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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YPOBHS IS
oOywarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanuzammsi mporpaMMbl 00ecIieYuBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYaromXxcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEOHETO OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHsa oOydarommxcsa, (OpMUPOBAaHUS (PYHKIMOHAIBHOM MAaTeMaTU4YeCKOU
IPaMOTHOCTH, U3yY€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalmxcs, a Takke KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTalydd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEIrO
oOmiero oOpa3oBaHUs, TaK Kak oOOecredyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MbllUIeHHE, (HOPMUPYEMOE NPU H3YYEHHH OOy4YarOIMIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrOo ObITHs, (opma
OTPaKEHUs OKPYXAIOIIET0 MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4€OHOM M TPYIOBOM NE€ATEIBLHOCTH,



SBIISIETCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (opmupoBaHus y 0OydYarolUMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HAIPaBICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpus» Ha 06a30BOM
YpOBHE 00yueHus — 00IIeoOpa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIEOMETPUYECKUX 3HAaHUU U JCHCTBUH,
CHeM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEITHOTO MPOJAOHKEHNUS 00pa30BaHMUs
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM ypOBHE TNIpeJHAa3HA4YeHa JIsl
OOy4Jaronuxcs CpeHE MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHYECKUE YMEHHUsI, CBSI3aHHBIE
CO cHenu(puKoil TeoMeTpuH W HEOOXOAMMBIE ISl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOYKHOCTh HM3YYUTh I€OMETPHUIO OoJjee
riy0oKo, €cii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JAEATEILHOCTH.

JlocTH)KeHHE LEeTM OCBOEHMS MPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHbIMM 3aJayaMu  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOITUM MUPOM;

e (opMupoBaHHE MpPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOMIEr0 MUPA;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YepTEkKax, MOJICISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS,

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
paccyX/IeHUs B XOJIe¢ PEUICHHs] CTEPEOMETPUYECKMX 3aJad U 3a4ay C
MPAKTUYECKUM COJICP’KaHUEM;

e Dpa3BUTHE  UHTCIUICKTYyallbHBIX W TBOPYECKHUX CIIOCOOHOCTEM
oOy4Jaronmxcsi, IMO3HAaBaTEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yMEHUH, KpUTUIHOCTH MBITIICHNUS,



e (opmupoBanue GyHKIIMOHATHLHOM rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: YMEHHE pACIO3HABaTh [MPOSBICHHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUHU JIPYTUX y4EeOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTEeH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUM amnmapar [Js PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJTYyUYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTrpaMMBbl SBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJ]ad, peIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHU30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKON JAEATENBHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUaIllUXCS B Kypce CTEpPEOMETPUM MPOBOJMTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCA € ONOPOM Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MmnororpanHukn», «lIpsMble U MIIIOCKOCTH B POCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUUN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeHEro O0Iero oopa3oBaHMsl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacnpeAci€HHbIM IO ToJaM OOydYeHHs,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUECKUMHU
MNOHATUSAMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENBHO, C
COOJII0JIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpSs U
yriIyossist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeummBaronmecs npsamele. [lapauiensHOCTs NpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIIBHOCTD TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajjiesenunesa; NoCTPOeHHE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHANKYJSIPHBIE K ILIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsMOi
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojl  JABYTPAHHOIO  yIJIA.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 IIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicra. llupamupa: n-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE NMUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg MnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs MHPAMUJIa; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa o IUIomaad yced€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOJI00HBIX TEll.

11 KIIACC

Tena Bpaimenust

HunuHapuyeckas TTOBEPXHOCTB, o0Opazyrolue HIAHAPUYECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IAUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
konyca. O0BEM 1mapa u maomasb chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIebHO M TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miI0cKkoCcTH U B nipocTpancTBe. COXKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHass cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T'€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIUU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUAX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0Opa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMATLHOM
Cpedbl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX  IMpodIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpelbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYXKAFOILEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW IMPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IMBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KakK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIVBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJHCamowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAYy IOHATHAMH; (OPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pelieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboiee MOAXOASAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMmynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBbEeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh H  (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTHPOBATh ITOyYEHHbIN pe3ybTar;

B X0/ 00CYKJEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
po6JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme GpopMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OpEJICTaBISITh  pEe3yJNbTaThl  pEHIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4¥, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEIBHOM peduiekcuu KakK OCO3HaHUs
COBEPILIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa PeIIeHUsI MAaTEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHHS WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUSIMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CJCACTBUS W3 HUX NPU PEUICHUU
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATHSIMHU: TTAPALICILHOCTDh M IEPIICHANKYISIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudunmpoBate B3aMHOE pPAaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAaHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA YTrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIJIBIA M HEBBITYKJIIbIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuIa; TpHU3Ma,
NPSIMOYTOJIbHBIN NapaJijIesienumne, Kyo).

KnaccudummpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIs
kiaccuukany  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICITUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiam WiIH
QTOPUTMaM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

PemaTe 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiTH
QITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX ~MaTEeMAaTHYECKUX 3a7ad Ha  BBIYHCICHHUE YIJIOB  MEXIY
CKPENIMBAIOMUMUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIAraroiuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B AIBHOH (opMe.

[IppuMeHATP NpOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpasyrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUWIKHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOH, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 0O0bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJJalOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAJSIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbBI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH [0 00pa3liaM WU allfOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHWUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOpPMYIUPOBAaHHON TMpPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUIECKUX TTOHITHI U TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaunmeHnoBaHue pa3aesioB U TeM Koanuecrso yacos
n/n nporpamMmbl Bcero KonTtpoabsHbie padoTsl
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapannenbHOCTh NPAMBIX M IIJIOCKOCTEH
3 HepHeHHI/IIiyJ'IﬂpHOCTL NPSMBIX U 12
IJI0CKOCTEN
4 Yriael MEXAY NPSAMBIMU U ITIOCKOCTSMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5




11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

Ne ni/mn KoHTpoJbHbIE
NPOrpaMMblI Bcero IIpakTnyeckue padoTnl
padoThI
Tena BpameHus 12
OO0BEMBI TEN 5 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE,

CHUCTEMAaTHU3al i 3HAHWUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

wn Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

JaTa usyyenus

1 M300pakeHNs Ha PUCYHKAX: H300paKeHUs

TUTOCKOCTEH, MapasuIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

OcCHOBHBbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuna

TUIOCKOCTEH, MapaslIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

OcCHOBHBbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuia
2 M300paKeHUs Ha PUCYHKAX: N300paKeHUsI

3HAKOMCTBO C MHOI'OT' PaHHUKaMHU,
5 I/I306pa)KCHI/IC MHOT'OI'paHHHUKOB Ha

IlousThs: MEPECCKArOIMUECH IIOCKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

IlonsTus: NnepeceKarommecs mIoCKOCTH,
nepeceKaromumecs npsamMas U niI0CKOCTb

PUCYHKAX, Ha IPOCKIMUOHHBIX YEPTECIKAX

6 UX pa3BEPTKH U Mojenn. CeueHust
MHOT'OI'PAaHHUKOB

HauanpHabie cBenenns o kyOe u mupamusie,

ux pa3BépTku U Moaenu. CeueHus

HauanpHabie cBenenns o kyOe u mupamusie,




MHOT'OrpaHHUKOB

10

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU
CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU
CTEPCOMETPHUU: AKCHUOMBI CTCPECOMETPUU U
CICACTBUS U3 HUX

ITonsarue 06 akCHOMATUYECKOM IIOCTPOCHUU
CTCPCOMETPUU: AKCUOMBI CTCPCOMECTPHUH U
CIICACTBHA U3 HUX

11

[TonsiTHe 06 aKCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX

12

13

14

15

B3anMHOe pacnionokeHue NpsMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
napajuleNIbHbIE U CKPEIIHBAIOIINECS IPSIMbIE

[MapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE: apaJlIeIbHbIC TIPSMBbIC B
MPOCTPAHCTBE; MAPAIIIEIEHOCTD TPEX
MIPSIMBIX

HapaJ'IJ'IeJ'ILHOCTL MMPAMBIX U MJIOCKOCTEH B
IMPOCTPAHCTBC: HapaJ'IJ'ICHBHOCTL HpSIMOf/'I n
IIIIOCKOCTH

V1l ¢ COHAIIpaBJICHHBIMU CTOPOHAMU

16
17

Yroa Mexay NpsIMBIMU B ITPOCTPAHCTBE

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

18

[TapamiensHOCTh IOCKOCTEN:
napasiesIbHble INIOCKOCTH




19

CaolicTBa napamieiabHbIX MNIOCKOCTEN

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYpBI HA

20 IUTOCKOCTH: TETPadp, KyO, mapasiesnenumne

21 [Toctpoenue ceueHuit

22 ITocTpoenue ceuenunii
Kontponbnas padota nmo teme "[Ipsimbie u

23 IUIOCKOCTH B pocTpaHcTse. [lapannensHocTh
MPSAMBIX U IIOCKOCTEM"

24 [lepneH MKy IApHOCTD NMPSMOM U IVIOCKOCTH:
NIEPIECHIUKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE

)5 [IpsimMble mapasnienbHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

26 IIpsimble napasuienbHble U
MIEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

7 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH

)3 [Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

29 TeopeMa 0 npsIMOM NEpIIEHAUKYIIAPHOU
IIJIOCKOCTH

30 Teopema o npsiMO NTepIIEHUKYIIPHON
IIJIOCKOCTH

31 Teopema o npsiMO NTepIIEHIUKYIIPHON
IIJIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 MIIOCKOCTH

33 [leprieHAMKYJAp U HAKIOHHBIEC: PACCTOSTHUE




OT TOYKHU 0 INIOCKOCTHU, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IJIOCKOCTH
[lepneHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

35 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 IIJIOCKOCTH

36 VYTIIbl B IPOCTPAHCTBE: YIOad MEXKAY IPSIMON
U IUIOCKOCTBIO

37 JIByTpaHHBIN yroJI, TMHEHHBIN yroil
JBYTPaHHOIO yria

18 JIByrpaHHbIN yroJ, TMHEHHBIN yroi
JBYTPaHHOIO yria

39 IlepneHIMKYISIPHOCTD MJIOCKOCTEN: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [lepneHMKyIAPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IJIOCKOCTEH

A1 IlepneH MKy ISIPHOCTD MJIOCKOCTEN: PU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpEX neprneHAnKyIIpax

44 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbHas padbora no temam

45 "[IeprieHINKYIAPHOCTD NPAMBIX U
miockocTeil" u "YIubl MeXIy NPSMBIMU U
miockocTaMu"”

46 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE




3JI€MEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOTOI'PaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

47

[Ipu3ma: n-yronpHas npu3Ma; rpaHu u
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
IIPU3MBbI; OOKOBasi U MOJIHAsA IOBEPXHOCTh
IIPU3MBI

48

49

50

51

52

53

[Tapamrenenunen, NpsAMOyIrOJIbHbBIN
napajuieJIenuIe] 1 ero CBOUCTBa

IInpamupa: n-yrojabHas NMpaMUIa, TPaHU U
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IMUPAMU/IbI; [IPABUIIbHAS U
yCeu€HHas nupaMuaa

[TpaBuIbHBIE MHOTOTPAHHUKH: TTOHSTHE
MPaBUIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
MIpaBWIbHBIN TeTpa3p; KyO
[IpencraBnenue o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3/p, T0JEKadIp U
UKOCadI.

CummeTpusi B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOYKH, MPSIMOH, MJIOCKOCTH.
DeMeHTHl CHMMETPUH B MUPaMUIaXx,
napaiesienumneax, MpaBUIbHbBIX
MHOT'OI'paHHHKaxX

Boruncnenue 37€eMeHTOB MHOTOTPAaHHHUKOB!
pEOpa, AMaroHau, yrisl




[Tnoujanp 60KOBOIM MOBEPXHOCTH U MOJHON
MOBEPXHOCTHU MPSMOH MTPU3MBI, TIOMIAb

54 . . 1
OCHOBAHUH, TeopemMa 0 OOKOBOI
MIOBEPXHOCTHU MPSAMOM MPU3MBbI
[Tnouianp 60KOBOM NOBEPXHOCTH U
55 MOBEPXHOCTHU MPABUIIbHON MTUPAMUJIBI, ]
TeopeMa o 10 OOKOBOI MOBEPXHOCTH
YCEYEHHOM MUPaMUIbI
56 KonTponbhas padota no teme |
"MHororpaHHuku"
57 [TonsiTre 06 06bEMe 1
58 O0BEM nupamMuIbI 1
59 O0BEM TUpaMuIBI 1
60 OO6BEM nupaMuIbl 1
61 OO6BbEM upaMuIbl 1
62 O0BEM npu3MBbI 1
63 O06BEM IPU3MBI 1
64 O0BEM npu3MBbI 1
65 Kontponbnas padota o Teme "O0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIIHS
66 3HaHui. [locTpoeHune ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3AIIHS
3HaHUU. BbIYKCIIEHNE PACCTOSHUI: MEXIY
67 JBYMSI TOYKaMH, OT TOUYKH JI0 MIPSIMOH, OT 1

TOYKH O0 MIIOCKOCTH, MCKIAY
CKpCHIMBAOITHUMHUCS ITPAMBIMHA




68

HToroBast KOHTpOJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

JaTa nzydyeHus

Cdepa u map: HeHTp, paganyc, TMaMeTp;
TUTONIA/Tb TTIOBEPXHOCTH CHEPHI

B3aunmHuoe pacrionioxxenue chepbl u
TUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; momaas chepsl

H300pakeHue cdepsl, 1apa Ha TIOCKOCTH.
CeueHnus mapa

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pa3yrolue MUINHIPUIECKOM
IMMOBEPXHOCTHU, OCb HI/IJIHHJIPH‘IGCKOﬁ
MOBEPXHOCTHU

Humuaap: ocHoBaHUS M OOKOBast
MIOBEPXHOCTh, 00pa3yromas 1 OCh; IJIOIA b
OOKOBOH M MOJTHON OBEPXHOCTH
N300pakeHne MUIMHAPA Ha TNIOCKOCTH.
Pa3pépTra nununapa. CeueHus: UUIMHIPA
(TUTOCKOCTHI0, MapauIeIbHON HITH
NEePIEHINKYIISIPHON OCH IUJIHHIPA)
Konnueckast moBepxHOCTh, 00pa3yroue
KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW TOBEPXHOCTHU

Konyc: ocHOBaHUE ¥ BepIIUHA,
o0pa3yroniasi 1 0Ch; IIIOMAAb OOKOBOM 1




IIOJIHOM ITOBEPXHOCTHU

YceuéHHBIN KOHYC: 00pa3yrolire 1 BhICOTA;

) OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3BépTrka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/ASILEH Yepe3 BEPIINHY)

1 Komb6unanus ten BparieHus u
MHOT'OIPAHHUKOB
MHororpaHHuK, OIUCaHHBIN OKOJIO c(hepsl;

12 cdepa, BIMcaHHAasi B MHOTOTPAHHUK HITU B
TEJIO BpaIlEHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN

14 O0béM UIMHIpa, KOHYCa

15 O0nBEM mrapa u miomaas chepsl
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXTY TUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TEJ

17 KonTpoabHas pabora o temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE

19 CroxeHue ¥ BbIUUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA Ha YUCIIO
PasnoxeHne BEKTOpa 110 TPEM

21 HEKOMILIaHapHBIM BekTopam. [IpaBuiio
napajuienaenumnena

22 Pemenwne 3ama4, CBSI3aHHBIX C




IIPUMEHEHUEM IIPaBUIl ACUCTBUM C
BEKTOPAMH

23

24

25

[IpsimoyrosnbHas cucreMa KOOpAUHaT B
npoctpancTse. KoopauHaThl BEKTOpA.
[Ipocreimme 3aga4n B KOOpAUHATAX

VYron mexay Bekropamu. CKaisipHOE
MIPOU3BEIEHUE BEKTOPOB

Brruucnenue YIJI0B MEKAY MPAMBIMHA U
IIJIIOCKOCTAMU

26

27

28

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

KoHnTtponbHas padota mo teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

[ToBTOpenue, o6odIIeHNE 1
cucreMaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpenue, o6obIIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaTu3anys 3HaHUH. 3a1aun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31

32

[ToBTOpenwue, 0600IIEHNE U
cucTeMaTu3anus 3HaHuH. 3a1aun
TJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

[ToBTOpeHnue, 0600IIeHNE U




cucremaruzanus 3HaHui. OCHOBHBIC
burypsl, GpakTbl, TEOPEMBI Kypca

CTEPEOMETPUH
33 Wroroas KoHTpOJbHAS paboTa 1
34 [ToBTOpEHHE, 0606H16HI:I€ u |
CUCTEMAaTH3aIIMsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayajia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
['eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIA
Metoauueckoe nmocooue K npeIMeTHON JIMHUY YueOHUKOB "MaTteMaTuka:
anrebdpa U Hayajaa MaTeMaTHYECKOro aHallnu3a,

reometpus. ['eomerpusi, 10-11 knaccerr"/ Aranacsu JI.C., byty3os B.®.,

Kanomues C.b. u np., Akumonepnoe obmectBo «M3aarenbctBo «IIpocsemienner
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