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NMOACHUNTEJIbHAA 3ATTNCKA

PaGouas mporpamMma yue6HOro Kypca «I'eomerpus» 6a30BOro ypoBHs st
oOyuaromuxcsas 10 —11 xkmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOI'0  O0Opa30BaTENbHOIO  CTaHAApTa  CPEeIHEro  OOUIEero
o0pa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEAbIBISIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, M TPAIUIMN POCCUUCKOro 00pa3oBaHUSI.

Peanuzanus MPOrPaMMBbl o0ecreunBaeT OBJIAZICHUE KJIFOYEBBIMU
KOMIIETEHLIUSMHU, COCTABIISIOLIMMHI OCHOBY JJII CAMOPA3BUTHSI U HEMTPEPHIBHOT'O
o0Opa3oBaHus, L[EJTOCTHOCTb OOLIEKYIbTYPHOTO, JMYHOCTHOTO u

MO3HABATEIBHOrO PA3BUTHUS JMYHOCTH O0YHArOIINXCS.
LLEE/TN NSYUEHNA YUEBHOI O KYPCA

BaxnocTe yueOHOro Kypca T€OMETpUH Ha YPOBHE CpEIHEro OoOIIero
0o0pa3oBaHusl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U
OPEIMETHBIX PE3YJIbTaTOB OOYUEHHUsI F€OMETPUU B HANPABICHUU JIMYHOCTHOIO
pa3BuTHs 00ydaromuxcs, GopMUPOBaHUSA (PYHKIIMOHAIBHON MaTeMaTHUeCKON
IPDaMOTHOCTH, M3YYEHHs JpPYIMX Y4eOHBIX JUCUMIIIMH. Pasputhe y
00y4arouMxcsl MPaBUIIBHBIX IMPEJICTaBICHUNA O CYIIHOCTH U NPOUCXOXKACHUU
TEeOMETPUYECKUX aOCTpaKIui, COOTHOLIEHHUH pEealbHOTO U  HAEaJIbHOTO,
XapakTepe OTPaKEHHsI MAaTeMaTH4YEeCKOW HAyKOM SBJICHUH U MPOLIECCOB
pEaTbHOrO MHUpa, MECTE T€OMETPUU B CUCTEME HAyK M POJIHM MaTEMaTHUECKOIo
MOJETMPOBAaHUS B HAaydHOM TIO3HAHMM ¥ B TMPAKTHKE CHOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUalUXCA, a TaKXKEe KauyecTB
MBILUICHUS, HEOOXOAUMBIX JUUIs alalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIETCS OMHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs, TaK Kak OOECIEeYMBAaET BO3MOXHOCTh H3YUEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIIIeHHE, GOPMUPYEMOE MPU HU3YYCHHH OO0 YJarOIIUMUCS
NOHATUWHBIX OCHOB T€OMETPUM U TOCTPOCHUU UEHNOYKHU JIOTMYECKUX
YTBEPXKJICHUH B XOJ€ PEUICHUS T€OMETPUUYECKUX 3a]lad, YMEHUE BBIIBUTATH U
OIIPOBEPraTh TUIMOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPHU PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIaCTAX AEATENIHOCTU YenoBeka. OpHUeHTalus yeloBeKa BO BpEMEHU
U TIPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €T0 COLHUAJIbHOro ObITHS, dopma
OTPaKEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeicTBUTENbHOCTU. OlepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHSIET pa3HbIE BUIbl Y4EOHOH W TPYAOBOW JEATEIBHOCTH,
ABIISICTCSl OTHUM W3 MPO(GECCHOHATBHO BaKHBIX KayeCTB, MOITOMY aKTyallbHa
3aa4a GOpMHUPOBAHUS y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOI'O MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHUECKOM IeATeIbHOCTH IO MHOTUM HAIPaBICHUSIM.

Ilenp ocBoeHust mporpaMMbl yueOHOro kypca «I'eomerpus» Ha 0a30BOM
ypoBHE OOydeHHs — O00IIe00pa3oBaTeNbHOE U OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs 4yepe3  oOeclieyeHWe  BO3MOXHOCTH  NPUOOPETEHUS |
UCIIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JCHCTBUM,
CHCIM(PUYHBIX  TEOMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOKCHHUS
o0pa3oBaHUsA MO CHEHUAJIBHOCTSAM, HE CBA3AHHBIM C  TPUKIAJTHBIM
UCMOJIb30BAaHUEM F€OMETPHH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeAHA3HAUYCHA IS
OOyJaroImMXCcs CpeaHeld IIKOJBbI, HE HCHBITHIBABIINX  3HAYUTEIBHBIX
3aTpyJHEHUN HA YPOBHE OCHOBHOTO 001Iero obpazoBaHusi. Takum oOpazom,
oOyyaroiuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MaTEMaTHUUYECKUE
YMEHWS, CBI3aHHBIC CO CIEIU(PUKON reoMeTpur U He0OXOIUMBIC I KU3HH B
COBpeMeHHOM obOmiecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTH HM3Yy4YUTh
reoOMeTpUI0 0oJiee TIIYOOKO, €CJId B TaJIbHEHUIIIEM BO3HUKHET HEOOXOIUMOCTh B
TCOMETPUICCKUX 3HAHUAX B IPO(eCcCHOHATBHON IeATeTLHOCTH.

JlocTikeHHne TeNM OCBOEHUSI TMPOTrpamMMbl 00ECIIEYUBACTCA PpEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpHOpUTETHRIMH 3aJadaMH OCBOCHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax siBISrOTCS:

e (opmupoBaHHe TPEACTABICHUS O TEOMETPUHM KaK YacTU MHUPOBOU

KyJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe MPEACTABICHHUS O MHOTOIPAaHHUKAX U TeJlaX BpaIlleHUs
KaK O B@KHEHWIIUX MATEeMATHYECKUX MOJEISIX, TO3BOJISIFOIIUX
OINKCHIBATH U U3Yy4aTh pPa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHre yMeHHUsS paclo3HaBaTb HA YEPTEKaxX, MOJEISIX U B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJa BPAICHHUS,;

e OBJAJICHHME METOJlaMM  pelICHUs 3a7a4 Ha TOCTPOCHUs Ha
M300paKEHUSAX POCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHme yMEHUS ONEPUPOBATH OCHOBHBIMH TOHATHSMH O
MHOTOIpaHHUKaX M TelaX BpaIIeHHs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE AQITOPUTMaMU pEIICHHUs OCHOBHBIX THUIIOB  3ajad;
dbopMHupOBaHWE YMEHHsI TPOBOIUTH HECIOXHBIE JOKA3aTeIIbHBIC
pacCy>KJeHusl B XOJIe PEIICHUs] CTEPEOMETPHUUECKUX 3a7ad U 3a7ad C
MIPAKTUYECKUM COICPKAHUEM;

e pa3sBUTHEC  WHTCIUICKTYaJIbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
OOy4JaroIMXCcs, TO3HABATEILHON AaKTUBHOCTH, HCCJIEI0BATEIHCKUX
YMEHHH, KpUTUIHOCTH MBIIICHUS;

e (¢opMupoBaHue  (QYHKIIMOHATHLHOW  TI'PaMOTHOCTH,  pPEJICBAaHTHOM
r€OMETPUHU: YMEHHUE pACIO3HaBaTh TMPOSBICHUS TEOMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTYyallUsSIX M MPH U3yYEHUHN NPYTUX YICOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMyauMpoBaTh WX Ha S3bIKE
r€OMETPUM M CO3/1aBaTh T'E€OMETPUYECKHE MOJENH, TMPUMEHSThH
OCBOCHHBI T€OMETPUYECKHI ammapar g pelieHus] MPaKTUKO-
OPUEHTUPOBAHHBIX  3aJlad, HWHTEPOPETUPOBATH U  OIICHUBATH
MOJIY9CHHBIC PE3YJIbTATHI.

OTIMYUTETHFHON 0COOEHHOCTHIO MPOrPaMMBbI SIBIISIETCSI BKIIIOUEHUE B KYpC
CTEpeOMETpHM B Hadallie €ro W3Yy4CeHHs 3a7ad, peliaeMblX Ha YpPOBHE
WHTYUTUBHOI'O MO3HAHUA, U ONpeAeIEHHBIM 00pa3oM OpraHM30BaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIAPYET MPOTEKaHNE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET
K aJbHEHIIIEMy N3YICHUIO TTPEMETA.

[Ipenmnoutenue oTAAETCS HATISTHO-KOHCTPYKTUBHOMY METOJY OOydeHHS,
TO €CTh TCOPETUYCCKHME 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH
IPEIMETHO-TIPAKTUYCCKON  NeATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
MPEJICTABIICHUN Yy Yy4alluxcsl B Kypce€ CTEPEOMETPUU MPOBOJMUTCS 3a CUET
pemieHusl 3a7ad Ha CO3/IaHMe TPOCTPAHCTBEHHBIX OOpa3oB MW 3aga4 Ha
OTIepHPOBAHKE MPOCTPAHCTBEHHBIMU oOpazamu. Co3ganue odpasa MPOBOAUTCS



C OMOPOIl Ha HATJIATHOCTh, a OTIEPUPOBAHKE O0OPA30M — B YCIOBUSX OTBICYCHUS
OT HArJIsiTHOCTH, MBICJICHHOTO U3MEHEHUSI €r0 UCXOTHOT'O COJICPIKAHMUS.

OcHoBHBIE conepxaTenbHbie JUHUU Kypca «leomerpuu» B 10-11
Kinaccax: «MHOrorpanHukmn», «IIpsmble U MIIOCKOCTH B MPOCTPAHCTBE», «Tema
BpanieHus», «BeKTOpbl W KOOpAMHATHI B MPOCTPAHCTBE». DopMupoBaHue
JIOTUYECKUX YMEHUM pacipenessieTcsi He TONbKO MO COIEPKATEIIbHBIM JIMHUSM,
HO ¥ 10 rofiaM oO0y4eHUsl Ha YPOBHE CPEIHETO O0IIero 00Opa3oBaHusI.

Conepkanue oOpa3oBaHUs, COOTBETCTBYIOINIECE MPEIMETHBIM pe3yJbTaTam
OCBOCHHSI pPabodYeil TPOrpaMMbl, pacmpeneN€HHBIM [0 TojAaM OOy4YeHUS,
CTPYKTYpPUpPOBAaHO TakKUM o0Opa3oM, 4YTOOBI OBJIAJCHUE TE€OMETPUUCCKUMHU
MOHSATUSIMU M HAaBBIKAMU OCYILIECTBJIISIIOCH MOCIEA0BATEILHO U TTOCTYMNATEIbHO,
C COONIOICHHEM TPUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0  CHUCTEMY TE€OMETPUYECKUX  IPEICTaBIICHUN
o0y4Jaromuxcs, paclupsiss U yriayounss e€, o0pa3ys MpoYHbIE MHOKECTBEHHbIE
CBSI3U.

MECTO YYEBHOI' O KYPCA B YHEBHOM TlNJ1IAHE

Ha uzyuenue reomerpun oTBoaMUTCS 2 yaca B Henento B 10 kimacce u 1 gac
B Hezenmo B 11 kjacce, Bcero 3a jaBa roja oOyueHus - 102 ydeOHBIX dYaca.



COOEP>XAHWVE YHYEBHOI O KYPCA
10 K/T1ACC

npﬂMbIe M MJTI0OCKOCTU B MNMPOCTPaHCTBE

OCHOBHBIE TOHATUS CTEpeoMETpUH. Touka, mpsMas, IUIOCKOCTb,
npoctpadcTBO. [loHsTHE 00 aKCMOMATHUYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3auMHOe pacnonokeHrne NpsMbIX B IPOCTPAHCTBE: IEPECEKAOIINECH,
napajjielibHble M CKpeluBaromuecs: mnpsMble. [lapamiensHOCTh NpsSMBIX U
IUIOCKOCTEH B TMPOCTPAHCTBE: NapajUlesibHble TMpSMbIE B MPOCTPAHCTBE;
NapaJJIeIbHOCTh TPEX MPSAMBIX; NAapPAJUICIIBHOCTh NPSAMON M MJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIrOJl MEXAY INPSAMbIMM B IPOCTPAHCTBE.
[lapamnenpbHOCTh  IUIOCKOCTEH:  INApajulelbHbBIE  IIJIOCKOCTH;  CBOMCTBA
napajuieJbHbIX IulockocTei. Ilpocreiiine mnpocTpaHCTBEHHBIE (GUTYpbl Ha
IUIOCKOCTH: TE€TPadp, KyO, napasuiesenurel; IOCTPOCHNUE CEUEH M.

[lepneHIMKYIAPHOCTD IPSIMOM M TUIOCKOCTH: NEPIEHANKYJISAPHBIE IPSAMbIC
B IPOCTPAHCTBE, MPSMBIE MapaJUICIbHbIE U NMEPHEHAUKYISIPHBIE K IUIOCKOCTH,
NPU3HAK TMCPHCHAUKYISIPHOCTH NpPSMOM M IUIOCKOCTH, TEOpeMa O IMpPsSMOH
NEePICHANKYIAPHON MIIOCKOCTH. YTIbI B IPOCTPAHCTBE: YOI MEX/ NPSAMOH 1
IJIOCKOCTBIO;  JIBYIPAaHHBI  Yroj, JHMHEWHBIA Yrojll JBYrpaHHOro yrija.
HepHeH,Z[HKijIp U HAaKJIOHHBIE: pPAacCTOSHUE OT TOYKH JIO IIIOCKOCTH,
paccTossHUE OT MPSAMON /0 IUIOCKOCTH, MPOEKLUMS (PUIypbl Ha IJIOCKOCTb.
[lepneHANKYIAPHOCTh IUIOCKOCTEH: NPHU3HAK MEPHEHAUKYIIPHOCTH JBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHanKYJIsipax.

MHororpaHHuUKu

[lonsiTue MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTHl MHOIOTPaHHUKA,
BBIIIYKJIBIE W HEBBIIIYKIIBIE MHOIOIPAaHHHKH; pa3BEPTKA MHOIOIPaHHUKA.
[Ipuzma: nN-yrospHas mnOpu3Ma; T'paHW W OCHOBAHMS NPHU3MBI; OpsMas U
HAaKJIOHHAasT ~ NpU3Mbl; OOKOBass M TMOJHAs  MOBEPXHOCTb  MPHU3MBI.
[Tapannenenunen, NpAMOYrOJIBHBIA —MMAPAJUIEIEIANE] W €ro  CBOWCTBA.
[Mupamuna: N-yronbHas nNupaMuia, TpaHU U OCHOBAaHUE NMHUpPAMUJbL, OOKOBas U
NOJIHASL TIOBEPXHOCTh MHUPAMUbI; IMpaBWIbHAs M YCEUEHHas Mupamuja.
OneMeHThl Npu3Mbl M nupamuabl. [IpaBUIbHBIE MHOTIOIPDaHHHMKHU: TOHSITHE
MIPaBUJIBHONO MHOTOIPAHHMKA; NPABWIIbHAS MPU3Ma W MpPaBUJIbHAS NMUPaMUAA;
OpaBUbHAsl TPEYrolbHAs NHUpPaMHUIa W [PaBWIbHBIA  TeTpa’ap; Kyo.
[IpencraBienne O NPaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJp, HOJIEKa’dp U
ukocazap. CedyeHus Npru3Mbl U TUPaAMUBL.

CuMmMmeTprst B POCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHThl CHMMETPUM B THUPAMHUAAX, [apajulesenuIenax,
MPaBUJIbHBIX MHOTOT' PaHHUKAX.

Bbruncnenre 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AHMaroHai M, YrJbl.
[Inomaas OOKOBOW MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH MPSAMOMl TPHU3MBI,
IJIOUIaJb OCHOBAaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSMOM MTPHU3MBI.
[Inomans OOKOBOW IMOBEPXHOCTH U IOBEPXHOCTH MPABHIBHON NUPAMMUJIBI,
TeopeMa O IUIomaaAu yceuéHHOW mnupamuibl. [loHsitue 06 o00béMe. OOBEM
OUPaMUIbl, TPU3MBI.

[TonoOuble Tena B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOIAISIMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 K1ACC



Tena BpaLleHus

[unuanpuyeckass  MOBEPXHOCTh,  00Opa3yloolmue  HUIMHAPUYECKOU
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [[WimHAp: OCHOBaHUS U
OOKOBasi MOBEPXHOCTh, OOpasymollas U OCh; IUIONAAhL OOKOBOW M TOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW moBepXHOCTH. KOHyC: OCHOBaHHME M BEpIIUHA,
oOpa3ytomasi ¥ 0Ch; IUIOMIA[b OOKOBOW ¥ TIOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolire 1 BbICOTa; OCHOBAHMS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IUaMeTp; IIOMIaAb MOBEPXHOCTU ChEpHI.
B3aumHoe pacnonoxenue cdepbl U IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cdepe; momaab chepsl.

N300paxkeHne Ten BpalleHUss Ha IUIOCKOCTH. Pa3BépTka uuiauHapa u
KOHYca.

KoMOuHanuu Ten BpallleHus M MHOTOIPAaHHMKOB. MHOrorpaHHuK,
ONMMCAHHBIA OKOJIO cepbl; cdepa, BNMCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaIlCHUSI.

[Tonsitue 00 o6bEMe. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00
00BEME TPSIMOYTOJBHOTO TapajuleNienuiena M cieAacTBus u3 He€. O0bEM
HWIMHJIpa, KoHyca. O0bEM mapa u miomaab chepsl.

[Tono6ubie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJIO0HBIX TEJl.

Ceuenusi nmwiMHapa (MapavieibHO U NEPHEHAUKYISIPHO OCH), CEYEHUS
KOHYca (MapaJyieJIbHOE OCHOBAHUIO U MPOXOMSIIEE Yepe3 BEPIINHY), CEUEHUS
niapa.

BeKTopbl 1 KOOPAMHATbI B MPOCTPAHCTBE

Bektop Ha mockoctd W B mpocTpaHcTBe. CloXeHWe W BbIUMTAHUE
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4UCIO0. PasliokeHue BEKTOpa MO TPEM
HEKOMIUJIaHapHbIM BekTopaM. llpaBuio mnapannenenunena. Pemienue 3amady,
CBSI3aHHBIX C MPUMEHEHUEM MpPaBUJI JECUCTBUNM ¢ BekTOopamu. [IpssmoyrosbHas
cucrema KoopauHart B npoctpaHcTtBe. Koopaunatel Bekrtopa. IIpocreimue
3aJlayd B KOOpJMHATax. YTojd Mexay Bekropamu. CKalsipHOE MpPOU3BEICHHE
BEKTOPOB. BbluucieHue yrjioB MEXAy MNOpSIMbBIMU UM IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJI MpH PEIICHUH TIeOMETPUYECKUX 3ajad.



NMIAHVPYEMBIE PE3YJIbTATbI
JIMYHOCTHDbIE PE3YJIBTATDI

JIuyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO TMpeamera
«MaremMaTuka» XapakTepU3yIOTCS:

["paxkgaHCcKoe BocnUTaHMe:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKON TO3UIMHM  OOYYarolmerocss Kak
AKTUBHOTO W OTBETCTBEHHOTO YJIECHA POCCHICKOTO OOIIECTBa, MPEICTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIICHUM, TPOLEAYp TpaxJaHCKOro oOmiecTBa (BBIOOPHI, OMpOCH WU TIP.),
YMEHUEM B3aUMOJEHCTBOBATh C COLMATBbHBIMA MHCTUTYTAMH B COOTBETCTBHHU C
uX QYHKIUSMU U HA3HAYCHUEM.

[aTpnoTmnyeckoe BocnmuTaHue:

c(pOpMUPOBAaHHOCTBIO  POCCHMCKOM  TIpakJaHCKOM  MJIEHTHUYHOCTH,
YBaXEHHUS K MPOIUIOMY U HACTOSIEMY POCCUMCKON MaTEMATHUKH, [IEHHOCTHBIM
OTHOILIEHHEM K JIOCTUKEHUSIM POCCHUICKMX MAaTEMATUKOB M POCCHICKON
MaTeMaTUYECKOW IIKOJbl, K HCIOJb30BAHUIO ITUX JOCTHUAKEHUU B APYrUX
HayKax, TEXHOJIOTUsX, chepax SIKOHOMUKH.

[yX0BHO-HPaBCTBEHHOI 0 BOCMUTaHWSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoja;
c(hOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEICHUS,
CBA3aHHOI'O C TMPAKTUYECKHMM MPUMEHEHHEM JIOCTUKEHHUA HAyKH H
NEATeIbHOCTIO YYEHOT0; OCO3HAHWUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYHMBOTO OYTYIIETO.

ACTeTNYECKoe BOCMUTAHMWE:

ACTETUYECKUM OTHOILICHHEM K MHUPY, BKIIIOUAs 3CTETUKY MaTEMaTHYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pELIECHUH, pacCyXIeHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTUYECKUM AaCIleKTaM pa3IMYHbIX BHUIOB
MCKYCCTBa.

du3nyeckoe BOCNUTaHME:

chOpMUPOBAHHOCTHIO yMEHHS TPUMEHSITh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 370poBOro M 0Oe3omacHOro o0pas3a JKM3HHU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO (370pOBOE MHUTAaHWUE, COATAHCUPOBAHHBIN
PEXKHUM 3aHSITHI M OTIbIXA, PETYJspHas PU3NIecKast akTUBHOCTS); (PHU3NIECKOTO
COBEPIIECHCTBOBAHMUS, pu 3aHATHUAX CIIOPTUBHO-03JOPOBUTEIILHOM
NEATENLHOCTHIO.

TpynoBoe BocNUTaHME:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IIEHHOCTU TPYAOIIO0HUS; HHTEPECOM K
pa3nudHBIM  cepaM  TPOo(EeCCHOHATBHOW  NEATEILHOCTH, CBS3aHHBIM C
MAaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIN BBHIOOD
Oyayuielr mpodecCud M pealiu30BBIBATH COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,
TOTOBHOCTHIO U CIIOCOOHOCTBIO K MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM0o00Opa30BaHUIO Ha MPOTSHKEHUH BCEM KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIPaBIECHHOCTH.

3KonormnyecKoe BocnmTaHue:

c(hOPMUPOBAHHOCTHIO AKOJIOTMUECKON KYJIbTYpbI, TIOHUMAHUEM BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX  MPOLECCOB HAa COCTOSHHE NPUPOJHONM U
COLIMAILHOM Cpelbl, OCO3HAHMEM TJIOOATBHOIO XapakTepa HKOJOTUYECKUX
npoOjeM; OpUEHTalued Ha TMPUMEHEHHUE MaTeMaTUYeCKUX 3HAHUW s



pelieHus 3a1a4 B 00JacTH OKPYKaIoIIEed Cpebl, TUIAHUPOBAHUS MTOCTYIIKOB U
OLICHKU UX BO3MO’KHBIX MTOCJHEICTBUI JIJIs1 OKPYKAIOLIEH Cpeibl.

LlleHHOCTI/I Hay4HOr o nosHaHMA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS Haykh U OOIIECTBEHHOW MPaKTUKH,
NOHMMaHHUEM MaTeMaTHYeCKON HayKu Kak cepbl YeIIOBEUECKON 1eATEIbHOCTH,
ATanoB €€ pa3BUTUS M 3HAUMMOCTH JJI1 PA3BUTUS LUMBUIIM3ALNN; OBJIAJECHUEM
A3BIKOM MAaTEMaTUKH M MaTeMaTHYECKON KYJbTYpOM KakK CpPeICTBOM MO3HAHMS
MHUpa; TOTOBHOCTBIO OCYIIECTBJISAITH IPOEKTHYK0 U  MCCIIEI0BATENbCKYIO
NEeSTEeNbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METATNPEOMETHBIE PE3Y/JIbTATbI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO MpeAMETa
«Marematukay XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATLHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIaMUSHBIMU OeUCTNEUIMU.

1)  VYuusepcanvnvie nosnasamenwvhwvle Oeticmeusi,  0Oecnedu8arOm
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yYarouuxcs (0ceoeHue
Memo008 NO3HAHUA — OKPYXCarowjezo  Mupa, HpUMeHeHue  JI02UYeCcKUX,
uccnedosamenbCKux onepayuii, ymeHnutl pabomams ¢ uHgpopmayueti).

Ba3oBble 10rMYecKme JencTBUS:

e BBISIBISITH u XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHI, OTHOIIECHUN MEXIY MOHSATHSIMH,
dbopMynpoBaTh oTpeieNieHuUs TOHSITHI; YCTaHaBJIUBATh
CYIIIECTBEHHBIN MpHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJII 0000IICHUS
Y CPaBHCHUS, KPUTEPUH MTPOBOIUMOTO aHAJIH3a,;

e BOCHpUHUMATH, (OPMYIMPOBATH W MPEOOPA3OBBIBATH CYXKIICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE;
YCIIOBHEIE;

e BBIBISAITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W
npotuBopeunsi B ¢akTax, JAHHBIX, HAOTIOJACHUSX U YTBEPXKICHUSIX;
npenjaraTb  KpUTEPHHM  JUISI  BBISABJICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNI;

e JIeNaTh BBIBOJABI C MCIIOIH30BAHUEM 3aKOHOB JIOTHKH, MEAYKTHBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUECHUN 110 aHAJIOTUH;

e TMPOBOAUTH  CAMOCTOSTENLHO  JIOKA3aTE€IbCTBA  MAaTEMAaTHYECKHUX
yIBEp)KIeHUH  (TIpssMble W OT  MPOTHUBHOTO),  BBICTPAWBATH
apryMeHTallHIo, OPUBOJIUTHh  MOpPUMEpPbl U KOHTPHPUMEpHI;
00OCHOBBIBATh COOCTBEHHBIC CYKICHUS 1 BBHIBOJIBI;

e BBIOMpPATH crOCOO permieHust y9eOHON 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMPATh HamOoJiee MOAXOMSAININN € y4E€TOM
CaMOCTOATENBHO BBIJIEIECHHBIX KPUTEPHEB).

ba3oBble nccnepoBaTesibCKnNe AeNCTBUA:

e HUCIONB30BaTh  BOMPOCHl KaK  HCCIENOBATEIbCKUM  MHCTPYMEHT
MO3HAHUS, (HOPMYIMPOBATH BOMPOCH], (DUKCUPYIOIMIUE TPOTHBOPEUHE,
po0sIeMy, yCTaHABIMBAThL UCKOMOE M TAaHHOE, (JOPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIBHO  CIUIAHMPOBAHHBIA  JKCIEPUMEHT,
WCCIICIOBAaHNE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO



O00BbEKTa, SIBJICHUA, IMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BbEKTaMU, SIBICHUSIMH, IIPOIIECCAMMU;

CaMOCTOSITENILbHO ~ (OPMYyAUpOBaTh OOOOIIEHHS] W  BBIBOJBI IO
pe3ysbTaTaM MPOBENEHHOIO0 HAONIOJCHMS, WCCIENOBAHMS, OLICHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIJBHUIAThH
MPEATNOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6oTa ¢ MHhopMaLmei:

BBISIBJIATH Je(UIUTHI HH(OPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIs1 OTBETa
Ha BOIIPOC U /ISl PEUICHMS 3a/1a4H;

BbIOMpaTh WMH(OpPMANMI0O W3 HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CHUCTEMAaTU3UPOBATh u UHTEPIPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUJIOB U (HOPM MpEICTaBICHUS;
CTPYKTYpUpOBaTh HHGOPMALNIO, TPEACTaBIATh €€ B Pa3IUYHbIX
dbopmax, WILTIOCTPUPOBATh rPaPpUUECKH;

OLEHHBATh  HAAEKHOCTH  HMHGOpMAIIMM  TIO  CAMOCTOSTEIHHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMYHUKamueHwvle Oelicmeus, 0becneuusaom
CcOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
O

LLIEHWE:

BOCIPUHUMATh M (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUHM C
YCIOBUSIMU U LEJISAMHU OOILIEHUS; SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI TIO XOZYy pPELIECHUs 3aJladyd, KOMMEHTHUPOBATh MOJYy4YEHHBIN
pe3yJIbTar;

B Xojie OOCYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMoun
TEMbI, IPOOJIEMBbI, peIaeMOM 3a/1au, BbICKA3bIBATh UJEH, HALIEJICHHbIC
Ha TIOWCK pELICHMS; COIOCTAaBIISATh CBOU CYXKIEHUS C CYXKIACHUSMH
JIPYTUX YYaCTHHKOB AHaiora, oOHapyXUBaTh pPa3JIMYUE U CXOJCTBO
NO3ULMKA; B KOPPEKTHOM (opMe (HOpMyIUMpoBaTh pPa3HOINIACUS, CBOU
BO3PaKCHMUS;

OpEICTaBIATh  pe3yJbTaThl  pPEHIeHHs  3aJayd, OKCIepUMEHTa,
UCCIIEIOBaHUs, MPOEKTa; CaMOCTOATENIbHO  BbIOMpaTh  ¢opMmar
BBICTYIUIEHUs C Y4YETOM 3aJady Mpe3eHTalud U OCOOEHHOCTEN
ayJIUTOPUU.

CoTpyLHNYECTBO:

3)

MOHMMAaTh ¥  HUCIOJB30BaTh  MPEHMYIECTBA  KOMAaHTHOM U
WHIWBUTyaTbHON paOOTHI TIPH pPEIICHUU YUeOHBIX 3a/ad; MPUHUMATH
1elb COBMECTHOM  JIEATENbHOCTH, IUIAHUPOBATh  OPraHU3aIfio
COBMECTHOM pPabOThI, pacmpeaessiTh BHABI pabdOT, JAOrOBapHBATHCS,
oOCyXJaTh TIpolleCC W pe3ynbTar paboThl; 0000maTe MHEHUS
HECKOJIbKUX JIIOJICH;
y4acTBOBAaTh B TPYIIOBBIX (opmax padoThl (0OCyxkAeHUs, OOMEH
MHEHHM, «MO3TOBBIC IITYPMBI» K HWHBIC); BBITOIHATH CBOK YacTh
paboOThl M KOOPAMHUPOBATH CBOU JIEUCTBUS C JPYTUMH UJIEHAMU
KOMaH/Ibl; OIEHUBATh KaueCTBO CBOETO BKJIaJia B OOIIUN MPOIYKT IO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBHS.
Yuueepcanouvie  pecynamuemnwie  Oeiicmeus,  obecneuusaiom

gbopmupoeaHue CMBICII0BbLX YCMAHROBOK U HCUZHEHHBIX HABLIKOE TUYHOCMU.
CamoopraHusayms:



e COCTaBJIATH IUIAH, AITOPUTM PEILIEHUs 33a4l, BEIOUpATh CIIOCO0
pELICHUSI C YUYETOM UMEIOIINXCA PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEW, ApryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pelIeHnit ¢ yuéToM HOBOM MH(pOPMAIIUH.

CaMOKOHTPO/b:

e BIAJCTh HABBIKAMHM TIO3HABATEJbHOM pe(IEKCUH KaK OCO3HAHMUS
COBCPIIACMBIX I[CﬁCTBI/IfI u MBICJIIMTCIBbHBIX IIpouccCoB, ux
pEe3yJIbTATOB; BIAJETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
MPOLIECCA U PE3YJITATA PEIICHU MATEMATUYECKOU 3a/1a4H;

e IMPCABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHUKHYTH IIpHU PCHICHUH
3ala4, BHOCHTHb KOPPCKTHBBI B [OCATCIbHOCTL Ha OCHOBC HOBBIX
06CTOSIT€JH>CTB, JaHHBIX, HaﬁHeHHBIX OHIH6OK, BBISIBJICHHBIX
TPYIHOCTEH;

e OHICHUBATL COOTBCTCTBUC PEC3YyJibTdTa LCIW W YCIOBHIM, OOBSICHATH
IMPHUYXUHBI JOCTHIKCHUS UJIM HEAOCTUIKCHUSA PE3YIbTATOB ACATCILHOCTH,
HAXOJUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3YJIBTATDI
10 KJTACC

OnepupoBaTh MOHATUSAMH: TOUKA, TIPSIMas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CICACTBHUS M3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh TMOHATHUSAMH: TAPAUICTLHOCTh W MEPIEHANKYISIPHOCTH
MPSIMBIX U TIOCKOCTEH.

KrnaccuduuupoBaTh B3aMMHOE pacHoJIOKEHUE TMPSMBIX U TUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIM YroJl, TPaHU IBYrPaHHOTO YTIJIa,
pedpo ABYTpaHHOTO YIJIa; JMHEHHBIM yroJl IBYrPAaHHOTO yria; rpajycHas Mepa
JBYTPAHHOTO yIJIa.

OmnepupoBaTh TOHATHSIMH: MHOTOT'PAaHHUK, BBIMYKIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPaBUILHBIM MHOTOTPAHHHUK.

Pacno3HaBath OCHOBHBIC BHUIBl MHOTOTPAHHHKOB (MMpaMuia; MpU3Ma,
PSMOYTOJIbHBIN Napauiesienure, Kyo).

KnaccupunmpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAaHUS IS
knaccuukanyy (BBITYKIbIE W HEBBITYKIbIE MHOTOTPAHHUKH; IPABUIILHBIC
MHOTOTPaHHUKH; MPSIMbIC U HAaKJIOHHBIC MPU3MBI, TapaUICICTUIIC/IbI).

OnepupoBaTh MTOHATHUSIMH: CEeKyIas MJIOCKOCTb, CCUCHHE
MHOTOI'PaHHHUKOB.

OOBSICHATH MIPUHITUIIBI TIOCTPOCHUS CEUCHUH, UCTIOIBb3YS METO/I CIIE/IOB.

CTpouTh C€UEHHUS MHOTOTPAHHUKOB METOJOM CJICIOB, BBIMOIHATH
(BBIHOCHBIC) TJIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD: BU
CBEpXy, COOKY, CHHU3Y.

PemaTe 3amaun Ha HaXOXJACHUE TCOMETPUUYECKUX BEJIMYMH TIO0 0Opas3Iam
WIK aIrOpUTMaM, IPUMEHSIST U3BECTHBIEC aHATTUTUYECKUE METO/IBI TIPH PEIICHUH
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a/lad Ha BBIUMCICHUE PACCTOSHUN MEXITy
JIBYMS TOYKaMH, OT TOYKH JIO TPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TTPSIMBIMHU.



PemaTp 3a1auu Ha HAXOXJAEHUE F€OMETPUUYECKUX BEJMYMH 1O 0oOpasnam
WJIM aJrOpUTMaM, MPUMEHSS U3BECTHbIE AaHAIMTUYECKHE METO/IbI IPU pPElICHUU
CTaHJAPTHBIX MAaTEMaTW4YeCKMX 3aJad Ha BBIUHMCICHHUE YIJIOB MEXIY
CKPEIIMBAIOUUMUCA TPSAMBIMU, MEXAY HPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruncnsate 00BEMBI M IUIOIAAM TMOBEPXHOCTEH MHOTOTPaAaHHUKOB
(mpu3ma, nUpaMKuaa) ¢ NpUMEHEHUuEeM (OpMYyH; BBIUHMCIATH COOTHOLICHUS
MEXAY TUIOIIAASIMU MTOBEPXHOCTEN, 00bEMaMu OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMHU: CUMMETPHSI B IPOCTPAHCTBE; LEHTP, OCb U
IJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPBHI.

W3BnekaTth, npeoOpa3oBbIBATh W HUHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTEeKax
U PUCYHKAX.

ITpumenaTs reomerpuyeckue (akThl JUIsl PELICHUS CTEPEOMETPUYECKUX
3aa4y, MPEANOJaraloliuX HECKOJbKO INAroB pPEIICHHs, €CIH  YCIOBHS
PYMEHEHUS 3a1aHbl B IBHOU opme.

[IpumenaTs mnpocTellve NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPU PELIEHUN CTEPEOMETPUUECKUX 3a/a4.

[TpuBoauTh MpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HU, paCIIO3HABATH MIPOSIBIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHsATh MOJIydeHHbIE 3HaHUS HA MPAKTUKE: aHAJIM3UPOBATh PEAlIbHbIE
CUTyallUM W NPHUMEHSATh W3YYCHHBIC IOHATUS B INPOLECCE MOUCKA PELICHUs
MaTeMaTHyecKu CGHOPMYIUPOBAHHOM MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallUM Ha S3bIKE TE€OMETPHM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM TIE€OMETPUUECKUX IOHATUM M TeopeM, ammapara aareOpsl;
pelaTh MPaKTUYECKHUE 3a7auM, CBA3aHHBIE C HAXOKIECHUEM T'€OMETPUYECKUX
BEJIMYHH.

11 KNTACC

OmnepupoBaTh MOHATUSIMH: IHJIMHAPUYECKAs MOBEPXHOCTb, 0Opa3yrolne
[WIMHAPUYECKOM  TMOBEPXHOCTH; IWJIMHApP, KOHHYECKas IOBEPXHOCTb,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepruiecKasi TOBEPXHOCTb.

Pacno3naBarth Tena BpauieHus (LUIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYESHHSI TEJ BPALICHHUSL.

KnaccuduumpoBars B3auMHOE pacronokeHue chepbl U INIOCKOCTH.

OmnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
BBICOTA CETCMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOIO CJIOS, BBICOTA
IIAPOBOTr'O CJIOST; IIIAPOBOM CEKTOP.

Boruncnsate 00bEMBI W IUIOMAAM TIOBEPXHOCTEH Ted  BpalleHus,
reOMETPUYECKUX TEN C TPUMEHEHHEM (HOPMYIL

OmnepupoBaTh MOHATUSMU: MHOIOIPAaHHUK, BIUCaHHBIH B chepy WU
ONMCaHHBIA OKONO cepwl; chepa, BOUCaHHAST B MHOTOTPAHHUK WU TEJO
BpAIICHHUS.

BbI4MCIsATh COOTHOIIEHUS MEXAY IUIOMIAIIMU [TOBEPXHOCTEN 1 00bEMaMu
IIOJOOHBIX TE.

N300paxkats u3ydaeMble (UTYpPHl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BemonHsATh (BBIHOCHBIE) TIIOCKHME YEPTEKH €3 PHUCYHKOB MPOCTHIX
00BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEN BPAI[CHUS.



N3Bnekarb, WHTEPOPETUPOBATH M MPEeoOpa3oOBbIBaThH HWH(POpMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYypaX, MPEJACTABICHHYIO HAa YepTexax
Y PUCYHKax.

OnepupoBaTh MOHITUEM BEKTOP B IMTPOCTPAHCTBE.

BpINoNHATE JOEWCTBUSI CIIOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB W
YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAaKUMH CBONCTBAMU OHU
00J1a1a10T.

[IprMeHATH MpaBUIIO MapAJUICIICIUIIEA.

OnepupoBaTh NOHSATUAMU: JIEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIroOJ
MEXKIY BEKTOpaMH, CKAIIPHOE IPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI.

Haxonuts cymMy BEKTOpPOB M IPOM3BEICHHE BEKTOpAa HA YHUCIO, YrOJ
MEXy BEKTOpPAMH, CKAIPHOE MPOU3BEAEHUE, PACKIaAbIBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKApPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reomerpudeckue (HakTbl IS PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, NOPEANONAralolIUX HECKOJbKO IIaroB pPEHICHUs, €CIU  YCJIOBUSA
IPUMEHEHUS 3aJIaHbl B IBHOUM (hopMe.

Pemars npocreiimme reoMETpUUECKUE 3a1a4d Ha IPUMEHEHNE BEKTOPHO-
KOOPAWHATHOTO METOA.

Pemarp 3amaum Ha [J0Ka3aTEIbCTBO MATEMATUUYECKHMX OTHOLUCHUH U
HaXOXJICHHE TEOMETPUYECKUMX BEIMYMH MO o0pasliaM WIH aJrOpuTMaM,
MPUMEHSAST MU3BECTHBIE METONBI MPU PEIIEHUH CTAHAAPTHBIX MATEMATHYECKUX
3a7ad4.

IIpuMeHAT, TpOCTEHIINE MPOrpaMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauTE TIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
YKA3HU, PACIIO3HABATh MPOSBIECHUE 3AKOHOB F'€OMETPHUU B HCKYCCTBE.

[IpuMeHATh MOTy4YEeHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH PEaIbHbIC
CUTyallUM U TIPUMEHSATh W3YYCHHBIC IOHATUS B IPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIHMPOBAHHON TIPOOJIEMBI, MOJICIHPOBATh pEabHBIC
CUTyallUM Ha A3bIKE TE€OMETPUHU, HCCIEI0BATh ITOCTPOEHHBIE MO C
WCITOJIb30BAaHUEM TE€OMETPHUYECKUX TOHATHM W TEOpEeM, armapara aireOpbl;
pelmarh MPAKTUYECKUE 3aJa4d, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX
BEJINYMH.



TEMATWNYECKOE NMNJ1AHNPOBAHWE

10 KJTACC
Ne Konun4yectBo 4acoB
HanmeHoBaHWe pasaenos DNeKTPOHHbIEe (UM pPoBbIe)
n/ KOHTpONbHbIE MpaKTnyeckne
1 TeM NPOrpamMb Bcero o6pasoBaTe/ibHble PeCypChbl
n paboThbl paboThbl
bubmioreka [IOK
1 B
BEAICITHE B CTEPCOMETPHIO 10 https://m.edsoo.ru/1c209e37
[IpsimbIe U IIIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bu6mmoreka IIOK
[TapamienbHOCT IPAMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEN
3 IlepneH UK yIIpHOCTh 12 bubmmorexa [{OK
MPSMBIX U MIIIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTibl MEXy NPSIMBIMH U 10 1 bubmmotexa [IOK
TJIOCKOCTAMU https://m.edso0.ru/1c209e37
bubmioreka [IOK
> Mrororpaititki 11 1 https://m.edsoo.ru/1c209e37
N bu6moreka [JOK
0 OOBEMEI MHOr O pRHHHKOB d 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHuUe: ceueHus, 4 1 bubmotexa [IOK
pPacCTOSIHUS U YTJIbI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



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

11 KJTACC

HanmeHoBaHMe KonunyecTtso yacoB
Ne 306108 U TeM ANeKTPOHHBbIE (LMPpPoBbIE)
n/n pasa Bcero KOHTpO/bHbIE lNpakTnyeckne 06pa30BaTENbHbIE PECYPChl
nporpaMmel paboThbl paboThbl
1 Tena BpaIICHIS 12 but6mmoreka [JOK
pattt https://m.edso0.ru/1¢209e37
N bubmmoreka [JOK

2
Obneat Te > ! https://m.edso0.ru/1¢209e37
BexTops!

3 KOOPAHHATDI B 10 1 bubmmoreka [JOK

p https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHUE,

4 00001IEeHH e, . ! bu6morexa I[JOK
cHUCTEeMaTHU3alus https://m.edsoo.ru/1c209e37
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOTPAMME



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




NOYPOYHOE NMNJTIAHNPOBAHNE

10 KJTACC
Ne KonnyectBo vacoB
ONeKTPOHHbIe
Jarta unppoBble
n | Temaypoka
/ yp Bcero K06HTpoanble n%aKTquCKme N3yyeHus obpasoBaTesibHble
g paboThl paboThl pecypcb|
OCHOBHBIE ITOHATHS
CTEPEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpanctBo. [IpaBuna bubmoteka ITOK
1 M300pakeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300paKEHUS TIIOCKOCTEH, d
napauiCJIbHBIX IMTPAMBIX
(OTpe3KOB), CepeIUHbI
OTpe3Ka
[TonsTHs: nepeceKarIuecs
bubmioreka [IOK
IJIOCKOCTH,
2 1 https://m.edsoo.ru/2d8a9c9
MEPECCKAOMUECCA ITpsAMad U 9
IIJIOCKOCTD B
[ToHsTHS: IEpECEKAIOIINECS
bu6mmnoreka [JOK
MJIOCKOCTH,
3 1 https://m.edsoo.ru/db685e7
NepeceKaroImuecs npsmMas u 3
ILUIOCKOCTh -
4 3HaKOMCTBO C L bu6mmoreka [JOK
MHOI'OTpaHHHKaMH, https://m.edso00.ru/a63959e



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

n300pakeHHe d
MHOT'OTPaHHUKOB Ha
pUCYHKax, Ha
MPOCKIIMOHHBIX YePTEeKaX
HauanpHble cBeIeHUS 0 KyOe

.. bu6mmoreka [JOK
U TUPaMHJIC, UX Pa3BEPTKU U

1 https://m.edso0.ru/b30dff3

Mopaenu. CeueHust 3
MHOI'OTPaHHUKOB -
HauanpHble cBeIeHUs 0 KyOe

N bu6mmoreka [JOK
Y TIUpaMKJIe, UX Pa3BEPTKU U

1 https://m.edso0.ru/3d8ffd3

Mozaenu. CeueHust 5
MHOTI'OTPAHHUKOB -
[Tonsarue 06
aKCHOMAaTHYECKOM bu6mmoreka [JOK
MMOCTPOCHUU CTEPEOMETPUU: 1 https://m.edsoo.ru/0Occ5c4f
AKCHOMBI CTEPEOMETPHUH U e
CIICICTBHS M3 HUX
[Tonsarue 06
aKCHOMAaTHYECKOM bu6moreka [JOK
MMOCTPOCHUU CTEPEOMETPHUU: 1 https://m.edsoo.ru/239c8cb
AKCHOMBI CTEPEOMETPUH U 4
CJIEICTBUS U3 HUX
[Tonsarue 06
aKCHOMAaTHYECKOM bu6mmoreka [JOK
MOCTPOEHUU CTEPEOMETPHHU: 1 https://m.edso00.ru/65c6b10
aKCHUOMBI CTEPEOMETPUU U 6
CIICICTBHS M3 HUX



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

IToustue 00

aKCHOMaTHYE€CKOM bubmioreka [IOK
10 MOCTPOCHUU CTEPEOMETPUM: https://m.edsoo.ru/258fc24
AKCHOMBI CTEPEOMETPHH U 5
CJIEJICTBUS U3 HUX
B3anMHoOe pacrionoxkeHue
IPSIMBIX B IPOCTPAHCTBE: bu6mmorexa IIOK
11 | nepecekaroumecs, https://m.edsoo.ru/1a2520f
HapauielibHBIE U 6
CKpEUIMBAOIINECS MPSIMbIC
[TapannenbHOCTh NPSAMBIX U
MJIOCKOCTEN B IMPOCTPAHCTBE:
bu6moreka [JOK
napajuiebHble IPsMbIE B
12 https://m.edsoo.ru/93ad36b
MPOCTPAHCTBE; 3
MapajuIeIbHOCTh TPEX -
MPSIMBIX
[TapannenpbHOCTh MPSMBIX U
. . bubmotexa [JOK
MJIOCKOCTEH B MPOCTPAHCTBE:
13 . https://m.edsoo.ru/ee1d19b
[TapaienbHOCTB PSIMON U 9
IUIOCKOCTH a
bu6mmoreka [JOK
Vbl ¢ coHanpaBIeHHBIMU
14 https://m.edsoo.ru/9f4071b
CTOpOHAMH 9
bu6moreka [JOK
VYron Mexay npsiMbIMH B
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE 5
16 | VYron mexay mpsSMbIMU B bubmuotexa [JOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a
0
[TapannensHOCTD bubmuotexa [JOK
17 TJIOCKOCTEN: mapaljieibHbIe https://m.edsoo.ru/2e18f25
IIOCKOCTH 5
CBoiicTBa nmapasielbHbIX bubmorexa [JOK
18 . P https://m.edso0o.ru/e504d65
TUIOCKOCTEH 6
[Ipocreitmme
MIPOCTPAHCTBEHHBIE QUTYPHI bubmorera TOK
19 P https://m.edsoo.ru/4a28dc0
Ha TIOCKOCTH: TETpa’ip, 5
KyO, Tapajuiesenues B
bu6mmoreka [JOK
20 | TlocrpoeHue ceueHuit https://m.edsoo.ru/1d434d0
f
bu6mmoreka [JOK
21 | Tlocrpoenue ceueHuit https://m.edsoo.ru/ec26fe5
d
Kontponesnas pabota no
teme "[IpsiMbIe U TIIIOCKOCTH bubmmorexa [IOK
22 | B IPOCTPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapanienbHOCTh IPAMBIX U 6
mIockocren”
[TepneH UK yIIpHOCTH
ul :Moﬁil HiOCEOCTH' bubmorexa [JOK
23 P ' https://m.edsoo.ru/b19f6a5

NIEPIIEHIUKYJIIPHBIE MTPSIMbIE
B IIPOCTPAHCTBE

d



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

[IpsimMble napanmnenbHbie U bubmmorexa [IOK

24 | mepneHAuKYISPHBIE K https://m.edsoo.ru/0ac11c9
IIOCKOCTH S
IIpsimble mapasnienbHbIe U bubmmorexa LIOK

25 | mepneHAUKYJSpHbIE K https://m.edso00.ru/ba54596
IOCKOCTH 6
[Tpu3nak bubmuorexa [JOK

26 | mepneHIuKYISIPHOCTH https://m.edsoo.ru/f85bfc4
IPSIMOH U MJIOCKOCTH 6
ITpusnak bubmuorexa LIOK

27 | mnepueHIuKYJISPHOCTH https://m.edso0.ru/79165d1
IPSAMOM U IIOCKOCTH 5
Teopema o npsimoit bubmoteka [JOK

28 | mepneHANKYISIPHON https://m.edso00.ru/635c508
IIOCKOCTH 7
Teopema o npsmon bubmmorexa [IOK

29 | mepneHANKYISPHON https://m.edso00.ru/bd3745f
IIIOCKOCTH 8
Teopema o npsimoit bubmuorexa [JOK

30 | mepneHIUKYISIPHOU https://m.edso0.ru/7d18834
IUIOCKOCTH b
Ilepnennuxyisp u
HAaKJIOHHBIE: PACCTOSIHUE OT bubmuotexa [JOK

31 TOYKH J10 IJIOCKOCTH, https://m.edso0.ru/33c477d

paccTostHUE OT IPSIMOM 10
IJIOCKOCTH

3



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3

[Tepnenauxymnsp u
HAaKJIOHHBIE: PACCTOSIHUE OT

bubmioreka [IOK

32 TOYKH JI0 IJIOCKOCTH, https://m.edsoo.ru/66fefad
PacCTOSHUE OT MPAMOM 110 d
MJIOCKOCTH
[Tepnenauxynsp u
HAKJIOHHBIE: PACCTOSIHUE OT bubmmorexa [IOK

33 | TOYKH [0 MIOCKOCTH, https://m.edsoo.ru/a5b7b8e
PacCTOsIHKE OT MPSIMOi JI0 3
IJIOCKOCTH
[leprienauKynsp u
HAKJIOHHBIC: PACCTOSIHUE OT bubmmorexa [IOK

34 | TOYKHM [0 IJIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHUE OT MPSAMOM 10 c
MJIOCKOCTH
VYTbl B IPOCTPAHCTBE: YTOJ bubmotexa [JOK

35 | Mexnay npsmou u https://m.edsoo.ru/6b61b2b
IOCKOCTBIO 4
JIByrpaHHbIi yrod, bubmuorexa [IOK

36 | JMHEHHBIH yrou https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOT'O yIiia €
JIByrpaHHBIi yroui, bubmuoreka LIOK

37 | nuHEHHBIH yroa https://m.edsoo.ru/c7c777e
JIBYTPAHHOTO yIJa d
[TepneH UK yIIpHOCTH bubmorexa [TOK

38 https://m.edsoo.ru/ec3e2da

MJIOCKOCTEN: MPU3HAK

3



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3

MEPIICHIUKYJIIPHOCTH JIBYX
IJIOCKOCTEHN

[lepnieHIMKYIISIPHOCTD
IJIOCKOCTEN: MPU3HAK

bu6mmoreka [JOK

39 https://m.edsoo.ru/ed9e2a8
MEePIICHIUKYJIIPHOCTH JIBYX o
IIJIOCKOCTEN =
IlepreH UK YIAIPHOCTE
nn(I))CKojTeﬁ}']n I:/ISHaK Brbmmorexa HOK

40 1P https://m.edsoo.ru/ba75dc5
MEePHEHIUKYJISIPHOCTH IBYX 7
IJIOCKOCTEN -
Teopema o Tpéx bu6moreka [JOK

41 https://m.edsoo.ru/e4972cd
MEePIICHANKYJIAPAX c
Teopema o Tpéx bubmotexa [JOK

42 https://m.edsoo0.ru/52188a7
MIEePIICHINKYJIAPAX q
Teopema o Tpéx bubmotexa [JOK

43 https://m.edso0.ru/9f24673
MIEPIICHIUKYJIPax 5
KonTpomnbsHas pabora mo
TEMaM
"[leprieHANKYASAPHOCTH bubmorexa HOK

44 o https://m.edsoo.ru/5b971ef
MPSIMBIX U MJI0CKOCTEN" 1 3
"VTibl MEXY IPSIMBIMU U B
IUIOCKOCTAMM"

45 ITonsiTHIE MHOTOTpaHHHKA, bubmmoreka LIOK

OCHOBHBIC 3JICMECHTBI

https://m.edsoo.ru/2d24e87



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

MHOT'OI'paHHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE
MHOI'OTPaHHUKH; pa3BEPTKa
MHOI'OTpaHHHKA

[08)

IIpu3ma: n-yromasHas
IpU3Ma; I'paHu U OCHOBAHMUS
MPU3MBL; IIpsAMas U

bu6mmoreka [JOK

46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs! TPU3MBI; q
0OKOBas U MoJHasI =
MOBEPXHOCTh IPU3MBI
[Tapannenenunen,
. bu6moreka [JOK
MPSIMOYT OJIbH bI
47 https://m.edsoo.ru/8a7be68
napaJjuiesIeHuIe] U ero 3
CBOMCTBa -
IInpamupaa: N-yronapHas
nupamMua, TpaHy u
OCHOBAHHE MU PAMU/IBI; bubmotexa [JOK
48 0OOKOBas M moJiHas https://m.edsoo.ru/fblcdOa
MOBEPXHOCTh TUPAMUJIBL; 5
MpaBUJIbHAS U yceUEHHAS
nupamua
[IpaBunbHBIE
MHOT'OTPAaHHUKU: TIOHSTHE
bu6munoreka [JOK
MPaBUIHLHOT O
49 https://m.edso0.ru/074c886
MHOT'OTPaHHHKA;

IpaBWJIbHAs IpU3Ma U
MpaBWIbHAs IUPAMUJIA;

5



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

npaBUIIbHAS TPEYTOJIbHAS
UpaMuIa | PaBUIIBHbIH
TETpa’ap; Kyo

IIpencraBnenue o

IPABHIbHEX bu6mmoreka [JOK
50 https://m.edsoo.ru/a0fdd5h
MHOT'OIPaHHUKAX: OKTAdIP, f
TOJIEKAdAP U HKOCAIP.
CummMmeTpus B
MIPOCTPAHCTBE: CHMMETPHS
OTHOCHUTENHHO TOYKH,
MPSIMOM, MJIOCKOCTH. bubmmorexa [IOK
51 DJIeMEHThl CHMMETPHUH B https://m.edsoo.ru/b9e777d
MUPaMHU/IAX, 9
napasuieNenumnenax,
MPaBHIBHBIX
MHOTOT'PaHHUKAX
Brraucnenue sneMeHTOB bu6mmoreka [JOK
52 | MHOrorpaHHHKOB: pEOpa, https://m.edsoo.ru/6cdbece
JTMarOHAJIH, YTJIbI f
ITnomans 60KOBOI
MOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTH MPSMOKH bubmotexa [JOK
53 | mnpusMBbl, IOMAAL https://m.edso00.ru/37d8415
OCHOBaHHH, TEOpeMa 0O 7
OOKOBOI ITOBEPXHOCTH
NPpSAMOM TTPU3MBI
54 [Tnomaas OOKOBOM bu6mmoreka [JOK



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157

MIOBEPXHOCTH U
IMOBEPXHOCTH NPAaBUIIbHOMN
MAPAMHJIBI, TEOPEMA O
TIo0IIa U OOKOBOMA
MIOBEPXHOCTH yCEUEHHON

https://m.edso00.ru/5603e30
b

MnMUupamMuibl
KontponpHas pabora o bubmorexa HOK
55 13 P " https://m.edso0.ru/a95f5c0
Teme "MHOrorpaHHUKHN 4
bu6mmnoreka [JOK
56 | IlousTHe 00 00BEME https://m.edsoo.ru/7ad0020
b
bu6moreka [JOK
57 | OOBEM mupamuabl https://m.edso00.ru/235171b
3
N bubmoteka IJOK
58 OOpeM mHpaMH LI https://m.edsoo.ru/f47dfefd
bubmioreka [IOK
59 | OO0Bém mupamMugsl https://m.edsoo.ru/79¢1031
2
.. bu6moreka [JOK
60 | Obvém mupavme! https://m.edsoo.ru/2faadc3f
bu6mmnoreka [JOK
61 | OOBEM mpu3MbI https://m.edsoo.ru/7985360
8
62 | OOBEM mpHU3MBI bubmorexa [JOK

https://m.edsoo.ru/1e05389



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

0

bu6mmoreka [JOK

63 | OOBEM mpHU3MBI https://m.edso00.ru/482d3f5
1
KontponsHas pabota no bubmmorexa [IOK
64 | Teme "OOBEMBI https://m.eds00.ru/28a6573
MHOTOI'PaHHUKOB" c
[ToBTOpeHue, 0000IICHHE
CHUCTEMaTH3allHsl 3HAHUH bubmorexa TIOK
65 o https://m.edso00.ru/098beda
[TocTpoeHue ceveHwuii B q
MHOTOI'paHHHKE B
[ToBTOpenue, o6o0IIeHNE
crcTeMaTH3aIvs 3HaHHUH.
Beruncnenne paccTosiHUM:
bu6mmoreka [JOK
MEXy TBYMSI TOYKAMH, OT
66 . https://m.edsoo.ru/f7792ba
TOYKH JO PSIMOU, OT TOYKU 9
JIO TIITOCKOCTH, MEXKITY h
CKPEIIMBAIOIIUMHU CSI
MPSIMBIMH
bu6mmoreka [JOK
Hrtorosasi KOHTpOJIbHAS
67 https://m.edso00.ru/b9146bc
pabora 0
[ToBTOpeHue, 0000IICHHE
cHCTeMaTH3alysl 3HaHHA. bu6mmoreka [JOK
68 | BrbluuciacHHE YIIIOB: MEKIY https://m.edso00.ru/56765e8

CKPEILMBAOIIUMHU CS
MPSAMBIMHU, MEXIY NPIMONA U

b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

IIJIOCKOCTBIO, IBYI'PAHHBIX
YTJIOB, YIJIOB MEKIY
IJIOCKOCTAMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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11 KJTACC

Neo Konunyectso yacos ONeKTPOHHbIe
Jata undgpoBbIle
Tema ypoka
n/ yp Bcero KO6HTpoanb'e n%aKTquCKme N3yUeHus o6paszoBaTe/ibHble
n paboThbl paboTbl pecypch!
Cdepa u map: meHTp,
f;mp c nnaﬁeT ] P bubmmoreka [IOK
1 pRIvLYC, P 1 https://m.edso0.ru/0341bc2
TUTOIIIA b TTIOBEPXHOCTH b
cdepbl -
Bzaumnoe
pacroiokeHue chepbl 1
5 IJIOCKOCTH; L bubmmoreka [IOK
KacaTesbHasl II0CKOCTh https://m.edsoo.ru/bed12a43
K cepe; momaas
cdepbl
N3o0paxenue chepsl,
3 ma apHa HJIOCKO(ETE 1 Bubmmorexa [IOK
P ' https://m.edso0.ru/bc15f72
Ceuenus mapa
[Humuaapuyeckas
MTOBEPXHOCTh,
oOpasyromue bubmumoreka [IOK
4 IWJIMHIPUYECKOM 1 https://m.eds00.ru/6054b8c
MMOBEPXHOCTH, OCh 1
HWJIMHPUYECKON
MTOBEPXHOCTH
5 [unuHap: ocHOBaHUS U 1 but6moreka [JOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1

OOKOBast IOBEPXHOCTb,
oOpa3yrolas u och;
TUI0IIa1s OOKOBOM 1
MOJTHOM MOBEPXHOCTU

https://m.edso0.ru/1886216

N3o6pakenne
HWIMHIpA Ha
mockoctu. Pa3BépTka
nunuHapa. CeueHus
HUATUHAPA
(TLTOCKOCTBIO,
MapajuieIbHOW WIIH
NIEPIIEHIUKYJIIPHON OCcH
IUTMHAPA)

but6moreka [JOK
https://m.edso0o.ru/016e25¢eb

Konnueckas
MTOBEPXHOCTb,
oOpa3yromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEPIIIMHA KOHUYECKOU
MTOBEPXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromnias
Y OCh; TUIOIIA]TH
OOKOBOM U TIOJIHON
[MOBEPXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/897dd3b
2

YceuEHHBIN KOHYC:
oOpa3yrolue u BbICOTa;

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

OCHOBaHUS U OOKOBas
TTOBEPXHOCTh

N300paxeHne KoHyca
Ha IJIOCKOCTH.
Pa3Béprka KoHycCa.
CeueHust KOHyca

10 (TLTOCKOCTBIO, bubmmoreka [IOK
napajuieabHON https://m.edsoo.ru/0bde1be8
OCHOBAHHIO, U
IUIOCKOCTEIO,

IIPOXOJAIIEH Yepes
BEPILUHY)
KomGOunanus e
11 BPALLICHIS 1 bubmmoreka [IOK
patll https://m.edsoo.ru/3cefl0e5
MHOT'OTPaHHHUKOB
MHororpaHHUK,
ONMCAaHHBIN OKOJIO
cheper; cbepa but6mmoreka [JOK

12 ’ ’ https://m.edso00.ru/0b13615
BIIMCAHHAS B g
MHOI'OI'PaHHHUK UJIK B a
TEJIO BpalleHus
ITousarue 00 00BEME.

13 OCHOBHEIE CBOICTBA bubmmorexa HOK

. https://m.edsoo.ru/26a03fb7
00BEMOB TET
O658M MumEIpa, but6mmoreka [JOK
14 https://m.edso0.ru/5513d87

KOHYCa

b



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

OO0bém mapa u

bubmmoreka [IOK

15 https://m.edsoo.ru/d189bde
mIomaab chepsl )
[TomoOHBIC TENA B
MIPOCTPAHCTBE.
CooTHoILIEHUSI MEXAY
16 IO LALLM bubmmoreka [IOK
e . https://m.edsoo.ru/810cfleb
MTOBEPXHOCTEH,
00bEMaMH TTOT00HBIX
TeN
Kontponpnas pabora no
17 temaM "Tena bub6mmoreka [JOK
BpaieHus" u "O06bembl https://m.edsoo.ru/4a33a8ab
Ten"
18 BekTop Ha niockocTu u bu6morexa [IOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHnue u but6moreka [JOK
BBIYMTAHUE BEKTOPOB https://m.edso0.ru/23f4f089
YMHOKEHHE BEKTOPA Ha bubmotexa IIOK
20
YUCII0 https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1mo
91 TPEM HEKOMIUIAHAPHBIM bu6mmoreka [TOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuiesenurnena
bubmmoreka [IOK
Pemenne 3agau,
22 https://m.edsoo.ru/5a82790

CBA3aHHBIX C

0



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
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/5a827900

MPUMEHEHUEM IPaBUII
JIEMCTBUI C BEKTOpaMU

IIpssmoyronbHas
cUCTeMa KOOpAUHAT B

HpoCTpaHCTBE. bu6mmoreka [JOK

23 https://m.edsoo.ru/48db705
Koopaunate! BekTopa. 3
[IpocTeiimme 3axaun B B
KOOpJMHATAX
Yron Mexay

24 BekTopamu. CkaJisipHoe bu6morexa [IOK
MPOU3BEACHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruucnenue yrioB

25 | ey HPHMJ;H . BuGnorexa LIOK

https://m.edsoo.ru/8efbe78e
MJIOCKOCTSMH
KoopaunaTtHo-

26 BEKTOPHBII METON NIpH bubmoreka [IOK
pELICHUH https://m.edsoo.ru/d3alfe30
reOMETPUYECKUX 3a]1a4
KontponbsHas pabora no

97 teme "BekTopsl u bubmotexa IIOK
KOOPJIMHATHI B https://m.edsoo.ru/77c22fc5
npocTpaHcTee”

[ToBTOpEHue, bub6moreka [JOK
28 00o011eHNEe U https://m.edsoo.ru/1780ba5

CHUCTEMAaTU3alIuA

d



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

3HaHui. OCHOBHEIE
burypsl, GpaxThl,
TEOpeMBI Kypca
TJIAHUMETPUH

[ToBTOpEHwuE,
00o01IeHHE U

crucTeMaTu3aIus bubmmoreka [IOK

29 3HaHUi. OCHOBHBIE https://m.edsoo.ru/078cd18
burypsl, GpaxTsl, 4
TEOPEeMBI Kypca
MJIAaHUMETPUH
IToBTOpEHue,
000011eHUE U

30 CHUCTEMAaTH3aLIMs bubmumoreka [IOK
3HaHUH. 3amaun https://m.edsoo.ru/7491efe0
TJIAHUMETPUH U METOJIBI
WX peuieHus
[ToBTOpEHwuE,
00001IeHne 1

31 crucTeMaTh3aIus bubmmoreka [IOK
3HAHUH. 3amaun https://m.edsoo.ru/4dffda97
MJIAHUMETPUH U METOBI
WX petieHus
IToBTOpEHue,
oGoGwerHe 1 bub6mmoreka [JOK

32 https://m.edsoo.ru/74b2ad9

cUCTEMATU3ALMS
sHaguii. OCHOBHBIE

1



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

burypsl, GaxTsl,
TEOpPEMBI Kypca

CTepeoOMeTpuHr

33 HTorosast KOHTPOJIbHAS 1 bu6mmorexa [IOK
pabora https://m.edsoo.ru/ec24dfc?
IToBTOpEHUE,

34 000011eHNE U L bu6moreka [IOK
cHCTeMaTH3aIrs https://m.edsoo.ru/f465d10e
3HAHUH

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOANYECKOE OBECITEHEHNE
OBPA3OBATEJIbHOI O NMPOLIECCA

OBASATEJIbHbIE YYEBHbIE MATEPWAJIbI ONTA YHYEHUKA

METOONHECKVNE MATEPUWAJIbI ANTA YUHNTENA

LIN®POBbLIE OBPASOBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET






