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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuarommxcs 10 —11 xmaccoB paspabotaHa ©Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAApTa CPEAHET0 O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMWI, NPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, WU TPATUIUA POCCUUCKOr0 0oOpa3oBaHUS.
Peanuzauusi mporpaMMbl 00€CIIeYMBAET OBJIA/ICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMU OCHOBY JJISI CaMOpPA3BUTHUSl M HENPEPHIBHOIO 0O0pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH, ydeOHOTO Kypca TEOMETpPHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOyCJIOBJICHA MPAKTHYCCKOW 3HAYMMOCTBIO METAIPEAMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOYYECHHS TC€OMETPHUU B HAIPABICHUH JTUYHOCTHOTO
pa3BUTHSA OOydYaroIMXcs, (GOpMHPOBaHUS (YHKIIMOHAJIHLHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS IPYTUX yUYeOHBIX JUCIMIUIMH. PazBuTHe y 00ydaromuxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYECKHUX
aOCTpaKIIMiA, COOTHOIICHHHM PEaJbHOIO0 W HJICAIBHOI0, XapaKTepe OTPaKeHUS
MaTEeMaTHYSCKON HayKOM SIBJICHHUI 1 IMPOIICCCOB PEAIBHOT'0 MUPA, MECTE TCOMETPUHN
B CHCTEME HayK W POJIM MaTEMaTHYECKOTO MOJICTUPOBAHKS B HAYYHOM TTO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS YUAIINXCS, a
TaKKe KadyeCTB MBIIIICHNAS, HEOOXOAUMBIX JUIsI aJalTallik B COBPEMEHHOM
00IIIeCTBE.

['eomeTpus sBIsETCS OJHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, Tak Kak OOECIEeYMBACT BO3MOXXHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTapPHOU.

Jlornyeckoe MbIUieHHEe, (GOPMUPYEMOE TPH H3YYCHHH OOyJarOIIMMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U TTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI¢ pCUICHUS TEOMETPUYECKUX 3ajJad, YMCHHE BBIABUTATh M OIPOBEPraTh
THIIOTE3bI HEIOCPEICTBCHHO HCIIONB3YIOTCS TMPU PEIICHWH 3aJa4 ©CTECTBCHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX MEATENIbHOCTH ueioBeka. OpueHTalds 4YejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIIOBHE €ro COIMANIbHOrO ObITHS, (opma
OTpaXCHUSI OKPYIKAIOIIETO MHpA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JACHCTBHTEIBHOCTH.  OmepupoBaHHE  MNPOCTPAHCTBEHHBIMU
oOpa3zamu 00beIMHSICT pa3HbIe BUIBI YUeOHON M TPYAOBOM JEATCIIBHOCTH, SBIISICTCS



OTHUM u3 TPOo(EeCcCCHOHATHLHO BAXKHBIX KAuecTB, IMOATOMY akKTyajbHa 3a/ada
dbopmupoBaHus y  oOydYarOmMXcs  MPOCTPAHCTBEHHOTO  MBILIUICHUS — Kak
Pa3HOBHUJIHOCTU OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIBHOCTH [10 MHOTUM HAaIIPaBJICHUSIM.

Ilenp ocBoeHuss mporpamMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 0OyueHus — 001meoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOy4aromuxcs 4yepe3 o0ecrnedyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMaTHYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CHEHUPUUHBIX
F€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBLHOCTAM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIIOJIb30BaHUEM T€OMETPHUU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE MIpeJHAa3HAYeHa JIsd
OOy4YaromuXcs CpeHel IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YPOBHE OCHOBHOIO 001Iero oopa3zoBanusi. Takum oOpa3om, oOydaroniyuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupuKoil TeOMETPUH U HEOOXOAUMbIE ISl KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOXHOCTh U3yUUTh TEOMETPHIO OoJiee rTy0oKo, eciu
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

JlocTkeHHe Lenu OCBOEHHSI MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3ajad. IlpuopuTeTHbIMM 3aJadamMM  OCBOEHHsA  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBIISIIOTCS:

e (opmMupoBaHue MNpPEACTaBICHUS O TEOMETPUM Kak 4YacTH MHPOBOM

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHUE MpeACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIIEHUS KaK
O BROXHEUIUX MATEeMATHMYECKUX MOJEISAX, MO3BOJIAIONIMX OMHCHIBATH U
M3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIEr0 MUPA;

e (opmMupoBaHue yMEHHs pacro3HaBaTb Ha YepTekax, MOJEISIX U B
pealbHOM MHPE MHOTOI'PAHHHUKY U TeJla BpalleHUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOI'PAaHHHUKAX M TeJaX BPAILLEHUs U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEUIeHUs]  OCHOBHBIX  THUIOB  3aj]ay;
dbopMupoBaHHE YMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCy’>kKJeHUsT B XOJIE€ pEUICHUS CTEPEOMETPHUECKUX 3aJad M 3aaad C
MPAKTUYECKUM COJIEP’KaHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKAX YMEHHUH, KPUTUIHOCTH
MBIIIIJICHUS;



o (opmupoBanue GyHKIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPHUH:
YMEHHUE PACIO3HABaTh MPOSBICHUS FTE€OMETPUUECKUX TOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX JKU3HEHHBIX CUTyalUsX U IPU U3yYEHUU
APYTUX  y4eOHBIX  TPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATh WX HA S3bIKE TEOMETPHUH U CO3/1aBATh
IF€OMETPUYECKAE MOJCIHM, IPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKUU
anmnapar UL peLICHUs PaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTETPHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUH B HA4YaJIE €r0 U3y4YEHUs 3a1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKAaHNE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K JaIbHEUIIEMY
W3YUYEHHIO ITPEAMETA.

[Tpennourenue OTHAETCSA HATISIHO-KOHCTPYKTUBHOMY METO/Y OOYYEeHHs, TO
€CTh TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
[IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUU Y
y4almxcs B Kypce CTepeOMETpUU IPOBOAUTCS 3a CUET PELIEHU 3a/1a9 HA CO3JaHNe
IPOCTPAHCTBEHHBIX O0pa3oB M 3a7ady Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oopazamu. Co3manue oOpa3a TPOBOIUTCA C OMOPOM HA HATJIAIHOCTH, a
OlepupoBaHUe 00Pa30M — B YCIOBHUSAX OTBJICUEHUS OT HATJISAIHOCTH, MBICIECHHOTO
WU3MEHEHHUSI €70 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cozeprKarenbHble TMHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B POCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacnpezensercs He TOJIbKO 10 COAep KaTeIbHbIM JIMHUSAM, HO U TI0 ToAaM o0y4eHus
Ha YpOBHE CpeIHEro o01iero oopa3oBaHus.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pPE3yJbTaTam
OCBOEHHUsI paboueil mporpamMmbl, pachpefeNéHHBIM 10 TroJaM OO0y4YeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATENbHO U MOCTYIATENIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0Yy4YarolUXCs, paclIupss |
yrayOssist e€, o0pa3ysi MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Henemo B 10 kmacce u 1 gac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
[apajuleJbHble M CKpeuuBaromuecs npsMsie. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: IMAPAJUIENBbHBIE MpPsAMBIE B NPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAYy MNPsIMBIMH B IIPOCTPAHCTBE.
[TapayeTbHOCTB INIOCKOCTEN: MapajliesIbHbIE INIOCKOCTH; CBOMCTBA MMAPAJUICIIBHBIX
miockocte. [IpocTeiiye npocTpaHCTBEHHbIE (DUTYypbl HA MIIOCKOCTHU: TETPa’p,
Ky0, mapasuiesienuIe];; HIOCTPOEHUE CEUCHHM.

[leprieHIUKYIJISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
[IPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsAMOWU
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY INPSIMOH U
IJIOCKOCTBIO;  ABYTPAHHBIM  Yroji, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 MJIOCKOCTH, TPOEKITUS (GPUTYPHI HA TUIOCKOCTh. [leprneHIuKyIIpHOCTD
TUIOCKOCTEM: MPU3HAK MEPHEHAUKYJISPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIECHINKYJISIPAX.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsIMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuleJIienunes; U ero corcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMU/IBI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yceyéHHasg nHupamMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MpPaBWIbHAS MpU3Ma U
NpaBWJIbHAS NUPAaMHUJA; NPABUIbHAA TPEYroJibHas IHpPaMHIA W TNPABUIIBHBIN
TeTpa3ap; KyO. IlpencraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTa’3p,
nozexa’ip u ukocasap. CeueHust Mpu3Mbl U TUPAMHUJIBL.

CummeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IIJIOCKOCTHU. DJIEMEHTHI CHMMETPHUH B TIMPAMUIAX, TAPAIIIETETTUIIEIAX, TPABUIIBHBIX
MHOT'OTPaHHHKAX.



Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEéOpa, JuaroHajd, YIJIbL.
[Tnomane OOKOBOM NOBEPXHOCTHM M IOJHOM IOBEPXHOCTU MPSIMONH IPU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MPsAMOU npu3Msbl. [1no1mans
OOKOBOW IOBEPXHOCTH M MOBEPXHOCTH MPABWIBHOW NHPAaMUJbI, TEOpPEMA O
Iomaau yceu€unoi nupamusl. [loustue 06 06péme. OOBEM MupamMuabl, IPU3MBIL.

[Tonobubie Tema B mnpoctpaHcTBe. (COOTHOIICHHS MEXIy IUIOUIAASIMU
HOBEpXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

11 KIIACC

Tena Bpamenus

[nnuHapuyeckas ITIOBEPXHOCTB, oOpa3ytouue LHUJIAHIPAYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: oOcCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasymolias M OChb, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yromias
Y OCh; IJIOIIA (b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yIonme
¥ BBICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b MOBEPXHOCTU CREpHI.
B3auMHoe pacrnionoxeHue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
IJI0IAIb CEpPhI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka numuHIpa U KOHyCa.

KomOunaruu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJi0 cepsl; chepa, BucaHHAsI B MHOTOTPAHHUK, WJIU TEJIO BPAILICHHUS.

[TonsitTue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00BEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 Heé. OO0bEM MUIMHApPA,
koHyca. O0BEM 1apa v miomaas chepsl.

[Tono6ubeie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJI.

Ceuenus HHIMHPA (MapaJJIEIBLHO U MIEPIICHIUKYJISIPHO OCH), CEYEHUS KOHYCa
(mapayieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIMHY ), CEUEHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocT U B npocTtpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4ucio. Pa3znoxkeHne BeKTopa mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMIpaBUJl JACUCTBUUA C BekTopamu. IIpsAmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopnuuatel BekTopa. [lpocreiimue 3amgaud B
KOOpJIMHATax. YTol MexJay Bekropamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brrurcnenue yrioB Mexay NPsMbIMHA M IUIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METOJI IIPU PELICHUU I'€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMmeTa
«MareMaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnuranme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOT'O WIEHA POCCHUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHl U TpP.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKON MIGHTUYHOCTH, YBAKCHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCHUICKONW MaTEMAaTUKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTHYECKOTO TOBEIACHMUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUYMBOTO OYIyILEro.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIHOYash ACTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKAeHUN; BOCIPUUMUYNUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MATEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro o0pasa >KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJisipHast PuU3nyeckasi akTUBHOCTD ); (PU3UUECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JCATEIHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKESHUSIMU, YMEHHEM COBEpPIIATh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U peain30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIHOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U



caM000pa30BaHUI0 HA TPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYypbl, MMOHUMAHUEM BIUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpellbl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa HSKOJOTHUYECKHX MpodseM;
OpUEHTallMell Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHus 3aaad B
00J1aCTU OKpY>Karolel Cpe/ibl, INIAHUPOBAHUS TTOCTYITKOB U OIEHKH UX BO3MOXKHBIX
MOCTIEICTBUI [T OKPYKAIOILIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH W  OOIIECTBEHHOM  MpaKTUKH, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesTeTbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH IJi1 Pa3BUTHUS IUBWIM3ALUU;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KyJIbTYpOW KakK CpPEJACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO NI€ATeNbHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanvuvie  nosmasamenwvhvle  Oelicmsusi,  0becneyusaiom
Gdopmuposanue 6a308blx KOSHUMUBHBIX NPOYECCO8 00yUalwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
ucce008amenbCKux onepayull, ymenuli pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue 1ecTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATHUH, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYITHPOBATH
OTIpENCNICHNs]  TMOHSATUW; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OPMYJIHPOBATH W  MOPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIC, YAaCTHBIE W OOIIWE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;
npeiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,



e Jl€JIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKJAEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHIO,
MPUBOJUTh MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BBIOMpaTh croco0 pemnieHUs ydeOHOM 3adauyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBIOUpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBare/ibCKue 1eiCTBUS:

e HCHOJIB30BAaTh BOINPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKE TMPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaThb HMCKOMOE€ M  JaHHOe, (OpMHUpOBaThH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIJITAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
o0beKTa, SBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00bEeKTaMHU, SABJICHUSMH, MPOIECCAMU;

e  CaMOCTOSITEIBHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO HAOIONEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIJIBUIaTh
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmeii:

e BBIABIATH JePUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JIJI PELICHUS 33]]a4U;

e BbpIOMpaTh HMHPOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH UH(OOPMALIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATH IpauuecKH;

e OIICHUBATH HaJIEKHOCTh uHopManu o CaMOCTOSITEIILHO
c(hopMyJIHUPOBAaHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAmMueHvle  Oelicmsus,  0becnedugarom

ChOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMU
U 1eJIsIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMMCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOJy PELICHHUS
3aJja4i, KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBbI, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALICIICHHBIE HA IIOUCK
pELICHMsI; COIOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiora, oOHapyXHBaTh pa3iMyMe U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHNUS;
NPEACTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  OKCIEpPUMEHTa,
HCCJIEI0BAHMSI, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh (POPMAT BHICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh U UCI0JIb30BATh MPEUMYILIECTBA KOMAHIHOM U MHIMBUy aJIbHOU
paboThl MpHU pelieHuH Y4eOHbIX 3ajlay; MPUHHUMATH 1Edb COBMECTHOM
NESTENbHOCTH, IUIAHUPOBATH  OPraHM3alMI0 COBMECTHOM  paboThl,
pacnpenensith BHUIb paboOT, JOrOBApUBATHCS, OOCYXIaThb MpOIEcC H
pe3ysbTaT padoThl; 0000I1aTh MHEHUS! HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBIIOJHATH CBOI 4YacTh paOOThl U
KOOPJIMHUPOBATh CBOU IEUCTBHUS C APYTUMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyrisamuensle oeticmeaus, obecneuusarom Gopmuposanue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEILIEHUS 3aJ]a4i, BEIOUPaTh CIIOCO0 pelIeHHs
C YYETOM HUMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yU4ETOM HOBOI
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU TO3HABaTEIbHOM pedaeKcuH KaK OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yibTara
peleHns MaTEMaTUIECKOM 3a/1auu;

MIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
MIPUYUHBI TOCTHKEHHS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATHBI
10 KVIACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATP aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduurpoBaTte B3aMMHOE pPACHOJIOKEHHE MNPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPaHHBIA yroj, TpaHd ABYTPAaHHOIO YrIJa,
pebpo IBYIPaHHOTO YTIJia; JUHEHHBIM Yroyl JBYIpaHHOIO YIJIa; rpajycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIbIMI
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIMpaMMa; IMPU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccuduurpoBate ~ MHONOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUId
KJacCU(pUKAuU (BBITYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; IpPaBUIIbHbBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJljIesICUe bl ).

OnepupoBatTh MOHATUSAMHU: CEKYIIAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUS CEUEHU I, UCTIOb3YS METO/ CIE0B.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJE€AOB, BBIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYMH MO 00pa3iiaM WiH
QITOPUTMaM, TPUMEHSSI W3BECTHBIE AHATUTUYECKUE METOAbl MpU PEIICHUH
CTaH/JIAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYUH MO 00pasiiaM WiH
QITOPUTMaM, TPUMEHSSI M3BECTHbIE AHATUTUYECKUE METOAbl MpU PEILICHUH
CTaHJAPTHBIX  MaTeMaTUYECKMX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPEIIMBAIOIIUMHUCA MNPAMBIMHA, MEXKIAYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSMM, IBYTPAHHBIX YTJIOB.

Boruncisars 00bEMBI M TUIOHIAAN TOBEPXHOCTEM MHOTOIPAHHHMKOB (MpU3Ma,
NUpPaMU/Ia) C IpUMEHEHHEM (HOPMYIT; BEIYUCISITh COOTHOLICHHS MEXTy TUIOIIAIIMU
NOBEpXHOCTEHN, 00bEMaMU TOTOOHBIX MHOTOTPAaHHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE;, LUEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHaTh reomeTpuueckue GakThl AJs PEIICHUS CTEPEOMETPUUECKUX 3a/1a4,
IIPEATOIAraoINX HECKOJIBKO IIaroB PEIIEHUs, €CJIH YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B IBHOU (hopme.

[IppuMeHATP MpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOAMTE IpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh TMONMY4YEHHBIE 3HAHHUS Ha IPAKTHKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATUS B IPOLECCE IIOMCKA PEIICHMS
MaTeMaTHU4ecku CGHOPMYJIUPOBAHHON TMPOOJIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha A3BIKE TIE€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, amnmnapara aareopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHJpPHUYECKas IOBEPXHOCTb, 0O0pa3yrolue
HUIMHAPUYECKON MTOBEPXHOCTH; IMIIMHIP; KOHUYECKas IOBEPXHOCTh, 00pa3yIonme
KOHMYECKOW TOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIpP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacronoxenne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CerMEHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CIOSs, BHICOTA IIAPOBOIO CJIOS;
11apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAMM  TIOBEPXHOCTEH  Ted  BpalleHHs,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIJI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B CPEpy ¥ ONMUCAHHBIHI
okoJio cepsr; chepa, BicaHHAs B MHOTOTPAHHHK HITH TEJIO BPAIICHHS.

BbMuCasT COOTHOIICHHS] MEXIY TUIOMAASIMHI TMOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TEJL.

N300pakath u3ydaemble (GUTYpBl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.



W3BnekaTh, HWHTEPIPETHPOBATH H MPeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpejCcTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINOJNHATE JIEUCTBHUSL CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOWCTBAMH OHU 00JIaIaIOT.

[IpuMeHATh TpaBUIIO NapaJUICIEINIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxoanTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXIY
BEKTOpPAMH, CKaJSPHOE MPOMU3BEAECHUE, pacCKIaAblBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[TpumensTh reomeTpuueckue (HakThl 7151 PEHICHHS CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIATAIOIINX HECKOIBKO IIarOB PEILICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3a1add Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHHM H
HaXO0XXJICHUE T€OMETPUYECKUX BEJIUYHUH 10 00pa3liaM WiIu ajJropuTMaM, MpUMeHss
M3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MaTEMaTUYECKUX 3aa4.

[IpumeHaTs mpocTedmMe NpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3aaY.

[IpuBOoAUTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh MONYyYEHHbIC 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE NOHATUS B TMPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecKu CHOpMyIHPOBAHHON TPOOIEMBI, MOJEIUPOBATh pPEabHbBIE
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIH C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHIATHI U TEOpeM, anmnapara aareOpsl; pemaTh
MPAKTUYECKUE 3a/1a41, CB3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BETUYHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
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HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

HpHMHe M IIJIOCKOCTH B IIPOCTPAHCTBE.
HapaJ'IJ'ICJ'IBHOCTB MMPpAMBIX U IUIOCKOCTEH

[lepnieH UKy AAPHOCTD MPSIMBIX U
IJIOCKOCTEN

VYTasl MEXIY OPSIMBIMU U IJIOCKOCTSIMHU
MHororpaHHuku
OO6BEMBI MHOTOI'PaHHUKOB

HOBTOpeHI/IeZ CCUCHU, PACCTOSAHUSA U YIJIBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHTpoJbHbIe
padoThbI

& S

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

Tena BpaieHus
OO6bEMBI TEN
BekTopbl 1 KOOpAUHATEI B IIPOCTPAHCTBE

[ToBTOpeHue, o600IIEH e,
CHUCTEMAaTH3aI1s 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

12

10

34

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara nugposbie

Tema ypoxka Konrpoabnbsie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpa3zoBaTe/bHbIE

padoTbl padoThI
pecypchbl

OcCHOBHBbIE TIOHATHUS CTEPEOMETPUU:

TOYKa, IIpsiMasi, JI0CKOCTb,

npoctpaHcTBO. [IpaBuna n3o0paxkeHus Ha 1

pUCYHKaX: N300paKeHHS TUIOCKOCTEH,

napauIeNbHBIX MPSIMBIX (OTPE3KOB),

CepeIMHBI OTpE3Ka

[TonsTHs: nepecekaronmecs IOCKOCTH, 1

nepeceKaromuecs npsimasi ¥ miockocThb

[TonsTHs: nepecekarommecs IOCKOCTH, 1

NepeceKarommecs npsaMas 1 IiI0OCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKAMH,
4 n300pakeHre MHOTOTPAHHUKOB Ha 1
pHCYHKaX, Ha IPOCKITHOHHBIX YePTEKaAX

HauanbHbIe cBeficHUs 0 KyOe U

5 UpamMu/Ie, uX pa3BEPTKH U MOJICIH. 1
CeueHusi MHOTOTPaHHUKOB
Hauanwsubie cBeeHus o kyoe u

6 MUPAMHJIE, KX PA3BEPTKH U MOJICITH. 1
CedeHHUs MHOTOTPaHHUKOB



10

11

12

13

14
15
16

17

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

[MoagaTre 00 aKCMOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HAX

[TonsiTHE 06 aKCHOMATHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacnonoxeHue NpsiMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIIHNECH,
HapajuleJIbHbIE U CKPEILUBAIOIIUECS
IIpsIMBbIE

[TapanienbHOCTh MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: MapaiebHbIE MPsMbIe
B IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
MPSIMBIX

[TapannenbHOCTh NMPSAMBIX U INIOCKOCTEH
B mipocTtpancTBe: [lapannensHocThb
IPSIMOM U TTIOCKOCTHU

VYTI1bl ¢ cOHaNpaBICHHBIMU CTOPOHAMU
VYron Mexay NpsiMbIMU B IPOCTPAHCTBE
Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
[TapamienbHOCTD IIIOCKOCTEMN:
napajulesbHbIE III0CKOCTH



18

19

20
21

22

23

24

25

26

27

28

29

30

CBolicTBa napauielIbHbIX IIOCKOCTEH
[Ipocreiine npoCTpaHCTBEHHbBIE
Gurypsl Ha IIOCKOCTHU: TETPAdP, KyO,
napajuiesenumne

[Toctpoenue ceuenui

[TocTpoenue ceuenui

KontponbHas padora no teme "[Ipsimbie
Y TUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIOCKOCTEN"
[leprieHAMKYISAPHOCTD MPSAMOMN U
IUIOCKOCTH: MIEPIEHANKYJIIPHBIE TIPSIMBbIE
B IIPOCTPAHCTBE

[IpsimMble mapasnienbHbe U
NEPIEHIUKYJIAPHBIE K IJIOCKOCTH
[IpsimMble napajieabHbIe U
NEePIEHIUKYJISIPHBIE K IJIOCKOCTH
[Ipu3Hak nepneHIuKyIsIpHOCTH NPSIMOU
1 TUIOCKOCTH

[Ipu3Hak nepneHIuKyJISPHOCTH IPSIMOU
1 TUIOCKOCTH

Teopema o0 psiIMO¥ TEPIIEHANKYIIIPHOU
IJIOCKOCTH

Teopema o0 IpsIMOi NTEPIIEHAUKYIIIPHOU
IUIOCKOCTH

Teopema o psiMON EPIIEHANKYISIPHOM
TUIOCKOCTH



31

32

33

34

35

36

37

38

39

40

41

[leprieHauKyIsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU A0 INIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIOCKOCTH

[lepneHquKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU J0 IJIOCKOCTH,
paccTosiHuE OT IPSAMOM 10 TNIOCKOCTH
[IeprieHauKysp ¥ HAKIOHHBIE:!
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT NMPSIMOM J0 IJIOCKOCTH

[leprienaAuKyIsIp 1 HAKJIOHHBIE:
paccTosiHUE OT TOYKHU A0 IUNIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 IIIOCKOCTH

VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U IIOCKOCTBIO

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JIBYTPaHHOIO yTIJa

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JIByTPaHHOIO yria
[TepnieHAUKYIAPHOCTD MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYJIPHOCTH ABYX
IIJIOCKOCTEMN

[leprieHANKYISAPHOCTD ITIOCKOCTEM:
IIPU3HAK NEPIEHIUKYJISIPHOCTH ABYX
IJIOCKOCTEN

[IepneHAMKYIAPHOCTH INIOCKOCTEN:
IIPU3HAK NEPICHIUKYIJIAPHOCTH ABYX
IUIOCKOCTEN

Teopema 0 TpEX NEpPHEHAUKYIISIPAX



42
43

44

45

46

47

48

49

50

Teopema o TpEX nepneHAUKYIApax
Teopema 0 TpEX NEPHEHAUKYIISIPAX
KonTponbnas pabota no remam
"[lepnieHAUKYJIAPHOCTD MPSIMBIX U
1ockocTe" 1 "YTIbl MEXKIY MPSIMBIMU
U TJI0CKOCTSIMU"

ITousTue MHOTI'OI'paHHHUKAa, OCHOBHBIC
QJICMCHTBI MHOT'OI'PaHHHKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH pa3BépTKa
MHOTI'OIpaHHUKa

[Ipu3ma: N-yronpHas Npu3Ma; rpaHd U
OCHOBAHUSA IIPU3MBIL; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTB MIPU3MBI

[Tapamtenenunen, NpssMOYTOJIbHBII
napajiesIenune]] 1 ero CBOMCTBa
[Inpamuna: N-yronpHasi nupamMuaa, rpaHu
N OCHOBAHHWC MUpPaMHUBI; OoKoBas 1
MMOJIHAA MOBEPXHOCTH MUPAMUIBI;
IIpaBWIbHAS U yCEUEHHAS TUpaMUIa

[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPAaBUJILHOTO MHOTOTPAHHUKA,
MpaBWIbHAS IPU3Ma U MTPaBWIIbHAS
nupamMua; IpaBUIbHAs TPEYTroJbHas
MUpaMUJa U IPaBUIIbHBIN TeTpasip; KyO
[IpencraBneHune o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCAdIP.



51

52

53

54

55

56
57
58
59
60
61
62
63

64

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, ITPSIMOH,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B
NUpaMUJIaX, apajuleenuIeax,
IIPABWJIBHBIX MHOIOTpaHHHUKAX
Brruncnenue 31eMeHTOB
MHOI'OI'paHHHMKOB: pEOpa, 1naroHasu,
YTIIBI

[1nomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTHU IIPSIMOM MPU3MBI,

miomaab OCHOBaHI/Iﬁ, T€OpEMA O OOKOBOI

MOBEPXHOCTU MPSIMOUN TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IMOBEPXHOCTHU HpaBHJ’IBHOfI nmupaMubl,
Teopema O TIomaau OOKOBOH
TIOBEPXHOCTH YCCUEHHON TTHPAMHU/IBI

KonTponbHas pabora no teme
"MHororpaHHuku"

[TonsaTre 06 00BEME
O06bEM upaMuIbl
O0BEM TUPaMHUTBI
O0BEM TUpamMuIBI
O0BEM TUPaMHUTBI
O0BEM IpU3MBI
O0bEM TpU3MBI
O06BEM npu3MbI

KonTponpHas padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

L T e e e S S N =)

[EEN



65

66

67

68

[ToBTOpeHme, 0600IIEHNE
cuctemaru3anus 3HaHui. [ToctpoeHne
CEUYECHUN B MHOTOTPAaHHHKE

[ToBTOpeHue, 06001IeHNE
cucTeMaTu3aIys 3HaHui. Berancienue
PacCTOSAHUIN: MKy JBYMsI TOUKaMHU, OT
TOYKH JI0 TIPSIMOM, OT TOUKHU JI0
IJIOCKOCTH, MEK]Ty CKPEIIMBAIOIIUMUCS
PSIMBIMU

HTorosast KOHTpoOJIbHAs paboTa

[ToBTOpeHnue, 060061eHNE
cucTeMaTu3aIys 3HaHuM. Beraucnenme
YIJIOB: MEXKY CKPEIIUBAIOIUMUCS
MPSIMBIMU, MEXTY TIPSIMOU 1
MJIOCKOCTHIO, ABYTPAHHBIX YTIIOB, YTJIOB
MEXK]y TITIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



11 KUIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Hdara nu@posbIe
Nenn/m  Tema ypoka Konrtpoabubie IIpakTunueckue
Bcero u3ydeHus: 0o0pa3zoBaTe/bHbIC
padoTsbI padoTsbI
pecypcsbl
Cdepa u map: ueHTp, paanyc, IuaMeTp; 1

TUTIOIIAb TOBEPXHOCTH CEPHI

Bsaumnoe pacnonoxenue chepsl u
2 IJIOCKOCTH; KacaTellbHas IIOCKOCTh K 1
cdepe; maomaab cheps
N3obpaxenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

Hunuaapudeckast HOBEPXHOCTb,
00pa3yrolne HUINHIPHUIECKOM
MIOBEPXHOCTHU, OCb HHHHHHquCCKOﬁ
IIOBEPXHOCTHU

Hunuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh;
TJI01a]Tb OOKOBOM M MOJTHOM
MTOBEPXHOCTH

N300parkeHne HMIMHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus
6 UUIUHAPA (TTIOCKOCTHIO, TapauIeIbHOM 1
WA TIEPTIICHANKYJIIPHON OCH
IUAJTUHIPA)
KoHnnyeckas noBepXHOCTb,
o0pa3yronme KOHUIeCKOn



10

11

12

13

14
15

16

17

MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOH MOBEPXHOCTHU

Konyc: ocHOBaHue u BepIvHa,
oOpa3syromiasi ¥ OCh; IJIOMAIb OOKOBOM
Y IIOJIHOW ITOBEPXHOCTHU

VYceuéHnblil KOHyC: 00pasyrolue u
BBICOTA; OCHOBAaHHUA 1 OOKOBas
IIOBEPXHOCTh

N3006pakenne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TITOCKOCTHIO, MapalIeIbHOM
OCHOBaHUIO, U TUIOCKOCTHIO,
MPOXOAIIEeH uepe3 BEpUINHY )
KoMOuHanwst Ten BpaiieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OMMCaHHBIN OKOJIO
ctepsl; chepa, BIUCaHHAS B
MHOTOTPaHHUK WU B TEJIO BPAILEHUS
[onsatue 06 06bEMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tel

O0béM uIMHIpa, KOHyCa

O06bEM mrapa u womaas chepsl
[Tomo6HbIE TeNa B IPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTy TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX
TeN

KonrtpomnsHas padora no temam "Tena
Bpamenus" u "O0beMbl Ten"



18

19
20

21

22

23

24

25

26

27

28

29

BekTop Ha miockocT U B
MIPOCTPAHCTBE

Cl0XCHHE U BBIUNTAHHC BCKTOPOB
VYMHOXEHIE BCKTOpa Ha YUCJIO

Pasnoxenne BekTopa 1o TpéM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuio
napasuJiesienumnea

Pemenue 3ama4d, CBI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JCHUCTBUM C
BEKTOPaMH

[IpsimoyrosbHas cucreMa KOOpAWHAT B
npoctpancTse. KoopAanHAThI BEKTOpA.
[Ipocreiimme 3aga4n B KOOpAUHATAX

VYron mexay Bektopamu. CKansipHOE
MIPOU3BEICHNE BEKTOPOB

Brruucnenue yrioB Mex 1y IpsIMbIMH U
IIJIOCKOCTSIMU

KOOpI[I/IHaTHO-BCKTOPHBIﬁ MCETO/ IpH
PEIICHUH T'COMCTPUICCKUX 3a1a4

KontponsHas pabora o Teme
"BekTopsl 1 KOOPAUHATHI B
npocrpaHcTae”

[ToBTOpeHme, 0600mIEeHNE 1
cucreMatusanus 3Haguii. OCHOBHEIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IIEHNE 1
cucrteMatusanus 3Haguii. OCHOBHEIE



¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IIeHNE U
30 cUcTeMaTu3alusd 3HaHui. 3agaun
HJ'[aHI/IMeTpI/II/I U METOABI UX peIHeHI/IfI

[ToBTOpenue, 00o0LICHNE U
31 CUCTEMaTu3anus 3HAHUH. 33,I[a‘-H/I
INIAaHUMETPHUU U MCTOABI UX PCUICHUA

[ToBTOpenue, 00o0LICHNE U
cucremaru3anus 3HaHuil. OCHOBHBIC

32
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 Hroroas koHTposIbHAs paboTa
34 [ToBTOpeHUEe, 0600IICHNE 1

cUCTeMaTHu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHUS.
['eometpus, 10-11 knmaccesl/ Atanacss JI.C., byty3os B.®., Kagomines C.b. u

npyrue, AkuuroHnepHoe ooiectBo «M3naTensctBo «IIpocBenienne

METOANYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET
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