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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuarommxcst 10-11 kmaccop pa3paborana Ha ocHoBe DenepanbHOroO
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEeIHET0 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMU,
COCTABJISIIOIIMMH OCHOBY JIJII CaMOPa3BUTHsI M HEMPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BHUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TE€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MNPAKTUUYECKONW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHUS I€OMETPUH B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHs OOy4armuxcs, (OpMHpPOBaHUA (DYHKIMOHAIBHON MaTeMaTH4YEeCKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX TUCUUIUIMH. Pa3BuTue y oOyuarommxcs
IIPaBUIBHBIX IIPEACTABICHUM O CYIIHOCTH W IIPOUCXOKJICHUU TIE€OMETPHUYECKHX
abcTpakuuii, COOTHOUIEHUHM pEaJbHOTO M HACAJIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U MPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPHUH
B CUCTEME HayK U POJIM MaTEMAaTUYECKOrO0 MOJECIUPOBAHUS B HAYYHOM MO3HAHUU U
B [IPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAILLIUXCS, &
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIMMBIX [UIs aJanTali B COBPEMEHHOM
o011ecTBe.

['eomeTtpust siBAsieTCsS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornueckoe MbIlUIEHHE, (HOpPMHUpPYEMOE NpPU H3YYEHHH OO0YyYarolIMMHCS
NOHATUIHBIX OCHOB T€OMETPUHU U IOCTPOEHUH LENOYKH JIOTHYECKUX YTBEPKIACHHUM
B XOJ€ pELIECHUs TI'E€OMETPUYECKHUX 3aJady, YMEHHUE BBIJIBUTaThb W OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS NPHU PEUIEHUH 33134 E€CTECTBEHHO-
HAy4YHOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS WM aKTHUBHOTO
npeoOpa3oBaHus  JE€UCTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00ObEANHSIET Pa3HbIe BUJIbI yU€OHOM U TPYI0BOM A€ TENBHOCTH, SBIISAECTCS



OJHUM U3 TPO(ECCHOHATBPHO BAXKHBIX KayeCTB, IMOATOMY akTyajbHa 3ajaua
dbopmupoBaHus y  0OydYarouuxcsi MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

Llens ocBoenusi mporpamMmmbl yuyeOHOro kKypca «l'eomerpusi» Ha 0a3zoBoM
ypoBHE 0O0yueHHUs — 0O0IIe00pa3oBaTEIbHOE U OOMICKYJIBTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 ooecrneueHue BO3SMOKHOCTU MTPHUOOPETEHUS M UCTIOIb30BAHUS
CUCTEeMAaTUYECKUX TIEOMETPHUYECKHX 3HAaHUW W  JCWCTBUN, CHEIU(PUIHBIX
r€OMETPUH, BO3MOXKHOCTU  YCICIIHOTO MPOAOHKEHHS  00pa3oBaHUs IO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMpeAHAa3HA4YeHA [
00yJaroluXxcs CPeAHEN MIKOJIbI, HE UCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oO6pa3zoM, oOydaromuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTHUYECKHE YMEHMUS, CBSI3aHHBIE CO
celM(PHUKON reoOMEeTpUr U He0OXOJUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHM UMEIOT BO3MOXHOCTH U3yUUTh T€OMETPHIO OoJiee TITyO0KO, eCIH
B JAJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMUSIX B
npo(hecCuOHATBHOM NesATENbHOCTH.

JlocTMKEHHE 1EeNM OCBOEHHS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3ajad. [IpHOpUTETHBIMU 3aJadyaMM OCBOEHHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax siBastoTCS:

e (dopMupoBaHHE TMPENCTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMmupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEINSX, MO3BOJSIOUIMX OINUCHIBaTh U
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha 4YepTekax, MOJEISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TeJia BpaIlCHHS;

e OBJIAJICHUE METOJAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHupOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMH TOHATHUSMU O
MHOTOTPaHHHUKAX W TeJlaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHE yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
pacCcykJIeHUs B XOJ€ PEUICHHUs CTEPEOMETPUYECKUX 3aJad U 3aJad C
IPAKTUUECKUM COJIEP)KaHUEM;

e Pa3BUTHE UHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOIIMNXCA,
M03HABATEIbHON aKTHBHOCTH, MCCIEAOBATENbCKUX YMEHHUH, KPUTHUIHOCTH
MBILIUICHUS;



e (dopmupoBanue QyHKINOHATIBHON IPaMOTHOCTH, PEJIEBAHTHON Tr€OMETPHUU:
yYMEHHUE PACcO3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUN, 00BEKTOB U
3aKOHOMEPHOCTEN B pEalbHbIX >KU3HEHHBIX CUTYalUsSX U MPU U3YyYECHHUU
JIpPYTrUX  Y4eOHBIX  NPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEMN, OPMYIHPOBATh UX HA SI3bIKE TEOMETPUU U CO31aBaTh
FEOMETPUYECKHE MOJENIU, MPUMEHATh OCBOEHHBI T'€OMETPUYECKUN
anmapar Uil pEUIeHUs MIPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYPC
CTEPEOMETPHUU B HAYaJI€ €r0 U3YUYEHHUS 3a]1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHUA, U OINpPEACIIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K AAJIbHEUILIEMY
U3YUYEHHUIO IIpEAMETA.

[Ipennourenue oTAaéTCsA HArJISAHO-KOHCTPYKTUBHOMY METOAY OOydeHus, TO
€CTh TEOPETUYECKUE 3HAHHSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
YYaIUXCS B Kypce CTEPEOMETPUU POBOAUTCS 3a CUET PEILICHUS 3a]1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3ajlad Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3a NPOBOAUTCA C ONOPOM Ha HAIJSIIHOCTb, a
OlepupoBaHUE 00pa3oM — B YCIOBHUSIX OTBJIECUEHHS OT HATJISIHOCTH, MBICIEHHOIO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE conepxkaTenbHble TUHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsmMble U IIJIOCKOCTH B ITPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensercs He TOIbKO MO COJep KaTeIbHbIM JIMHUSIM, HO U TIO TOJiaM OOy4eHHSI
Ha YpOBHE CpPEeIHEro 001Iero 00pa3oBaHuUsl.

Copepxanve 00pa3oBaHUs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yJbTaTaMm
OCBOEHHUSl pabodeil mporpamMmbl, pacupelei€HHbBIM M0 ToiaMm oOyuYeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJECHHE T'€OMETPUUYECKUMHU
MNOHATUSMU Y HAaBBIKAMHM OCYLIECTBIISUIOCH MOCJEN0BATEIBHO U MOCTYNATENBHO, C
COOJIIOJIEHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN OOyYaroIIMXcsl, pacliupss U
yriay6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha uzydenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 kmacce u 1 yac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 101 yueOHbIif yac.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ cTepeoMeTpur. Touka, mOpsiMas, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHrWe TMpSAMBIX B MPOCTPAHCTBE: IMEpPECEKaroIInecs,
napajulelibHble M CKpeluBaromuecs mnpsmele. llapamienbHOCT, OPSAMBIX |
IUDIOCKOCTEM B IMPOCTPAHCTBE: MApAJUICIIbHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[TapajuteIbHOCTH MIIOCKOCTEN: NTapajljIeabHbIC ITIOCKOCTH; CBOWCTBA NTapaJlICIIbHBIX
wiockoctei. [IpocTeitme mpocTpaHCTBEHHbIE (DUTYpPHI HA TUIOCKOCTHU: TETPa’p,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[lepnieHIUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIICHAUKYJIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapauIe]bHBIE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TPSAMOM H IIJIOCKOCTH, TE€OpeMa O NpsSMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IHPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yroj, JIMHEWHBIM yrojdl JBYTPAHHOIO  yIJia.
[lepnieHaUKYISIP U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHS (GUTYPBI HA TUIOCKOCTh. [lepneHIuKyasspHOCTb
IJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCcTeR. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHuKka. [Ipusma: n-yrospHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TPU3MBbI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, MIPSMOYTOJIbHBIN
napajyieNienune]l U ero cpoicTBa. llupamupa: N-yrosibHas nupamuaa, TPaHUu U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U TOJIHAS TOBEPXHOCTh MUPAMUJIB; IPABUIIbHAS U
yceuéHHass nupamMuga. OJEMEHTbl Mpu3Mbl H  nupamuabl. I[IpaBunbHbIe
MHOTOTPaHHUKHU: TOHSATHE MPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS MPU3MA U
MpaBWIbHAS THPAMUJA; TpaBWIbHAsg TPEYrojbHAas NUpPaMHUAA W TPABUIIbHBIN
terpadap; KkyO. IlpencraBieHue o TMpaBWIBHBIX MHOTOTPaHHUKAaX: OKTad/Ip,
noaeka’ap v ukocaxap. CedeHust Npu3Mbl U MUPaAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHUU B MUPAMUJIAX, MapasuiesienuIeaax, IpaBUiIbHbIX
MHOTOTPaHHUKAX.



Bbluncienne »neMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHaid, YIJbl.
[Tnomanps GOKOBOW IMOBEPXHOCTH W IOJIHOM MOBEPXHOCTH MPSMOIM MPU3MBI,
IUIOIIA/Ib OCHOBAHUM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsAMOI ipu3Mmbl. [1nomans
OOKOBOIl MOBEPXHOCTH M IOBEPXHOCTH MPABUIBHONW MUPAMHIBI, TEOpeEMa O
wiom@aan yceuénno nupamuipl. Ionstue 00 00bEme. OObEM MUpaMUIbI, TPU3MBI.
[TonoOnsie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXKIY IUIOMAISIMHU
NMOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KUIIACC

Tesia Bpaluenust

nmmenpryeckas IIOBEPXHOCTB, oOpa3yroiue HUJIMHIPUYIECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON TMOBEpXHOCTU. L{MIMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIass M OCh; IUIONIAJAb OOKOBOM U MOJHOU
TTOBEPXHOCTH.

Konuueckasi moBepxHOCTh, 00pa3yloliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KOoHyC: ocHOBaHuWe U BepIlInHA, 00pa3yromias
1 OCb; TIJIOIIa/Ib OOKOBOM M ITOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBAaHMS U OOKOBast IOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIOMIAJb MOBEPXHOCTH C(hEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TJI01Ia1b ChEpHI.

N306paskeHue e BpalieHus Ha IOCKOCTH. Pa3BépTka numuHapa U KOHyca.

KomMOuHatuu Ten BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoJio cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 00BEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00bEME
MPSMOYTOJILHOTO Tapajuiesienunena 1 ciaeacTBus u3 He€. OO0bEM UuUIuHIpA,
koHyca. O0BEM 11apa u miIomaas chepsl.

[TonoOubie Tenma B mpocTpancTBe. (COOTHOIIECHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus munHApa (MapauiesIbHO U MEPIEHANKYISIPHO OCH ), CEUCHUS KOHYCa
(mapajuteTbHOE OCHOBAHMIO U MTPOXO/IAIIEE Yepe3 BEPIINHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

BekTop Ha miiockocty U B mpocTpaHCTBE. CI0KEHUE U BRIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznokeHue BeKTopa 1no TpéEM HEKOMILIAaHAPHBIM
BekTopaM. IlpaBmino mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX  C
IIPUMEHEHUEM IIpaBUJI JEUCTBUM C BekrtopaMu. [IpsMoyrosnbHas cucrema
KoopauHaT B mpoctpanHcTBe. Koopaunatel BekTopa. Ilpocrteiimiume 3agaum B
KOOpJMHATax. YToa Mexay BekTopaMu. CKalIpHOE MPOU3BEICHUE BEKTOPOB.



BrIunciienne yrioB Mexay NpsIMbIMU U IIIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEHUSI IMPOrpaMMbl y4yeOHOTO TMpeaMera
«MaremaTnka» XapakTepU3yrOTCs:

I'paxknanckoe BocmuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCUKCKOro OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npolenyp TpaxaaHckoro ooOmiecTtBa (BBIOOPHI, OMPOCHI M IP.), YMEHHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA WHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON IpaKJaHCKOW UACHTUYHOCTH, YBAKEHUS K
IIPOIIIOMY Y HACTOSIIEMY POCCUMCKON MAaTEMATUKHU, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTHUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cepax
DKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEACHUSA,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUM HAYKU U IEATEIbHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIMTAHUE:

JCTETUYECKUM OTHOILIEHUEM K MHPY, BKIKOYas JCTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a]1a4, PEIICHU, pACCY X ACHHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDuznyeckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTHYECKHWe 3HAHUA B
MHTEepecax 30pOBOro M 0€30MacHOro oopasa >kM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO (37I0pOBOE€ INMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJiapHas puznueckas akTUBHOCTS); (PU3UUYECKOTO COBEPIIICHCTBOBAHUSI,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

Tpynosoe BoctiuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  MpPOo(ecCHOHATBHOM — JIEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu30oBbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCcKOMYy OOpa3oOBaHUIO U



caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUSCKUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

JKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO JKOJOTUYCCKOH KYJIBTYPhI, NMOHUMAHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHYECKHUX IIPOIIECCOB Ha COCTOSIHHE IMPHUPOIHOW M COIHATBHOU
CpeImbl, OCO3HAaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOJeMm;
OpHEHTalell Ha TPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWUM NJIs peIIeHUs 3ajad B
00J1aCTH OKPY’KAFOIICH CpeIbl, INIAHUPOBAHUS TIOCTYIIKOB U OIEHKH UX BO3MOKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKM W  OOMIECTBEHHOW TMPAKTHUK{A, TMOHUMAaHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, JITaloB ¢
Pa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS LHUBUIM3AIMH; OBJIAJEHHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJCTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCIICIOBATEIBCKYIO IEATEIHLHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTpaMMbl y4eOHOro MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYIAMUBHBIMU OeUCTNBUIMU.

1)  Vuueepcanvmuvie  no3naseamenvuvle  Oelicmeus, — 0becnewusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpoOYyeccos obyuarowuxcs (oceoeHue
Memoo08  NO3HAHUS ~ OKpyJcarowe2o  Mupa;  NnpuMeHeHue  J02U4eCKUXx,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JiornuecKkue J1eiCcTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMaTHIECKUX
OOBEKTOB, TOHATHA, OTHOIICHHH MEXIy MOHATHUAMH; (DOPMyITHpPOBATH
OTIpEJICICHUs]  TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKayu, OCHOBAHUS JUIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX;
npeaiaraTh KpUTEPUH TSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA;



e JeJaTh BBIBOJBI C HCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAITUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemreHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpAaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciieqoBare/ibCKue AeiicTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME NPOTUBOpEUUE, MpodIIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
OOBEKTa, SBJIECHMS, MPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYITUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE NpoOLIECCa, a TAaKKE BbIIBUTATh
MPEATNOJIONKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora c undgopmanmueii:

e BBIABJISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha
BOIPOC U JJIsl pEUICHUS 3a/1auH;

e BBIOMpaTh HWH(POpPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEKHOCTh uHpopmanuu 1o CaMOCTOSTENIbHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvle  KOMMyHuUKamugHnvle — Oclicmeus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBUH C YCIOBHIMHU
U [IeJIIMUA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1a4yv, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0JIe 00CYKJIEHUS 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYk IaeMOM TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BhICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHus; COMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHUajnora, oOHapy>KMBaTh Pa3IMude€ U CXOJACTBO IMO3UIIUI; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IIPOCKTA; CAMOCTOSITEILHO BEIOUPATh (hOpMAT BBICTYIUICHHS
C Y4ETOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHnuecTBo:

IIOHUMATh U UCII0JIB30BATh IPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYAJIBHON
paboThl MpU peuieHuM Y4eOHBIX 3a/ay; MPUHUMATHh LEIb COBMECTHOM
NEeATEIbHOCTH, IUIAHUPOBAaTh OpPraHU3alUI0  COBMECTHOM  paloThl,
pacnpeneniaTtb BHIbI paboT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOACH;

Y4acTBOBATh B IPYIIIOBBIX (popMax paboThl (00CYKIECHHS, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJAMHHUPOBATh CBOU JEHCTBUS C IPYTUMU YJI€HAMHU KOMAaH/Ibl; OLIEHUBATh
KaueCTBO CBOEro BKJaga B OOMMA MOPOAYKT TIO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pezynismugeHule Oeticmsusi, 00ecneyusaiom hopmuposaue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.

Camoopranusanus:

COCTaBJISATH IIJIaH, aJITOPUTM PEIICHUS 3aa9H, BBIOUPATH CIIOCO0 PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C YYETOM HOBOU
nH(pOpMaIIUH.

CaMOKOHTPOJIBb:

BJIAJETh HAaBbIKAMU TI03HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEPLIAEMBIX IEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI ITPOLIEcca U pe3yibTaTa
pEILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPY PELICHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3y/ibTaTa LEId U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh NOHSATUSIMU: TOUKA, PSIMAsi, TNIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUM M CJCACTBUSI U3 HUX MPU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U MEPIEHIUKYIISPHOCTD MPSIMbIX
Y IUIOCKOCTEH.

KnaccuduimpoBath B3auMHOE pPaCHOJIOKEHHE TMPSMBIX W TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYIPAHHBIM yroji, TpaHW ABYTPAHHOIO YrJa,
pedpo ABYTrpaHHOTO yrja; JUHEHHBIM Yrojl JIBYIPaHHOIO yIJa; rpajycHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHUSMHA: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbINA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUILHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpaMuja; MpU3Ma,
MPSIMOYTOJIbHBIN MapaJijiesienuIiel, Kyo).

Knaccudumupoarb ~ MHOTOIpaHHMKH,  BbIOMpass ~ OCHOBaHUS A
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJUICTICIUIIE bl ).

OnepupoBaTh MOHITUSMU: CEKYIas MJIOCKOCTh, CECUCHUE MHOTOTPaHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CIIEOB.

CtpouTh cedeHHsI MHOTOTPAHHHUKOB METOAOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemate 3a1aun Ha HAXOXKJAEHUE TEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIropuTMaM, NPUMEHSS W3BECTHbIC AaHAJIUTUYECKHE METOJbl TPU pElICHUU
CTaHJAPTHBIX MAaTEMAaTHUUYECKUX 3a/a4 Ha BBIYMCIIEHUE PACCTOSHHUI MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMPAMOW, OT TOYKM JO IUJIOCKOCTH, MEKITY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMU.

PemaTte 3a1a4un Ha HAXOXKJIEHUE FEOMETPUUECKUX BEJIMYMH MO 00pa3uaM Hiu
aNrOpuTMaM, NPUMEHSS W3BECTHbIC AHAJIUTUYECKHE METOJbl MpPU PEUICHUU
CTAaHJAPTHBIX ~MaTeMAaTMYECKUX 3aJad Ha BBIYUCIEHUE YIJOB  MEXAY
CKpPCIIUBAIOIIUMHUCS  MPSIMBIMH, MEXKIYy TPSIMOM UM  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Beruucnars 00bEMBI U TIIONIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMua) C IpuMeHeHUEM (POPMYIT; BEIYUCISATH COOTHOIIEHUS MEXTY TIIOMIA MU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh MNOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBBIBATH M HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaXx.

[TpumeHsTh reomeTprudecKkue (paKThl JUIsd peLICHHUs CTEPEOMETPUUECKHUX 3aad,
IIPEATIOJIATra0IIMX HECKOJIBKO IIAr0B PEIICHNUs, €CIIU YCIOBUS IPUMEHEHUS 3a1aHBbI
B SIBHOH (opMe.

IIpruMmensaTh mpocTEWIIME NOPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

IIpuBoauTs NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B INPUPOLE U
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh NMOJyYEHHBIE 3HAHMS HA IPAKTUKE: AHAIM3UPOBATH PEajbHbIE
CUTyallMd W IPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IMOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallud Ha s3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJCIN C
UCITOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUH U TEOPEM, arrapaTa aareopsl; penarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJIMYHH.

11 KJIIACC

OnepupoBaTh MNOHATUSIMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0O0Opa3yrolne
UIMHIPUYECKON MMOBEPXHOCTH; IMIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yoIIne
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pactoiokeHune chephl U MIOCKOCTH.

OneprpoBaTh NOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBHICOTA
CEerMEHTA; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruucnare  o0bEMBI M TUIOMIAAM  TOBEPXHOCTEHM TeJl  BpallleHHS,
Tr€OMETPUYECKUX TeJI C MpUMEHEHUEM (HOpMYII.

OnepupoBath MOHATUSMU: MHOTOTPAHHHK, BIUCAHHBIN B c(hepy 1 OMMMCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BbIuucnaTs COOTHOLIEHUSI MEXKIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEII.

N3o00paxkath m3ydaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIC) ITIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BpalllCHUS.



W3Bnekatb, WHTEPOPETUPOBATH W MPeoOpa3oBbIBaTh HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  EHCTBUSI  CIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAMU OHM 00JIa1at0T.

[IprMeHATH IpaBUIIO MapajuIeICIUIICAA.

OnepupoBaTh NOHATUAMU: 1€KApPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIMHATBI BEKTOPA, YIOJI MEXKIY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M NMPOU3BEAEHNE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOpPaMH, CKaJsIPHOE IPOU3BEIAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumensTh reomeTprudeckue (pakThl JUIsd peUICHHUs CTEPEOMETPUUECKHUX 3a1ad,
MPEANOJIATAOIINX HECKOIBKO IIAr0OB PELICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a1aHbI
B IBHOU (popme.

Pemate mpocrelme reoMeTpUYECKHE 3aJadd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaum Ha JOKa3aTelbCTBO MAaTEMAaTUYECKHUX OTHOLICHWM U
HAXOXKJEHUE F€OMETPUUYECKUX BEJIMYUH [0 00pa3liam WM alropuTMam, IpUMEHss
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsaTs  mpoCTEWIIME MPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOLE U
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTy4YEHHbIE 3HAHWS HA MPAKTHKE: aHAIM3HPOBATh peabHbIC
CUTyallUM W NPHUMEHATh HU3YyYCHHBIE IOHATHS B MPOLECCE IMOUCKA PELICHUsS
MaTeMaTHYecKd CcHOpPMYIMPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH peasibHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
UCII0JIb30BAaHUEM F€OMETPUUYECKHX MOHSATUH U TEOpEeM, arrapaTa aareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasubie | IIpakrnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsl
bu6mmoreka [IOK
L Brexertite B crepeometpiio 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTRBE. bu6nuoreka [IOK
2 . 12 1
[TapanienbHOCTh IPSAMBIX U TUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYIAPHOCTD NPAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
4 Vbl MeXAy OpSIMBIMU U TIOCKOCTSMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
M 11 1
> HOTOTPATHHIH https://m.edsoo.ru/1c209e37
. bubnuoteka [IOK
1
6 OOBEMEI MHOTOIpaHHIKOB o https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeUeHUsI, paCCTOSHUS U YIJIbI 4 1 bbmmorexa LOK
P ' P . https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoanusie | IIpakruyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoteka [IOK
! Tena ppauens 12 https://m.edsoo.ru/1c209e37
N bubmmoreka [IOK
2 Onémet Ten > 1 https://m.edsoo.ru/1c209e37
bubnuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 httos://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 0000IICHNHE, 6 1 bubnnorexa [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 33 3 0

[TPOIT'PAMME



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

10 KITACC
No KonuyecTBo yacos DJIeKTpPOHHbIe HU(POBHIE
11/-11 Tema ypoka Beero Konrpoabnsbie | IlpakTuyeckue i[:;:eﬂnﬂ o0pasoBaTe/bHbIE
padoTsbI padoThbI pecypcsl
OCHOBHBIE TOHATUS
CTEpEOMETPUU: TOUKA, IPsIMas,
IUIOCKOCTh, TPOCTPAHCTBO.
1 [IpaBuna usoOpakeHus Ha 1 3.09 bubnuorexa [LIOK
PHUCYHKaX: U300pakeHUs https://m.edsoo.ru/aecc77cd

TUIOCKOCTEH, apajuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

[TonsaTus: nepecekaromuecs
2 MJIOCKOCTH, MIEPECEKAIOIINECS 1 4.09
npsMas U IJIOCKOCTh

bubnuorexa [JOK
https://m.edsoo.ru/2d8a9c99

IToHsATHSA: IEpeceKaroImecs
3 IJIOCKOCTH, IIepeCeKaloNIuecs 1 10.09
npsAMast ¥ IIOCKOCTh

bu6mmoteka I[IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOT'OrpaHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 11.09 bubnnorexa [IOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959d
qyepTexax
HauanbHble cBenieHus 0 Kyoe u

5 NUPAMHUJIE, UX PA3BEPTKU U 1 17.09 bu6muorexa LIOK
mozenu. CeyeHus https://m.edsoo.ru/b30dff38

MHOT'OT'PaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HauanbHbie cBenienus o kyoe u
nupamuJie, UX pa3BEPTKU U

bubnuorexa [IOK

° moenu. Ceuenust 1809 https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHHKOB
[ToHsATHE 006 aKCMOMATHUECKOM

7 MOCTPOEHUU CTEPEOMETPHUU: 2409 bubmmoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTHE 06 aKCMOMATHUECKOM

8 IIOCTPOECHUHU CTEPEOMETPUU: 25 09 bu6mmoteka LIOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/239c8ch4
CJICZICTBUS U3 HUX
[TonsiTHE 06 aKCMOMATHUECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: 110 bu6mmoteka [LIOK
AKCHOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsaTue 06 akcHoMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHHU: 510 bubnuoreka [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CJIEZICTBUS U3 HUX
B3anMHOE pacnonoxeHue npsmbIx

11 B IIPOCTPAHCTBE: 8.10 bubnnorexa [IOK
MEePECEKAOIINECS, TapAILIIETbHBIC https://m.edsoo.ru/1a2520f6
U CKpEIMBAIOIINECS MPsIMbIe
[TapaeapHOCTB NPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

bubnunoteka [IOK
12 napajie/ibHbIC IPSIMBIC B 9.10

IIPOCTPAHCTBE; MAPAJIIEIbHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapannensHOCTh MPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubnuorexa [IOK

13 15.10
[TapamnenpsHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
1 VYTI1BI ¢ COHAITPaBIECHHBIMU 16.10 bubmmoreka [IOK
CTOpOHAMH ' https://m.eds00.ru/9f4071b9
Yroa Mexny npsiMbIMU B bubmmoteka [LIOK
15 22.10
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroi Mex1y IPSIMBIMU B 53.10 bubnuorexa LIOK
POCTPAHCTBE ' https://m.eds00.ru/2935a9a0
17 [TapayieabHOCTB IIJIOCKOCTEH: 511 bubmmoreka [JOK
HapajuIeIbHbIC MIOCKOCTH ' https://m.eds00.ru/2e18f255
18 CaoiicTBa napauieabHbIX 611 bubnnoreka [IOK
IJIOCKOCTEN ' https://m.eds00.ru/e504d656
[Tpocreiimue nmpocTpaHCTBEHHBIE
19 (GUrypsl Ha MIOCKOCTU: TETPad 12.11 bubmmorexa LIOK
P + TEIPEAD, ' https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
bu6mmoteka I[IOK
20 11 i 13.11
OCTPOSHHE cenerin https://m.edso0.ru/1d434d0f
bu6nmmorexka [IOK
21 IT i 19.11
OCTPOSHHE CEHEHHH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota o Teme
99 "IIpsiMble U TJIOCKOCTH B 2011 bubnnorexa [IOK
npoctpancTie. [TapamiensHOCTh ' https://m.edso0.ru/9a0a9e56
IPSIMBIX U IIOCKOCTEMN"
[lepnieHAMKYISAPHOCTD NPSIMOM U
PHEHAMIYILD P bubmuoreka [JOK
23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC 26.11

IpsIMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6asd
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24 [IpsimMble napaienbHbIe U 9711 bubnnorexa [IOK
MEePIECHANKYIISIPHBIE K TIJIOCKOCTH ' https://m.edsoo.ru/0ac11c95
[IpsimMbIe mapasienbHbIe U bubmmoreka [IOK
25 3.12
NEPIEHAUKYJISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAuKyISIpPHOCTH a1 bu6mmotexa LIOK
NPSMON U TNIOCKOCTH ' 10.https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHMKyIIpHOCTH 10.12 bubnuorexa [IOK
NPSMON U TIOCKOCTH ' https://m.edso0.ru/79165d15
Teopema o npsmoit bubnuorexa [LIOK
28 . 11.12
NEPIEHAUKYIIIPHOM INIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit 171 bubmmoreka [IOK
NEepPHEHANKYIISIPHOM IITIOCKOCTH ' https://m.edsoo.ru/bd3745f8
Teopema o npsmoit bubnuoreka LIOK
30 N 18.12
MEPIECHIUKYISIPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneniuKynsip ¥ HaKJIOHHbIE:
paccTosiHue OT TOYKHU JI0 bu6nmmorexka [IOK
31 24.12
IJIOCKOCTH, PACCTOSTHUE OT https://m.edso0.ru/33c477d3
IPSIMOM 10 TUIOCKOCTH
[lepnieHIuKyIAp N HAKIIOHHBIE!
paccTostHUuE OT TOYKHU JI0 bu6mmoteka I[IOK
32 25.12
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
IPSIMOM 110 TUIOCKOCTH
[lepnieHIuKyNIAp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0 bu6muoreka [IOK
33
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM J10 TUIOCKOCTH
34 [IeprieHAUKYISp U HAKIIOHHBIE: bu6muoreka [IOK

pacCToOdAHUC OT TOYKHU OO0

https://m.edsoo.ru/dbee22bc
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IJIOCKOCTH, paCCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YTOJ

bubnnorexa [JOK

35
MEXIY NPSAMOM U IIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, JMHEHHBINA bubnnorexa [LIOK
YToJI IBYTPaHHOTO yTIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJi, IMHEHHbBIN bubanoreka [IOK
YToJI IBYTPaHHOTO yIJia https://m.edsoo.ru/c7c777ed
[IepnieHIMKYIAPHOCTH
38 IJIOCKOCTEH: MpU3HaK bubnnoreka [IOK
NEePHEHANKYIISIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprieHAUKYIIPHOCTH
39 IJIOCKOCTEH: MpU3HaK bubnnoreka [IOK
NEPIEHAUKYIIIPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[leprieHIMKyYIAPHOCTD
40 IJIOCKOCTEH: MpU3HaK bubnnorexa [IOK
MEPIECHINKYIISIPHOCTH JIBYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o Tpéx bubnnorexa [IOK
MEPIICHINKYIISIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubmuorexa [LIOK
MEepHEHIUKYIsIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubmuotexa [LIOK
HNEepPIEeHAUKYIApaxX https://m.edso0.ru/9f246736
44 KonTtponbHas pabota o Temam bu6muoreka [IOK

"TlepnieHAIUKYISPHOCTD NPSMBIX U

https://m.edsoo.ru/5b971ef3
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miockocteit" u "Y bl Mex 1y
NPSAMBIMH U TIJIOCKOCTSAMU"

45

[ToHsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTOIPaHHUKA, BBITYKJIbIEC U
HEBBITYKJIbIE MHOTOT'PAaHHUKH;
pa3BEPTKa MHOTOIpaHHHUKA

bubnnorexa [JOK
https://m.edsoo.ru/2d24e873

46

[Tpusma: n-yronapHas npusMa;
TpaHU U OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBIL;
OOKOBas U MOJTHAs MOBEPXHOCTh
MIPU3MBI

bubnnorexa [JOK
https://m.edsoo.ru/b4ad63ad

47

[Tapannenenunen,
MPSIMOYTOJIbHBIN MTapajuIeenuIe
U €0 CBOICTBA

bubnuorexa [JOK
https://m.edsoo.ru/8a7he683

48

[Inpamuia: N-yronsHast
NMpaMua, TpaHu U OCHOBAHUE
NUpaMuJibl; OOKOBask U MOJHAsS
MOBEPXHOCTh MTUPAMU/IBL,
IIpaBUJIbHAS U yCEUEHHAS
nupamuzia

bu6nmmorexa [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBHIBHBIE MHOTOTPAaHHUKY:
HOHSITHE TIPaBHIBHOTO
MHOTOTPaHHHKA; TIPaBUIIbHAS
mpu3Ma 1 npaBuJIbHasd MUupaMuaa,
NpaBUIIbHAS TPEYTOJIbHAS
UPaMU/Ia U IPaBUIbHbIH
TeTpa’ip; Kyo

but6mmoreka [JOK
https://m.edsoo.ru/074c8865
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HpC,I[CTaBJ'IeHI/IC O IIPAaBUJIbHBIX

bu6mmoteka [IOK

50 MHOT'OTPaHHUKAX: OKTa3Ip,

P P https://m.edsoo.ru/a0fdd5bf
JOJICKadAP U UKOCAdIP.
CummeTpus B TPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TUIOCKOCTH. DJIEMEHTHI bubmmoteka LIOK
CUMMETPUU B IIUpaMUAX, https://m.edsoo.ru/b9e777d9
napajuiejenumneax, MpaBmIbHBIX
MHOTOTpaHHUKAX
Brruucienue 351eMeHTOB

52 MHOT'OIPaHHHUKOB: péOpa bubmorexa HOK

P R https://m.edsoo.ru/6cdbecef
JUarOHaJI!, YTIIbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOM TTOBEPXHOCTH MPSIMOM
53 MIPU3MBI nnop ajb OCHOI])SaHI/Iﬁ bubmmorexa [IOK
p ’ Haa . ’ https://m.edso0.ru/37d84157
Teopema 0 OOKOBO TTOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH ITPABUIBLHOU
54 347§ af/m bl TeopeMa 0 TUIOLIAAN brbsmorexa [HOK
P 51 > TEOP m s . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTU YCEUEHHOM
TTUPAMUJIBI

55 KonrtponbHas paboTa o reme bubnnoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04

but6mmoreka [JOK

56 [Tonsitue 00 00BEME

https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 O0BEéM TUpaMUIbI 1

https://m.edso0.ru/235171b3
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bu6mmoreka [IOK

58 OOnEm nHpamn et https://m.edsoo.ru/f47dfefd
. bubmmoreka [IOK
> O0bEm nupavize! https://m.eds00.ru/79c10312
. bubmmoreka [JOK
60 OOnEm nHpamn et https://m.edsoo.ru/2faadc3f
" bubmmoreka [IOK
ol OObEM pH3MLI https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 OOBEM pH3MEI https://m.edso0.ru/1e053890
N bubnuoreka [JOK
63 OOBEM pH3MEI https://m.edso0.ru/482d3f51
64 KonTposabHnas pabota no reme bubnuorexa LIOK
"O0BbEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEeMAaTU3alMsl 3HAHMI. bubnuorexa [JOK
ITocTpoeHue ceyeHul B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, o6o01ICHNE
CHUCTEMaTH3aIUsl 3HAHUH.
o Brluncnenue pacCTOAHUM: MEXKIY BuGmorexa LOK
JUBYRIL TOUICANH, OT TOIEH A0 https://m.edso0.ru/f7792ba9
MPSIMOM, OT TOYKH JIO TJIOCKOCTH,
MEXy CKPEIUBAIOIUMUCS
MPSIMBIMH
but6mmoreka [JOK
67 Hrorosas koKTpoIIbHas padora https://m.edso0.ru/b9146bc0
68 [ToBTOpeHmE, 00001IICHNE bu6nmnoreka [IOK

cUCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/56765e8b
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Brrancienue yrioB: MExIy
CKpCIIUBAOIINUMUCA ITPSAMBIMHU,
MEXIY IIPSMOH U TUIOCKOCTBIO,

JBYT'PAaHHBIX YIJIOB, YTJIOB MEKIY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudpoBbie
n/n Tewa ypoxa Bcero Kontpobibie | Ipakririeckue U3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paaunyc,
1 JUaMeTp; TJI0IA b TOBEPXHOCTH 1 5.09 bubmorexa HOK
https://m.edsoo0.ru/0341bc2b
chepsl
B3aumnoe pacnonosxenue chepsl u

5 IJIOCKOCTH; KacaTelbHas 1 12.06 bubnnoreka [IOK
IJIOCKOCTh K cdepe; TUIONaIh https://m.edsoo.ru/bed12a43
chepsl

3 H3ob6paxenue cdepsl, mapa Ha 1 19.06 bubnnoreka [IOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapuyeckas MOBEPXHOCTbD,

4 o0pasyromye UINHAPHYECKON 1 26.09 bubnnorexa [IOK
MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
HUAJTUHAPUYECKON MOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIias u oCh; 1 310 bubmuoreka [JOK
onIa b OOKOBOM M MOJHON https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300paxkenne nuanMHapa Ha
mockocTH. Pa3BépTka muiuHapa.

6 Ceuenus urHpa (TII0CKOCTHIO, 1 10.10 but6moreka [JOK
NapaJuIeIbHON WIN https://m.edso0.ru/016e25eb
MEPIECHINKYIISIPHON OCH
UTAH]IPA)
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Konunueckas moBepxHOCTb,
o0pa3yroline KOHU4eCKon

bubnnorexa [JOK

7 17.10
IIOBEPXHOCTHU, OCh U BEPLIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHoBaHMe 1 BepIlIKHa,

8 o0pasyrolias u oCh; MIONIAIb 24.10 bubmorexa HOK

pasy Um L e ’ https://m.edso0.ru/897dd3b2
OOKOBOH U IOJIHOM MOBEPXHOCTH
Y ceu€HHbIi KOHYC: 00pa3 ue u
9 BBICOTA,; OCHOBaI-}I,I/Iﬂ u 201(}(’)}1(3):; 7.11 bubsmorexa [IOK
’ ' https://m.edso0.ru/1468bab3
MIOBEPXHOCTh
N306paxkenue konyca Ha
mrockocTh. Pa3BépTka KoHyca.
Ceuenust KoHyca (TJIOCKOCTBIO, bubnnoreka [IOK

10 g 14.11
rapasuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXOIAIIEH uepe3
BEPILIUHY)

11 Kom6unanus Ten Bpatienus u 2111 bubnnorexa [IOK
MHOTOIPaHHHKOB ' https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIACAaHHBINA OKOJIO

12 cdepsl; cdhepa, BIMCaHHAs B 5811 bubmuorexa [LIOK
MHOTOIPaHHMK UK B TEJIO ' https://m.eds00.ru/0b136158
BpaIICHHUS

13 Ilonsarue 06 006EMe. OCHOBHEIE 512 bu6nmmorexa [IOK
CBOICTBa 0OBEMOB TeEl ' https://m.edso0.ru/26a03fb7

N bubnuoteka [IOK
14 O0BEM MIMHIPaA, KOHYCa 12.12
I Aap Yy https://m.edso0.ru/5513d87b
b K
15 O06béM mapa u momaab chepsl 19.12 nommorexa [0

https://m.edsoo.ru/d189bde2
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[Tono6OHbIe Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXK Y IIOIAISIMU

bubnnorexa [JOK

16 26.12
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOO00HBIX TEI
17 KonTponbnas paboTa 1o remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbI Te" https://m.edsoo.ru/4a33a8ab
18 BexkTop Ha mmockocTy U B bu6mmoteka [LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroskeHue U BLIYUTaHHE BEKTOPOB buGnnorexa [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Pemenne 3amay, cBI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUI TEHCTBUI C bubmiorexa [IOK
p p https://m.edsoo.ru/5a827900
BEKTOPAMHU
[TpstmoyronbHas cuctema
KOOPJMHAT B IIPOCTPAHCTBE.
23 Koopﬂ WHATEI BpeKTOp a bubnmorexa [TOK
PA . pa. https://m.edso0.ru/48db7058
[Tpocreitmue 3aqaun B
KOOpAMHATaX
Yron mexay BEKTOpamH.
24 CkansapHoe Iponu3BeIeHNIE bubmmorexa [OK
p p 4 https://m.edsoo.ru/725effc4
BEKTOPOB
o5 Brluncnenue yrios Mexay bu6mmoreka [IOK

MMPSAMBIMU U IINIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e
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KoopauHatHO-BEKTOPHBIN METOT

bu6mmoteka [IOK

26 TIPH PEILICHIH FEOMPTpHHCCRIX https://m.edsoo.ru/d3alfe30
3aa4q
KoHntposnbhas pabora 1o teme
27 "BeKTOpbl U1 KOOPAUHATHI B bubmmorexa [IOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
28 CHCTEeMaTH3alMsl 3HAaHUH. bubnuorexa [JOK
OcHoBHBIE QUTYPBI, (PAKTEL, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IUIaHUMETPUU
[ToBTOpEeHue, 0000MIICHNE 1
29 CHUCTEeMaTHU3alys 3HaHU. bubnuorexa [JOK
OcHoBHbIe QUTYpBI, (HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IUIaHUMETPUU
[ToBTOpenue, 0600mEeHNE U
30 cHUCTeMaTH3aIvs 3HaHUH. 3a1a9u bubnuoreka [JOK
IJIAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 06061ICHNE U
31 CHUCTeMaTHU3aIvs 3HaHW. bubnuorexa [JOK
OcHoBHbIe QUTYpBI, (HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMETPHH
bu6mmotexka I[IOK
32 Hrorobas KoHTpoIbHAs paboTa https://m.edsoo.ru/ec24dfc2
[ToBTOpeHmE, 0600ITICHUE U
33 cHUCTeMaTh3aIvs 3HaHUH. 3a1auu bubmuorexa [JOK

MJIAHUMETPUH ¥ METOJIBI UX
pelieHus

https://m.edsoo.ru/4dffda97
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






