Moanucax: Kopobosa Bepa [eopruesHa

DN: CN=Kopo6oBa Bepa 'eopruesHa, O=MAQY
CL Ne16 r. Maenoso, OU="",
E=schooll6pav@yandex.ru, C=RU

OcHoBaHue: 9 NoATBEPXKAalo 3TOT AOKYMEHT
CBOel yA0CTOBEPSIOLLEN NOAMUCHI0
MecTononoxeHue: MECTO MOAMMCaHNSA

Oata: 2023.09.04 10:46:51+03'00'

Foxit PhantomPDF Bepcus: 10.1.4

[Tpunoxenne Ne 13

PABOYASA ITPOI'PAMMA

(ID 3270831)

y4deOHoro npeamera «I'eomeTpus»

(0a30BbI YPOBEHBD)

10 — 11 kiacc



MOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eometpusi» 0a30BOro ypoBHS AJis
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIApTa CPeaHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieurBaeT OBIAJECHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0O0pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHS
JUYHOCTH 00YYarONXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyuYEHHUSI T€OMETPUH B HAIPABJICHUU JIUYHOCTHOTO
pa3BuTHS OO0ydarmuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX YU4EOHbIX AUCUMILIINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLICHUH PEaJbHOTO0 M UACATBHOT0, XapaKTepe OTPaKeHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOIO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMATUUYECKOTO MOJIEIMPOBAHUS B HAYYHOM ITO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TAaK)K€ KayeCTB MBILUICHHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM
o0iecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaK O0O0ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAalPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (HOPMHUPYEMOE IPHU H3YUEHUH OO0YYarOLUMMUCS
HNOHATUHUHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIEMIOYKH JJIOTUYECKHUX YTBEPIKICHUN
B XOJI€ pELIECHUs T'€OMETPUUYECKHUX 3a7ay, YMEHUE BBIJIBUIaThb U OINPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOIO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHE OpUEHTUPOBATHCS B NPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO INO3HaHUS M aKTUBHOIO
npeoOpa3oBaHusl  AelcTBUTENbHOCTU.  OnepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beTUHSET pa3HbIe BUAbI YIeOHOI U TPYIOBOM AESITEILHOCTH, SABIISETCS



OIHUM U3 MpOo(ecCHOHATPHO BaXKHBIX KauecTB, MOATOMY akTyallbHa 3ajada
dopmupoBaHus Yy  OOyYarOIIMXCS TMPOCTPAHCTBEHHOT'O  MBINUICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOITO0 KOMIIOHEHTa B
HOJTOTOBKE K IMIPAKTUYECKON ACSITEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE OOyueHusi — o0OmeoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 obecrneueHrue BO3MOXKHOCTH MPUOOPETEHHS U MCTIOJIb30BaHUS
CHUCTEMaTHUECKUX TE€OMETPUYECKUX 3HAHMH M JACUCTBUH, cHeru(pUIHBIX
r€OMETPHH, BO3MOXKHOCTH  YCIICIIHOTO TMPOJOJDKEHHsT o0pa3oBaHUs IO
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00yYarOMIMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUH
Ha YpOBHE OCHOBHOTO o01miero obpaszoBanusa. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMAaTHYECKHE YMEHUS, CBA3aHHBIE CO
cnenu(UKOi TeOMETPUH U HEOOXOAMMBIC JUIS KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro0, oHM HMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHI0 OoJiee riIy0oKo, ecliu
B JIalbHEWIIEM BO3HUKHET HEOOXOIUMOCTh B TE€OMETPHYECKUX 3HAaHUSX B
npodecCUOHATBHON 1EATEIbHOCTH.

JIoCTH)KEHME 1eJIM  OCBOCHHUS TMPOrpaMMbl 00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (opMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaX BPAIICHUS KaK
0 BOXHEUIIMX MAaTEMAaTUYECKHX MOJEISX, MO3BOJIIONUX OIUCHIBATh U
U3y4aTh Pa3HBIC SBJICHUS OKPYKAIOLIETO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHUS;

e OBJIAJICHUE METOJIAMU PEIICHHUS 33/a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIECPHUPOBATH OCHOBHBIMHU TMOHSATHUSMH O
MHOT'OTpaHHHMKaX ¥ TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMmupoBaHHEe  yYMEHHS ~TPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
paccyXIeHHs B XOJ€ DELICHHMsS CTEPEeOMETPUYECKHMX 3aJad M 3ajad c
NPaKTUYECKUM COJIEP’KaHHEM;

e pa3BHUTHE UHTEIICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUarOmuXCs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GyHKIMOHATEHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJbHBbIX XU3HEHHBIX CUTYyalUUsX U MPU U3YYECHUH
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIMpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
FEOMETPUYECKHE MOJIEIU, NPUMEHATH OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PAKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJIyYCHHBIC PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IIPOrPaMMBbI SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3aa4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMS, U OIpene’aEHHbIM 00pa30M OpraHM30BaHHAs padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBILUICHHUS,
CTUMYJIUPYET POTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYECHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YECHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEJIMETHO-
IIPAKTUYECKON JEeATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
YYAIIHUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHMS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAWTCS C OMOPOM HA HATISAHOCTh, a
OIepupoBaHrEe 00Pa30M — B YCIIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJEpKaAHUS.

OcHOBHBIE cojepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B POCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTIOTUYECKUX YMEHUMN
pacrmpezensercss He TOJIBKO M0 COAepKaTeIbHBIM JIMHUASM, HO U TIO TOJaM 00y4eHHS
Ha YPOBHE CpPEIHEro 00LIEro 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH MOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOy4YaroIUXCs, paciiupsis U
yrayOusis e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 vac B
Heneno B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHMOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
napajuielbHble W CKpeluBaromuecs mnpsmble. [lapamnenbHOCTh OpsMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMHU; YIrOJ MEXAy HpsMbBIMH B IPOCTPAHCTBE.
[TapamienbHOCTH IIIOCKOCTEN: apaJljIeIbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [IpocTeiimme mpocTpaHCTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]i; TOCTPOEHUE CEUSHH.

[leprieHIUKYISPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IPOCTPAHCTBE, MNpSAMbIE MapajuleIbHbIE W NEPHEHAMKYJAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPIEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH J10 TIOCKOCTH, MMPOEKIIUS (PUTyphI HA TUIOCKOCTb. IleprneHuKynspHOCTb
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yromapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
MOJIHAs MIOBEPXHOCTh PU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; IPABHIIbHAS U
yceu€HHas MNHUpaMuja. OJIEMEHThl HOpu3Mbl M nupamuibl. IIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPAMUIA; NpPAaBUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIbHbBIN
terpa’dap; KyO. IlpencraBienre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexkasip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTU. DJIEMEHTBI CAMMETPHUH B IUPAMUAAX, TapaJUICIEITUAIEAAX, IPABUIbHBIX
MHOT'OTPaHHUKAX.



Bolunicnienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JAuWaroHaja, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Mmsbl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH IMPAaBUIBHOM INHpaMHUABI, TEOpEMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 o0béme. O0BEM MUpamMuIbl, IPU3MBI.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KJIACC

Tesia Bpalenus

[unuHapuyeckas IOBEPXHOCTb, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMoBepXHOCTU. [lunuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass W OCh; IUIOMIAJAh OOKOBOW W TMOJHOU
MIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OcHOBaHME U BepIiirHa, o0Opasyroias
¥ OCh; TUTOIIIA/Ib OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroiue
¥ BBICOTA; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
JI011a/1b Chephl.

N306paxenue e BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOunanuu ten BpameHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OTIMCaHHBIH
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapajienenumneaa u ciaeacteus u3 He€. OO0BbEM LMIMHIpA,
konyca. O0BéM Mmapa u miomass chepsl.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

Ceuenus Mz pa (MapauvieabHO U MEePIeHIMKYJISPHO OCH), CEUCHHS KOHYCa
(mapasuieslbHOE OCHOBAHUIO U IIPOXOIAILIEE YEPE3 BEPILMHY ), CEUYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockoct U B ipocTtpaHcTBe. CII0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACHUCTBMM C Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKaJsSIpHOE NPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsAMbIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro TMpeaMmeTa
«MaremaTuka» XapakTepU3yHOTCH:

I'pa:xknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIEToCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NporeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUS K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapo.a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U
OTJIbIXA, peryiapHas (pu3nuecKasi akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeld mnpodeccur U peanr30BbIBATbH COOCTBEHHBIE KU3HEHHbBIC IIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTe€MaTUYeCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JK0JIOru4YecKoe BOCIIUTaHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-DKOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOTHONM U COLMATIbHOU
Cpenmpl, OCO3HAHHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX  MpoOJeMm;
OpHEHTallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JJIs PEIICHUsS 3a/lady B
00J1acTH OKPYKAIOIIEH CpeIbl, TIIAHUPOBAHUSI TIOCTYITKOB U OLICHKH WX BO3MOXKHBIX
MOCJIEACTBUU IUISI OKPYIKAOIIEN CPELBI.

ILleHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAYKM U  OOIIECTBEHHOW TMPAKTHKH, T[MOHUMaHHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEeYeCKOW JesATEeNIbHOCTU, JTaroB €&
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUS IMBUIM3ALMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOod KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIIbHOCTD
WHJIMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsI MPOTPAMMBI Y4EOHOTO TMpeameTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 06Aa308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOUWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue JeicTBus:

e BBISBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TMOHATHH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYINPOBATH
OTIpe/IeTICHUsI  TOHATUN, YCTAHABIHMBATh CYIIECTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpULIATEIbHBIC, €AWHWYHBIC, YacTHbIE W OOIIHC;
YCIIOBHBIC;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYIHIA;



e JeNaTh BBIBOJABI C MCIIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITEJIHO JI0Ka3aTeNNbCTBA MaTeMaTHUYECKUX
YTBEPKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTALMIO,
IPUBOJUTH IHPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUICHMs, BbBIOMpaTh Hauboyee NOAXOASAIUNA C YUYETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:

e HCIOJIB30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHABIMBaTh HMCKOMOE€ M  JlaHHO€, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

e TPOBOAWTH CaMOCTOSITENIbHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0ObeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUAMH, IPOLIECCAMY;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATh OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTam
IPOBEAEHHOTO HAOMIOIECHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000O0ICHUI;

e IIPOrHO3MPOBATh BO3MOXHOE Ppa3BUTHE MPOLECCa, a TAKKE BBbIJBUTaTh
IPEIOJIOKEHUS O €70 PA3BUTHUU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH Ae(UUNTHI HH(OOPMALIUY, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

e BbIOMpaTh  MHGOPMALMIO W3  UCTOYHUKOB  Pa3JIMYHBIX  THUIIOB,
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALIUIO, MIPEACTABIATH €€ B pa3IMUHbIX (opMax,
WLTIOCTPUPOBATH rpapUuecKH;

e OILICHUBATH Ha/1EKHOCTD uHpOopMaLuu o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

2)  VHuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 00ecnedusarom

cpopMupo8aHHOCMb COYUATLHBIX HABBIKOS 00YYAIOUJUXCHL.

OOwmenne:

e BOCHPUHUMATh U (POPMYIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBUIMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAMOTHO BBIPa)kaTh CBOIO TOUKY 3pEHUs



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOAY PELICHUS
3aJlayd, KOMMEHTUPOBATh IMOJYyUYEHHBIN pPE3yJIbTaT;

B X0/ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMbl, perraeMoil 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXIACHUSAMH JPYTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYMe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaTbl  PELICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ yu€ToM 3ajJ1a4 NMpe3eHTaIM 1 OCOOCHHOCTEN ay AUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh M UCIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIMBUTY AJTbHOM
paboThl TpW penieHnrd y4eOHBIX 3a1ad; MPUHUMATh IEb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTraHU3allMi0 COBMECTHOM  paboTHI,
pacnpenenatb BHIbI pabOT, JOrOBApUBATHCS, OOCYXXIaTh MPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHH, 0OMEH MHECHU,
«MO3TOBBIE IITYPMBD) W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl H
KOOPJAMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayeCcTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 JTUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUM C yUETOM HOBOM
uHbOpMaLUu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpIIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIIAJCTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCca U pe3yJbTaTa
pelieHrs MaTeMaTUYeCKOoM 3a1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IIEH U YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WM HENOCTHXKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJIUTh OMMOKY, AaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpyuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPH PELICHUH
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: NAPAIIICIBHOCTh M EPIICHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduuupoBaTe B3aUMHOE pAaCIIOJIOKEHHE INPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYIpaHHOrO YIVIa; JUHEHHBIA yroyl JBYTpaHHOIO yIJa; IpajyCHas Mepa
JBYTPaHHOI'O yTJa.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOT'OTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MHUpamMuaa; mpuU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumes, Ky0).

KnaccupuuupoBate  MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKauuu (BBIMYKIbIE W HEBBINYKJIBIE MHOTOTPAHHUKH; TMPaBHJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3YsI METOJL CIIEJIOB.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJIEAOB,  BBINOJIHSTH
(BBIHOCHBIE) TIOCKHME YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHHUBY.

Pematp 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYUH 110 00pa3LaM Hiu
aJITOpUTMaM, IPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl IPU PEIICHUU
CTaHJapPTHBIX MaTEMaTUYECKUX 3a/1a4 Ha BBIUMCIICHUE PACCTOSHUN MEXIYy JABYMs
TOYKAMH, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pematsp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Uiu
aJITOpUTMaM, IPUMEHSS HU3BECTHBIE AHATUTHUYECKHE METOAbl IPU PEIICHUU
CTaHIApPTHBIX MaTeMaTHYEeCKHMX 3a/Jady Ha  BBIYUCICHHUE YIJIOB  MEXAY
CKPEIIMBAIOIIUMUCA MPSIMBIMHA, MEXIY TNPAMONH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M IJIOMAAM [TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
UpaMKJIa) C IPUMEHEHNEM (POPMYJT; BBIUUCIATH COOTHOLLEHUS MEXK 1Y IIOLIaIIMU
OBEpXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTth MNOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha 4epTEKax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJ1 pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IIPEANOIAraloIINX HECKOIBKO IAr0OB PELICHHMS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpumeHsATh  mpocTEeMIIHE IPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTH HpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IOIy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallud M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHbIC
CUTyallUW Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; perarhb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LUJIMHIAPUYECKAs MOBEPXHOCTh, OO0pa3yroliue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMH]IP; KOHWUYECKAasi TOBEPXHOCTh, 00pasyroiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOJTYUYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CETMEHTAa; IIAPOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boiuucaste  00BEMBI M IUIOMIAJM  TMOBEPXHOCTEH TN  BpaIlEHUs,
T€OMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpPMYII.

OnepupoBaTh TOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B Chepy M OMUCAHHBII
okoJ10 cdepsl; cepa, BIIUCAHHASI B MHOTOTPAHHUK WJIM TEJIO BpAIICHUS.

BbluucasTe COOTHOIIEHUSI MEXAY IUIOMIASAMH MOBEPXHOCTEN M 00BEMaMu
IMOJIOOHBIX TEJI.

N300paxkath u3ydaemble (QUTYpHl OT PYKH U C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonaHsaTh (BBIHOCHBIE) IIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUIl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.



W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YEepTeKax U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE  IEHCTBUSL  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB MU
YMHOKEHHS BEKTOpa Ha YUCIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaat0T.

[TpumeHsTH IpaBUIIO Napaslieienue/a.

OmneprpoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKAJIIPHOE ITPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTth cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOI MEKIY
BEKTOPAMH, CKAJIIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ1 pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPENOoJIaraoluX HECKOJIBKO 1Iar0B PEIIECHUs, €CIIU YCIOBUS IPUMEHEHHUS 3aJaHbl
B SIBHOU (hopme.

Pematps npocrelinie reoMeTpuuecKue 3ajadd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha J0KA3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUN H
HaXO0XkJIEHWE F€OMETPUUECKHUX BEJIUYMH 110 00pa3laM WM aJIrOpuTMaM, IPUMEHss
U3BECTHBIE METO/IbI IPU PEIIEHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[TpumeHsTh  HpOCTEHIIME NPOrpPaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

ITpuMeHsTh MOJIy4EHHbIE 3HAHUS Ha INPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallid M TPHUMEHATHh HW3yYEHHBbIE MOHSTHUS B TPOIECCE MOMCKA pPEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHBIC
CUTyalldd Ha fA3bIKE TE€OMETPUHU, UCCIENOBaTh IOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, almapara ajireopsl; pemarb
IPAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKEHUEM I€OMETPUUECKUX BEIUUNH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 Bgenenue B crepeoMeTprio 10
) [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepneH UKy ISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 Va1 MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CeueHMs, pACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Tena BpameHnus 12
OO0BEMEI Tel 5 1
BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001ICHNE, 7 ]
cUCTeEMaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0
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