIEJICTBUS U3 HUX

bu6mmoreka LIOK https://m.edsoo.ru/Occ5cdfe




ITonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U Bu6mmoteka L{OK https://m.edsoo.ru/239c¢8cb4
CIIEJICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU
9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U bubnuoreka [IOK https://m.edsoo.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHUH
10 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U bubnuoreka L{OK https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 MIPOCTPAHCTBE: MepeceKaronmecs, bubnuoreka L{OK https://m.edsoo.ru/1a2520f6
NapajuleNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
12 HPOCTPAHETEE: TAPALEBHEIC TIPAMBIC B Bu6muotexa LIOK https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapaJUIETbHOCTD TPEX
TIPSIMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B
13 npoctpancTse: [lapamienbHOCTh NpsMON 1 bubnmnoreka HOK https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 Yriel ¢ cCOHanpaBJIEHHBIMA CTOPOHAMU bubnmoreka [{OK https://m.edsoo.ru/9f4071b9
15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE bubnuoreka L{OK https://m.edsoo.ru/fe733862
16 Yron Mexay npsiMbIMU B IPOCTPAHCTBE bubnmoreka [{OK https://m.edsoo.ru/2935a9a0
17 HapauensHocts mockocted: Bu6maorexa LOK hitps://m.cdsoo.ru/2e 18255
napasuiesbHbIe MII0CKOCTH
18 CaolicTBa napaienbHbIX INIOCKOCTEN bubmuoteka L{OK https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI
19 Ha TUIOCKOCTH: TE€TPadp, KyO, bubnmnoreka [{OK https://m.edsoo.ru/4a28dc02

apaJiICJICIIUIICa




20 [Toctpoenue ceueHuit bubnuoreka [{OK https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceuennii bubmmoteka LIOK https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padora o teme "[Ipsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE. bu6mmoreka LIOK https://m.edsoo.ru/9a0a%e56
[TapannenbHOCTb NPAMBIX U IJIOCKOCTEN"
[leprieHAMKYASIPHOCTH NPAMOUN 1
23 IJIOCKOCTH: TIEPIEHINUKYJISIPHBIC PSIMbBIC B bubmuoreka [{OK https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[Ipsimble napasuienbHbIe U
24 P p bu6mmoreka LIOK https://m.edsoo.ru/0ac11¢95
NEPIEeHIUKYISIPHBIC K MIIOCKOCTH
[Ipsimbie napajuiebHbIE U
25 p P Bu6morexa LIOK https:/m.edsoo.ru/ba545966
MEePIEHANKYIISIPHBIE K TTIOCKOCTH
[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
26 p PHCHIIKY AP p bu6mmoreka LIOK https://m.edsoo.ru/f85bfc46
MJIOCKOCTH
IIpr3Hak nepneHIuKyJISpHOCTH IPSIMOM U
27 p PHCHIIKY AP p bu6mmoreka LIOK https://m.edsoo.ru/79165d15
MJIOCKOCTH
Teopema o mpsAMOM MEPIICHANKYISIPHOMN
28 P P PHCHIHIYIAP Bubmiorexa LIOK https://m.eds0o.ru/635¢5087
TIJIOCKOCTH
Teopema 0 IpsAMOM MEPIEHANKYISAPHON
29 p p PHCHIIY AP bu6mmoreka LIOK https://m.edsoo.ru/bd3745f8
MIJIOCKOCTH
Teopema o IpsAMOM MEPIICHANKYIISIPHOMN
30 P P PHCHAIYIAP bubnmoreka [{OK https://m.edsoo.ru/7d18834b
MIJIOCKOCTH
[TepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE
31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT bu6muoreka [{OK https://m.edsoo.ru/33¢477d3
IPSIMOM 10 TIJIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE: PACCTOSIHUE
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHAE OT bu6mmoteka IIOK https://m.edsoo.ru/66fefadd

PSIMOM 10 TIJIOCKOCTH




[lepnieHIuKyNsp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT bu6nunoreka LIOK https://m.edsoo.ru/a5b7b8e3
IPSIMOM 710 IJIOCKOCTH
[leprieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHHUE
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT bu6mmoreka LIOK https://m.edsoo.ru/dbee22bc
OpSMOM 10 IJIIOCKOCTH
35 YIIIb1 B IPOCTPAHCTBE: YIOJ MCALY IPAMOH bu6nmoreka LIOK https://m.edsoo.ru/6b61b2b4
U TIOCKOCTBIO
36 JByTpaHHELR yroJ, THHCHHEIA yrox bub6nunotexa LIOK https://m.edsoo.ru/5fa0b3ce
JBYTPaHHOIO yria
37 JBYTpanHEIA yroi, JMHCHHbIH yron bu6nmoteka LIOK https://m.edsoo.ru/c7¢777ed
JIBYIPaHHOI'O yIiia
[lepneHuKyIsIpHOCTD MIJIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubnuoreka L{OK https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NEPIEHAUKYIIPHOCTH IBYX bubnuoreka [{OK https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
[lepneHIMKYIAPHOCTD MIOCKOCTEM:
40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubnmnorexa LHOK https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
41 TeopeMa 0 TpEX nepneHAUKYIApax bu6nmoreka LIOK https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX mepHneHANKYIApax bu6muoreka [{OK https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX nepneHAUKYIApax bu6mmoreka LIOK https://m.edsoo.ru/9f246736
KonTponbhas pabota no remam
44 epnet MKy IAPHOCTS IPIMBIX 1 bubmuoreka I{OK https://m.edsoo.ru/5b971ef3

~ 1

mockocTeil" U "YTibel MeXy NPSIMBIMU U
IOCKOCTSIMA"




45

46

47

IloHsiTIE MHOTOIPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA

MHOI'OTPaHHUKA

[Ipu3ma: n-yrospHas npu3mMa; rpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBAsI U MOJIHASI TIOBEPXHOCTh

MIPU3MBI

[Tapannenenunen, IPSIMOYTOIbHBIHI
napasuieNienuIe1 U ero CBoicTaa

bu6nunoteka LIOK https://m.edsoo.ru/2d24e873

bu6mmoteka LIOK https://m.edsoo.ru/b4ad63ad

bu6nmoteka LIOK https://m.edsoo.ru/8a7be683

48

[Inpamnja: n-yrojapHas MMpaMuIa, TPaHU U
OCHOBaHHE TTUPAMHJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTb NTUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas MUpaMuaa

bu6mmoteka LIOK https://m.edsoo.ru/fblcd0a5

49

[IpaBuiibHBIE MHOTOTPaHHUKHU: TOHSITHE
MPaBHWJIBHOT'O MHOTOTPAHHUKA; TPaBUJIbHAS
npu3Ma U NpaBUIbHAS IUPaMKJIA;
IpaBUJIbHAS TPEYrojbHas MUpaMua u
MIPaBUIIBHBIN TETpasap; KyO

bu6mmoteka IIOK https://m.edsoo.ru/074c8865

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHMKAX: OKTadp, JOACKadIp U
HKOCadP.

bu6mmoteka IIOK https://m.edsoo.ru/a0fdd5bf

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TUIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuieJenumneaax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX

but6mmoreka [IOK https://m.edsoo.ru/b9e777d9

52

Briancnenune 31eMeHTOB MHOTI'OI'paHHUKOB:
pE€Opa, TuaroHau, yribl

bu6mmoreka IIOK https://m.edsoo.ru/6cdbecef




[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTHU MPSMOM TPU3MBI, IUIOIIA/Ib

53 . . 1 bubmuorexa [{OK https://m.edsoo.ru/37d84157
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U

54 HOBCPXHOCTH HPABHILHON MHPAMHILL, 1 Bubmmoreka LOK https:/m.edsoo.ru/5603e30b

TeopeMa O IO OOKOBOH OBEPXHOCTH

YCEUEHHOU MUPaAMUIbI
55 Konrpoxsras pabora 1o reme 1 bubnuoreka I{OK https://m.edsoo.ru/a95f5c04
"MHuororpaHHuku"
56 ITousitue 00 00BEME 1 bu6nunoteka LIOK https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMuIBI 1 bu6mmoreka LIOK https://m.edsoo.ru/235171b3
58 O0BEM TUPAMHUTBI 1 bubnuoteka L{OK https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMuIBI 1 bu6nunoteka LIOK https://m.edsoo.ru/79¢10312
60 O06BEM TUpaMuIbI 1 bubnmnoreka [{OK https://m.edsoo.ru/2faadc3f
61 O6bEM pU3MBI 1 bubnuoreka [{OK https:/m.edsoo.ru/79853608
62 O0BEM npu3MBbI 1 bubnuoteka L{OK https://m.edsoo.ru/1e053890
63 O06BEM pU3MBI 1 bubnuoteka [{OK https://m.edsoo.ru/482d3f51
64 Konporsras padora 1o TeN{,e "O0LEME 1 bubnuoreka I{OK https://m.edsoo.ru/28a6573¢
MHOTOTPaHHUKOB

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS

65 3HaHuil. [locTtpoenne ceueHui B 1 bubnuoteka [{OK https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE

[ToBTOpeHme, 0600IIEeHNE CHCTEMATH3AITUS

3HaHWH. Beruncinenne pacCTOAHMIL: MEXIY
66 JIByMsI TOUKaMH, OT TOYKH JI0 TPSIMOM, OT 1 bubmuoteka [{OK https://m.edsoo.ru/f7792ba9

TOYKH 0 IIIOCKOCTH, MCKOY
CKpCHIMBAOIHUMUCS ITPAMBIMU




67

68

HroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUW. BeIuKClIeHUE YTII0B: MEXAY
CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEXKITY
IPSIMOM U TJIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJI0B MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoteka LIOK https://m.edsoo.ru/b9146bcO

bu6nmmoteka LIOK https://m.edsoo.ru/56765e8b




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, 1uamerp;
IIOLIA/Ib TIOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

Bcero

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6nmmoteka LIOK https://m.edsoo.ru/0341bc2b

B3anmuoe pacrionoxxenue chepsl u
TUTOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; mwomans cepsl
N3o0paxeHue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[MunuHapryeckas MOBEPXHOCTb,
o0pa3yromye HUINHAPHYECKON
IIOBEPXHOCTH, OCh LIWJIMHIPUYECKOU
IIOBEPXHOCTHU
Hununanap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3youas 1 0Chb; MJIONIAIb
OOKOBO U MOJIHOM MOBEPXHOCTU

bubmunoteka LIOK https://m.edsoo.ru/bed12a43

bu6mmoreka LIOK https://m.edsoo.ru/bc15f72

bu6nmoteka LIOK https://m.edsoo.ru/6054b8c1

bu6mmoreka LIOK https://m.edsoo.ru/188f6216

N306paxkenne nuauHApa Ha MIOCKOCTH.
Pa3Béprka nnnunapa. CeueHus MWIMHIPA
(TUIOCKOCTBIO, MapAIICIBHON UITH
HEepIEHIUKYIIIPHON OCH LIMIMHIPA)

bu6mmoteka I1OK https://m.edsoo.ru/016e25eb

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BepIINHA,
o0pasyromias 1 oCh; IIIOMAaAb OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

but6mmoreka [IOK https://m.edsoo.ru/c94ba09b

bu6mmoreka IIOK https://m.edsoo.ru/897dd3b2




Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

9 bubnuoreka ITOK https://m.edsoo.ru/1468bab3
OCHOBaHHMA U OOKOBast MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
10 Paspepria Komyca. Ceqefl i ronyea bu6nmoteka LIOK https://m.edsoo.ru/Obde 1be8
(MI0CKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEpIINHY)
11 KomGunauus Ten spamenus u bu6nmmoteka LIOK https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpaHHUK, OIMCaHHBIN OKOJIO chephl;
12 cdepa, BicaHHast B MHOTOTPAaHHHK HJIH B bubnuoreka [{OK https:/m.edsoo.ru/0b136158
TEJO BpallleHus
13 Homsrrue 00 O6LéN£e' OcHoBHEIC CBOHCTBA bu6mmoreka LIOK https://m.edsoo.ru/26a03fb7
00BEMOB TeI
14 O0béM nMIMHIpa, KOHYCa bu6nmoreka LIOK https://m.edsoo.ru/5513d87b
15 O0béM mapa U mIomaab chepbl bubnmnorexa HOK https://m.edsoo.ru/d189bde2
[TonoGHBIE TETa B IPOCTPAHCTBE.
16 CoOoTHOIIEHUS MEXKY TUIOIIAIIMHU bu6nmoteka LIOK https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
17 Kontponkras pagora no remam "Tena bu6mmoteka IIOK https://m.edsoo.ru/4a33a8ab
Bpamenus" u "O6beMbl Ten"
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubnuoreka [{OK https://m.edsoo.ru/5caefclb
19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB bu6mumoteka LIOK https://m.edsoo.ru/23f4f089
20 YMHOXEHNE BEKTOpa Ha YHUCIIO bubnnoreka [{OK https://m.edsoo.ru/dee379b
PasnosxeHne BekTopa 1o TpéM
21 HEKOMILIaHApHBIM BeKkTopaM. [IpaBuio bubnmnoreka [{OK https://m.edsoo.ru/a28fd74e
napaiesnenunena
22 Petmretiite saxa, CBASAMHEIX ¢ MPHMEHCHHEM bubmuoteka L{OK https://m.edsoo.ru/5a827900

IIpaBUJI IEUCTBUH C BEKTOPaAMHU




23

24

KoopauHatHO-BEKTOPHBINA METOJ TTPU
pEIICHUH T€OMETPUUECKUX 3a1a4

HpﬂMOYFOJ'IBHaﬂ CHUCTEMA KOOpAMWHAT B

npoctpancTBe. KoopauHatsl BekTOpa.
[Ipocreiiiue 3aa4u B KOOpAUHATAX

bu6mmoteka LIOK https://m.edsoo.ru/d3alfe30

bu6mmoreka LIOK https://m.edsoo.ru/48db7058

25

VYron mexy BekTopamu. CKajsipHOE
MIPOU3BE/ICHNE BEKTOPOB

bubmuoreka I{OK https://m.edsoo.ru/725effc4

26

27

Brruucnenue yrioB Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

KoHnTtposbHas padota mo teme "BekTopsl u
KOOpJMHATHI B MpOCTpaHCTBE"

bubnuotexka LIOK https://m.edsoo.ru/8efbe78e

bu6nmmoteka LIOK https://m.edsoo.ru/77¢22fc5

28

[ToBTOpeHME, 0600IICHNE 1
cucremaru3anus 3HaHui. OCHOBHBIC
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

bu6nunoteka LIOK https://m.edsoo.ru/1780ba5d

29

[ToBTOpenue, 06o0IIEHNE U
cucremarusanus 3HaHuil. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUHU

bu6mmoteka IIOK https://m.edsoo.ru/078cd184

30

31

32

[ToBTOpenue, 0600IIEHNE U
cHCTEMAaTHU3alMs 3HaHUH. 3agaun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

[ToBTOpEeHUE, 06001IEHNE 1
cucTeMaTHu3anys 3HaHuH. 3a1aun
IUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHUe, 06001IeHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIC

bu6mmoTteka IIOK https://m.edsoo.ru/7491efe0

bu6mmoreka IIOK https://m.edsoo.ru/4dffda97

bubmuoreka [{OK https://m.edsoo.ru/74b2ad91




¢burypsl, GpakTbl, TEOPEMBI Kypca

CTEpPEOMETpUU
33 HroroBas koHTpobHas paboTa 1 bubmuoreka [{OK https://m.edsoo.ru/ec24dfc2
IT
34 OBTOpeHHE, 0600menHe 1 1 Bu6miorexa [{OK https:/m.edsoo.ru/f465d10e
CUCTEMaTHU3aIlus 3HAHUM
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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