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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCcyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUHUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMU OCHOBY JJIsI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0O0pa30BaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YYaroIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OOYCJIOBJIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METAlpPEeIMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] TE€OMETPUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BUTHs OO0ydarmuxcs, (GopMUpoBaHUS (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUCHUS IPYTUX yYeOHBIX NUCIMIUIMH. Pa3zButre y oOydaronumxcs
MPaBUJIBLHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
abCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEeMAaTUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaIUXCs, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl afamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBIsieTCS OMHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECIEeYMBAET BO3MOXHOCTb H3YyUYEHHS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUPYEMOEe TpPU H3YYCHHH OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JIOTUIECKUX YTBEPKICHUN
B XOJI¢ PCIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh M OIMPOBEpPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaNIbHOTO ObITHS, (opma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroNmuXcsi MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNU 00pa30oBaHMs
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHA MJIs
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOHTH OOIIME MaTeMaTHYECKHUE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HaHUAX B MIPOPECCUOHATBHON AESITEIbHOCTH.

JlocTmKeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl U1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOLIUM MUPOM;

e (opMupoBaHHE MPENCTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBATDH
¥ U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXaxX, MOJENIIX MU B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuUTHE VHTEIJIEKTY AJIBHBIX 17§ TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMylIHpoBaTh HUX Ha S3bIKE
I€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
FEOMETPUYECKUM amnmapar Uil pelIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHMs 3a1a4, pellaeMblX Ha YypOBHE
UHTYWUTUBHOTO MO3HAHUsI, U ONpeNeaEHHBIM 00pa3oM opraHuzoBaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OINEpPUPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozepxaTenbHble JTUHUKM Kypca «['eomerpun» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYIIECTBISUIOCH MOCIEI0BATENBHO U MOCTYIATENBHO, C
COOJIIO/IEHNEM MPUHIMUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAento B 10 kmacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpeOMETpuU. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX Iiockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH MPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUJIOCKOCTH,  TPOEKuuss  (GUrypbl  Ha  TJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUBL;, PABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBINA
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HWINHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCcTU. KOoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU OTOOHBIX TEN.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. 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

JInyHOCTHBIE pEe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3324 MAaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX  IMPOOIIeM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHAIOUJUXCSL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO IO3UILIMIA; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuuiupoBath B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSTHSIMH: MHOTOTPAaHHHK, BBIMTYKJIBIA W HEBBITYKJIBIHA
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuu  (BBIMYKIbIE W HEBBINYKIIBIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYeHHS MHOTOTPAHHUKOB METOJIOM  CIIIOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMATUYECKHX 3aj[ad Ha BBHIYHCIICHHE PACCTOSHUU MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSsS W3BECTHbIE AaHAJUTUYECKHE METOJbl MpPH pPElICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nUpaMyuja) ¢ TNpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWIINE NPOrPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOpPEM, anmnapara anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolre KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi mOBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OmnepupoBaTh MNOHATUAMHM: MHOTOTPAHHUK, BIHUCAaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpPEeACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh MOHATUSIMU: I€KAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANnoJararoluX HECKOJIbKO IIArOB PEUICHHUS], €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajropuTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBaTh IOCTPOEHHBIE MOJEINH C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Kontpoabhubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 Brezetiite b cTepeomeTpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [IepnieHIUKYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpantic https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
6 9 1
OOBEMEI MHOTOrPaHHHKOB https://m.edso00.ru/1c209e37
bu6nmoreka [JOK
7 I1 : 4 1
OBTOPEHHE: CEUCHUS, PACCTOSIHUS U YTJIbI httos://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

11 KJIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 Tena paieriits 12 https://m.eds00.ru/1c209e37
N bubmuoreka [IOK
2 1
OOEMb! Ten > https://m.edso0.ru/1c209e37
bubnuoreka [{OK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmorexa LIOK
crucTemMaTu3alurs 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi = o0pa3zoBaTesibHbIE
padoThbI padoThbI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pucy L https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHbBI OTPE3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOTNECs psMast 1 bubmmorexa [JOK
> TeP P https://m.eds00.ru/2d8a9c99
Y TIJIOCKOCTh
[TonsaTHA: nepecekarommecs
3 TJIOCKOCTH, TEPECEeKAIOTNecs mpsMast 1 brbmmorexa [IOK
> T1EP P https://m.edsoo.ru/db685e73
Y TUIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavanwsHbie cBeneHNs 0 KyOe u

5 nUpaMuJie, NX Pa3BEPTKH U MOJCITH 1 bubmorexa LHOK

P > FIX PAsBep ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamuie, X pa3BEPTKU U MOJIEIIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

ITonsatue 06 akCHOMATUYECKOM

7 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmmorexa [JOK
p P PHH: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
8 IIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI bubmmorexa [JOK
p PEOMETpHIL: https://m.eds00.ru/239c8ch4
CTCPEOMETPHUH U CICACTBHS U3 HIX
Ilonsarue 06 akCHOMATUYECCKOM
9 ITIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI bubmorexa [JOK
P P puH: https://m.eds00.ru/65c6b106
CTCPEOMETPHUH U CICACTBHS U3 HIX
Ilonsarue 06 akCHOMATUYECCKOM
10 ITIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI bubmorexa [IOK
P p pHi: https://m.eds00.ru/258fc245
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 IIPOCTPAHCTBE: NepeceKarouecs, bubmmnoreka HOK
MapaJUIeNbHbIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapannensHOCTh MPSMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE:
12 rnapajjeiabHbIe IPSMbIE B bubmorexa [JOK
P P .. https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bu6nunorexa LIOK



https://m.edsoo.ru/3d8ffd32
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CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubnmoreka [JOK
napajiebHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa [OK
p https://m.edso0.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (buUryphl Ha TIOCKOCTH: TETPad] brbmmorexa LIOK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
KyO, mapasienenumnes
. bubnuoreka [{OK
20 I1
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434dOf
bubnunoreka LIOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[IpsiMBI€ M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamuiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPSAMOU U
23 HJI(I))CKOC;Z”[[I/I')IIIG l:;'IeH WK IJ)'IS{ HBIC buomorexa LIOK
 TICPHICHHRY AP https://m.edsoo.ru/b19f6asd
MIPSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubmuoreka [JOK
MEPIEHINKYIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHINKYIIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/9f4071b9
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pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAMOM U TIIOCKOCTH https://m.edso0.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoi bubnmoreka [JOK
MEePIEeHANKYIISPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIuKyIsIp ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, ﬁggj;ﬁfg;gﬁg 3047743
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ﬁggj;ﬁfg;gﬁg 6fefadd
paccTosiHUE OT MPSAMOM 70 TNIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eg{?ﬁ;fg;?gisb?b%g
paccTosiHue OT PSIMOM 70 TUIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

b K

34 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH, hg{?ﬁ;fg;?g Idbee22bc
paccTosiHUE OT MPSMOM J0 TNIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKIY bubmuoreka [IOK
MPSAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTpaHHBIN yroJl, TUHEHHBIN YroJl bu6muoreka [JOK
JBYI'PAHHOIO yIJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi Bbubmuoteka [IOK
JBYTPAHHOI'O yrjia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKyYISPHOCTD MJIOCKOCTEN: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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MPU3HAK NEPICHINKYJISIPHOCTH JIBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYIAPHOCTD MIOCKOCTEM:

bu6nmoreka IIOK

39 HpHIRAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEHN
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
40 MPU3HAK MEPIEHAUKYISIPHOCTH JBYX bubamorexa LOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema 0 TpEX NEpPHEHANKYISIPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyYIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKyYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora o Temam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U bubmuoteka [IOK
MI0CKOCTeN" U "YTIIbI MEXTY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE brbmmorexa [TOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOI'paHHHKA
[Tpu3ma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHAsI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, npsIMOYTOIbHBIN bubmmorexa LIOK

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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napajiiCJICIUIIEa U €T0 CBOMCTBA

48

[Mupamuna: N-yronbHasi nupamMmuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
MUPaMHU/JIbl; PAaBUJIbHAS U yCeuEHHAs
nupamua

bu6nmoreka IIOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuiibHBIE MHOTOI'PAaHHUKH:
MIOHSTHE MTPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma
U IpaBUJIbHAS TUPAMU/JIA;
IIpaBWIbHAs TPEYrojbHas MUpaMuia
Y TIPaBWJIBHBIN TETPadap; KyO

bubnunoreka LIOK
https://m.edsoo0.ru/074c8865

50

[IpencrasneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CHMMETPHHU B TIHPAMHIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

52

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&Opa, TuaroHasiu,
YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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[Tnomane 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHOMN

54 MUPaMUIBI, TEOpPEMa O TIIOMIATH bubmmorexa LIOK
DAMURL, 150D mat https://m.eds00.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCECUEHHOM
MTUPAMUIBI
55 KonrponsHas pabora o Teme bubmunoreka [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnnorexa [JOK
56 Honsue 06 0bneme https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
> OOnEM mupamue! https://m.edso0.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOném mapamu et https://m.eds00.ru/79¢10312
" bubmuoreka [JOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpu3MEI https://m.edso0.ru/79853608
N bubmuorexa [{OK
62
OOBEM mpu3MEL https://m.edso0.ru/1e053890
N bubmuoreka [IOK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3alys 3HaHUH. bubmuorexa [{OK

[TocTtpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpeHmE, 0000IIEHNE
CHCTEMATH3aLM 3HAHWIA.

66 Brrunciienue paccTosHUN: MEXKIY 1 bubmuorexa [IOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEX]TY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
bubnunoreka LIOK
o7 Hrorosas kouTponkHas pabota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3alis 3HaHHH.
Boruncnenue yrioB: Mexmy
68 CKPEIIHUBAOIIUMUCS TTPSIMBIMH, 1 Bubmiorexa OK
. https://m.edso0.ru/56765e8b
MEXy MPSMOUN U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontposbubie | I[IpakTnueckue p
n/n Bcero H3ydeHUsi  oOpa3oBaTebHBIE
padoThI padoThI
pecypchl
Cdepa u map: meHTp, paamnyc,

1 HaMeTp; IJIOMIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
A p; TWIOMman P https://m.edsoo.ru/0341bc2b
chepnl
B3anmuOe pacnonioxxerue cepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
miockoct. CeyeHus mapa https://m.edso0.ru/bc15f7f2
[{umuHaprdeckas TOBEPXHOCTb,

4 o0pa3yronue HUIHHIPUIECKON 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh WJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas u oCh; 1 bubmuoreka [IOK
IUIOINAAbL OOKOBOM M IIOIHOMN https://m.edso00.ru/188f6216
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha
TJIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHUs MUIUHT pa (HJ'IOCI(OCTII:IO 1 bubmmorexa TIOK

S ’ https://m.eds00.ru/016e25eb
napayuIeTbHON UITN
MEPICHIUKYISIPHON OCH IIIUHAPA)
b K
7 Konunyeckas moBepXHOCTb, 1 nommorexa [O

https://m.edso0.ru/c94ba09b
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o0pa3yronie KOHH4eCKon
MOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHME U BEPIIWHA,

8 00pa3ymolasi ¥ OCh; IJIOIIA b bubamorexa LIOK
N . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIZ[I/ISI " gOKzBaL: bubnxorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenue koHyca Ha
mIockocTh. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubmmoreka [JOK
napasuieibHOM OCHOBaHMIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

1 KombOunanus ten BparieHus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOTOTPAaHHUK WJIHA B TEJIO https://m.edso0.ru/0b136158
BpaleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubnuoreka [{OK
CBOIcTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

" bubnuotexa [JOK
14 OOBEM tHTHRPa, KoHyCa https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
15 OOBEM mapa 1 nomane chepet https://m.edsoo.ru/d189bde2
16 [TonoOHbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIIICHUS MEX/Ty TUIOINAIMHU
MOBEPXHOCTEH, 00bEMaMHU
IMOAOOHBIX TEN

https://m.edso0.ru/810cfleb

17 KoHTposbHas paboTta 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha mimockocTu U B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrioxeHue ¥ BRIUMTAHUE BEKTOPOB bubmmorexa [JOK
P https://m.edso0.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMIUTAHAPHBIM BEKTOPaM bubmmorexa [JOK
P DaM. https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 MNpUMEHEHHEM MPaBUII IEHCTBUI C bubnmorexa IOK
P P https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
23 1} I/Ip CIICHUH re0Mef WYECKHUX " brbmmorexa [IOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4y
[TpstmoyronbHas cuctema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubmuoreka [IOK
Koopaunars! Bextopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4yu B KOOpPJAMHATAX
o5 VYron Mexay BEKTOpaMH. bubmmoreka [JOK
CxansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brraucnenue yrioB Mexay bu6nunorexa LIOK

MMPSAMBIMHA U IIJIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpIMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IICHUE U
28 cucteMaTu3anus 3HaHui. OCHOBHBIE 1 bubmuorexa [IOK
¢burypsl, pakThl, TEOpPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE U
29 cucremaTtu3aiuys 3Hanuii. OCHOBHBIC 1 bubnnorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
30 CcHCTeMaTu3alMs 3HaHui. 3a1aun 1 bubnunoreka LIOK
MJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
peIcHus
[ToBTOpenue, 06001IeHUE U
31 cHUcTeMaTH3allys 3HaHUi. 3a1auu 1 bubmuorexa [{OK
MJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffdad7
perIeHus
[ToBTOpenue, o6obIIEHNE 1
39 crucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubmuorexa [{OK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUHN
but6mmorekxa [IOK
33 Hrorosas KonTpostkKas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHnue, 0600IIeHNE U 1 bubmmoreka [JOK
crUcTeMaTu3alus 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEIICHUU
' TreOMETPUYECKUX 3a/1a4
23 OrnepupoBaTh TOHATHSAMHU: TMAPAUICTBHOCTE W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
-4 KnaccuduiupoBaTs B3auMHOE PACIONIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JIBYTPaHHBIA YIroJl, TPaHU JIBYTPAHHOIO YIJia,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIA YTOJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOTO yria
5 OrnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHMK, BBITYKJIBIA M HEBBITYKJIBINA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
24 Pacrio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (TMHpaMuia, MPU3MA,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBat  MHOTOTPAaHHHUKH, BBIOMpas  OCHOBaHUS  JJs
28 knaccuukanuu  (BBIMYKJIBIE W HEBBIYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TpPSAMbIE W  HAKJIOHHBIE TPU3MBI,
napauieIeTuneIbl)
- OrnepupoBaTh MOHSTUSIMU: ceKyIas MJI0CKOCT, ceueHue
' MHOT'OIPAaHHUKOB
210 OOBSICHIATH  NPUHLMUIBI  MOCTPOCHHUS  CEUEHUH  MHOTOIPAaHHUKOB,
' UCIIOJIB3YSl METOJ] CIIEA0B
11 Ctpoutpb cedeHHs] MHOTOIPAHHUKOB METOJIOM CIIEJIOB, BBINOJHATH

(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (QUTY:




BUJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HaXOXKJIEHUE T€OMETPUUECKUX BEIMYMH MO oOpas3nam
WM QIrOpUTMaM, IMPUMEHSS W3BECTHHIC AHAJIUTUYECKUE METOABI IPU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3a4ad Ha BbIYHCICHUE
pPacCTOSAHUN MEXKJy ABYMSI TOYKAaMH, OT TOYKH IO NPSMOM, OT TOUKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIUMHUCS ITPIMBIMUA

7.13

Pemiats 3a1a41 Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
UKW aJIrOpUTMaM, IPUMCHASA HU3BCCTHBIC AHAIIUTHYCCKUC MCETOAbI IIpU
pPCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAKOIIMUMUCA MPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Bbruucnate 00BbEMBI M IUIOLIAJM HOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHUEM (OPMYJI, BBIUUCIISITH COOTHOLICHUS
MEXTY IUIOIIASIMU IIOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUHU (I)I/Il"prI

7.16

W3Bnekarb, npeoOpazoBbIBaTh W HHTEPIPETHPOBATh HH(OpPMaLMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha

YepTekKax U pUCyHKax

7.17

[TpumensTh reoMerpuueckue (PakThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEAIONAralluX HECKOIbKO IIArOB DELICHHS, €CIU YCIOBUS

MIPUMEHEHHUS 33/1aHbI B ABHOU popme

7.18

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC CPCACTBA W 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKUX 3a1a4

7.19

HpI/IBO)II/ITB MMPpUMEPbI MATCMATHYCCKUX BaKOHOMepHOCTeﬁ B IMpUpOJAC U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TprMeHsITh MOoTyYeHHbIE 3HaHUS HA IPAKTHKE: aHAJIM3UPOBATh peaibHbIe
CUTyallUl M MpPHUMEHITh HW3Y4YECHHBIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKU chopMyIMpOBaHHON po0JIeMBl,
MOJIEJIMPOBaTh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, UCCIEN0BATh
IIOCTPOCHHBIE MOJEIH C MCIIOJb30BaHUEM I'€OMETPUYECKUX MOHATHHA U
TEopeM, amnmapara ajareOpsl, pelmaTh MPaKTUYECKHe 3a7aul, CBI3aHHBIC C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEJIMYHUH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIHe
6.1 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHMYECKas IMOBEPXHOCTb,
' oOpasyioniye KOHHYECKOW  TOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPAILICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
66 Bbruaucnare 00BEMBI W IIJIOMIATM  TIOBEPXHOCTEH TeNl  BpalleHwUs,
' reOMETPHUECKUX Tell C TPUMEHEHHEM (HOopMYyJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 OINMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIN TEJI0
BpaLCHUS
6.8 BEIUMCIATE  COOTHOIICHWST MEXKIy IUIOMAASMU TIOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N3o00paxarh nzyyaemble QUIYpbl OT PYKH M C TIPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEeXKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATE HHMOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
yepTexax U pUcyHKax
[TpumeHsTh TEeOMeTpHUECKUE (AKThI ISl PELUICHUS CTEPEOMETPHUECKUX
6.12 3a/a4, MPEANoJaraloluuX HECKOJbKO IIIaroB PEIICHUS, €CJIH YCIOBUS

MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonaaTs ,HCfICTBHfI CJIIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXXCHH BCKTOpa Ha YHCIIO, O6’bHCHHTB, KaKUMH CBONCTBAMH OHHU

o0J1aaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJlICICIIUIICAa IIPHU CII0OKCHUKU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroial MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHUE BEKTOpa Ha 4YUCIO, yroJl
MEXy BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHUE, PAaCKIIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHHAT

6.19

Pemats HpOCTGfII.HHG rCOMCTPHUUYCCKUC 3aa4d Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXKACHUC I'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HN3BCCTHBIC METOBI npu pPEeIICHUN CTaHJAPTHBIX

MaTeMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTb HpOCTGfIH.IHG NporpaMMHbBIC CpE€ACTBAa W DJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

HpI/IBO,Z[I/ITB MMPpUMEPBI MATEMAaTUUCCKUX BaKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HHU, paCllO3HABATDh IMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

IIpuMeHATh TOJNy4EHHBIE 3HAHMWS Ha IPAKTHKE: AHAIU3UPOBATH
pealbHBIE CUTyalMd U MPHUMEHSATh M3Yy4YCHHBIE IIOHATUS B IIpoliecce
MOMCKA pELIEeHUS MaTeMaTHYecKd CQOPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyalUU HA SA3BIKE N€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENIN C HCIIOJIB30BAHUEM I€OMETPUYECKUX MOHATHU H
TeopeM, armnapara anreOpbl, pemaTh NPakKTUYeCKHe 3a/1a4H, CBA3aHHBIE C

HaXO0XXIACHUEM I'€COMCTPHUICCKUX BEJIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

1.2

B3aumHoe pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TIPsIMbIE B  IMPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI €
COHANPABJICHHBIMU CTOPOHAMH, VYIrOJd MEXKIy TMpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEW: MapajiiesibHbIE MJIOCKOCTH, CBOMCTBA MapalieIbHbIX
miockocteit. [Ipocrteitmme mpocTpaHcTBeHHBIE (DUTYPHI Ha IUIOCKOCTH: TETPadp,

KY6, napajieJICnuIie [, IoCTpOCHUC Ce4YeHH I

7.3

[lepneHaAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MpsIMbIE B
MMPOCTPAHCTBE, NIPAMBIC MTAPAJIJICIBbHBIC U ICPICHANKYJISAPHBIC K IJIOCKOCTH, IIPHU3HAK
NEePHEHANKYISIPHOCTH MPSIMOM U IIIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYISIPHON
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSIMOA M IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JUHEHHBI yroil JAByrpaHHoro yria. lleprneHaukynsap u
HAKJIOHHBIC: pPaCcCTOAHHME OT TOYKH MO0 ITINIIOCKOCTH, PaCcCTOAHHUE OT HpSIMOﬁ 0
TUIOCKOCTH, MPOEKIHs (PUTYphl Ha TIOCKOCTh. [lepneHIuKyIIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JIBYX  IUlockoctei. Teopema o Tpéx

NEPNCHAUKYJIISIPAX

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHUKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrosbHas
IpU3Ma, TPaHU U OCHOBAHUS IPU3MBI, NpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTD NMpu3Mbl. [lapannenenunen, npsiMOyToOJIbHBIN apauIeIeIHIIe
u ero cpoucTsa. [lupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUAA.

DIeMEHTHI INpu3Mbl MW IIHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIpaHHUKH: IIOHATHUC




[IPaBUJIBHOIO MHOIOIPaHHUKA, IPaBWIIbHAs IpU3Ma M IPaBWIbHASA IUpaMHUIA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUAA U MPABMWIBHBINA TeTpasap, KyO. [Ipeacrainenune
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUH B MUPAMUJIAX, MapajlieenuIe ax, MpaBuibHbIX

MHOTI'OIrpaHHHUKax

7.6

Bbruuciienue 351eMEHTOB MHOIOTpaHHUKOB: p&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTH U TIOJHOM IIOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEpXHOCTHU MpsiMOi mpu3Mbl. Ilnomans 6oxoBoi
IIOBEPXHOCTU W IIOBEPXHOCTH IIPABUIBHOM IHMPAMUJIBI, TE€OpeMa O IUIOLIAIH

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH IMOBECPXHOCTD, O6paSYIOH_II/IC I_[I/IJ'II/IH,Z[pI/I‘{eCKOI\/’I MOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yrolas U och, TIIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnyeckas noBepXHOCTh, 00pa3yrolye KOHUYECKO MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOoi moBepxHOCTH. KOHycC: OoCHOBaHHWE W BeplInHA, 0Opasyromias U OcCh,
Ionaab OOKOBOM M TIOMHOM MOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0Opasylolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepXHOCTH cheprl. Bzanmuoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTCJIbHasA ININIOCKOCTh K cq)epe, miomanb

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIIOCKOCTHU. Pa3BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstre 060 oO6béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapayienenunena u cieactBuss u3 He€. OO0bEM HWIMHIPA,

koHyca. O0BEM mapa u rionaab chepsbl




HOI[O6HBIC TCJ1a B IIPOCTPAHCTBE. CooTHONICHUS MCXKIY IiomaiasaMun

0.1 MMOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 CeueHuss nMaMHApa (MapajuiebHO U TMEPHEHJUKYJSPHO OCH), CEYEHHUs KOHyca
' (mapasuieabHOE OCHOBAHUIO M IIPOXO/AIIee Yepe3 BEpLIMHY ), CEUCHUs 11apa
BekTop Ha miockocty W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa 10 TPEM HEKOMILIaHAPHBIM
' BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTtpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimme 3amauMm B KOOpAMHATax. YToJu Mexay Bekropamu. CkanspHoe

IIPOU3BCACHUC BCKTOPOB. Brruucnenue YIJ10B MCXKAY IMPAMBIMU U IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHMs 3ajady;
yMmeHue (opMynupoBaTh U ONEPUPOBATh IOHATHSMHU: OIpEJesIeHHE,
aKCcHuoMa, TeopeMma, CJIEJICTBUE, CBOICTBO, NPU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKHU; IPUMEHSATh UX; YMEHHE (OpMyIUpOBaTH
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEPKACHUE, NPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
MPOBOAUTH  JIOKA3aTEJIbHbIE pACCYyXkXAECHUS T[pU pPELICHUU 3aj]ad,
OLIEHUBATh  JIOTMYECKYI0 IPAaBWIBHOCTb  PACCYyXJIEHHUH;  yMeHue
ONEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IMOJAMHOXECTBO, ONEpallU HaJ
MHO)KECTBAMHU; yMEHHME MHCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapart JJis ONUCaHMsI pealbHbIX MPOLIECCOB U SIBJICHUI U MPU PEIICHUU
3aJa4, B TOM 4YHCIe W3 JPYTUX YYeOHBIX NPEIMETOB; YMEHHE
OIIepUpPOBaTh MOHATUIMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/aBaTh M OIUCBIBaTh TIpadbl pasIUnYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHUAMHU: HATypajbHOE YHCIO, LIEJI0€ YHCIIO,
CTETIeHb C IIeNTBIM TT0Ka3aTelleM, KOPeHb HATypaJbHOW CTETIEHH, CTETIEHb
C palMOHAIbHBIM  TIOKa3aTesleM, CTelNeHb C  JeHCTBUTENBHBIM
mokKasareneM, JorapudM dWclia, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJILHOTO YHUCIIA, OCTaTOK IO MOJIYJIO0, PAaIOHAJIBHOE YHCIIO,
UppalMoOHAIbHOE  YHCJIO0,  MHOXXECTBAa  HATYypPaNbHBIX,  IEJBIX,
palMoHaNbHBIX, JEHCTBUTENBHBIX YHWCENl; yMEHHE HCIIOJIb30BaTh
MPU3HAKK JICTMMOCTH, HaUMEHBIIUH OOIMK NEemUTeNlhb U HauMeHbIIee
of1iee KpaTHOe, alNropuT™ EBKIKIa MpU pelIeHu: 3a1a4; 3HaKOMCTBO C
pPa3NUYHBIMH  MO3MLIMOHHBIMH ~ CHCTEMAaMH  CYHCJICHHUS;  YMCHHUE
BBIITOJIHATH BBIYMCIICHUE 3HAYCHWH M MPEoOpa3OBaHMS BBIPAKEHHH CO
CTENEeHs MU M Jorapupmamu, mpeoOpa3oBaHusi ApoOHO-pALMOHATIBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OINCPUPOBATH MOHATHAMHU: ITOCICAOBATCIBHOCTD,




apugpmeTHyeckast Iporpeccus, reoMeTpryuecKas porpeccus,
OeCKOHEUYHO yObIBaroIlas TeOMETpUYECKass IMPOrpeccHs; yMEHHE
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMya; yMEHHE OIEpUpOBaTH MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apIyMEHT KOMILJIEKCHOTO
yucna, (¢GopmMa 3amMcHd  KOMIUIGKCHBIX 4YHcell  (TeoMeTpudeckas,
TPUIOHOMETpUYECKass M  aireOpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHUeCKre IeHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; TNPHBOJHUTH
IpPUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;,  OIEpPUpPOBATH
HNOHATHSIMM:  MaTpuma 2x2 u  3X3, omnpeaenuTeslb  MaTpuULbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue OomnepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTejbHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpPaBHEHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOKJIECTBEHHOE INpeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YpaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTb YypPaBHEHMUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILNBIO PA3IUYHBIX INPUEMOB; PEIIATH
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLIUS, YETHOCTh (DYHKIUH,
MEePUOJUYHOCTh (YHKIUHU, OTPAaHMUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (YHKIMH, HauOoJbIllee U HaUMEHbIlIee 3HAUEHUS
(yHKIIMU Ha MPOMEXKYTKE, HeMpepbIBHAsA (PYHKIIHUS, aCUMITOTHI Tpaduka
¢byHKIMHU, TIepBas U BTOpas MPOU3BOAHAs (YHKIIMH, TEOMETPUUYECKHH U
(¢bu3nuecKuii CMBICI TPOU3BOIHOM, MEpBOOOpa3Hasi, OINpeaeaEHHbIN
MHTErpaj; yMEHHE HaXOJIUTh aCHUMOTOTHI rpaduka (YHKUUH; YMEHHE
BBIUHCIIATh NPOU3BOJIHBIE CYMMBI, IPOU3BEACHUSA, YACTHOTO U
KOMMO3ULUHU (YHKUIUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Trpaduky
(GyHKIMU; yMEHHE HAaXOJIWUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKLMIA;
YMEHHE UCMOIb30BaTh MNPOM3BOJIHYIO Uil HCCIeNOBaHUA (DYyHKIHH,
HaxOJWUTh HauOOJbIIME M HAUMEHbIINE 3HA4eHUs (QYHKUMH; CTPOMUTH
rpadMKd MHOTOWICHOB C MCIOJIB30BAHMEM ammapara MaTeMaTHYecKOro
aHauM3a; MPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIIy4Ilero

peliCHUd B MNPUKIAJAHBIX, B TOM YHCJIC COHHAJIBHO-3KOHOMHUUYCCKHUX H




(bl/ISI/ILIeCKI/IX 3agadax; HaXOAUTh ILIoIIaau U 00BEMBI (I)I/Il"y C IOMOIIBIO
HUHTCTpajia, NpUBOAUTE HNPUMCPBI MATCMATHUYCCKOI0O MOACIUPOBAHUA C

OMOIIbI0 Au(depeHnaIbHbIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, oOOpaTHas
GyHKIMSA, KOMIO3UIMSA (YHKUWH, JUHEHHas (yHKIHS, KBaJIpaTU4Has
byHKUHA, panMoHaIbHasI byHKUHA, CTEIeHHas byHKUM,
TpUrOHOMETpHUUYeckre  (QyHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, IOKa3aTelabHass M Jorapugmuueckas (QyHKIMH; YMEHHE
CTpOUTH TpapUKH HM3YUYCHHBIX (YHKIUH, BBIIOJIHATH MPeoOpa3oBaHUs
rpaduKoB (GYHKIMN, UCIIOJIB30BaTh I'paUKH AJIs U3yUEHUs! POLIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 3a7ad U3 JAPYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peallbHOU >KU3HU; BBIpAXKaTh (POpMyJaMH 3aBUCUMOCTH MEXTY
BEIMYMHAMHU; UCIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUH IS
pelleHys ypaBHEHH, HEpaBEeHCTB U 3a/1a4 ¢ MapamMeTpaMy; U300pakaTh
Ha KOOPJAMHATHOM IIOCKOCTM MHOXECTBA PEIICHUH YpPaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 3a/ladll pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HaJIOTH, 3a/1a4¥ U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPRKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBHUIO 3alayH, HMCCIECNOBaTh IIOJYYEHHOE DPEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJIbTATOB;, YMEHHME MOJEIUPOBATh
peanbHble CUTyallMM Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKCHMS,
YPABHEHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJB30BAHMEM alIapara

anreOpbl, HHTEPIPETUPOBATD MOTYyYEHHBIH pe3yabTarT

YMeHue onepupoBath MOHATHAMU: cpefHee apudmeTnyeckoe, MeANana,
HauOoJsiblllee W  HAaWMEHbIEEe 3HAYCHMs, pa3Max, JHUCIepCus,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOTO HaboOpa; yMEHHE U3BIIEKATh,
WHTEPIPETHUPOBATh WH(OpMAaIMIo, TPEICTABICHHYI0 B TaOIWIax, Ha
auarpammax, rpadukax, OTpaskarolyo CBOWCTBA PealbHBIX MPOIIECCOB
SBJICHUH; MPEACTaBIATh HH(OPMALIHMIO C TOMOIIbIO TAOJIUI U AUATPaMM;
HCCIeA0BaTh CTATUCTUYECKUE NaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadguyecKkux METOJOB U  DJEKTPOHHBIX CpEACTB; TIpaduuecku

nucciacagoBarb COBMCCTHBIC HaGJIIO,IIeHI/ISI C I[OMOHIbIO  JuarpaMm




paccerBaHMs U JUHEUHOM perpeccun

YMeHue onepupoBarh MOHATHSAMU: CIYyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
(OpMyJIBI CIIOKECHHSI M YMHOXKCHHUS BEPOSTHOCTEH, (OpMyITy TOIHOM
BEpOSTHOCTH, (hopmyiy bepHyin, komOMHAaTOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATHh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATHSMH: Cy4aiiHas BeJNWYHMHA, paclpeieseHe BepOSTHOCTEH,
MaTEeMaTHYeCKOe OKMIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIIOHCHHE
CIIy4aiiHOM BENWYMHBI, (YHKUMU pacOpenesieHus ¢ IUIOTHOCTH
PaBHOMEpPHOTO, MOKAa3aTEIbHOTO W HOPMAJbHOTO pacIpeesieHHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpefesieHudl Juis
pelIeHrs 3aJla4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAaHUN; YMEHHE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIUX YHCENl B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCII0O COYCTAaHWH, YHCIIO TepecTaHOBOK; OwHOM HpIOoTOHA; yMmeHwHe
MIPUMEHITh KOMOWHATOPHBIE (DAKTHI U PACCYKISHUS AJIS PEIICHUs 3a1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOJ'Iy‘lCHHLIﬁ pe3yiibTaT

YMeHne omnepupoBaTh INOHATUSMH: TOYKA, MpsiMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMM yroI,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIoJ, CKPELIMBAIOIIMECS NPSIMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJISIPHOCTh IMPSAMBIX U INIOCKOCTEH, YIroJl
MEXIYy MNPAMBIMH, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTHU, PACCTOSTHUE MEXKAY
MIPSIMBIMH, PACCTOSIHUE MEXKIY ITUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aad U3yueHHbIE (PAKTHI M TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMH MMPAKTHYCCKUEC 3a1a4n
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YMeHue ornepupoBaTh MOHATHSMU: IUIONIAAb (GUTYPBI, 00bEM (QUTYPHI,
MHOT'OI'paHHUK, HpaBHHBHLIﬁ MHOT'OTrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
KyO, TapajuleNienuIiesl, TNpu3Ma, Nupamuaa, (Gurypa M MOBEpXHOCTH

BpallleHHs, IUIUHIpP, KOHYC, map, cdepa, miomans chepsl, IIomaib




MOBEPXHOCTH MUPAMUJIBI, MPHU3MBI, KOHYycCa, IMIMHIpa, 00BEM KyoOa,
MPSIMOYTOJIBHOIO TapaJljiesienuIeaa, MUpaMHUabl, NPU3MbI, LWIMHIPA,
KOHYycCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUs KOHYCAa M LIMIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasics cdepbl, HUIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTPaHHUKA, N300pakaTh MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpALIEHUsI, UX CEUYECHHUS], B TOM YHCJIE C IOMOILIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHEHO
(dhopMynupoBaTh ONpEEIeHUs U3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3BI
O CBOMCTBax W IMpPHU3HAKAX T€OMETPHUECKUX (PHUTYp, 0OOCHOBBIBATH WU
ONpoBepraTb MWX; yMEHHE NPOBOAUTH Kiaccuukanuio Quryp mo
pa3IUYHbIM IIPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOMOJIHUTEIbHBIC

IIOCTPOCHUA

11

YMeHue omnepupoBaTh MOHATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA IEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TMOAOOHBIE (QUTYpPBI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYPHI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXWUTEKType; HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHUS
MPU pEIICHUH 33]a4;, HaXOJIUTh TEOMETPUYCCKHE BEIUYHHBI (JIHHA,
yroJ, Iomaab, o0BEM) TpU pelIeHHH 3aJad Hu3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEANbHOMN KH3HU; YMEHUE BBIYUCIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJ, TUIOH[aAb, OO0BEM, TUIOMIAAb MOBEPXHOCTH),
WCIIONIb3YsI HM3ydeHHBbIC (OPMYJIBI M METOMABI, B TOM YHCIE: TUIOINAIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCA, IUIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TIPSIMOYTOJIBHOTO TapajulesienuIe a, MUPaMHIbI, TTPU3MBI,
WIMHIpPA, KOHyca, Iapa; yMEHHWE HaXOJUTh OTHOIIEHHE OOBEMOB

MoI00HBIX QUryp
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YMeHue onepupoBarh MOHATUAMU: NIPAMOYIOJIbHAsl CUCTEMA KOOPAMHAT,
BEKTOp, KOOPJIWHATHl TOYKH, KOOPJIMHATBI BEKTOpa, CyMMa BEKTODPOB,
MPOU3BEJCHNE BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEKTOopa Mo 0Oaswucy,
CKAJIPHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEIECHUE, YIOJd MEXAY
BEKTOpPaMM; YMEHUE HCII0JIb30BATh BEKTOPHBIM M KOOPAWHATHBI METOJ
JUIS peuleHHs] TEeOMETPUYECKUX 3aJad M 3a7ad JpYrux Y4eOHbIX

MPEIMETOB

13

YMenue BLI6I/IpaTB HOI[XOIISIH_[I/Iﬁ MeTod JIs1  PpCHICHUA  3aldayiu,




[IOHMMAaHHE 3HAYMMOCTH MAaTEMaTUKM B W3YYCHHH IPUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SBICHMI; YMEHHE pAacIO3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncia. Ilpu3Haku 1eaIMMoCcTH HesbIX Yncel

19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M J€CATHYHbBIE JpOoOH, MPOLEHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypajbHOH cremeHu. [leiicTBus ¢ apudmernuyeckumu
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1ienpIM nokaszaresneM. CTeneHb ¢ palMoHalbHbBIM N0Ka3aTeneM. CBoiicTBa
- CTETICHU

15 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTnyHble U HATypaJIbHbIE JOTapUPMBI

JeiicTBuTenpHble uYncia. ApupMeTHYECKHe Omepanuu ¢ JIeHCTBUTETbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKHUIKA M OIIEHKA
pe3yJbTara BRIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenblie u 1poOHO-palIMOHANbHbBIE YPAaBHEHUS

2.2 UppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 [enbie u 1poOHO-pallOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerprdeckue HEPaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl

3 DOyHKINUH U TpaPuKH
31 Oynkuus, cnocoObl 3amanust (yHkouu. I'paduk Gynkumu. Bzanmuo oOpaTHBIE
' ¢ynkuuu. YétHele n HeuéTHble GyHKuMU. [lepuoguueckue GpyHKum
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHWH Qynkuuu. Hymu ¢ynkuumu.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.
' MakcumyMbl ¥ MHHUMYMbI (GyHKiud. Haumbonblnee M HauMeHbIee 3HAYECHUE
(GYHKLIHU Ha IPOMEXYTKE
23 CrenenHas (QyHKUMS C HaTypaJbHbIM M ILEJbIM IOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
" Touku paspeiBa. AcuMmntorel TpadukoB ¢yHkumd. CBoHcCTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpuueckast nporpeccur. @opmysa CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (DYHKUUI Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxieHne HauOoJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo03kecTBO, onepaluu HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 ['eomerpus
7.1 Durypsl Ha INIOCKOCTU
1.2 [IpsiMbI€ ¥ TITOCKOCTH B MTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH




7.4

Tenan IIOBEPXHOCTHU BPAIICHHA

7.5

KoopauHnatsl 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1.I'eometpus, yueOnuk: 10-11 knaccel/ATtanacsu JI.C., byryzos B.®., KagomMues
C.b. u np., AkimonepHoe o6uectBo «M3marensbcTBo «lIpocBemnienue» - 2025 r.
2.T'eometpus. 10 knacc. Junaktuueckue Matepuaibl (0a30BbIN U yriTyOJICHHBIN
ypoBHH)/ K yueOHuKy: ['eomerpus: 10-11 kmaccel/Atanacss JI.C., byty3os B.D.,
Kanomues C.b. u np. - 3uB b.I'. - M., Axunoneproe obmiectBo «3natenbcTBo
«IIpocBemenune»- 2020 r. - 159 c.

3.I'eometpus. 11 knace. Junaktuueckue Mmatepuaibl (0a30BbIi U yriyOJeHHBIH
ypoBHH)/ K yueOHuky: ['eomerpus: 10-11 xnaccel/Atanacsu JI.C., byty3os B.@.,
Kanowmiies C.b. u np. - 3uB B.I'. - M., Axumoneproe obmectBo «3maTenbcTBO
«IIpocBemenue» - 2022 r., - 159 c.

4.T'eomeTpust. YueOHOE TOcoOHe, B TOMOIIb MPETOAaBaTeN 0. 3a/1aHus Ha
rOTOBBIX yepTekax no crepeomerpun: 10-11 knacesl/ kK yueOnuky: I'eomerpust:
10-11 xmaccei/Atanacss JI.C., Byty3os B.®., Kagomues C.b. u ap./

Kopaneal .W., U3n.» Yautens» - 2023 1. -196 c.



5.I'eomerpus.Koratpoasubie padbotsl: 10-11 knaccel.bazoBblii ypoBeHb, K
yuebHuky: I'eomerpus: 10-11 xnacco/Atanacss JI.C., Byry3os B.®., Kagomies
C.b. u np./ Nuenckas M.A.- M., AxunonepHoe o61mecTBo «3maTenscTBo
«IIpocsemenue»- 2025 r. - 64 c.

6.'eomerpus. CamocrositensHbie padboThl: 10-11 kiaccel.bazoBbiit ypoBeHb, K
yueOHuky: ['eometpus: 10-11 knaccei/Atanacsu JI.C., byty3os B.®., Kagomiies
C.b. u np./ Nuenckas M.A.- M., AkunonepHoe o61iectBo «3naTenscTBo
«IIpocemenue»- 2019 r. - 64 c.
7.Meroanueckue pekomeHaanuu K yueonuky I'eomerpus: 10-11
kiaccel/Atanacsas JI.C., byty3os B.®., Kagomues C.b. u ap. - M.,
«IIpocemienue» - 2024 r. - 2-oe uz., nepepad. - 96 c.

8.I'eomeTpus. [Toypounsie pazpabotku. 10-11 knaccel. YaeOHoe mocooue ais
o61ieo0pazoBarenbHbIX opranusaiuii \ Caaksa C.M., byty3os B.®. - M.,
«IIpocBemenue» - 2017 r. - 2-oe u3a., mepepad. - 232 c.

[Toypounsbie pazpaboTku 1o reometpuu, 10 kiacc, k yueOHuky ['eomerpus: 10-
11 xnaccel/Atanacsia JI.C., Byty3oB B.®., Kagomiues C.b. u np./ SIpoBenko B.A.

- M.:BAKO -314 c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
1. https://resh.edu.ru

2. MockoBckas snekrponHas mikoia (https://www.mos.ru/city/projects/mesh/)



3. Enunas xomnexnus LIOP (http://school-collection.edu.ru/)
4. Slanekc-yueonuk(education.yandex.ru/)

5. 10-11 KJIACCBI https://resh.edu.ru/ https://uchi.ru/

6. https://vpr.sdamgia.ru/

7. https://oge.sdamgia.ru/

8. https://olimpium.ru/

9. https://ipi.ru/






		2025-08-06T21:49:18+0300
	Андреева Евгения Васильева




