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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T'€OMETPHH B HAMPABICHWU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeajJbHOrO0 M HEaJbHOTO, XapakTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOM HAINPaBIECHHOCTH, TaK M TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpPU H3YYEHHH OOYYaroIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TTOCTPOCHUH TIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a/lad €CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI y4E€OHOM M TPYIOBON J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
cnenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHsI 00pa30BaHuUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH H HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh TE€OMETpPHUIO Ooee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHume yMeHMs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHMS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEeeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNU.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHMs.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOOBbI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYy4yaroUIMXCcs, pacliupss M
yrayOnsisa e€, o0pasyst MpOUYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 daca B Henenmo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble W CKpeummBaronmecs npsmele. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B TPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOM
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIa.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepreHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OIDJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpaMUJia; MNpaBUIbHAs TPEYrojibHas MNUpaMHIa M TPaBUIbHbBIN
teTpadap; kyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, NPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



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 TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazytolue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIap: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCcTU. KOoHyC: OCHOBaHME U BEpIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasi TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue cepbl U IMI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
JI011a1b Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUs.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u mIomasab chepsl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOJAOOHBIX TEN.

Ceuenus mwiMHapa (TapaJyIebHO W NEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuiebHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ay, peLeHnH, pacCy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MmacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 33724 MAaTEMaTHYSCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUIS PEIICHHUS 3a1ad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOHW KaK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATEILCKYIO JICITCILHOCTD
WHINBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeiicmeus,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUWe20  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpeNeCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MAaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAaKXKE BBIIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIu 1o CaMOCTOSITEIIBHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbBlE  Oelicmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



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

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATEIbHOCTH, IUJIAHUPOBATh OPraHU3allUI0 COBMECTHOMU
paboThI, pacrpeaesaTh BUbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» U WHBIC); BBINOJHATH CBOIO YacTh pPabOThl U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM IIO03HABATEJIBLHOM peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IpPHU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WM HEAOCTHXKEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M TEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIH Yrojl ABYTPAHHOTO yIja; TpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIIYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Napajijiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHLIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METOIbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permath 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyja) C© TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl Uil PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpyBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYy4YEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W TPUMEHATb HM3YYEHHBIE TOHATHSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIPUYECKAs MOBEPXHOCTb, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolre KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOLIAAM  TIOBEPXHOCTEH  Tel  BpalleHHS,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbraucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMH MOBEPXHOCTEH M 00BEMaMH
MOT00HBIX TE.



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

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, HHTEPNPETHUPOBATH M IMPEOOpPa30BbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAMH OHM 00J1a/1a10T.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy reoMeTpuueckue ¢akThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha J0Ka3aTeIbCTBO MATEMATHUYECKHX OTHOIIEHUU W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAUTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh MOJMyYEHHbIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUA B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKJICHUEM F€OMETPUUECCKUX BEIIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 AKCHOMBI CTEPEOMETPHUH U UX CIIEICTBUS 5 Bbu6mmotreka [JOK
https://m.edsoo.ru/1¢209e37
) [TapanneabHOCTh NMPSIMBIX U TJIOCKOCTEN 17 1 bubnnorexa [JOK
https://m.edsoo.ru/1¢209e37
3 [lepneHuKyISAPHOCTD NPSAMBIX U IIOCKOCTEHN 20 1 bubnnorexa [JOK
https://m.edsoo.ru/1¢209e37
4 MHororpanHuku 12 1 bubmuoteka [IOK
https://m.edsoo.ru/1c209e37
5 BexTop B mpocTpaHCcTBE 6 | bubmmnoreka HOK
https://m.edsoo.ru/1c209e37
6 O6o611aro1Iee TTOBTOPEHNE 8 1 bubmmorexa IIOK
https://m.edsoo.ru/1c209e37
7 AKCHOMBI CTEPEOMETPUHN U UX CIEJCTBUS 5 | bubmmnoreka HOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
ara uudpoBbie
Nen/m | Tema ypoka Kontpoasubie IIpakTnyeckue o p
u3yueHusi  oOpa3zoBaTelibHbIE
pecypchbl
[Ipenmer crepeomerpun. OCHOBHBIE 01.09.2025- Bu6mmoreka LIOK
1 OHATHS, aKCHOMbI CTCPCOMCTPHH. 05.09.2025 https://m.edsoo.ru/aecc77cd
01.09.2025- bubmuoreka [JOK
2 HekoTopsie CrieqcTBHS U3 aKCHOM 05.09.2025 https://m.edsoo.ru/2d8a9¢99
Pemenne 3agau. HexoTopsle crnencTus 08.09.2025-  f e orexa 1IOK
3 U3 aKCHOM 12.09.2025 https://m.edsoo.ru/db685e73
Pemenue 3a1au Ha mpuMeHeHNE 08.09.2025- Bu6miorexa IOK
4 TEOPEM U CIICACTBUM. 12.09.2025 https://m.edsoo.ru/a63959¢d
Pemienue 3a1au Ha npUMeEHEHUE 15.09.2025- Bubmorexa [TOK
5 TEOPEM U CIIEICTBUN. 19.09.2025 https://m.edsoo.ru/b30dff38
[TapannensHbIe IPSIMBIC B 15.09.2025- Bu6mmorexa [IOK
6 NPOCTPAHCTBE 19.09.2025  htps://m.edsoo.ru/3ds d32
22.09.2025- bubmuorexa [JOK
7 IapanenbHOCTh TpeX MpAMBIX 26.09.2025 https://m.edsoo.ru/Occ5c4fe
22.09.2025- bubmuoreka [JOK
8 [TapannenbHOCTb NPSAMOM U IIIOCKOCTH 26.09.2025

https://m.edsoo.ru/239¢c8cb4




Pemrenne 3a/lav Ha IIpU3HaAK

29.09.2025-

bu6mmoreka [JOK

9 napajuieIbHOCTH NPSIMOU U TIJIOCKOCTH. 03.10.2025 https://m.eds00.ru/65¢6b106

" Pemienue 3a1au Ha nmapayIeIbHOCTD 29.09.2025- Bubmorexa [IOK
TPAMBIX. 03.10.2025  pips.//m.edsoo.ru/2586c245

. 06.10.2025- bubmuorexa [JOK
CKpeLMBAIOLIHECs TIPSMbIE 10.10.2025  jyips-//m.edsoo.ru/1a252016

06.10.2025- bubmuoreka [JOK

12 VYTII1bl ¢ COHANpPaBIEHHBIMU CTOPOHAMU. 10.10.2025 https://m.edsoo.ru/93ad36b3

3 13.10.2025- bu6mmoreka [IOK
Yo MeXy TIPSIMBbIMH 17.10.2025 https://m.edsoo.ru/ee1d19b9
Pemenne 3anau «B3anMuoe 13.10.2025-

14 pacIoI0XKeHHe MPSMBIX, PSIMOI 1 17.10.2025 EH@?;IOTCCI:a HO/I;f4071b9
MIOCKOCTH ttps://m.edsoo.ru
KonTpoabsHnasi padora Ne 1

20.10.2025-

15 «B3auMHoe pacnoJio:keHHe NPSIMbIX, 24102025 bu6moreka LIOK

NPSAMOii U MJI0CKOCTH» i https://m.edsoo.ru/fe733862
20.10.2025- g 61 0rexa LIOK

16 [MapasnnenbHbIe MIOCKOCTH 24.10.2025 https://m.edsoo.ru/2935a9a0

; ] ] 05.11.2025- 56 0rera LIOK
CaoiicTBa napayjIeNbHBIX MIOCKOCTEH 07.11.2025 hitps://m.edsoo.ru/2e 186255
Pemenne 3amau IlapannensHOCTh 05.11.2025- BubmioTexa [TOK

18 miockocTeit 07.11.2025

https://m.edsoo.ru/e504d656




10.11.2025-

Terparap bubnunoreka [JOK

19 14.11.2025 https://m.edsoo.ru/4a28dc02

20 10.11.2025- bubmuoreka [JOK
[apannenenunen 14.11.2025 https://m.edsoo.ru/1d434d0f

17.11.2025- bubmuorexa [JOK

21 3a1auu Ha MOCTPOEHUE CEUCHUM 21.11.2025 https://m.edsoo.ru/ec26fe5d
KontpoabHast padora Ne2 17.11.2025

op) «B3auMHoe pacnoJio:keHHe NPSMBIX, 21’ 11' o bu6moreka LIOK
NpAMOH H ILI0CKOCTI s https://m.edsoo.ru/9a0a9%e56
IlepnenguKynspHbIE PSAMBIE B 24.11.2025- Bubmorexa [IOK

23 MPOCTPAHCTBE. 28.11.2025 | pyi.//m edsoo.ru/b19£6a5d
[TapannenbHble IPSMBIE, 24.11.2025- bubmuoreka [JOK

24 HEPICHIUKYISPHBIC K INIOCKOCTH 28.11.2025 https://m.edsoo.ru/Oac11¢95
IIpr3Hak nepneHIuKyJISpHOCTH 01.12.2025- Bu6nnorexa LIOK

25 IPSAMOM Y TIOCKOCTH. 05.12.2025 https://m.edsoo.ru/ba545966
Teopema o npsamoi, 01.12.2025- | g6 mmorexa LIOK

26 NEPIEHMKYIAPHOM K IIOCKOCTH 05.12.2025 ' hips://m.edsoo.ru/f85bfcd6
Pemenue 3anau. [lepnenauKynsspHOCTD 08.12.2025- BuGnnorexa [IOK

27 MPAMOIL H TIIOCKOCTH 12.12.2025 ' pps//m.edsoo.ru/79165d15
Pewenne 3amau. IIpusHak

08.12.2025-
28 NEePIEHINKYIISIPHOCTH IPSIMOH 1 19 12 3005 bubnuorexa [IOK

ITIJIOCKOCTH.

https://m.edso00.ru/635¢5087




15.12.2025-

bu6mmoreka [JOK
29 PaccTosiHue OT TOUKHU 10 MIIOCKOCTH. 19.12.2025 https://m.edsoo.ru/bd3745£8
Pemenne 3amau PaccTosnne oT TOUKH 15.12.2025- Bu6miorexa [OK
30 710 LTOCKOCTH. 19.12.2025  pyps://m.edsoo.ru/7d18834b
22.12.2025- bubmuorexa [JOK
31 Teopema o Tpex meprneHMKyIapax 26.12.2025  pypse//m.edsoo.ru/33c477d3
Pemenue 3agau Teopema o Tpex 22.12.2025- Bu6miorexa [OK
32 HNCPICHAUKYJISIpax 26.12.2025 https://m.edsoo.ru/66fefadd
12.01.2026- bubmuoreka [JOK
33 VYron Mex 1y IpsSIMOi U MIIOCKOCTBIO 16.01.2026 https://m.edsoo.ru/aSb7b8e3
Pemenue 3agau. Yron mexay npsmoi 12.01.2026- Bu6miorexa [[OK
34 1 IIOCKOCTBIO 16.01.2026 https://m.edsoo.ru/dbee22bc
3 5 19.01.2026- bubmuoreka [JOK
JByrpaHHbIN yro 23.01.2026 https://m.edso0o.ru/6b61b2b4
[Ipu3Hak nepneHauKyIIpHOCTH IBYX 19.01.2026- Bu6muorexa LIOK
36 IJIOCKOCTEH 23.01.2026 https://m.edsoo.ru/5fa0b3ce
Pewenne 3amau. IIpusHak
DRI I HOCTH 15 26.01.2026- 1 6 norera TIOK
37 CPIICHANKYJIAPHOCTH JIBYX 30.01.2026
nocKocTeit e https://m.edsoo.ru/c7c777ed
Pewenne 3amau. IIpusHak
26.01.2026-
38 NEePIEHIUKYIISIPHOCTH ABYX 30,01 2026 bubnuorexa [IOK

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3




02.02.2026-

bu6mmoreka [JOK
39 TpsiMoyronbHbIi napannenenumes 06.02.2026  yps.//m.edsoo.ru/ed9e2ase
Pemenue 3anau. [IpsMoyronbHbIii 02.02.2026- Bu6muorexa LIOK
40 HapaICaeIIuIe 06.02.2026 https://m.edsoo.ru/ba75dc57
Pewenne 3anau. [IpssmoyrosibHbIN 09.02.2026- Bu6miorexa [[OK
41 HapaJUICJICTINIIC 13.02.2026 https://m.edsoo.ru/e4972¢cdc
KonTposbnas paGora Ne 3
42 «[lepneHIHKYJISAPHOCTH MPSMBIX H 019'022'220226_ bubnuorexa TIOK
LI0CKOCT iy 3.02.2026 https://m.edsoo.ru/52188a7d
16.02.2026- bubmuoreka [JOK
43 TIOHATHE MHOTOrpaHHHKa 20.02.2026  pyyyps://m edsoo.ru/9f246736
M 16.02.2026- bubmuoreka [JOK
Mpusma. 20022026 pps://m edsoo.ru/5b971ef3
Pemenue 3a1a4u Ha BEIYKUCIICHHUE 23.02.2026- Bu6miorexa IOK
43 TUTOMIA/IN TIOBEPXHOCTH HPU3MBI 27.02.2026  yyp.//m.edsoo.ru/2d24e873
Pemienne 3a1a4 Ha BEIYUCIICHUE 23.02.2026- Bu6muorexa LIOK
46 TTOTHA/N HOBEPXHOCTH MPH3MBI 27.02.2026 1. //m.edsoo.ru/bdad63ad
p 02.03.2026- | g 6 motexa LIOK
ITnpamnna 06.03.2026 https://m.edsoo.ru/8a7be683
48 02.03.2026- bubarorexa [JOK
IpaBuibHast mupamua 06.03.2026 https://m.edsoo.ru/fblcd0a5
49 Pemenue 3amau. [IpaBuinbHast 09.03.2026-  bub6amoreka [IOK




nupamuaa 13.03.2026 https://m.edsoo.ru/074c8865
09.03.2026- bubmuoreka [JOK
50 VceueHHas nupamua 13.03.2026  },in6.//m.edsoo.ru/a0fddSbf
16.03.2026- bubarorexka [JOK
51 Pemmenue 3anau . [lupamnna 20.03.2026  pp//m.edsoo.ru/b9e777d9
Cummerpus B ipoctpaHcTse. [lonsaTue 16.03.2026- Bubmorexa [IOK
52 IPaBUJIbHOI0 MHOTOI'PAaHHHKA. 20.03.2026 https://m.edsoo.ru/6¢cdbecef
CumMeTpHs paBUIIbHBIX 30.03.2026- bu6mmoreka [JOK
53 MHOTOIPaHHHKOB 03.04.2026 © 1yins-//m.edsoo.ru/37d84157
Kourpoabnas padora Ne 4 30.03.2026- Bbubmunorexa LIOK
54 «MHOTOrpAHHUKH» 03.04.2026 ' pips://m.edsoo.ru/5603¢30b
[TonsiTue BekTopa. PaBeHCTBO 06.04.2026- Bubmorexa [TOK
55 BEKTOPOB. 10.04.2026 1 os://m.edsoo.ru/a95£5c04
CroxeHue u BEIUYUTAHUE BEKTOPOB. 06.04.2026- Bu6morexa [TOK
56 CyMMa HECKOJIBKUX BEKTOPOB. 10.04.2026 https://m.edsoo.ru/7ad0020b
13.04.2026- bubmuorexa [JOK
57 VMHOXEHHE BEKTOPA Ha THCIIO 17.04.2026  1ins-//m.edsoo.ru/235171b3
Kommnnanapusie Bektopsl. [IpaBuio 13.04.2026- BuGnnorexa [IOK
58 napanjiejaenuieaa. 17.04.2026 https://m.edsoo.ru/f47dfefd
Paznoxenne BekTopa 1o Tpem 20.04.2026- Bu6morexa [TOK
59 HEKOMILUIAHAPHBIM BEKTOPaM 24.04.2026

https://m.edsoo.ru/79¢10312




KonTpoasnasi padora Ne 5

20.04.2026-

bu6mmoreka [JOK

60 «BeKTOpHI B IPOCTPAHCTBE 1 24.04.2026 https://m.edsoo.ru/2faadc3f
27.04.2026- bubmuoreka [JOK
61 AKCHOMBI CTCPEOMETPHH ! 01.05.2026 1 1s.//m.edsoo.ru/79853608
[TapannenabHOCTh NPSIMBIX B 27.04.2026- Bu6uorexa [IOK
62 HpOCTPaHCTBE 1 01.05.2026 https://m.edsoo.ru/1e053890
[TapamienpHOCTB MJIOCKOCTEN B 04.05.2026- BuGuorexa [IOK
63 POCTPaHCTBC 1 08.05.2026 https://m.edsoo.ru/482d3f51
[leprieH IUKYISAPHOCTD MPSMBIX U 04.05.2026- Bu6miorexa [OK
64 IUIOCKOCTEH B IIPOCTPAHCTBE 1 08.05.2026 https://m.edsoo.ru/28a6573c¢
o | 11.05.2026- bubmuoreka [JOK
MHororpasHuku 15.05.2026 https://m.edsoo.ru/098bedad
Kontpoabsnas padora Ne 6 no 11.05.2026- Bu6nnoreka [IOK
66 reomerpun «MToropas» 1 15.05.2026 https://m.edsoo.ru/f7792ba9
Pemenue 3amau mo Bcemy Kypey 18.05.2026- Bu6morexa [TOK
67 «I'eomerpusy» - 10 1 22.05.2026 https://m.edsoo.ru/b9146bcO
Pemienue 3agau o BceMy Kypcy 18.05.2026- Bu6miorexa [OK
68 «eometpusi» - 10 1 22.05.2026  yp.//m.edsoo.ru/56765¢8b
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAsL, IJIOCKOCTh
- [IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPHU PEIICHUU
' reOMEeTPUUYECKUX 3a7au
73 OHepI/IpOBaTB MOHATHUAMUA: MTaAPAJUICIBbHOCTE W MNCPHCHAUKYIIAPHOCTD
' MPSIMBIX | IJIOCKOCTEH
74 KnaccudunupoBars B3auMHOE PacMONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYIPAHHBIN Yrojl, TPpaHH JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yriia, JMHEHHBIA Yros IBYTPaHHOTO yIiia, rpalyCcHast
Mepa JBYTPaHHOIO yria
76 OnepupoBarb NOHATUSMU: MHOTOTPAHHUK, BBINYKIJIBIA U HEBBITYKJIBIN
. MHOTI'OIrpaHHUK, 3JIECMCHTBI MHOTOI'paHHHKa, HpaBHHBHBIfI MHOTI'OI'paHHUK
77 Pacrio3naBaTte OCHOBHEIC BUJIbI MHOTI'OI'paHHUKOB (nnpaMI/ma, npusma,
' NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
- Kiaccupukauud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOIPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpsSAMbIE U HAKJIOHHBIE MPU3MBI,
TapajuIeTICTUTIC B )
79 OnepupoBarb MOHATUAMU: cexylas IUIOCKOCTH, ceyeHune
' MHOTOTPaHHUKOB
710 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHUH  MHOTOTPAHHUKOB,

HCIIOJIB3YA MCTO CJICIOB

7.11

CTpOI/ITL CCUCHUA MHOTOTpaHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY IBYMSI TOYKAMH, OT TOYKHU 10 NPSAMOK, OT TOYKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXXIACHUC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
PEIICHUU CTAaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYMCIICHUE YIJIOB
MCXKAY CKPCIIHUBAIOIMIMMUCA IIPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

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

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (UTYPHI

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

[Ipumensats reomerpuueckue (akThbl JUIsI PEUICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIAroB pEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTellne MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a/1av

7.19

7.20

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

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

[TpuMeHATH MONTyYeHHbIE 3HAaHHUS HAa IPAKTUKE: aHATM3UPOBAThH PeabHbIe
CUTyallud M TPHUMEHATb HU3YyYEHHbIE MOHATHS B IIpOLECcCe IOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U
TeopeM, armapara ajiredpsl, pemarb NpakTUYeCKUe 3a/lauu, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TIOHATHUSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

B3aumHoe  pacrnosokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajulefibHble U CKpelmBarommecs mnpsimeie. [lapamiensHOCTh MPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulesibHbIE TPsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSAMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIYy NpPSIMBIMH B TIPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapajuieNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
mockocteit. [Ipocrteiimme mpocTpaHCcTBeHHBIE (UTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpOCHUE Ce4YeHUI

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPHEHANKYIIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NMEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT IpPSMOM [0
IUIOCKOCTH, MPOEKIUS (PUIYphl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHIUKYIAPHOCTH  JIByX  IUlockocteil.  Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yroibHas
npu3Ma, TpaH M OCHOBAHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapaienenumen, mpsAMOYroJIbHBIN I1apauIeICIIUIIE ]
U ero cBoicTsa. [Iupamuaa: n-yroiapHas nupamuaa, TpaHd U OCHOBAHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh NMUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUAA.

DIeMEHTHI IIpu3Mbl W IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHAS TPEYTOJIbHAS MUPAaMUAA U MPAaBUIBHBINA TeTpasap, Ky0. [IpencraBnenue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

CummMeTpuss B TNPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, NTApAUICICIUIIEaX, TPABUIBHBIX

MHOI'OrpaHHHUKax

Boruncnenue 31eMEHTOB MHOTOTPAaHHHUKOB: p&Opa, amaronanu, yriael Ilmomans
OOKOBOM TMOBEPXHOCTH U TOJHON MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Mbl. [lnomans 60koBoi
MOBEPXHOCTH W TOBEPXHOCTU NPaBUIBHOM MNHpPaMUJIbl, TeOpeMa O IUIOIIAaH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXTy TUIOMIASIMH TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IHPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMble Tpeﬁona}mﬂ K NPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CPeHEro 0011ero
TpeOoBaHus o0pa3oBaHus

Biagenue meronaMu J10Ka3aTenbCTB, AJITOPUTMAMM PELICHUS 3a7ady;
yMeHue (OpMyIHpOBaTh M ONEPUPOBATH MOHATUSMU: OIpEAEICHUE,
aKCHOMa, TeOopeMa, CIEACTBUE, CBOWCTBO, IMPU3HAK, I0KA3aTEJIbCTBO,
pPaBHOCUJIbHBIE (DOPMYIHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEp)KJIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJI MAaTE€MaTUYeCKOM WHIYKLUU;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYXKICHUS [PU PpELICHUH 3a1ady,
OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIIEpPUPOBATH IOHATUSAMU: MHOXECTBO, ITOJAMHOXKECTBO, OIEpaluu Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

afrmapar JJis1 OnMcCaHus pCaJIbHBIX MMPOLICCCOB U SIBIICHUH U IIpu pCIICHUU

3aJa4, B TOM UHWCIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE




OTIEpUPOBATh MOHATUSIMH: Tpad, CBA3HBINA rpad, AepeBo, NUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBAaTh rpadbl Pa3IUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BaTb Fpa(bBI IIpU pCUHICHUH 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATYpajIbHOE YUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM [10Ka3aTEIEM, KOPEHb HAaTypaJIbHON CTEIEHHU, CTEIIEHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareneM, JorapudMm UHCIa, CHUHYC, KOCHHYC ¥  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTAaTOK IO MOJYNIO, PAalOHAJIBHOE YHCIIO,
UPpPALlMOHATIBHOE  YWCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJIBIX,
pallMOHANIBHBIX, JCHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
IPU3HAKN JI€JIMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNb U HauMEHbIIee
o01iee kpaTHOe, alnropuT™ EBKiIMIa pu pelleHny 3a/1a4; 3HaKOMCTBO €
pPa3NUYHBIMH ~ TIO3WIMOHHBIMH ~ CHCTEMaMH  CUHUCICHHS, yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENeHsIMU M JiorapudmMamu, Mpeodpa3zoBaHus IPOOHO-pAIIMOHATIBEHBIX
BBIPQ)KEHUI; yMEHHE OINEpUpOBATH IMOHATUAMHU: IOCIEI0BATEIbHOCTb,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yObIBaloIlas TIeOMeTpHuYecKass Mporpeccusi; yMeHue
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
dbopMyn; yMeHHE ONepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPsKEHHBIE KOMIUIEKCHBIE YKCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX ducell  (reoMeTpuyeckas,
TPUTOHOMETpHUYECKass W  anreOpavueckas); yMeTb  IPOU3BOIUTH
apudMeTHUecKue JeMCTBUS C KOMIUIEKCHBIMH YHCIIaMH; IMPUBOJIUTH
IpUMEphl  HCIOJIb30BAHHSA  KOMIUIEKCHBIX  YHCEN;  OIepUpoBaTh
NOHATHAMM: Marpuma 2xX2 u  3x3, onpenenurenb  MaTpULBL,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJT OITPCACIINTEIIA

YMmenune OIICPHUPOBATE IMMOHATHUAMU. paAllMOHAIBHBIC, HPPAHOHAJIBHEIC,
IIOKa3aTCIBbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCETPHUICCKUC
YpaBHCHHUA W HEPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HOHATHUAMU: TOXIACCTBO, TOXKICCTBCHHOC npeo6pa3OBaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHfI, HCPAaBCHCTB MW CUCTEM; YMCHHUC pPCIIAaThb YpPAaBHCHUI,
HCPaBCHCTBA W CHUCTEMBI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU:, HCPABCHCTBA MW CHUCTCMbI C TIIapaMETpOM; IMPUMCHATH

YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCHICHUSA MAaTEMaTHYCCKUX




3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMU: (GYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOIMYHOCTD (DYHKIIMHM, OrPAaHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTBH
byHKIMH, SKCTpeMyM (YHKIHH, HaUOOJIblIee U HAUMEHbIIee 3HAYCHUS
(GYyHKIMU HA TPOMEXYTKE, HepepbIBHAs (DYHKINSA, aCUMIITOTHI Ipaduka
byHKIMY, epBasi U BTOpas MPOU3BOAHAS (PYHKIIMH, FEOMETPUUECKUN U
¢u3nueckuii CMBICT TPOU3BOJHOM, NEpBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUUCIIATh  TPOM3BOJHBIE CYMMBI, IPOM3BENEHHS, YacTHOTO U
KOMIO3UIMHN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; yMEHUE HAXOJUTh INPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIOJIb30BaTh MPOU3ZBOJHYIO MJI HCCIEAOBAaHUA (YHKIIHH,
HaXOJUTh HAWOOJBIIME W HAUMEHBIINE 3HAUYEHUS (YHKUWH; CTPOUTH
rpadvKy MHOTOYJICHOB C HCIIOJIb30BAHHMEM arrmapaTa MaTeMaTH4eCKOro
aHamu3a; TPUMEHATH TPOM3BOJHYIO JJISi HAXOXKICHHS HAWIY4IIero
pellieHrsT B MPUKIATHBIX, B TOM YHUCIE COIMAIbHO-9KOHOMHYECKUX H
($u3MYeCcKuX 3a7a4ax; HAXOAUTh IUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPhl MATEMaTUYECKOTO MOJEIHPOBAHUS C

OMOUIbIO AU PepeHInaNbHbIX YPaBHEHUN

YMenue onepupoBaTb NOHATUAMM: Tpaduk GyHKIUM, oOpaTHas
GbyHKLIMSA, KOMIO3UIUSA (YHKUUH, JTUHEWHas (yHKUIMSA, KBaJpaTHYHAS
byHKIMS, panmoHanbHas byHKIMS, CTEIECHHAas ¢byHKIHS,
TPUTOHOMETpUUYECKHEe  (DYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3zaTenbHas U Jiorapupmuyeckas (QyHKUMU; yMEHUe
CTpOUTh TpadUKU H3yYEHHBIX (YHKLUN, BBIIOJIHATH IMpeoOpa3oBaHUs
rpadukoB (GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YYEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ay U3 APYruxX y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpakaTh (JOpPMYyJIaMH 3aBUCUMOCTH MEXITY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA U1
pellleHns] ypaBHEHUHM, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAWHATHOM IIOCKOCTM MHOJKECTBA PEIICHUN YpaBHEHUH,

HCPABCHCTB U NX CUCTEM

YMeHue peuiaTh TCEKCTOBBIC 3aJa4d PA3HLIX THUIIOB (B TOM 4YHCJIC Ha
IMPONLCHTHI, AO0JIWU U 4YaCTH, HAa IBUXCHHUC, pa60Ty, CTOUMOCTBH TOBApOB U
yCiyr, HaJloru, 3ala4i 13 obiactu YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU

¢buHaHCaMM); COCTABIIATH BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA M HX




CUCTEMBI II0 YCJIIOBHIO 3aaaydM, HMCCICAOBATH IIOJIYUYCHHOC PCHICHUC U
OLCHUBATh HpaBHOHOHO6HOCTB pE3yabTaTOB; YMCHHUC MOICIUPOBATH
p€aIbHBIC CUTyalMH Ha SA3BIKE MATCMATHUKH, COCTABJIATH BBIPAXKCHMA,
YpaBHCHH:A, HCPABCHCTBA W HUX CHUCTECMbBI IO YCIOBHIO 3aJadvu,
HCCIICA0BATh IIOCTPOCHHBIC MOJCIN C HCIIOJIB30BAHHUEM aIllapara

anreOpbl, UHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpEAHEE apuPMETHUECKOE, MEIaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHWs, pa3Max, JUCHepCus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HAOOpa; YMEHHME U3BIIEKATb,
MHTEPIPETUPOBATh MHGOpPMAIMIO, MPEICTABICHHYIO B TalOnuIax, Ha
JUarpammax, rpaukax, OTpakarolyr0 CBOWCTBA PealbHBIX MTPOIIECCOB
SBIICHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIBbIO TAOJUIl U TUATPaAMM;
UCCJIEI0OBATh CTAaTHUCTHUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKuX METOJIOB U  DIEKTPOHHBIX CPEACTB; TrpauuecKu
UCCJIEI0BaTh COBMECTHbIE HAONIOACHMUS C IOMOILBIO JAUarpaMm

paccerBaHMsI U JMHEHHOMN perpeccuu

YMeHue onepupoBaTh MNOHATUSAMU: CIYYalHBIA ONBIT M CIy4aiiHOe
CcOOBITHE, BEPOATHOCTb CIYyYaWHOTO COOBITHS; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C MCIIOJIBb30BaHUEM TIpaUuecKUX METO/A0B; MPUMEHSThH
(GOopMyJibl CIIOKEHHUS M YMHOXKEHHUS BEpOSTHOCTEM, (QOopMyiy IOJHON
BEPOSATHOCTH, (popmyny bepHysuin, komOuHaTOpHBIE (akThl U HOPMYIIBL;
OLICHUBAaTh BEPOSITHOCTH pealbHBIX COOBITUH; yMEHHE OIEepupOBaTh
NOHATHSAMM: CIydaiiHass BEIWYMHA, PpaCHpelelIeHUEe BEpPOATHOCTEH,
MaTeMaTUYeCKOoe OKUIaHHWe, IUCIEepCHs MU CTaHJApTHOE OTKIOHEHHE
cllyyaliHOM  BeIMYUHBI, (QYHKLIMU paclpelesieHuss U IUIOTHOCTH
PAaBHOMEPHOIrO, MOKa3aTeIbHOIO U HOPMAIBHOIO PACHpPENCIICHHIH;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeie/ieHud JUIs
peuiCHud 3aJad; 3HAKOMCTBO C IIOHATHUAMH: 3aKOH 0O0JIBIINX YHUCCII,
METO/bl BBHIOOPOUYHBIX HCCIIEIOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI
IMMPOSABJICHUA 3aKOHAa OOJBIINX YHCET B MNPpUPOAHBIX H O6III€CTBGHHBIX
ABJICHUSX; YMEHHME OIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIIO COYETAaHUHM, YHCIO NepecTaHOBOK; OuHOM HploTOHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKACHHS I PeLLICHUs 3a/1a4;
OLICHUBATH BCPOATHOCTHU PEAIBHBIX CO6BITHﬁ; COCTaBJIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJIy‘-ICHHLIﬁ pe3yibTar

VYmenue OIICpHUPOBATH IMOHATHAMHK: TOYKa, IIpsaMasd, IIJIOCKOCTb,
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IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYHMHA YyIJWA, IUIOCKAHA  yroll,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IIPSMBIE,
[apaJUIEIbHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX U IUIOCKOCTEH, yroil
MEXIY INPSMBIMU, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU 1O INIOCKOCTH, PACCTOSHUE MEXKAY
IPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTHI MU TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpA; CTPOHTH
MaTEMaTUYECKUE MOJENHM C IOMOIUBIO TI'€OMETPUYECKUX IIOHATUH MU

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

YMeHue onepupoBaTh MOHATHUSAMHE: IUIOMIAAs (UTyphl, 00BEM (UTYDHI,
MHOTOTPaHHHK, NPaBWJIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NUpamuaa, (Gurypa u MOBEPXHOCTD
BpallleH!s], LWIMHAP, KOHYC, IIap, cdepa, miomanas cdepsl, IIOmab
MOBEPXHOCTH THPAMH[BI, TPU3MBIL, KOHYyCa, IMIMHApa, 00BEM KyoOa,
IPSMOYTOJIBHOTO Mapaljieenunena, MUPaMHIbl, MPH3MBI, MIHHIPA,
KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS] KOHYCa W IMIHHIPA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromascs chepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHUE
MHOT'OI'paHHMKA, U300pakaTh MHOTOI'PAaHHHUKH, (PUTYpBl U MOBEPXHOCTU
BPAIICHHS, UX CEUYCHUS, B TOM YHCIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHUE MPUMEHSTh CBOMCTBAa F€OMETPUUECKUX (DUTYpP, CAMOCTOSATEIBHO
(bopMyIHpOBaThH OMpEeNIeHUs] U3y9aeMbIX (PUTYp, BBIIBUTATH THITOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATH WU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuio ¢uryp mo
pasIMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

MTOCTPOCHUS

YMeHue omepupoBaTh IMOHATHSAMH: JIBIDKGHHE B  IPOCTPAHCTBE,
napajuIeNbHBI MEPEHOC, CHMMETPUSI Ha TUIOCKOCTA U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOM00WS, TOMO00HBIE (UTYPHI;, YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYpPHI, B TOM 4YHCIE B MPUPOJIE,
HUCKYCCTBE, apXHTEKType; HCIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHHUS
IpH pElIeHWH 3a7ad; HAXOJUTh T€OMETPUYECKHE BETUYMHBI (IMHA,
yroj, IJIomanas, 00BhEM) TIPU peIIeHUW 3a7ad W3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEATbHOMN JKU3HHU; YMEHUE BBIYUCIATH T€OMETPUIECKHE

BEITMYUHBI (JUITMHA, YTOJ, IUIONIab, OOBEM, IUIOMIAAL TOBEPXHOCTH),




UCIOJNIBb3YSl M3Y4YeHHbIE (DOPMYNIBI U METONbl, B TOM YHCJE: IUIOIIAAb
MOBEPXHOCTU MHUPAMUIBI, TIPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb CheEpBI;
00BbEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenurea, MUPaMUIbl, TPU3MBI,
ITMHIPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0bEMOB

MoTI00HBIX (puUryp

12

VYmMmenue OIICpHUPOBATH IIOHATUAMU: IIPAMOYI'OJIBHAA CUCTEMAa KOOPJAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHHUE BCKTOpa IIO 6a3I/ICY,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BGKTOpHBIﬁ n KOOp,I[I/IHaTHHﬁ MCTO
A1 pCHICHUA TCOMCTPUYCCKHUX 3adad MW 3ada4 JPpYIrux y‘IGGHI)IX

npeaMETOB

13

YMmenue BbIOMpaTh NOIXOMANIMA METOH JJis pelIeHHus 3a]auu;
MOHUMAHHWE 3HAYMMOCTH MaTEeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUW; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOAMTH
NpUMEpPbl MAaTEeMaTHYECKUX OTKPBITUH POCCHUHUCKOM UM  MHUPOBOH

MaTE€MaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
- Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTEIIEHH
14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuuynble U HaTypaJlbHbIE JOrapHUPpMbI
JeiictBuTenpHble uyncina. ApupMeTHYecKHe Omepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yncnamu. [IpubnnxEnHble BBIYUCIEHNUS, paBUila OKPYIJIEHUs, IPUKKUIKA U OLIEHKa
pe3yJsibTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuroHomerpruueckue ypaBHEHUs
24 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHUS
2.5 Lenble n 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMHu
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
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeJabIM MokazaTteneMm. EE 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 paspbiBa. AcumntoTsl rpadukoB ¢yHknuii. CoiicTBa  (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonHas Gynkiuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIMH
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro0 3HaYeHUs] (PYHKIMM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu Haji MHOKecTBaMU. J[narpaMMel Jiinepa — 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 IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpALLEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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