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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa3oBaHUIO, W TPAJAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIIMMH OCHOBY JUJII CaMOPA3BUTHsSI W HEMPEPHIBHOIO O0O0pa30BaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIILHOTO pPa3BUTHS
JUYHOCTU 00YYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yabTaTOB OOy4YEHUS TE€OMETPUHM B HAIMpPABJICHWH JUYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GopMUpoBaHUs (YHKIUOHATHLHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTHe y oOydaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEaTbHOTO0 W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauecTB MBIIIJICHHs, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYyEeMOEe TpU HU3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHUICCKUX YTBEPIKICHUIN
B XOJI¢ pCIIeHUsS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIMPOBEpPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS IMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX O00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ComuajabHOro ObITHS, (opMa
OTPaKEHHUSI OKPYXKAIOIIEr0 MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO



npeobpazoBaHus  JAeWcCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BaXXHBIX KAYECTB, MOATOMY AKTyaJIbHA
3amaya (opmMupoBaHUs y OOyYaroUIUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
UCIIOJIb30BAHUSI CHCTEMATHYECKMX TIE€OMETPUYECKMX 3HAaHUM U JCUCTBUH,
cnenu(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOAOHKEHUS 00pa3oBaHus
10 CMELHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPHUHU.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYEeHA IS
oOyJarolmxcs CpeHeN HIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOTO 00111ero oopa3zoBaHusa. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MATEMaTHYECKUE YMEHHUsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUHM M HEOOXOAUMBIE ISl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh F€OMETPHUIO OoJjee
riyO0OKo, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHMSX B MPOPECCUOHANTBHON JAEATENBHOCTH.

JlocTHkeHHE L€ OCBOEHMSI MpOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopureTHbIMM 3ajadamMM  OCBOEHHUs  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIFOTCS:

e (opMupOBaHME NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe NPEACTAaBIECHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KAaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENSX, MO3BOJSIOMINX ONHUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHHS OKPYKArOLIEro MUpa;

e (opmMupoBanue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOICISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJAQJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PHUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMH TOHSATHUSIMH O
MHOTOIPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
¢bopMupoBaHHE yMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeJIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IIPaKTUYECKUM COAEPIKAHUEM;



e pa3BuTHE MHTEJIEKTYaJIbHbIX 51 TBOPYECKUX CIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM  AKTUBHOCTH,  HCCJEIOBATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEIH, IPUMEHATD OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIEeHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4almxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady HA  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOWM Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJICPKAHHUS.

OcHOBHBIE cozaepKaTesbHble TUHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHbIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeles€éHHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYIATENBHO, C
COOJIIO/IEHHEM MPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4YaloUUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba rojga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMmbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeIbHbICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, Teopema O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHWE MUPAMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUWIbHAS TNHPAMUJIA; MPaBWIbHAs TPEYroJbHAs NUPAMHUAA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapauielienunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpamenus

HunmuHapuyeckas TTIOBEPXHOCTB, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIIMHIpA U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEME
IPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomasb chepsl.

[Tomo6ubie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B pocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEeATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  MpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymeir mnpodeccnrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEH JKU3HU, TOTOBHOCTBIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYIECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHON M COIUATBHON
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKW, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(]epbl UYelTOBEUECKOW JMeATEIBHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS L[MBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI YYEOHOTO TMpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBCHHBIC MIPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U MNPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh ~ KPUTEPUW IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIT OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaumeii:

e BBIBISATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMUGHble Oelcmeus, 0Oecnevusarom

copMUPOBaAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIE€HUS 3a7]aBaTh BOMPOCHI 10 CYILIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNATh BUABI PaOOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHNs, 0OMEH MHEHH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUpATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIECHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU T[O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJII Tmpolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAaHHBIX, HAWJEHHBIX OLUINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMas, INIOCKOCTb.

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

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHIUKYISPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBarh B3auMHOE paclONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'PaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapaJijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; PSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHUH, HCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEpPTE)KW U3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3aj7[ad Ha BBIYHCIICHHE PACCTOSHUN MEXIY TBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
alrOpuTMaM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOIbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha  BBIYHCICHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS  MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKkThl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMl W TPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHIATHI U TeOpeM, annapara aareOpsl; pemaThb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH TOBEPXHOCTH, KOHYC; cpepruyeckasi HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPAILICHUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOIrO CIIOSs, BHICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OmnepupoBaTh MOHATUAMU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS.

Bb4ucnsTe COOTHOLIEHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BrInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh MOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XJICHUE TeOMETPUYECKUX BEJIUYHUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJECIUPOBATh PpPEAJIbHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI U TEOpPEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPAMas,
IJIOCKOCTB, MpoCcTpaHcTBO. [IpaBumna uzoOpaskeHus
Ha PUCYHKaX: U300pa>KeHUs TNIOCKOCTEHH,
napauieIbHBIX IPSAMBIX (OTPE3KOB), CEPEAMHbI
oTpe3Ka

Ilonstus: MepEeCCKaromuecs 1mI0OCKOCTH,
MNepeCeKaromuecs 1nmpamMad U IJI10CKOCTb

KoauuyecTBO 4acoB

Bcero

KonTposbHble padoThl

IlonsTus: NnepeceKarommecs 1mI0CKOCTHU,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

HauanbHble cBeieHus 0 Ky0e v mupaMuie, ux
pa3BEpTKU U Moaenu. CeyeHns MHOTOIPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U nupamujie, ux
pa3BépTku U Mojenu. CeyeHus MHOTOTPaHHUKOB

[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

[TousiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

ITousiTue 06 aKCHOMAaTHYECKOM MMOCTPOCHUU




CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPHUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAHCTBE:

11 IIEPECEKAIOIIHECS, ITapaJUICIIbHBIE U
CKPEIMBAIOIINECS IPSIMbIE
[TapaninenbHOCTb NPSAMBIX U MJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIeIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX MPAMBIX
[TapamienpHOCTD MPAMBIX U IJIOCKOCTEN B

13 npocrpaHctse: [[apamienbHOCTh IPAMON U
IJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB IIOCKOCTEN: MTapajlIeIbHbIE
IJIOCKOCTH

18 CBolicTBa napajuieabHbIX IIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TETPadAp, KyO, mapasiesenure,

20 ITocTpoeHne ceuenuit

21 ITocTpoenue ceuennii
Kontponbnas padora mo teme "[Ipsmvbie u

22 IJIOCKOCTH B TTpocTpaHcTBe. [lapannensHoCTh
HPSIMBIX U TJI0CKOCTEH"

23 [lepneHIMKyYISIpHOCTD NPSAMON U MIIOCKOCTH:




NEePIEeHIUKYIIAPHBIC IPSIMbIE B IPOCTPAHCTBE

[Ipsimpie mapajuiesibHbIE U NEPIIEHAUKYIISIPHBIE K

24
MJIOCKOCTH

)5 [Ipsimble mapassienbHbIe U EPIEHIUKYISIPHBIE K
IJIOCKOCTH

26 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

7 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
MJIOCKOCTH

28 Teopema o npsMoi NepreHANKYISIPHON IIIOCKOCTH

29 TeopeMa o0 IpsIMOii EPIIEHANKYISIPHON IITIOCKOCTH

30 Teopema o npsMoi NepreHANKYISIPHON IIIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE: PACCTOSHHUE OT

31 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10
MJIOCKOCTH
[leprienauKymsip U HAKJIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOK 10
MJIOCKOCTH
[leprienauKymsIp U HAKJIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10
IJIOCKOCTH
[lepnenauKymsip U HAKJIOHHBIE: PACCTOSIHHE OT

34 TOYKH JI0 TNIOCKOCTH, PACCTOSHUE OT MPSIMOM 110
MJIOCKOCTH

35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM 1
MJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPaHHOTO

yria




JIByrpaHHbIi yroJ, JUHEHHBIA YTOJl JIBYTPAaHHOIO

37
yria

18 [TepnieHANKYIAPHOCTD MIOCKOCTEN: PU3HAK
HEePHEHINKYIAPHOCTH JABYX IIIOCKOCTEN

39 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYJIPHOCTU ABYX IIOCKOCTEN

40 [TepnieHANKYIAPHOCTD MIIOCKOCTEMN: PU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

41 Teopema o Tp€x nepneHANKYIISIpax

42 Teopema 0 TpEX nMEepHEHAUKYIISIPAX

43 Teopema o Tp€x nepneHANKYIISIpax
KonTtponbsHas pabora mo Temam

44 "IleprnieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN" U
"Vl MeXAY IPSMBIMU U INIOCKOCTSAMU"
IToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTBI

45 MHOTOTPaHHHKA, BHIITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIpPaHHUKA
[Tpu3sma: n-yrospHas npu3Ma; TpaHd 1 OCHOBAHHUS

46 NPU3MBI; TIpsIMast U HAKJIOHHAs! IPU3MBbI; OOKOBas U
II0JIHASl IOBEPXHOCTH MPU3MBbI

47 [Tapamienenunen, TpsIMOYTOJIbHBIN
napaJuleJIenuIe] U €ro CBOWCTBa
[Tupamuna: n-yroyipHas nupamuia, rpaHu u

43 OCHOBaHUE MUpPaMUIbl; OOKOBAsI U MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCeUEHHAs
nupamusa

49 [TpaBuiIbHBIE MHOTOTPAHHUKHU: MTOHSTHE

MMPaBUJIbHOIO MHOT'OI'paHHHKA,; IIpaBUJIbHAA IIpU3Ma




W IIpaBUJIbHAA IUpaMuaa, IpaBUIbHAA TPEYroJibHasd

nyMpamMuia U NpaBWIbHBIA TETPadip; KyO

HpC,I[CTaBJICHI/IC O IIpaBUJIbHBIX MHOI'OI'PAaHHUKAX:

>0 OKTa3p, 10JIeKadIp U UKOCAP. !
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEJIBHO TOYKH, IIPSIMOMN, IIIOCKOCTH. |
DJeMeHTHl CAMMETPUH B UPaMHJIAX,
napaenenunenax, NpaBUIbHbIX MHOTOTPaHHUKAX
57 Brrarcnenue 3eMEHTOB MHOTOTPAaHHHUKOB: p&0pa, 1
JMaroHau, yriibl
[Tnomanbs 60KOBOM MOBEPXHOCTH U MOJHOM
53 IOBEPXHOCTHU MPSMON IPU3MBI, IUIOIIAb |
OCHOBaHUM, TeopeMa 0 OOKOBOW MTOBEPXHOCTU
IIPSAMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH
54 [IPaBUJILHON MUPAMUIBI, TEOPEMA O ILIOIIANN 1
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMU/IbI
55 KonTposabHas pabora o teme "MHororpanHuku" 1
56 [TonsTue 06 00BEME 1
57 O0BbEM UpaMuIbI 1
58 O06bEM upamMuIbl 1
59 O06BEM nupamMuIb! 1
60 O06bEM upamMu/Ibl 1
61 O0BEM TTPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "OObEMBI 1




MHOTOTPaHHUKOB"

[ToBTOpEeHUe, 0600IIEHNE CHCTeMAaTH3alNs 3HAHUH.

65 [TocTpoeHue ceueHnii B MHOTOIpaHHUKE !
[ToBTOpEeHUEe, 0600IIEHNE CHCTeMAaTH3alNs 3HAHUH.

66 Brluncnenue paccTossHAN: MEXy IBYMs TOYKAMU, |
OT TOYKH JI0 NIPSAMOM, OT TOUKH JI0 IJIOCKOCTH,
MEXy CKPELUBAIOLIUMUCS IPSIMbIMU

67 Hroroas xonTpoapHas pabora 1
[ToBTOpeHue, 06001IeHNE cUcTeMaTU3allks 3HAHUH.

68 Boruncnenue yrioB: MexXay CKpeuMBalOIIMHUCS |
IPSIMBIMHU, MKy IPSIMON U TUIOCKOCTHIO,
JIBYTPaHHBIX YTIIOB, YTJIOB MEXKIY MJIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, AuaMeTp; mIomaab
MOBEPXHOCTHU Cephl

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl

B3anmMuoe pacronoxxenue chepsl U IIOCKOCTH;
KacaTeJbHast INIOCKOCTh K cdepe; miomanb chepsl
N3o0paxxkeHue cdepsl, mapa Ha IIIOCKOCTH.
CeueHnus mapa

Hunmuaapudeckas HOBEPXHOCTB, 00pa3yomme
IMJTMHPUYECKON TIOBEPXHOCTH, OCh
LWJTHHPUYECKON TTOBEPXHOCTH

HI/IJ'II/IHI[pI OCHOBAHUA U 60KOB3.$[ IOBCPXHOCTD,
00pa3yromas 1 OCh; TJI0MAIs OOKOBOM U IMOJTHOM
MIOBEPXHOCTH

N300pakeHne uIMHApa Ha MIIOCKOCTH. Pa3BépTka
munHIpa. CeueHus MUIMHAPA (TIIOCKOCTHIO,
NapaJuIeIbHON WIN NEPIEHANKYISIPHON OCU
HUATTUHIPA)

Konnueckasi moBepXHOCTb, 00pa3yromye
KOHHYECKOW MTOBEPXHOCTH, OCh M BEPILINHA
KOHHYECKOW MTOBEPXHOCTH

KOHy'CI OCHOBAHHUC U BCPIINHA, 06pa3y}oma;[ " OChb,
miomanb OOKOBOM U IOJHOM MMOBCPXHOCTU

VYceu€HHbII KOHYC: 00pa3yrolne 1 BhICOTA,
OCHOBaHHS 1 OOKOBast IMOBEPXHOCTH

10

N300pakenne KoHyca Ha MIOCKOCTH. Pa3BépTka




KoHyca. CeueHHs KOHYca (IUIOCKOCTBIO,
napajyieIbHOW OCHOBAHHUIO, U IIJIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 BEPLINHY)

11 KomMOuHamumst Ten BparieHus ¥ MHOTOIPaHHUKOB

12 MHororpaHH¥uK, ONMCaHHBINA 0KoJI0 chepsr; chepa,
BIIMCAHHAs! B MHOTOT'PAHHUK WJIH B TEJIO BPAIICHUS

13 ITonstre 00 00béMe. OCHOBHEIE CBOICTBA 00BEMOB
Tel

14 O0béM nMIMHIpa, KOHyCa

15 O0BEM 1mIapa U TIomaIh Chephl
[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHHS

16 MEXy IUTOIIASIMU IIOBEPXHOCTEH, 00bEMaMu
MOOOOHBIX TEN

17 KonTtponpHast padora no Temam "Tena Bpamenus” u
"O0bemsI Ten"

18 BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE

19 CroxeHue ¥ BBIUUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA HA YUCIIO

)1 Pa3znoxxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamnenenunena

” Pemienue 3amay, CBA3aHHBIX ¢ TPUMEHEHHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMH

” KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUN
TEOMETPUUYECKHX 3a/1a4
[IpsimoyronbpHas cucteMa KOOpAUHAT B

24 npoctpancTse. Koopaunartel BekTopa. [Ipocreiinme

3ala4i B KOOpAWHATaxX




VYron mexay Bekropamu. CKalsspHOE TPOU3BEACHUE

25 1
BEKTOPOB

26 Beruucnenue yrioB Mexay OpsMbIMUA U |
IUIOCKOCTSIMU

7 KonTtponsHas padora no teme "BekTops! u |
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aLHs

28 3Hanuil. OCHOBHBIE (UTYPBHI, (HAKTHI, TEOPEMBI 1
Kypca IUIaHUMETPUU
[ToBTOpenue, 00o0IIEHNE U CUCTEMaTH3aLHs

29 3HaHuii. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUN
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

30 3HAHUM. 3a/1auyl MJIAHUMETPUU U METOJIbI UX 1
peleHus
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

31 3HaHMN. 3a/1a4M IJIAHUMETPUU U METO/BI UX 1
pelieHus
[ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIHS

32 3HaHU. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca CTepeoMEeTpun

33 Wrorosast KoHTpoJbHAS paboTa 1

34 [ToBTOpEHME, 0000IIEHNE U CUCTEMATHU3AIIH 1
3HAHWUH

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHITHAMH: TOUKA, MPAMAasi, INTIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBHUS U3 HUX IMPU PEIICHUH
' reOMETPUUYECKUX 3a7a4
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBars B3aMMHOE pacloiokeHHE MPSAMBIX M IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, IpaaycHas
Mepa JBYTPaHHOIoO yria
_p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieNenuIe], Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. knaccupukanud  (BBIMYKJIBIE U HEBBINYKJIbIE  MHOTOTPAHHHKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ¢ HAKJIOHHBIE TIPHU3MBI,
napaieenune/ibl)
79 OnepupoBathb MOHATUSMU: CeKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSICHATh TPHUHIUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CIIEAOB, BBIMOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOJIbI IpHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCINUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXXIACHUC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIroputMaMm, MNPpUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIpH
pelIiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ININIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucnsate 00bEMBI M IUIOIIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (QUTYPBI

N3Bnekarp, npeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
yepTexkax U PUCYHKAX

[Ipumensats reomerpuueckue (akThbl JUIsI PEUICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJAararmlluX HECKOJIbKO IIaroB pELICHUS, €CIU YCIOBHSA
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelire MNporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAC U

JKU3HH, paCliIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUS HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIE
CHUTyallul W TIPUMEHSTHh W3y4YCHHBIC TIOHSATHS B TMPOIECCEe ITOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJICJINPOBaTh pEeabHbIE CUTYallMU Ha SI3bIKE T€OMETPHHM, MCCIEI0BATh
MIOCTPOEHHBIE MOJENH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEopeM, armapara anreopsl, pelaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 HUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromye KOHHYECKONW  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KnaccuduupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHITHSIMH: HIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOI CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' FEOMETPUUECKUX TeJl C MPUMEHEHUEM PopMyJT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBIH B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
63 BbIUMCHIAT COOTHOIIEHHMS MEXIY IUIOMIAJAMH TMOBEPXHOCTEH U
' 00BEMaMHU TOJOOHEIX TEIT
. N3o0paxats m3ydaempie (GUTYpPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpallleHUs
W3Brekatb, WHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypax, MNpeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax
[TpumeHsTh TeoMeTpuYecKrue (PaKThI AJSl PEIICHUS] CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOJIAralolluX HECKOJIBKO IIAaroB pEIICHUS, €CJIH YCIOBUSA
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHHTB, KaKMMH CBOMCTBaMHU OHH

o0J1amaroT

6.15

HpI/IMeHﬂTB IIPAaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEICHUE, PACKiIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemars HpOCTCﬁIHPIG reOMCTPHUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM HJIK aJITOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC METOBI npu PEIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUW U TPUMEHSATh HM3yYEHHBbIE IOHSTHS B IpOLECcCe
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYITUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAl[MU Ha S3bIKE T€OMETPUHU, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NPaKTUYECKUe 3a/1aul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHBIE TOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3auMmHOEe  pacrosiokeHue  NpSAMBIX B IPOCTPAHCTBE:  II€pECEKaroIuecs,
napajjielibHble ¥ CKpeluiuBarouuecs npsMele. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajljIesIbHbIE IpsIMble B  MPOCTPAHCTBE,
HapajjIeNIbHOCTh TPEX HPAMBIX, MapajuIeIbHOCTh MPSIMON M IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, VYroJl MEXAYy TMpSAMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh IIIOCKOCTEN: MapajuleIbHbIE MIJIOCKOCTH, CBOWCTBA MapalieIbHbIX
mwiockocteil. I[IpocTeifine nmpocTpaHCTBEHHBbIE (UIYPBl Ha IJIOCKOCTH: TETPadp,

KY6, napajijieJIenmIic [, IOCTpoOCHUE Ce4YeHUI

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHAUKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMOU IEPIIEHAUKYIISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUTypsl HAa TUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NpU3HAK  MEPHEHAUKYIIPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, NpsIMas U HAKJIOHHAs NMpHU3Mbl, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3MbI. [lapannenenunen, npsiMOyroJIbHbIN NapauIeaenune
u ero cpoucTsa. [lupamuna: n-yroapHas nupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas W IMOJIHAS MMOBEPXHOCTb MHUPAMM[bI, MPABUIbHAS U yCEUEHHAs MUpaMUIA.

DJIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUWIbHAS TPEYTOJIbHAS MUPAMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBienne
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

CummMeTpuss B TNPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, IApaUICICIUIIEIaX, TPABUIbHBIX

MHOI'OrpaHHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IOBEPXHOCTH U IOJHONH IIOBEPXHOCTH MHPSAMONW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbI, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yronue KOHUYECKON MMOBEPXHOCTH, OCh M BEPIITNHA
KOHWYeCKoi moBepxHOCcTH. KoHyc: OoCHOBaHME W BeplIMHa, 00pasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLalb NOBEepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN

0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0bEM mapa u rionaab chepbl




[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIASIMU

67 MMOBEPXHOCTEH, 00hEMaMHK MOAO0HBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YEpPE3 BEPILIUHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsel BekTOpa.
6.10 [Ipocreiimue 3amauM B KoOpJAMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOMU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY NPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHYCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEpUpPOBATh MOHATUSMHU: MHOXECTBO, IMOJAMHOXKECTBO, OINEpallH Haj
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUCaHUs peaibHbIX MPOIECCOB U SBJIEHUHN U IIPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX INIPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMM: Tpad, CBSI3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHSAMHU: HATypaIbHOE YHCIIO, IIEJI0C YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTETEHHU, CTEIEeHb
C palMOHATBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBHTEIBHBIM
Mokasarenem, JiorapudM 4YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMYI0, pallMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
paloHaIbHBIX, JEUCTBUTENBHBIX UYHCENT, YMEHHE HCIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMEHbIITNN O6IIII/II\/II JCIUTCIIb U HANMMCHBIIICC
oOmiee kpaTHoe, anropuT™ EBKIna mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMH ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENeHsAMH M JorapudMaMu, mpeoOpa3oBaHUsl IPOOHO-PAMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCIbHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeckoHeYyHO yOBbIBamoIiasi TEeOMETpHUYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCE;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[I0Ka3aTelIbHbIE, CTENEHHbIE, JIOrapu(PMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKU U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GbyHKIMM, SKCTpeMyM (YHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYyHKLIMU HA TIPOMEKYTKE, HEpepbIBHAs (YHKIMSA, aCUMITOTHI rpaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIUI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOJHYIO JUISl HCCIeNOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJbIIME M HAWMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYIEHOB C HMCHOJIb30BaHMEM allapaTta MaTeMaTH4YeCKOIo
aHaJINW3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAECHUS HAWIYy4dlIEero

pE€mICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




GbU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TpUroHOMeTpHuYeckrue  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPEeoOpa3zoBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPaQUKH ISl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 337ad W3 APYrHX Y4eOHBIX MPEIMETOB H
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA UIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELIICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apuPMEeTHIECKOe, MeruaHa,
HauOoJiblllee W  HAWMEHBIIEE 3HAUCHUs, pa3Max, JHUCIepPCHus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; YMEHHE W3BJICKaTh,
WHTEPIPETHPOBaTh WH(OOPMAINIO, TPEICTABICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUArPaMM;
UCCJIE0BATh CTAaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguyueckux METOJOB M  DJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU perpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIYYallHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUeCKUX METOJIOB; PUMEHSThH
(GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiIy IOIHON
BeposATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: ClIydaiiHasi BEJIWYMHA, pACIpENCICHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUU pACIpelesieHusT W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PacHpelesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pACHPEICICHUH JUIsI
peIIeHus 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE IPHBOIAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTNICPUPOBATh MOHSATHSIMH: COYCTaHUE, TIEPECTaHOBKA,
YHCII0O COYETAHWM, YHCIO TIePeCcTaHOBOK, OWMHOM HbpIOTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCYKICHUS AJISl PELICHUS 3a7a4;
OIICHHBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JIBYTpaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpEeIIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IMJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pellleHnn 3aa4 U3ydeHHble (aKTbl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpA; CTPOHTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX MOHATHH WU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1aUU
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YMeHue onepupoBaTh MOHATHUSAMHU: IJIOMIAAL (UTYphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPaBIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnesa, Npu3Ma, NUpamuaa, (Gurypa M MOBEPXHOCTbH
BpaIlleHNs, WIMHAP, KOHYC, Imap, cdepa, miomanas chepsl, IIOMab
MOBEPXHOCTU TMHPaMM[bI, TPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LUIMHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHMs] KOHYCAa M LIWJIMHJIPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalICHUs, UX CEUYECHHUSI, B TOM YHUCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh ONpesesieHus u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPHUKAIUIO (QUTYp TIO
Pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIIeHWH 3a7ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATbHOHN JKH3HU; YMEHUE BBIYUCIIATH TCOMETPHUCCKUC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaljiesienuIea, MUPaMHIbl, PU3MEI,
WIMHIpPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

MoJI00HBIX QUryp

YMeHne onepupoBaTh MOHITHSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpAa Ha 4YMCIIO, pa3jiokKEeHHE BeKTopa Mo Oas3ucy,
CKAJIIPHOE TPOU3BEJICHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJd MEXAY
BEKTOPAaMU;, YMEHHE UCIOJIb30BATh BEKTOPHBIA M KOOPJIWHATHBIN METO/
JUTSL  peUIeHHs TEOMETPUYECKUX 3aJad H 3ajad JpYrux Yy4eOHBIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3allauu;
[IOHUMaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHH; YMEHHE pAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHUUCKOM W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
- Panmonaneupie uncina. OOBIKHOBEHHbIE U JECSATUYHBIE JpOOHM, MPOIEHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBoOMCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTndyHble U HATypaJIbHbIE JOrapHUPMbI
JeiictBuTenpHble uyncina. ApupMeTHYecKHe Omepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKHUIKA U OL[CHKA
pe3yJsibTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 HppannoHainbHbie ypaBHEHUS
2.3 TpuroHomerpruueckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenble n 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPABEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUW U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeenTenb MaTPUIIbI




3 DyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnbliee W HauMeHbIlee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
13 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX TPOIIEHTOB
4 Hauana matemaTndeckoro aHaansa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbBILEro 3HAaYeHUs (PYHKIMM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu HajJl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BpALLEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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