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IHHOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeObHOro kypca «l'eomerpusi» 0a30BOro YpOBHS MHJis
obyuarommxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepabHOTO
rocyJapCTBEHHOT0 00pa30BaTeIbLHOTO CTaHAapTa CPeaHEro odiiero oOpa3oBaHus, ¢
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K MaTEMAaTHUECKOMY
00pa30BaHMIO, U TPAAULHUA POCCHUCKOro o0Opa3oBaHus. Peanmuszanus mporpammsl
o0ecreynBaeT OBJIAJCHHUE KIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIMMU OCHOBY
JUI CaMOPa3BUTHS U HENPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYpPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEIBHOTO PA3BUTHUS JTUYHOCTU O0YHArOITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusi OOYCJIOBJIEHa TMPAKTUYECKOM 3HAUYUMOCTBIO METANpPEIMETHBIX U
MPEJAMETHBIX PE3YJIbTATOB OOyYeHHs] T€OMETPUU B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHs  oOywaromuxcsi, (popMupoBaHus (QPYHKIUOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, MU3Y4YEHUS APYTHX Y4EOHBbIX AUCIUIUIMH. Pa3Butue y oOydarommxcs
MPaBWIBbHBIX TPEJCTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUECKUX
aOCTpakInii, COOTHOIICHHH PEAIbHOTO M WACAIBHOTO, XapakTepe OTPaKEHUs
MAaTEMATUYECKON HAYKOU SIBJICHUM U IIPOLECCOB PEATBHOIO MUPA, MECTE T€OMETPUU
B CHCTEME HayK U POJIM MaTeMAaTHUYECKOr0 MOJIEIUPOBAHMS B HAYYHOM MO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS ydalllUXCs, a
TaK)K€ KadyeCTB MBIIUICHUS, HEOOXOJUMBIX JUIsl aJanTalldd B COBPEMEHHOM
oO1iecTBe.

['eomerpust siBnseTcs OAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero 00pa3oBaHMs, TaK KakK OOECIEYMBACT BO3MOXKHOCTh H3YUYCHHUS Kak
JTUCHUTUIMH €CTECTBEHHO-HAYYHON HAINPaBJICHHOCTH, TaK U TYMaHUTaAPHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE TIPU HM3YYCHHH OOYyJarolnuMUCs
MOHATUIHBIX OCHOB T€OMETPUM U MOCTPOECHUU LEMTOYKU JIOTUYECKUX YTBEPKIACHUH B
X0JI€ PEIICHUS] TeOMETPUUYECKHX 3aJ1ay, YMEHUE BBIABUTATh U OMPOBEPraTh TUIOTE3bI
HETMOCPEJICTBEHHO HCHOJIb3YIOTCSI TpPU PEHIeHUH 3a/ad  €CTECTBEHHO-HAYYHOTO
[[MKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpHEHTHPOBATHCA B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NacTAX MAeATeNbHOCTH dYenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHH WU
OPOCTPAaHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIHMaJIbHOrO ObITHSA, (QopMma
OTPAKEHUS OKPYKAIOUIETO MHpPA, YCIOBHE YCIEIIHOTO IO3HAHUS M AaKTUBHOTO
npeobpa3oBanus AecTBUTENbHOCTU. OniepupoOBaHKe MPOCTPAHCTBEHHBIMH 00pazaMu
oOBeUHSET pa3Hble BUABI YU€OHON M TPYAOBOU JAEATEIHHOCTHU, SBISCTCS OTHUM M3



po(heCCUOHATHFHO Ba)KHBIX KAuecTB, MOATOMY aKTyallbHa 3a7ada (OpPMHUPOBAHUS Y
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHIHOCTH OOpa3HOTrO
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKOU
JESTSIIEHOCTH 110 MHOTHM HAITPaBJICHHUSM.

[lenp ocBoeHUs MporpaMMbl yaeObHOTO Kypca «['eomeTpus» Ha 6a30BOM YpOBHE
o0yueHuss — o01ieoOpa3oBaTeIbHOE U OOILICKYJbTYPHOE Pa3BUTHE OOYUAIOIIMXCS
yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MPHOOpETEHUST W HUCIOJb30BaHUs
CUCTEeMAaTUYECKUX T€OMETPUYECKUX 3HAHWW W JCUCTBUMN, CHCIU(PUIHBIX T€OMETPHH,
BO3MO>XHOCTH YCIIEIIHOTO MPOJODKEHUs OOpa3oBaHMs IO CHELMAIBHOCTAM, HE
CBSI3aHHBIM C MIPUKJIAHBIM HCTIOIb30BaHUEM I€OMETPHH.

[Iporpamma 10 reomeTpuu Ha 0a30BOM ypOBHE TpeaHA3HAUYCHA IS
00y4aromuxcsi CPeHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyTHEHUN Ha
YpPOBHE OCHOBHOrO 00miero ooOpa3zoBaHusa. Takum o00pa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEMaTHUYECKHE YMEHUS, CBA3aHHBIE CO
CHELUPHUKON reoMeTpUr M HEOoOXOJUMbIE NJIsl KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh TEOMETPHIO OoJiee TITy00KO, €ClTi B
JalbHEHIIIeM BO3HUKHET HEOOXOIMMOCTh B T'€OMETPHUUECKHX 3HAHHUAX B
poEeCCUOHATILHOM JIESITEIHHOCTH.

JlocTuKeHHe LEeaM OCBOEHHUS IMpOrpaMMbl  00ECIIEUMBACTCS  PELICHHEM
COOTBETCTBYIOIIMX  3aday. [IpuopuTeTHBIMH  3ajjayaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsrOTCS:

e (opMHpoBaHHE MPEICTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYPHI

1 0CO3HAHHUE €€ B3aMOCBS3H C OKPYKAIOUIIM MHPOM,;

e (opMHpoBaHHE MPEACTABICHUS O MHOTOTPAaHHUKAX U TeJaX BpaIICHUs Kak O
BOKHEUIINX MAaTEeMAaTUYECKUX MOJECNAX, TIO3BOJSIONIMX OMUCHIBATh U
M3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHHE YMEHHUS paclo3HaBaTh HA YEPTEkKaX, MOJEISIX U B PealbHOM
MUpPE MHOTOTPAHHUKH ¥ TeJIa BPAIICHMUS;

e OBJAJICHUE METOJaMM pEIICHUs 3a/lad Ha TMOCTPOCHHUS Ha HU300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopmupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMH;

e OBJIAJICHUE AJTOPUTMAMHU PEILIEHUSI OCHOBHBIX THIIOB 337a4; (popMHpOBaHHE
YMEHHs TPOBOJAUTH HECIOXKHBIE JIOKa3aTeJIbHbIE PACCYKICHUS B XOJE
pEelIeHUsT CTePEOMETPHUYECKUX 3aJa4y ¢ 3a7ad C  MPaAKTUIECKUM
COJZIEp)KaHUEM;

e pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIHOCOOHOCTEH 00ydarommxcs,
MO3HABATENbHON AaKTHUBHOCTH, HCCIIEIOBATENbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIIUICHUS,



e (QopMupoBanue (QPyHKIIMOHAILHON TPaMOTHOCTH, PEIEBAHTHOW T'€OMETpHUU:
YMEHHUE PACIIO3HABATh MPOSBICHUS F€OMETPUUYECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEAJIbHBIX >KU3HCHHBIX CHUTYallUAX U TMPU H3YYCHUU
IpYruX  Y4eOHBIX  TpPEJAMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyIUpOBaTh UX Ha SI3bIKE T€OMETPUU MU CO37aBaTh
r€OMETPUYECKUE MOJIETN, TPUMEHATh OCBOCHHBIN '€OMETPUUYECKUI amnmapar
JUISL PELICHUS] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HMHTEPIPETUPOBATH U
OLICHUBATh MOJIyYCHHbBIE PE3YJILTATHI.

OTnuuuTeNnbHON OCOOCHHOCTBIO MPOTpaMMBbl SBIISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUHU B HAYAJIe €r0 U3YUYEHHUsS 3aJ]ay, PEIIaeMbIX HA YPOBHE UMHTYUTHUBHOIO
MO3HAaHUS, U ONpPEeAEIEHHBIM O00pa30M OpraHu3oBaHHAs padoOTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOIO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JajJbHEUIIEMY
M3YUYEHHIO MTPEAMETA.

[Ipeanourenue OTHAETCS HATIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUSs, TO
€CTh TEOPETHUYECKUE 3HAHHA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IMPEIMETHO-
MIPAKTUYECKOM JIEATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUN IIPOBOJAUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JAaHME
MPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TNPOBOAUTCS C ONOpPOM Ha HAMISIIHOCTH, a
ornepupoBaHue 00pa3oM — B YCIOBHUSAX OTBJIEUEHHUS OT HAIJISIAHOCTH, MBICIEHHOIO
M3MEHEHUS €r0 UCXOJTHOTO COJIepKaAHUSI.

OcHoBHBIE conepxarenbHble JTUHUM Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukm», «lIpssMble W IIOCKOCTHM B IPOCTPAHCTBE», «Tena BpalieHus»,
«BekTopsl 1 KOOpJMHATHI B MPOCTPaHCTBE». DOPMHUPOBAHUE JTIOTUYECKUX YMEHUMU
pacnpenesnsercs He TOJIbKO 0 COAEpXKATENbHBIM JIUHUSAM, HO U MO ToJaM OOy4eHHs
Ha ypOBHE CpeHEro 00111ero 00pa3oBaHusl.

Copepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaMm
OCBOCHHS pabouell mporpaMMbl, pachupefeiéHHbIM TI0 ToJaaM  OOy4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMH MOHATUSIMU
Y HaBbIKaMH OCYIIECTBIISIIOCH MOCIEA0BATENBLHO U MOCTYNATENbHO, C COOJII0IEHUEM
MIPUHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAINUCH B OOIIYIO0 CHCTEMY
T€OMETPUYECKUX MPEJCTABICHUN 00yUYaIOMUXCsl, paciupsis u yriayomss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha wuzydenue reomerpum oTBoAMTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kitacce, Bcero 3a Ba rojia o00yuenus - 102 yueOHbIX yaca.

COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE IOHATHA CTEPEOMETPUH. TOUKa, MpsiMasi, INIOCKOCTh, ITPOCTPAHCTBO.
[ToHsiTHE 00 aKCHMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHHU
U CIIEJCTBUS U3 HUX.

B3anmHOe pacrosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesIbHble W CKpeuuBaromecs IpsMble. [lapamnenbHOCTs  IPAMBIX U
IUDIOCKOCTEW B  MNPOCTPAHCTBE: IMApAJUICNIbHBIE IPSAMBIE B IPOCTPAHCTBE;
[MapaJUIEIbBHOCTh TPEX MPAMBIX; NAPAUIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM  CTOPOHAaMHM; YIoJd MEXAy MNpsIMbBIMH B IIPOCTPAHCTBE.
[TapajuiebHOCTh TIOCKOCTEN: MapaJuIeNIbHbIE MJIOCKOCTH; CBOWCTBA MAPAJUICIIBHBIX
miockoctei. IIpocTeitime nmpocTpaHCTBEHHbIE (DUTYphl Ha IJIOCKOCTH: TETpa’Jp,
KyO, Mmapasuiesienure/; TOCTPOEHUE CEUCHHM.

[leprieHIUKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHIAUKYJISPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MTAPAJUICIIbHBIE U NEPIECHAUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHAUKYIJISIPHOCTH MPSMOU U INIOCKOCTH, TEOPEMA O MPAMOMN NMEPIEHAUKYIISIPHOU
IUDIOCKOCTUA. YTJIBI B TPOCTPAHCTBE: YIrOJ MEXAYy MPSAMOA U IUIOCKOCTBIO;
IBYI'PAHHBIM yTOJ, JWHEWHBIA YroJ JABYTpaHHOro yria. llepneHpukynsap w
HAaKJIOHHBIE: PACCTOSSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE OT NPSIMOM [0
IJIOCKOCTH, MPOEKUUsl (PUrypbl Ha IJIOCKOCTh. [leprneHnuKyIspHOCTh IIOCKOCTEH:
MPU3HAK  NEPICHAMKYJISPHOCTH  JIBYX  IUIOCKocTed. Teopema 0  Tpéx
MEPIICHIUKYIISIPAX.

MHoOrorpaHHuKH

IloHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOI'DAHHUKA, BBIYKJIbIE U
HEBBIIIYKJIBIE MHOTOTPAaHHMKHM; pPa3BEPTKa MHOrorpaHHuka. llpusma: n-yrosnpHas
MpU3Ma; TPAaHU M OCHOBAHMS MPHU3MBbI; MpsSMask U HAKJIOHHAs MPU3MBI, OOKOBas U
ITOJIHAsl MTOBEPXHOCTh Npu3Mbl. [lapannenenumen, npsAMOYTOJIbHBIN MapauIelICIUIEN]
U ero csoucrsa. [lupamuaa: N-yrojipbHas nupamuia, rpaHd 1 OCHOBAHUE ITUPAMU/IBI;
OOKOBasi W TOJHAs MOBEPXHOCTh MUPAMUJBI; MPABUIbHAS U yCeUEHHAs MHUpaMUa.
DOneMeHTbl MNpu3Mbl M nupamubl. lIpaBuibHbIE MHOTOIpaHHHUKH: TOHATHE
IIPAaBWIBHOI'O MHOI'OTPAaHHMKA; IIpaBWJIbHAs NpU3Ma M IIPaBWIbHAs NUpPaMUIA;
npaBWiIbHAs TPEyrojbHas MUpamMuaa U NpaBUJIbHBIN TeTpasrap; kyO. IIpencraBnenue



O MPAaBWIBHBIX MHOTOT'PaHHUKAX: OKTa3Ip, NOAEKadAp U ukocadap. CeueHuns npu3smsl
Y IUpaMUbl.

CummeTpusi B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH. DJIEMEHTHI CHMMETPUU B NMUPAMUIAX, NApAJLIEIECIUIIENAX, TPaBUIbHBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TOBEPXHOCTH TMPSAMOM MPHU3MBI, IUIOIIATH
OCHOBaHMi, TeopemMa 0 OOKOBOIM MOBEPXHOCTH MpAMOM Mpu3Mbl. [1nomans 60koBon
IIOBEPXHOCTU W TOBEPXHOCTH NPABWIBHOW NHMPAMMIBI, TEOpEMa O IUIOIAIN
yceuénHoi nupamuipl. [lonstue 06 06béMe. OOBEM MUpaMuUbl, IPU3MBI.

[logoOHbie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN.

11 KITACC

TeJsia BpameHus

[Hunuuapuyueckas TOBEPXHOCTh, 00pa3yroiue MWIMHIPUUECKON MOBEPXHOCTH,
OCh MIWJIMHAPUYECKONW MOBEPXHOCTH. [lmmHIp: ocHOBaHUS W OOKOBas MOBEPXHOCTH,
oOpasyrolias U 0Ch; IIonaasr O0OKOBOM U MOJHOU MOBEPXHOCTH.

KoHnueckass TOBEpXHOCTh, OOpa3ylonue KOHHYECKOW IMOBEPXHOCTH, OCh W
BEpIIMHA KOHMYECKOW oBepxHOCTH. KOHyC: OcHOBaHMe U BeplinHa, 00pa3yomias u
OCh; TUIOIIAIb OOKOBOM M IMOJHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolue 1
BBICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, IUAMETP; IUIONIAAb MOBEPXHOCTU CRephl.
B3anMHoe pacnonokenre chepbl W MIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
IJI0IIAAb CEpPHI.

N3o00pakenne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MIMHIpa U KOHYCA.

KoMOwnHanuu Ten BpaimieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTMMCAHHBINA
okoJio cepsl; cdepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 00bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapaJijiesienunena u cneAcTBus u3 He€. O0bEM mUIMHIpa, KOHycCA.
O06BEM mapa u miomaab cepsol.

[Tono6nsie Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsSIMU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEI.

Ceuenust nuivHapa (MmapauielibHO U NEPHEHIUKYIISIPHO OCH), CEUYCHHS] KOHYyCa
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd ¥ B npocTpaHcTBe. ClIOKEHUE U BBIUUTAHHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIAHAPHBIM



BekTopaM. [IpaBuiio napasuenenunena. Penenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBWJI JIEUCTBUA C Bekropamu. IlpsmoyrosbHas cucrema KOOpPAMHAT B
npoctpanctee. Koopaunarsl Bekropa. IIpocrenmme 3amauun B KOOpAUHATaX. YTOJ
Mexay BekTopamu. CKalsipHOE POU3BEACHUE BEKTOPOB. BBIUUCIIEHNE YITI0B MEXIY
OPSIMBIMM M INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU
r€OMETPUYECKHX 3a/a4.

ININTAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE  pe3yJIbTaThl OCBOCHHUS IPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxpanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIUKA 00YUaOIIErocss Kak aKTUBHOTO 1
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MaTEMaTHISCKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLETYP
Ipa)KJaHCKOTrO 00111ecTBa (BHIOOPHI, OMPOCH U TP.), YMEHUEM B3aHMOJIEHCTBOBAThH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUUCKON TPaKJIAHCKONH WJICHTHYHOCTH, YBOXKCHHUS K
MPOUIJIOMY M HACTOSIIEMY POCCHUMCKOW MATEMAaTHKH, LICHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoaa; c(hOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHWA, 3THUYECKOTO IOBEACHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHKEHHUM HAYKU U JEATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO Oy IyIIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1a4, PEIICHHUM, pacCYKIESHUM; BOCTIPUUMUYHNBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUSI MPUMEHSATh MaTeMaTUYeCKHue 3HAHUS B
HMHTEpecax 3I0pOBOro M 0e30macHOro odpasa KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAaHWE, COATAHCHPOBAHHBIN PEXUM 3aHITHA U



OTIIbIXa, peryyisgpHas (uudeckas akKTUBHOCTb); (PU3UUYECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEILHOCTHIO.

TpynoBoe Bocnnutanme:

TFOTOBHOCTBIO K TpPYAY, OCO3HAaHUEM IEHHOCTH TPYAOIIO0US; HUHTEPECOM K
paznuyHbIM chepaM MpoPecCUOHAIBHON ACSATENBHOCTH, CBA3aHHBIM C MaT€MAaTUKOU
U e€ NPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynyiieit npodeccun
Y pEau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTreMaTHUYeCKOMYy OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha MPOTSHKEHHH BCEH
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHX 3a7a4
MaTeMaTUYECKOW HAMPABIECHHOCTH.

JKO0JIOTrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBHIO IKOJOTUUECKON KYyJIbTYpbl, TOHMUMAHUEM BIUSHUS
COIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOU
Cpelibl, 0OCO3HaHHEM TII00aTLHOTO XapaKTepa SKOJOTUYECKUX TTPOOIeM; OprueHTaluen
Ha TPUMEHEHHWE MaTeMaTHMYeCKUX 3HaHUM JJid pelieHust 3ajad B o0yactu
OKpY)Kalolel Ccpe/pl, IUIAHUPOBAHUSI TMOCTYINKOB M OIICHKM HMX BO3MOXHBIX
MOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

I{eHHOCTH HAYYHOTO NMO3HAHUA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTEMaTHYECKOM
HayKH Kak c(epbl 4eJIOBEUECKON JeATEebHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUISl pa3BUTUSI LIUBUJIM3ALMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTH4YeCKOU
KYJbTYpPOU KaK CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTBHIO OCYLIECTBIISTh TPOEKTHYIO
1 HCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUS MPOrpaMMbl Y4EOHOTo TMpeaMera

«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU PE2YIAMUSHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie  no3nasamenvHble oeticmeus, obecneuusaiom

Gopmuposanue 06A308bIX KOSHUMUBHBIX NPOYECCO8 00yYarwuxcs (oceoenue
Memo008  NO3HAHUA — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,
UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).
ba3oBble 1ornueckue AecTBU:
e BBIBIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC MPU3HAKKH MATEMaTHYCCKUX
OOBEKTOB, TIOHATUH, OTHOIICHWH MEXIy TMOHATHIMH, (OPMYyIUPOBATH
OompeneneHus]  TOHSATHUH;  YCTAHABIMBAaTh  CYIIECTBEHHBIM  IMPHU3HAK



Kjaccu(duKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOI'0 aHAJIN3A;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENbHbIE W OTpUIATENbHBIC, €IWHUYHBIE, YacTHble M OOIIuE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (aKkTax, MaHHBIX, HAOIIOMCHUIX M YTBEPKICHUSX; NPEIIaratb KpUTCPUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JieNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSITEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMBIe W OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, TMPHUBOIUTH
OpuUMepbl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUA U
BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BbIOUpATh HauOoJee MNOAXOAANMN C  y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnIe ucciieqoBarejLCKHe J1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA WHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MpodIeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ MW  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIHHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SBIICHUS,
npoliecca, BBIABICHUIO 3aBHCUMOCTCH MEXIYy OOBEKTaMH, SBICHHUSIMH,
IpOIECCaMH;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OITICHUA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoIecca, a TaKXKE BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISBJIATH NCPUITUTH HHPOPMAIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC | ISl PEIICHUS 3a]1a9H;

BBIOMPATh MH(GOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTM3UPOBATb,
CHCTEMaTH3UPOBATh U MHTEPIPETHPOBATh MHPOPMALIHIO PA3JIMIHBIX BUIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYpUPOBaTh WH(POPMAIUIO, MPEACTABIAThL €€ B Pa3IMUHBIX (opMmax,
WLTFOCTPUPOBATH IPaUICCKH;



2)

OLICHUBATh HaJEKHOCTh UHpOpMauu 10 CaMOCTOSITEIIbHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vhusepcanvnvie  KomMMyHukamug@nvle  Oelicmeus,  obecneyusaiom

CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (GOPMYITUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBHUSIMU U
LEeIsIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEeLIeHUs
3a/1a4¥, KOMMEHTHPOBATh MOJyYE€HHBIN PE3YJIbTaT;

B X0Jie¢ 00CYX/EeHUs 3a7jaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIEMBbI, PEIIAEMON 3a/lau, BBICKA3bIBATh WJIEH, HALEJICHHbIE HA MOMCK
pELIeHUs; COMOCTABIATH CBOM CYKJIEHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapyKMBaTh pa3IMYM€ M CXOJCTBO MO3ULUH; B KOPPEKTHOM
(dopme popMyIupOBATH Pa3HOTIIACHS, CBOM BO3PAKECHMUS;

IPENCTABIATh PE3yJbTaThl PEUICHUS 3a/1auM, YKCIIEPUMEHTA, UCCIIEIOBAHNU,
MIPOEKTA; CAaMOCTOSATEIbHO BHIOMPATh (POPMAT BBICTYILIEHUS C YUETOM 3a4ad
MPE3EHTAlUU U OCOOEHHOCTEN ayUTOPHUH.

CoTpyaHuvecTBo:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON W WHIAMBUIYaTbHON
paboThl TpH pelIeHWH YYeOHBIX 3aj7ad; MPUHUMATh I€db COBMECTHOM
NEATEIBbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOH  PabOTHI,
pacmpeneniaTb BHABI pabOT, JOTOBapHWBAThCSA, OOCYXHaTh TWPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (00CYkIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBINIOJHITH CBOIO 4YacTh pPabOTBI |
KOOPJIMHUPOBATh CBOM JICHCTBHS C IPYTUMHU YWICHAMH KOMAaH]IbI; OIICHHBATh
KauyecTBO CBOCTO BKJIaga B  OOMMH TPOAYKT TO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICHCTBHUSI.

3) Vuusepcanvnole pezynsamuenvie Oeticmsusi, obecneuusarom Gopmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peIeHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHUH ¢ y4ETOM HOBOM
uHpopMarmu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKaMH I103HABATEIbHOU pe(i)J'ICKCI/II/I KakK OCO3HaHU
COBCpHIACMBIX ,HefICTBHﬁ N MBICIIMTCIIBHBIX IMPOLECCOB, HMX PE3YJIbTATOB,



BJAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pelIeHns MaTEMAaTHIECKOM 3a1a4u;

e TNPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSIM, OOBICHATH
IIPUYUHBl JOCTW)KCHUS WA HENOCTHKEHHUS PE3YJbTAaTOB JESITEIbHOCTH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOYKA, IPSMasi, IITOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUM W CIEACTBHS U3 HHUX MpPU pPELICHUU
reOMETPUUYECKUX 3a/a4.

OnepupoBaTh MOHITUSAMH: TAPATUIETFHOCTD U MEPIEHANKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEN.

KnaccuduimpoBath B3aMMHOE pPAacloOJIOKEHHE TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHITUSIMU: JBYTPaHHBIN YIroJj, IPaHu JIBYIPAHHOTrO yria, pedpo
NBYIPAHHOTO yIJa; JIMHEMHBIM YroJl JBYI'PAHHOIO YyIJa; TpagycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTb MOHATHSIMH: MHOTOIPAHHUK, BBIMYKJIBIM W HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABHIIbHBIN MHOTOIpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (NUpaMMIa; MpHU3Ma,
MPSAMOYTOJIbHBIN Napaijiesienunen, Kyo).

KiaccudunmpoBaTh MHOTOTpaHHUKH, BBIOUpasi OCHOBAHMS ISl KilacCU(pUKAIUN
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOIPAHHUKH; MTPaBUJIbHBIE MHOTOIPAHHUKHU; MIPSIMbIC
Y HaKJIOHHBIE TPU3MBI, TApaJICICITUIIC/IbI).

OnepupoBaTh MOHATUAMHU: CEKYIas MIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CIIEIOB.

CTpouTh Ce€YeHHUsT MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBHITIOIHITH (BEIHOCHBIC)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BHUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3a1aun Ha HaX0XKJE€HUE N€OMETPUYECKHMX BEJIMYMH 0 00pas3laM WiIH
QIrOpUTMaM, TPUMEHSS M3BECTHBIE AHAIMTUYECKUME METOAbl IPU PEIICHUU
CTaHJIAPTHBIX MATEMAaTHUECKHUX 3a/a4 Ha BBIUMCICHHE DPACCTOSHUN MEXAy IBYyMs



TOYKAMH, OT TOUKH JI0 MPSMOM, OT TOUYKHU 10 TUNIOCKOCTH, MEXKAY CKPEUIMBAIOLIMUCS
MPSIMBIMH.

Pemiats 3a7aun Ha HAXOXKJIEHHE M'€OMETPUUYECKUX BEJIMYMH MO 00pas3liaM WId
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IIPU PELICHUU
CTAHJAPTHBIX ~ MATEMATHMYECKUX  33Ja4 Ha  BBIUHCICHUE  YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCS  TNPAMBIMH, MEXKIYy TNPSAMOA M  IUIOCKOCTBIO,  MEXKIY
IIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnars 00bEMBI M TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamuzia) ¢ mpuMeHeHueM (HopMyJl; BBIYUCISITh COOTHOIIEHUS MEXKIY IO IIMU
MOBEPXHOCTEH, 00BEMaMU MOT00OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATUSIMH: CHMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mpeoOpa3oBbIBaTh W  HHTEPHNPETUPOBATH HUHPOPMAILUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEeKax U
PUCYHKaX.

[IpumensTh reoMeTpuyeckue (PaKThl JJIsl pElICHUs] CTEPEOMETPUUECKUX 3ajad,
MPENOJIAraloMX HECKOJBKO IIAroB PEeIICHUs, €CIIM YCIOBUS IPUMEHEHUS 33/1aHbI B
saBHOU opme.

[IpumeHsaTP  TPOCTEHIIME  NPOTPAMMHBIE  CPEICTBA M DJIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ad.

[TpuBOAUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHTs TOJMyYEHHBIE 3HAHUSA HA IMPAKTUKE: AaHAJIUM3UPOBATh pEaJbHbIC
CUTyallud W TMPUMEHATb H3YUYEHHBIC IIOHATUS B IPOLECCE IMOUCKA pELICHUs
MaTteMaTU4ecku chOpMYyJIUPOBAHHON MPOOIEMBI, MOJICIMPOBATH PEAIbHBIC CUTYaIIMH
Ha $S3bIKE TE€OMETPUM, HCCIEAOBATH IOCTPOCHHBIE MOJIEIM C MCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUHA M TEOpeM, ammapaTra ajareOpbl; pelaTh MPaKTUYECKHE
3a7]a4¥, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJIMYKH.

11 KUIACC

OnepupoBaTh MOHATHUSAMHU: IWIMHIAPUYECKAs MOBEPXHOCTh, 0Opa3yromme
UIHHIPHUYECKON MOBEPXHOCTH; IUJIMHAD; KOHHUYECKas TTOBEPXHOCTh, 00pa3yrolne
KOHMYECKOW TTOBEPXHOCTH, KOHYC; chepuyecKasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI OTYYEHUS TEJ BpalllCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MI0CKOCTH.



OnepupoBarh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHHE CEIMEHTA, BBICOTA
CEerMEHTa; MIApOBOM CJIOM, OCHOBaHWE WIIAPOBOIO CJIOS, BBICOTA MIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Beruncnate  00BbEMBI M IUIOIIAOU  I[IOBEPXHOCTEW  TeNl  BpaLICHMUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy M ONMHUCAHHBIN
okoJ10 cdepsr; cepa, BIIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHS.

BBIYUCHATE COOTHOIICHHMSI MEXAY IUIOMAIsIMU IMOBEPXHOCTEH M 00BEMaAMHU
MOJ00HBIX TE.

N300paxaTh u3ydyaemble (UIYyppl OT PyKM U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbINonHATh (BBIHOCHBIE) MIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, MHTEPOPETUPOBATH M  NPeoOpa3oBbIBaTh MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha dYeprexax U
pPUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINONHAT  JEHCTBHSA  CIOXEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHOKEHUS BEKTOPa Ha YNCI0, OOBICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaAAt0T.

[IpuMeHATH MpaBUIIO MapajuIeIeIuIea.

OnepupoBaTh MNOHATHSMH: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXAY
BEKTOPAaMH, CKAIPHOE MPOW3BEIAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutb cymmy BEKTOPOB M MPOU3BEICHUE BEKTOpA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOU3BEIEHUE, pPACKIaAbIBaTh BEKTOpP 1O  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOW CHCTEME KOOPAUHAT.

[IpumensTh reoMeTpruuecKkre (akThl ISl PELICHUs] CTEPEOMETPUUECKHX 3aj1ad,
MPEANOJIaraloiX HECKOJIBKO 11aroB PeIIeHUs, €CJI YCIOBUS IPUMEHEHUS 3a/1aHbl B
ABHOU (opme.

Pemate npocreiimme reoMeTpuYecKue 3aJaud Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemwate 3amaun  Ha [10Ka3aTeNbCTBO MAaTEMATHYECKUX OTHOLIEHUH U
HaXO0KJIEHUE T€OMETPUYECKUX BEJIUYMH IO 00paslaM WIM alropuTMaM, MpUMEHSs
M3BECTHBIE METO/BI IIPU PELIEHUH CTAaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpruMmensaTs  mpocTeWIIMe  MPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.



HpI/IBOI[I/ITI) IMPpUMCPBI MaTCMAaTHYCCKUX SaKOHOMepHOCTCﬁ B IIpUPOJAC U )XKU3HU,

pacino3dHaBaTh IMPOABJICHHUC 3aKOHOB I'COMCTPHUH B HCKYCCTBC.

HpI/IMeHﬂTB ITIOJIYUCHHBIC 3HAHHA Ha IIPAKTHKC. aHAJIU3WPOBATH PCAJIbHBIC

CUTyallud W TPUMEHATh W3YYCHHbIC TOHITUS B IIPOIECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu chopMyITupOBaHHON MPOOIEMBI, MOJIETUPOBATH peabHbIE CUTYaAIlUU
Ha S3bIKE TEOMETPHM, HCCIEA0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUNA M TEOpEeM, ammapara ajreOpbl; pemaTh MNPaKTHYECKHUE
3a/1ayu, CBSA3aHHbIEC C HAXOKICHUEM T€OMETPUUECKUX BEIHYHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumenoBauu KoandecTBo 4acoB
€ pa3esioB u B Kourpoanr IIpakruue  JJeKTpoHHbIE (1HdpOBbLIE)
n/  TeM ce HbIe CKHe o0pa3oBaTe/ibHbIE PeCypChl
I NPOrpaMMsbI ro padoThbI padoThbI
BBenenue B https://resh.edu.ru/subject/lesson/4756
1 10 0 1 ]
CTEPEOMETPUIO /main/203546/
IIpsimMble 1
IIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1 1 https://resh.edu.ru/subject/lesson/6065
[TapannensHoCT [start/125651/
b HpﬂMI)IX )41
IJIOCKOCTEH
I1
3 CPHCHIIIKY A 12 1 2 https://resh.edu.ru/subject/lesson/4757
PHOCTL 1Ip HMj’IX /main/20570/
U INIOCKOCTEN
Yriael Mexay .
4 10 1 1 https://resh.edu.ru/subject/lesson/6063
TPAMBIMH | /main/21124/
IUIOCKOCTSIMU
5 MHoOrorpaHHuk 11 1 2 https://resh.edu.ru/subject/lesson/6018
" /main/221554/
O0BEMBI _
6 9 1 1 https://resh.edu.ru/subject/lesson/4904
MHOTOTPaHHHK /main/280339/
OB
IToBTOpEHuUeE:
7 CEUEHUH, 4 1 0
paccTosHus U
YIJIbI
OBIIIEE 68 6 8



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/4904/main/280339/

KOJIMYECTBO

YACOB IIO

ITPOTPAMME

11 KJIACC
Haunmenosa

Ne  Hue

n/ pa3aesioB u

n TeM
MPOrpamMMbl

Tena
BpAaIllCHUS

OO0BEMBI TEN

Bexkrops! u
KOOPJIHMHATHI
B
IIPOCTPAHCTB
e

IToBTOpEHME,
000011IeHHE,
cHCTeMaTHh3a
ITUs 3HAHUH
OBHIEE
KOJIMYECTBO
YACOBIIO
I[TPOIT'PAMME

KoaunuecTBO 4acoB

Bcer
0

12

10

34

KonTpoabu
ble padoThl

IIpakTnyec
KHe padoThl

JuiekTpoHHbIE (LU pOBbIE)
o0pa3oBaTejbHbIe pecypchl

https://lib.myschool.edu.ru/conte
nt/559
https://lib.myschool.edu.ru/conte
t/419
https://lib.myschool.edu.ru/conte
nt/482

)]

>
(Vo)

=

https://lib.myschool.edu.ru/conte
nt/4925
https://lib.myschool.edu.ru/conte
nt/4200

https://lib.myschool.edu.ru/conte

nt/4208



https://lib.myschool.edu.ru/content/5596
https://lib.myschool.edu.ru/content/5596
https://lib.myschool.edu.ru/content/4199
https://lib.myschool.edu.ru/content/4199
https://lib.myschool.edu.ru/content/4821
https://lib.myschool.edu.ru/content/4821
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/4200
https://lib.myschool.edu.ru/content/4200
https://lib.myschool.edu.ru/content/4208
https://lib.myschool.edu.ru/content/4208

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabHbl
e padoTsl

IIpakTHyeck
ue padoTsbl

Jlara
U3yYeHH
|

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OCHOBHBIC TOHATHUS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpancTBo. [IpaBuia
n300pakeHUs Ha
PUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
MapajuIeTbHBIX TPSIMBIX
(0Tpe3KoB), cepearHbI
oTpe3Ka

IlonsTus:
MepeCceKaroINecs
TJTOCKOCTH,
MepeCEeKAIINECs TpsiMast
1 TTIOCKOCTh

ITonsTus:
IepeCeKaroIIecs
IUIOCKOCTH,
MepEeCeKarNIMeECs Mpsmas
M TIOCKOCTD

3HaKOMCTBO C

MHOTOTpaHHUKAMH,
n300pakeHne

https://resh.edu.ru/subject/lesson/4756/main/203
546/



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MIPOEKIIMOHHBIX YepTekKax

Hauanensie cBenenus o
KyOe u nupamuje, ux
Ppa3BEPTKU U MOJEIH.
CeueHrss MHOTOTPaHHUKOB

HauansHele cBenenus o
KyOe U nmupamujie, ux
Pa3BEPTKU U MOJEIH.
CeueHust MHOTOIPaHHUKOB

[TonustHe 00
aKCHOMAaTHYECKOM
MTOCTPOCHUHU
CTEPEOMETPHUU: aKCHOMBI
CTEPEOMETPUH U
CIEICTBUS U3 HUX

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHUU: aKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTepEOMETPHUU: aKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX




10

11

12

IToustue 06
AKCHOMAaTHYECKOM
[MOCTPOCHHUH
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CJICOCTBUA N3 HUX

BsaumHoe pacnionoxenue
IPSAMBIX B IIPOCTPAHCTBE:!
[IEPECEKAOIIMECH,
napajuleJIbHbIC U
CKPEILMBAIOIINECS
IIpsIMBIE

[TapamienbHOCTH IPAMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE:
napajuieJbHbIC PSIMbIC B
MIPOCTPAHCTBE;
[1apaJIeIbHOCTD TPEX
MIPSIMBIX

https://resh.edu.ru/subject/lesson/6133/main/272
669/

https://resh.edu.ru/subject/lesson/6065/start/1256
51/

13

[TapannenbsHOCTb NPSAMBIX
U IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapamrensHOCTH IPSIMOM
U TUIOCKOCTH

14

15

Yrael ¢
COHAITPaBIICHHBIMU
CTOpPOHAMU

VYros MexIy NpsSMBIMU B
IIPOCTPAHCTBE



https://resh.edu.ru/subject/lesson/6133/main/272669/
https://resh.edu.ru/subject/lesson/6133/main/272669/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

16

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE

17

18

19

20

[TapamnenpsHOCTH
IJIOCKOCTEH:
napajuieJbHbIe MIOCKOCTH

CaolicTBa napajuiesbHbIX
IIJIOCKOCTEMN

[Ipocreiimue
MIPOCTPAHCTBEHHBIE
(buUrypsl Ha MIOCKOCTHU:
TeTpa’ap, Kyo,
napasuiesenumnes

[Toctpoenue ceuenuit

https://resh.edu.ru/subject/lesson/4912/main/235

77/

21

22

23

24

[Toctpoenue ceuenuit

KonrtponbHas pabora no
teMme "[Ipsmele n
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTE IPSAMBIX
U TUI0CKOCTEeN"

[lepneH qIUKyYIAPHOCTD
MIPSIMOM U TUIOCKOCTH:
MEPIEHANKYIISIPHBIE
MIPSIMBIE B IPOCTPAHCTBE
[IpsiMble napasenbHele U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/main/204

15/



https://resh.edu.ru/subject/lesson/4912/main/23577/
https://resh.edu.ru/subject/lesson/4912/main/23577/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/

25

[IpsiMble apasienbHele U
NIEPIICHIUKYJIIPHBIC K
IJIOCKOCTH

26

IIpusnak
MEPIEHUKYISIPHOCTH
IPSIMOM U TNIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/main/205
70/

27

28

29

[Tpuznak
NEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MePIEeHIUKYIAPHOM
IJIOCKOCTH
Teopema o npsimoit
MePIEeHIUKYIAPHOM
IJIOCKOCTH

30

Teopema o npsamon
MEPIEHIUKYISIPHON
IIJIOCKOCTH

31

[Iepnenpukymnsap u
HAKJIOHHBIE: PACCTOSHHE
OT TOYKH J0 INTIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/main/221
522/

32

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TIJIOCKOCTH,
paccTosHUE OT MPSIMOM J10
IUIOCKOCTH



https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/6127/main/221522/
https://resh.edu.ru/subject/lesson/6127/main/221522/

[lepnenpukynsp u
HAaKJIOHHBIE: PacCTOSIHUE
OT TOYKH J0 IJIOCKOCTH, 1 0 0
paccTostHuE OT MPSMOH 10
IUIOCKOCTH

KonrponsHas pabora no
teme:"[leprieHIUKYISIPHOC

34

Th NMPSMBIX U
IJIOCKOCTEN."

35

VYTIIIBl B IPOCTPAHCTBE:

YTOJI MEXAY IPSIMOU U
IJIOCKOCTBIO

36

37

38

39

40

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPAHHOI'O yria
JIByrpaHHBIN yroll,
JIMHEUHBIN Yroil

JBYTPAHHOTI'O yria

[IepneH IUKyYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIISPHOCTH
JIBYX TIJIOCKOCTEN

[lepneH qIUKyYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHJUKYIISIPHOCTH
JIBYX TIJIOCKOCTEN

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIISIPHOCTH

https://resh.edu.ru/subject/lesson/6063/main/211

24/

https://resh.edu.ru/subject/lesson/4748/main/208

14/



https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/4748/main/20814/
https://resh.edu.ru/subject/lesson/4748/main/20814/

JIBYX TIJIOCKOCTEU

41

42

Teopema o Tpéx
MepHeHIUKYISIpax
Teopema o Tpéx
MePIeHIUKYIIApax

43

Teopema o Tpéx
MEPIEHINKYIIpaX

44

KonrtposnbHas pabora no
TeMaM
"IlepnieHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTER" 1
"VTriel MEXAY IPSIMBIMU U
miockocTaMu"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOTPAaHHUKA,
BBIITYKJIbIE U HEBBITYKJIBIE
MHOT'OI'PAHHUKWU;
pa3BEPTKAa MHOIOTPaHHUKA

https://resh.edu.ru/subject/lesson/6018/main/221
554/

46

47

[Ipu3ma: n-yronpHas
MpU3Ma; TpaHu U
OCHOBAHUS IPU3MBIL;
IpsiMasi U HaKJIOHHAsI
pU3MbI; OOKOBast U
II0JIHAsl TOBEPXHOCTh
IIPU3MBI
[Tapamnenenurnen,

IIPSAMOYTOJIbHBIN
napajuleJIenuIe] 1 €ro

https://resh.edu.ru/subject/lesson/5443/main/212
74/

https://resh.edu.ru/subject/lesson/5444/main/221
490/



https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/5443/main/21274/
https://resh.edu.ru/subject/lesson/5443/main/21274/
https://resh.edu.ru/subject/lesson/5444/main/221490/
https://resh.edu.ru/subject/lesson/5444/main/221490/

CBOMCTBA

48

[Mupamuga: N-yrojapHas
HI/IpaMI/II[a, FpaHI/I nu
OCHOBAHUC HI/IpaMI/II[BI;
OOKOBas U IIOIHAS
HOBerHOCTB HI/IpaMI/I,IIBI;
[IpaBUIbHAS U yCCUEHHAS
nmupaMuIa

https://resh.edu.ru/subject/lesson/5866/main/221
580/

49

50

51

[IpaBunpHbIE
MHOTOTPaHHUKU: TIOHSTHE
IIPaBUJILHOTO
MHOI'OTpaHHUKA;
IIpaBWIbHAS NIPU3Ma U
[IpaBWIbHAs IUPaAMUJIA;
IIpaBWIbHAs TPEYTOJIbHAS
NMpaMu/ia ¥ IpaBUIIbHBINA
TeTpa’ip; Kyo
IIpencrasnenue o
ITPaBUJIbHBIX
MHOTOTpaHHHUKAX:
OKTasdAp, J0JEKa’Ip U
HKOCa’Ip.

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJILHO TOYKH,
MPSIMOM, TUIOCKOCTH.
DIeMEeHThl CHMMETPHH B
nupamMuax,
napajiesenunenax,

https://resh.edu.ru/subject/lesson/4023/main/149
356/



https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/4023/main/149356/
https://resh.edu.ru/subject/lesson/4023/main/149356/

IMpaBUJIbHBIX
MHOI'OI'paHHHUKax

52

53

BrrunciieHue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTMArOHaJ, YIJbl

ITmomane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
IIOBEPXHOCTH NPSIMOU
IIPU3MBI, IUIOIIA]b
OCHOBaHMI, TEOpEMA O
OOKOBOY TIOBEPXHOCTH
MPSMOU MPU3MBbI

54

ITimomaae 60xOBOM
MMOBEPXHOCTU U

IIOBEPXHOCTHU ITPABUIILHOMN

MIApaMU/JIbl, TEOpPEMA O
TUI0IIAa GOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MIAPAMMIBI

55

KonTponbHas padota no
teme "MHororpaHHuKu"

56
57

[Tonsatue 00 00BEME

O0BEM TUpaMUIBI

https://resh.edu.ru/subject/lesson/4904/main/280
339/

58
59

O6bEM upaMuIbl

O0BEM TUpaMUIBI

60
61

O6bEM upaMuIbl

O0BEM npu3MBbI

S

O O O o o o

O r O O O O

https://resh.edu.ru/subject/lesson/5629/main/230



https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/5629/main/23086/

62

O0BEM npu3MBI

63

64

O06BEM IPU3MBI
KonTponbnas pabora no
teMe "O0BEMBI
MHOTOI'PaHHUKOB"

65

[ToBTOopenue, 0600IICHNE
CHCTEeMaTH3alus 3HAaHUH.
[Toctpoenue ceueHuii B
MHOTOI'paHHUKE

https://resh.edu.ru/subject/lesson/4912/main/235

77/

66

67

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHUM.
Beruncnenue paccrosiHum:
MEXy ABYMsl TOYKaMHM, OT
TOYKH 10 NPSAMOH, OT
TOYKH J10 TUIOCKOCTH,
MEXIY
CKPEILMBAIOIIUMUCS
MPSIMBIMH

HToroBast KOHTpOJIbHAs
pabota

68

[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Beruucnenue yrios:
MEXIY
CKPEILMBAIOIIUMUCS
IPSIMBIMU, MEKTY ITPSIMON
U IJIOCKOCTBIO,
JBYTpaHHbBIX YTJIOB, YTJIOB



https://resh.edu.ru/subject/lesson/5629/main/23086/
https://resh.edu.ru/subject/lesson/4912/main/23577/
https://resh.edu.ru/subject/lesson/4912/main/23577/

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTebHbIE
pecypcbl

Cdepa u map:
LEHTP, PaanyC,
JAMaMeTp; IUIOIIA/b
TIOBEPXHOCTHU

chepsl

https://resh.edu.ru/subject/lesson/4034/main/

Bzanmuoe
pacrooKeHue
cdepsl u
IJIOCKOCTH;
KacaTeJabHast
IJIOCKOCTH K cdepe;
wionaab chepsl

N306paxenue
cdepsl, mapa Ha
IUIOCKOCTH.
Ceuenus mapa

Hwmaapuyeckas
MMOBEPXHOCTb,
oOpasyromue
LWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
LWJIAHAPUYECKON
MMOBEPXHOCTHU

Humsap:

https://resh.edu.ru/subject/lesson/6300/main/



https://resh.edu.ru/subject/lesson/4034/main/
https://resh.edu.ru/subject/lesson/6300/main/

OCHOBaHHMS U
OoKoBas
MTOBEPXHOCTb,
oOpa3syromas u oCh;
IIomaas OOKOBOU
M TIOJTHOM
MMOBEPXHOCTHU

N3obpaxenune
LWJIMH]IpA Ha
IJIOCKOCTH.
PazBépTka
WIAH]IPA.
CeueHus WIMHIpA
(TI10CKOCTHIO,
napauieIbHON MU
NEePICHIUKYIIIPHON
OCH IUJIMH]IPA)

Konnueckas
MMOBEPXHOCTb,
oOpasymoiue
KOHUYECKOM
MMOBEPXHOCTHU, OCh U
BEpIIHUHA
KOHUYECKOM
MMOBEPXHOCTH

Konyc: ocHOoBaHue
U BEpIIMHA,
o0pa3yrolas 1 ochb;
IUIOIIA b OOKOBOM

https://resh.edu.ru/subject/lesson/4903/main/22650/



https://resh.edu.ru/subject/lesson/4903/main/22650/

YU TOJHOU
MMOBEPXHOCTH

VY ceu€HHbI KOHYC:
obpa3yrommue u
BBICOTA; OCHOBaHHS
u 6oKkoBas
MMOBEPXHOCTh

10

11

12

13

N3o0pakenue
KOHYyCa Ha
IIJIOCKOCTH.
Pa3BépTka KoHyCa.
Ceuenus koHyca
(TUTOCKOCTBIO,
napasuiebHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIECH uepe3
BEPILUHY)
Kom6unanus ten
BpallEeHUs U
MHOTOTPaHHHKOB

MHororpasHuk,
OIIMCaHHBIN OKOJIO
cdepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WJIN
B TEJIO BpalLEHUS

ITonsaTue 00
00béMe. OCHOBHBIE

https://resh.edu.ru/subject/lesson/4911/main/23304/

https://resh.edu.ru/subject/lesson/4904/main/280339/



https://resh.edu.ru/subject/lesson/4911/main/23304/
https://resh.edu.ru/subject/lesson/4904/main/280339/

CBOMCTBA 00BEMOB
TEN

14

15

OO0BEM TUITHHIPA,
KOHYca

O06bEM mapa u
I01a b chepbl

https://resh.edu.ru/subject/lesson/5629/main/

https://resh.edu.ru/subject/lesson/4910/main/23242/

16

17

18

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
CooTHoOIICHNUSA
MEXy IUIOIAIIMU
MMOBEPXHOCTEM,
00BEMaMHU
MOJOOHBIX TEJ

KonTponbhas
pabora 1o Temam
"Tena Bpamenus" u
"O6bems! Ten"
Bexkrop Ha
MIJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/main/21652/

19

Cioxenue u
BBIYUTAHUC
BEKTOPOB

20

21

VYMHOXEHUE
BEKTOpa Ha YUCJIO

Pasnoxenue
BEKTOPA 110 TPEM
HEKOMILUIAaHAPHBIM

https://resh.edu.ru/subject/lesson/6404/main/



https://resh.edu.ru/subject/lesson/5629/main/
https://resh.edu.ru/subject/lesson/4910/main/23242/
https://resh.edu.ru/subject/lesson/4758/main/21652/
https://resh.edu.ru/subject/lesson/6404/main/

BekTopaM. IIpasuio
napaJenenumnena

22

Pemenue 3amay,
CBSA3aHHBIX C
IIPUMEHEHUEM
IIpaBUJI IEUCTBUH C
BEKTOPaMH

23

24

25

IIpssmoyronbHas
CHUCTEMA KOOpJAUHAT
B IIPOCTPAHCTBE.
Koopaunatst
BEKTOpA.
[Ipocretimue
3aJ1a44 B
KOOpJAMHATax

Yron mexny
BEKTOPAMH.
CkansipHOE
MIPOU3BEACHUE
BEKTOPOB
Brruncnenue yrios

MCKAY NPAMBIMA 1
IIJIOCKOCTAMU

https://resh.edu.ru/subject/lesson/5724/main/

https://resh.edu.ru/subject/lesson/5723/main/149171/

26

Koopaunarao-
BEKTOPHBIN METOJT
MIPH pelIeHUn
F€OMETPUYECKUX
3a1a4

https://resh.edu.ru/subject/lesson/6083/start/149229/

27

KontponbHas



https://resh.edu.ru/subject/lesson/5724/main/
https://resh.edu.ru/subject/lesson/5723/main/149171/
https://resh.edu.ru/subject/lesson/6083/start/149229/

pabota mo Teme
"BekTopsbl u
KOOpJIUHATHI B
npocTtpaHcTae"

28

29

30

[ToBTOpEHME,
00001IeHNE 1
CUCTEeMaTH3alLUs
3HaHu. OCHOBHBIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHAMETPHUH

IToBTOpEHUE,
0000111eHUE U
CHCTEMAaTHU3aLH
3HaHui. OCHOBHBIE
¢burypsl, GaxThl,
TEOpEeMBI Kypca
TJIAHUMETPUHU

[ToBTOpEHME,
00001IeHHE 1
CHUCTEMATHU3aLA
3HaHu#. 3ama4un
HJ'IaHI/IMeTpI/II/I nu
METOJIbI UX
peuieHus

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTU3aIHs
3HaHui. 3agauun




IJITAHUMETPUH U
METO/JIbI UX
pelieHus

32

33

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHu. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
CTepEOMETPUU

Wrorosas

KOHTPOJIbHAS
pabora

34

[ToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIsI
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus-10-11 kmaccer:yue.171s1 001eo0pa3oBaTeIbHBIX YUPEIKICHHM :
6a30BbIit u npodui.yposau/ {JI.C.Aranacsan,B.®.byry3os,C.b.Kanomies u
ap.} 19-e uzg. M.:IIpocsemenune,2010 255 c.:un. -(MI'Y-mkorne).
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

https://resh.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
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