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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 0Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METAIlPEIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
IIPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOECIEeYMBAET BO3MOXHOCTb H3YyYEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYarOIIMMHUCS
NOHATUHUHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHSA, (dopMa
OTPaXEHUSI OKPYXKAlOIIEro MHpA, YCIOBHUE YCIEIIHOIO IMO3HAHUS U AKTUBHOI'O
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpPHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTUYECKHUE YMEHHS, CBSI3aHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON JEATETbHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS paclo3HaBaThb Ha YepTek,ax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcsi, MO3HABAaTEIbHOW  AKTUBHOCTH, HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpOBaHME O0Opa3oM — B YCIOBHUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMsSI paboyell mporpamMmbl, pacnpelelaEHHbIM MO0 TojaM OoOy4deHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEICTaBICHUNA OOydYaroIIMXCs, paciiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnue reometpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonokeHue MNpsIMBIX B NPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHaUKyISIPHOCTD MPSIMOX U TUIOCKOCTU: MEPNECHANKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIa.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa o TpEX MepHeHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajyiefienune]; 1 ero cBoicTBa. [lupammpa: n-yronpHasi nupamuja, rpaHd U
OCHOBaHHE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI; PABUIbLHAS U
yCceu€HHasd mnupaMuaa. OJEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MUPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHMKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTpaHcTBEe. COOTHOMIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUYECKOU
NOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasylolias M OCh; IUIOMIAJb OOKOBOM U TOJHON
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I011aab Chephl.

N3006paxeHue Tea BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMOuHanuu Tenm BpalieHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00béEME
OpSIMOYTOJIBHOTO TMapajiesienuneaa U cienctsus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapajyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M MPOXOJAIIEE YEpe3 BEPIIMHY), CEUEHUS
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCIO. PaznokeHre BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. PemeHwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxaaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU TMP.), YMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMSI, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acClieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMaTHYeCKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOUS; UHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccur W Ppeannu3oBbHIBATH COOCTBEHHBIC >KH3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOIHON M COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYSCKUX 3HAHWH IS pPElICHUs 3aj1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHONH TMPAKTUKHA, [OHUMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh HPOCKTHYIO M HCCIICIOBATCIIbCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJcalowe2o  mMupd,  NpuMeHeHue  102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBble ornueckue aAecTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpeCCHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
00BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII IHpolecca H
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMAs, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPAaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIBINI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUS IS
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKW; MPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CI€AOB, BBIIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIropuT™MaM, TMPUMEHSISI W3BECTHbIE AHAIMTUYECKUE METOJbl MpPU PELICHUHU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKHE METOJAbl NPH PELICHUHU
CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIUHCIATH COOTHOLIEHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeEHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI OJTYUYEHUS TEJl BpallleHusI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BIHCAHHBIM B cdepy W
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLICHUS] MEXIY IJIOIAIASIMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaIaI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTediMe OpPOTpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
bubnunoreka LIOK
! Brezettiie B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
) [IpsiMBI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [IOK
[TapannenbHOCTH NPSIMBIX U IIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 bubnmnoreka HOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
1
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSAMH 10 hitps://m.cdsoo.ru/1c209¢37
bubmnoreka IIOK
> Mrororpartitici 1 ! https://m.edsoo.ru/1¢209e37
N bubmorexa [IOK
6 OGHEMBI MHOTOTPaHHHKOB 9 ! https://m.edsoo.ru/1¢c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI 4 1 bubmorexa [TOK
P ' P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuoreka [JOK
! Tena ppatenus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 0 5 1
O6bEMEI TE https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPIUHATHI B IPOCTPAHCTBE hitps:/m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoTshI padoThbI
pecypcsl
OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npoctpanctso. [IpaBuna
bubmnoreka IIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: nepecekaronuecs
bubmuorexa [JOK
IJIOCKOCTH, TepeceKarorecs npsmas 1
https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, TIEPECEKAOLINECS MTPsIMast 1 Bubnmorexa [IOK
> 1P P https://m.edsoo.ru/db685¢73
U TJIOCKOCTh
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [JOK
pHUCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HauanpHabie cBenenus o kyoe u
nupaMuje, X pa3BEPTKU U MOJEITH 1 Bubmmorexa [IOK
PamIe, mx passep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HavanbsHbie cBeneHus o kyoe u 1 bu6muoreka [JOK



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

NApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnnst MHOTOIpaHHUKOB

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

TToustue 00 akCHOMATHYECKOM

7 IIOCTPOEHUH CTEPSOMETPHH: aKCHOMBI bubmorexa LIOK
p p pHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITonsiTe 06 aKCMOMaTUYECKOM
8 IIOCTPOEHUH CTEPESOMETPHUH: aKCHOMBI bubmmorexa HOK
p p pH: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTre 00 aKCHOMATUYECKOM
9 IIOCTPOEHUH CTEPESOMETPHUH: aKCHOMBI bubmmorexa LOK
p P PHH: https://m.eds00.ru/65¢6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousiTre 00 aKCHOMATUYECKOM
bubmuorexa [IOK
10 MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI
https://m.edsoo.ru/258{c245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anmHoe pacnosioskeHue npsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bu6nunorexa [IOK
napajjIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpSIMbIE
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuiejIbHbIE IPSIMBIC B bubnnorexa LIOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaUICIIbHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IJIOCKOCTEHN B MPOCTPAHCTBE: bubmuoreka [IOK
[TapaienbHOCTB IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIIIBI ¢ COHAINPABIEHHBIMU bubmuoteka [IOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubnmoreka [JOK
napajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajiebHbIX INIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHBIE
19 (buUryphl Ha TIOCKOCTH: TETpad bubmorexa [IOK
P - TeTpasap, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumne/
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHHH https://m.edsoo.ru/1d434d0f
bubnuoreka [{OK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
) "[IpsiMbl€ U TUIOCKOCTH B bubmuoreka [IOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJIOCKOCTEN"
[IeprieHAMKYAAPHOCTD NIPSAMOU U
23 HHECKO(;Z”[FH'}II'IC l:)neH UK IJDM HbIE bubmmorexa [IOK
- MEPTCHAMKY AP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsiMble napainienbHble U bubmmnoreka HOK
MEPIEHIUKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/0acl1c95
)5 [IpsimMble mapaenbHble U bu6muoreka [JOK
MEPIEHAUKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHIMKyIIpHOCTH bubnuotexa [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHauKyJIApHOCTH

but6mmoreka [IOK

27
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsimoit bu6muoreka [IOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsmoi bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 anCTOﬂHI/IeyOT IT)OLIKI/I 0 TJIOCKOCTH bubmmorexa [IOK
P iI ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOM JI0 IIIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
32 anCTOﬂHI/IeyOT 1;0111(1/1 0 TJIOCKOCTH bubmmorexa [IOK
P 9 : https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOM JI0 IMIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(i)TOHHI/IGYOT l;quH 0 IUIOCKOCTH bubmmorexa [IOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOU JI0 TIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(i)TOHHI/IGYOT l;quH 0 IUIOCKOCTH Bubnworexa [IOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TUHEMHBIN yroi bubmuoteka [IOK

JBYTPaHHOTO yIiia

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

[lepneHUKyISIPHOCTD MIJIOCKOCTEM:

bubnunorexa LIOK

38 OpU3HAK NEPIEHANKYIIPHOCTH B
P up AP ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEH
IlepneHIUKYISIPHOCTD MIJIOCKOCTEN:
39 II ESHaK neyneg HKYISIPHOCTH JIB bubmorexa [IOK
P up FIYIED ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
IlepneHIUKYISIPHOCTD MJIOCKOCTEN:
40 I ESHaK neyneg HKYJISIPHOCTH JIB bubmorexa [IOK
P Vp FIYIED ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpPEX NEPHEHIUKYIISIPAX bubmorexa HOK
p p p AMKYIEAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NMEPHEHIUKYIIIPAX bubmorexa HOK
p p p AHIYTAD https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NEPHEHIUKYIIIPAX Bubmorexa ITOK
p p p JHKYIAD https://m.edso00.ru/91246736
KontposbHas paboTa mo temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bu6muoreka [JOK
wiockocteil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSMH"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
45 BBIITYKJIBIE ¥ HEBBIIYKJIIBIE bubnmorexa LIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronbHasi npu3Ma; rpaHu U
46 OCHOBaHMS IPU3MBI; IIpsiMasi 1 bubmmoreka [JOK

HaKJIOHHAs MTPU3MBIL;, OOKOBast U
ITOJTHAs! TIOBEPXHOCTh IIPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

[Tapamtenenunen, NpsAMOYTOJIbHBII

bubnunoreka LIOK

47 napasuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupaMmusa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;
48 O0KOBast ¥ OJTHAs TOBEPXHOCTH bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0as
MApPaMU/Ibl; IPABWIbHAS U yCEUEHHAsS
nvpamuaa
[IpaBusbHBIE MHOTOTPAaHHUKHU:
MOHSATHE TTPABUIILHOTO

49 MHOTI'OI'paHHUKA; IIPaBUJIbHAS [IPU3Ma bubmuoreka [IOK
W OpaBWIbHAS TUPAMU/IA; TPABUIIbHAS https://m.edso00.ru/074c8865
TpeyroyibHas nupamuaa u
MIPaBWIIbHBIN TeTpadip; KyO
[IpeacraBnenue o mpaBUIbHBIX

50 MHOT'OTPaHHUKAX: OKTa’3p, brbmmorexa LIOK

https://m.edsoo.ru/a0fddSbf
JOJIEKa’dIp U UKOCA3P.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIHO TOUYKH,

51 MPSIMOM, TNIOCKOCTU. DJIEMEHTHI bu6anoreka LIOK
CHUMMETPHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajiejenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruucnenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa, AMaroHanu, Bubnmorexa [IOK

https://m.edsoo.ru/6cdbecef
YTJIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
53 IIOJIHOY ITOBEPXHOCTHU IIPSAMOM bu6muoreka [IOK

MPU3MBI, IDIOINA/Ib OCHOBAHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIPSIMOM IIPU3MBI

[Tnouianp 60KOBOM OBEPXHOCTH U

IIOBEPXHOCTHU ITPABUIILHOMN

bu6nunorexa LIOK

4
> HHpaMHf[H’ feopema o HHOLLEaHH . https://m.edso0.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOM
MTAPaAMUTBI
55 KonrponsHas pabora o Teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95£f5c04
bubnuoreka [{OK
H N
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
. bubnnorexa [JOK
37 OOném mapamu et https://m.eds00.ru/235171b3
N bubnuorexa [JOK
38 OGLEM nipasitb https://m.edsoo.ru/f47dfefd
. bubmuoreka [IOK
>9 ObbEM mipami eI https://m.edso00.ru/79¢10312
N bubnuoreka [{OK
60 OObEM mapaMu ! https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 06
DEM TIPUSMBL https://m.edsoo.ru/79853608
. but6mmoreka [IOK
62 ¢
OObEM mpH3MEI https://m.edsoo.ru/1€053890
N bubnuoreka [{OK
63
OObEM mpH3MEI https://m.edsoo.ru/482d3f51
64 Konrtponsnas pabora o teme bubnuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHmEe, 06001IeHNE bu6moreka [JOK

CHCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IICHNE
cucTeMaTH3alus 3HaHuH.

66 Boruncnenue pacCTOSHUN: MEXIY | Bu6muotexa [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMBIMU
bubmnoreka IIOK
67 Hroroas koHTpoIbHAs paboTa 1 hitps-//m.cdsoo.rw/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: M
68 CermHBanm}I:IFMHcs{ HpﬂMIiMI/I, 1 Bubmorexa ITOK
. https://m.edso00.ru/56765e¢8b
MEXy NMPSMOU U TIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; IIOIA b HOBEPXHOCTHU 1 buGnuorexa [IOK
P> P https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacrnionoxenue chepsl U
bubmuorexa [IOK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnmnoreka [HOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas TOBEPXHOCTb,

4 o0pa3yolne UIMHIPHIECKOI 1 bubmuorexa [IOK
MIOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 oCb; 1 bu6muoreka [JOK
IUIOIAh OOKOBOU M MOJHOMN https://m.edsoo.ru/1886216
MMOBEPXHOCTH
N3o06pakenne nunuHApa Ha
IUIOCKOCTH. Pa3BEpTka unuHapa.

6 CeyeHHUs HMUIAH] pa (HJIOCKOCTII:)IO 1 buGnnorexa [IOK

. p ’ https://m.edsoo.ru/016e25eb
napajuienbHON UITN
MEePIEHIUKYIISIPHON OCH IHJIMH]IPA)
7 Konnueckas noBepXHOCTb, 1 bubnmnorexa [JOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM OBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast ¥ OCh; TUIOMIA]Th bubmmorexa LIOK
p yI?Hl L Ha https://m.edso0o.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBa}i/I/ISI u goxzfaﬁ bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubmuorexa [IOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/0Obde1be8
IJIOCKOCTBIO, TIPOXOASIIEH uepe3
BEPILUHY)

1 KoMOuHamnwst Ten BpalieHus u bubmuoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BnUCaHHAs B bubnmnoreka [JOK
MHOT'OTPaHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpAaIICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBA 0OBEMOB TEI https://m.eds00.ru/26a03fb7

bu6nuorexa [IOK

14 O061é

BEM [HIMHIPA, KOHYCa https://m.edsoo.ru/5513d87b
bubnunorexa LIOK

15 O6béM mrapa omans che

BEM 1apa H ILIOMIALH ChepHI https://m.edsoo.ru/d189bde2

16 [Tono6HbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

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

17 KonrponsHas pabora mo remam Bu6muotexa [JOK
"Tena Bpamenus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha II0CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CnokxeHue ¥ BBIUUTAHUE BEKTOPOB Bubmmorexa [IOK
P https://m.edsoo.ru/23{4{089
bubnunoreka LIOK
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0
MHOYCHHE BEKTOPa Ha AHC https://m.edsoo.ru/dee379¢b
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOpPaM bubmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM IPaBUJI JEUCTBUH C bubmmorexa [OK
P P A https://m.edso00.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 I I/Ip CHICHUN reOMef WYECKUX bubmmorexa [IOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cucteMa
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunatsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4v B KOOpJAMHATaX
)5 VYroa Mexay BeKTOpaMH. bubmmoreka [JOK
CkansipHO€ MpOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8etbe78e



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

KonrponsHas pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmmorexa [IOK
. https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
)3 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
29 cuctemMaTusanus 3HaHui. OCHOBHBIS 1 bubnnorexa [IOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 00600IICHNE 1
30 cHUCTeMaTHu3aIvs 3HaHUK. 3a1aun 1 bubnnorexa [JOK
IUIAHUMETPUU B METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHUE, 0600IICHNE 1
31 cHUCTeMaTH3alvs 3HaHWK. 3a1aun | but6mmoreka [IOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEeHNE U
10 cuctemaTusanus 3HaHui. OCHOBHBIS | but6mmoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
bu6anoreka LIOK
33 HToroBast KOHTpOJIbHAsA paboTa 1 hitps://m.edsoo.rw/ec24dfe?
34 [ToBTOpenue, 0600mEeHNEe U 1 but6mmorekxa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



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

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KITACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, MPSMasi, IIIOCKOCTh
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPEIICHUU
. reOMEeTPHUECKUX 3a]a4
73 OnepupoBarh MOHATHAMH: NapaLIEIbHOCTh W IEPHEHIAMKYIAPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yrojl, TPaHU JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPaHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh NOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBaTb ~ MHOTOTpaHHHMKH, BBIOMpasi  OCHOBaHHUS  JUIS
. Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIpSAMBIE M  HAKJIOHHBIE IPU3MBIL,
TapajuIeTICTUTIC b )
. OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,

HCIIONB3YS METO]T CIIC/IOB

7.11

CTpOI/ITB CCUCHUA MHOT'OI'PaHHHUKOB MCETOAOM CJI€A0B, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOXKJACHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam
WIA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY JBYMSI TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIMUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUIYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

Bbruucnare 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ NpUMEHEHUEM (GOpPMYJl, BBIYUCISATh COOTHOILICHUS
MEXy IUTIOIIASIMU HOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUHU, HECHTP, OChb U IINIOCKOCTh CUMMCTPUN (1)I/Il"yp]i>l

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha

yepTekax U pUcyHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJIL peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararommux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

7.18

HpI/IMCH}ITB HpOCTCﬁIHHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUH CTCPEOMECTPUICCKUX 3a1a4

7.19

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paCIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

[IpuMeHATh MOTydYeHHBIE 3HAHHS HA IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh W3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJISIUPOBATh peajibHbIe CUTYallMM Ha SI3bIKE TEOMETPHH, MCCIIE0BAThH
MOCTPOEHHBIE MOJIENU C HMCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH H
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

6

I'eomerpus

6.1

OnepupoBaTh NOHIATUSIMU: HUIMHIPUUYECKAs: IOBEPXHOCTh, 00Opa3yolne
[WIMHIPUYECKON TTOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpa3yione KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas

IMOBCPXHOCTDH

6.2

Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)

6.3

OOBSICHATH CIIOCOOBI TMOJIyYCHHS TCII BpalllCHUA

6.4

KnaccuduupoBaTs B3auMHOE pacnookeHue cepbl U MI0CKOCTH

6.5

OHepI/IPOBaTL IIOHATHUAMM mapOBoﬁ CCIrMCHT, OCHOBAHUC CCIMCHTA,
BBICOTAa CEIMCHTA, IH&pOBOﬁ CHOﬁ, OCHOBAHHEC IIapOBOIo CJIOA, BBICOTA

IIAPOBOTO CJIOS, IAPOBOH CEKTOP

6.6

Boruucnsate 00bEMBI M TIIOMIATM  TOBEPXHOCTEM TeNm BpallleHWUs,

reoOMCTPHUYCCKUX TCJI C IPUMCHCHUCM (bOpMYJ'I

6.7

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIH B chepy u
OINMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIN TEJI0

BpalICHUA

6.8

BEIUHCHATE COOTHOIIECHUS MCXKAY IIomaasaMu HOBGpXHOCTCI’I )51

00bEMaMHU TOIOOHBIX TEI

6.9

N3o00paxatrh n3ydaemble QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX

‘-ICpTé)KHLIX HHCTPYMCHTOB

6.10

BbInonHATe (BBIHOCHBIE) IUIOCKHE YEepPTEKU U3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell

BpalICHUA

6.11

W3BnekaTb, MHTEPIPETUPOBaTh M MpeoOpa3oBbIBaTh HH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MIPEJICTaBICHHYI Ha

yepTexkax U puUCyHKax

6.12

[TpumensTh reomeTpuyeckue (GaxkThl A PEHICHUS CTEPEOMETPUUYECKHUX
3aja4, MpEeANoJaraluX HECKOJIbKO IIaroB pEHIeHMs, €CIU YCIOBHUS

MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBbIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, pACKIIaAbIBAaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAHAT

6.19

Pemate nmpocredmme TreoMeTpUYECKHME 3aJadyd  Ha  I[IPUMEHEHHE

BCKTOPHO-KOOPAMHATHOI'O METOAa

6.20

Pemrats 3agadu Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUHN U
HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peUICHUN CTaHAApPTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTGfIH.IHG NporpaMMHbBIC CpCACTBAa W SJIICKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

HpI/IBO,Z[I/ITB MPpUMEPBI MAaTECMATUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAaHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHSATh H3Y4YCHHBIE IIOHATUSA B IIpoliecce
MOKMCKA pELIEeHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTYyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENN C WCIIOJIB30BAHUEM T€OMETPHYECKUX IOHATHA U
TeopeM, armnapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEJINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, TIIOCKOCThb, MPOCTPAHCTBO.
[TonsTne 00  aKCMOMATUYECKOM  IOCTPOSCHUU  CTEPEOMETPUU:  aAKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUEcs,
napajuiefibHble U CKpeluBarolmuecs mnpsmeie. [lapamiensHOCTh MpSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TMPsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: MapayljiebHbIE MIIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUC Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MaPAIJIENbHBIE U IEPIIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHANKYIIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HNPSMOM 10
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  Iuiockocte. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTne MHOrorpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOTIOIDAaHHUKA, BBINYKJIBIE H
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumnen, npsMOYroJIbHBIN MapauIeIeInIe T
u ero coiictBa. [lupamuna: n-yroapHas nupammuaa, rpaHd U OCHOBAHUE TUPAMUJBL,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, PABUIbHAS U yCeUEHHAs MUpamMHaa.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpAaHHUKH: ITOHATUC




MPaBUJIBHOTO MHOIOTPAaHHUKA, IpaBUJIbHAs MpU3Ma W MpaBUIIbHAs NHPAMHJA,
IIpaBWIbHAs TPEYrojbHas NMUpaMuAa U IPaBUWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CuMmmMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NIUPAMUIAX, NApaJUICICIMUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

7.6

BbluniciieHne 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOW IOBEPXHOCTH W IOJHOM IIOBEPXHOCTH TNPSAMONM MpPHU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HNOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

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

7.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIECHHSI MEXKTY TUIOMIA MK TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume I_[I/IHI/IH,Z[pI/I‘{eCKOP’I MMOBECPXHOCTHU, OCb
IIPIJIHH)IpI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunyeckast noBepXHOCTh, 00pa3yromre KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHME M BeplInHa, oOpasyromias U OcCh,
Ionaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IMaMmerp, oAb MOBEPXHOCTH cdepbl. B3aumHoe

PAacCIIOJIOKCHHUC C(i)epLI N IJIOCKOCTH, KacaTClibHas IINIOCKOCTh K C(bepe, miomanab

cdepbl

6.4

N3006paxenue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka HUIMHApPaA U KOHYCa

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA W MHOT'OTPaHHUKOB. MHor OIr'paHHUK, OIMCaHHBIM

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

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapayviesenunena u cieactsuss u3 He€. OO0bEM HWIMHIPA,

koHnyca. O0bEM mapa u rionaab chepsl




[Tomobuble Tema B mpoctpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIIAISIMHU

6.7 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUCHUS I1apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEeKTOpa Ha uuciio. Paznoxenue BekTopa 1mo TpéM HEKOMILIaHAPHBIM
' BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MTPaBWII JHUCTBUI ¢ BEKTOpaMHU
[IpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATaX. YTOJN Mexay Bekropamu. CkamspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M IIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHMS o0pa3oBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
ymeHue (opMynupoBaTh W ONEPUPOBATH MOHSATHSAMH: OIpENEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUW 3a1ady,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs ONMCAHMs PEANIbHBIX IIPOLECCOB U SABJICHUHN U IIPU PEILIECHUH
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepUpOBATh MOHATUSAMM: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Trpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIO, LIETI0€ YHUCIIO,
CTETICHb C IISJIBIM IMOKa3aTeIeM, KOPeHb HATypaIbHOW CTEIICHHU, CTEIICHb
C paluoOHaIbHBIM  TIOKa3aTelieM, CTeNeHb C  JACWCTBUTEIHHBIM
mokaszarejeM, JorapudM UYHCIa, CHUHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCJA, OCTATOK IO MO0, PAlMOHAIBLHOE YHCIIO,
HppanoOHaJIbHOC qucilio, MHO>XECTBA HaTypaJbHBIX, OECJIbIX,
2 paloOHaTbHBIX, JEUCTBUTENBHBIX UYHCENT, YMEHHE HCIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMEHbIITNN 0611114171 JCIUTCIIb U HANMMCHBIICC
obmiee kpaTHoe, anropuT™M EBKIMaa mpu pemieHnu 3agad; 3HaKOMCTBO C
Ppa3siInYHbIMHU IIO3UITUOHHBIMHU cucreMamMu CUUCIICHUA, YMCHHC
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTEMEHsAMH MW JorapudmMamu, mpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yOBbIBamomiasi TEeOMETpPHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M0CJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyin; yMEHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue IEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpenenurenb  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepupoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCUIIBLHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C NIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PELICHUS MATEMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJIblllee M HaUMEHbIlIee 3HAUECHUS
(GYHKIMU HA TPOMEXYTKE, HepepbIBHAs (DYHKIIMSA, aCUMIITOTHI Ipaduka
¢byHKIMY, TepBasi U BTOpas MPOU3BOJHASA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUSA, YacTHOIO U
KOMIO3UIMHN (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOIHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHM,
HaXOJUTh HAMOOJbIIME M HAUMEHBIINWE 3HAYCHUS (YHKIMN; CTPOHUTH
rpaMKi MHOTOUYIEHOB C HUCIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO I HAXOXACHUS HAWIYydIlIEro

pE€ImiCHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX H




bU3HYEeCKUX 3a7avyax; HaXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C MTOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepr MaTEeMaTHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (QYHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHYHAS
byHKIHS, paroHanbHas byHKIHS, CTEeIeHHas dbyHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh IT'PaQUKH 15 U3yYSHUs POLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peasibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIIB30BaTh CBOMCTBa W rpadukm QyHKOMA yIs
pelleHts] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IIJJIOCKOCTM MHOXECTBA pEIIECHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABW)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JacTH yIpaBJIeHUs TUYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl 10 YCJIOBHIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apuPMeTHIecKoe, MeInaHa,
HauOoJpIllee ¥  HAWMEHblIEe 3HAYeHHUs, pa3Max, JUCIHepcHs,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBaTh HH(GOpPMAIMIO, TMPEACTABIECHHYI0 B TalnMuax, Ha
IrarpaMmax, rpaukax, OTpaXKarollyro CBOMCTBA peaTbHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C NPUMEHEHHEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku

HCCJIEOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO  JUarpaMm




paccerBaHMs U JTUHEUHOU pEerpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIydailHOE
CcOObITHE, BEPOATHOCTb CIYy4YaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (OpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHyiiu, KoMOMHATOPHBIC (GAKThl U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  CIy4ailHass BEJTUYMHA, pacIpelle]ieHue BepOATHOCTEH,
MaTeMaTUYeCKoe OXHUJaHWEe, TUCIIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKIMKA pacupeleieHuss W IUIOTHOCTH
PAaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO  PpaCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUIM; YMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCEN B NMPUPOJHBIX U OOIICCTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO TepecTaHOBOK; OuHOM HbrOoTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELISHUS 3a/a4;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yibTart

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yrou,
JBYTPaHHBIA yroj, TPEXTPAHHBIM YroJl, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY IpPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MPH
pelleHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbl INIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a9UN

10

YMeHue onepupoBaTh MOHATHUSAMH: IJIOUIAb (UTYphl, 00BEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBIA MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, Nnpu3Ma, nUpamuaa, (urypa u HOBEPXHOCTH

BpallleHusl, UUIUHAP, KOHYC, 1map, cdepa, IIomaas cepbl, IUIOMAIb




MOBEPXHOCTU MHUPAMUJBI, MPU3MBIL, KOHYycCa, IWIMHIpa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajljiesienuIeaa, MUpaMuabl, NpU3Mbl, LUIMHIpA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa U LIWIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUsI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIHBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYyp, BBIIBUTATH THUIIOTE3bI
0 CBOMCTBaxX W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NIWYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJIOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKHE OTHOIICHUS
IpH PEIICHWH 3a7ad9; HAaXOIUTh TEOMETPUYCCKHE BEIUYHHBI (JUIHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad M3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATbHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, TPSIMOYTOIBHOTO TMapaljiesienuIea, MUPaMUIbI, TTPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHWE HaxOJUTh OTHOIIEHHE OO0BEMOB

MOJI0O0HBIX QUryp

12

YMeHne onepupoBaTh NOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPJIMHATBI BEKTOpAa, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCJIO, Pa3jiokKEeHHE BeKTopa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEJECHUE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXAY
BEKTOPaMH; YMEHHME UCIOJIb30BAaTh BEKTOPHBIA M KOOPJAWHATHBIN METOJ
JUIA peleHWs TeOMETPUYECKMX 3ajJad W 3a7ad JApPYruxX Y4eOHBIX

MPEAMETOB
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YMeHue BbIOMpATh TOAXOMSAIIMA METOA Ui pEIICHHS 3a7adu,




NIOHVMMAHHAE 3HAYMMOCTHM MAaTEMAaTHMKM B W3YYCHHH TPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBJICHUH; YMEHHE Ppaclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTHYeCKOM HayKu




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

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon

1 Yucina u BBIYUCIICHUS

1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe

- Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalnbHOU cTerneHd. JlelicTBus ¢ apuMeTHISCKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ palloOHaIbHBIM MoKaszareseM. CBoiicTBa
' CTENEHU

s CuHyCc, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOTapHUPMbI

JeiictBuTenpHble 4yncia. ApupMeTHUECKHEe ONepauu ¢ JeHCTBUTEIbHBIMU
1.7 yrcinamu. [IpubnnxEHHble BBIYUCIEHUS, PaBUIa OKPYIJIEHUS, IPUKHUIKA U OI[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHMS U HEPABEHCTBA

2.1 Lenblie u 1poOHO-paIOHANbHBIE YPaBHEHUS

2.2 Hppanuonaibuble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHUS

24 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANbHBIE HEPABEHCTBA

2.6 HppanuonaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Marpuiia cuCTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl

3 DOyHKINUH U TpaPUKH
11 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
15 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHkuud. HaumOonblnee W HauMeHbIlee 3HAYECHUE
(GYHKLNHU HAa IPOMEXYTKE
13 CrenenHass (yHKUMS C HaTypaJbHbIM W IefbIM mokas3areneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoiHbIE SIEeMEHTAPHBIX HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HauOOoNbIIero ¥ HauMEHBIIET0 3HA4YeHUs (PYHKIUN Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHOxeCTBa U JIOTUKA
5.1 MHosecTBO, onepalnun HajJl MHOKecTBaMu. J[narpaMmel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE




7.3

MHOrorpaHHUKH

7.4

Tenan IIOBEPXHOCTHU BpAIICHHUA

7.5

KOOpI[I/IHaTBI 1 BCKTOPLI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1)MaremaTtuka: anreOpa W Hayaja MaTEMaTHYECKOTO aHAIHU3a, T'€OMETPHs.
I'eometpus. 10 knacc : yue6nuk 10-11 xmace / JI.C. AtanacsH, B.®. byty30B,

C.b. Kagomues. — M. IIpocsenienue, 2023

2)MaremaTuka: aiarebpa M Hayala MaTeMaTHYECKOTO aHaiu3a, T'€OMETpPHUS.
I'eomerpus. 11 knace : yue6nuk 10-11 xnacc / JI.C. Aranacss, B.®. byty30B,

C.b. Kagomues. — M. IIpocsemienne, 2024

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Marematuka: anrebpa M Hauyaja MaTEMaTUYECKOTO aHaju3a, T'C€OMETpHS.
I'eometrpust. 10 -11 knmacchl: 6a30BbIA U YIITYOJIEHHBIA YPOBHU:METOIUYECKUE
pekomengauun kK yueOHuky JI.C. Aranacsna, B.®. byrty3oBa, C.b.

Kanomuesa. — M. [Ipocsemnienne, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) bubmoreka [{OK [ https://m.edsoo.ru |

2) TI'eometpust Poccuiickas Dnexrponnas [llkona [https://resh.edu.ru]

3) JlucrannmonHoe obpa3oBaHUE JJIs TKOJLHUKOB U JeTel B MHTEPAKTHBHOM
dbopme. Yuu.py [https://uchi.ru]

4) OopazoBarenbubiii moptan Caam ['HA: [https://ege.sdamgia.ru/]



JIner koppexkuuu pado4eii mporpaMmMsl
(moypouno-remarudeckoro mjianuposanus (II'TII) mianuposanus)

IIpeamer I'eomerpus
Knacc
Yuurenn
20 /20 YYeOHBIH rojx
Ne JaTsbl Tema KoimuectBo IIpuyuna Cnocod
YPOKa |[nposene 4acoB KOPPEKTHPOBKH | KOPPEKTHP
HHS OBKH
no JAaHO
IUIAHY
ITo mnany — q.
dano q, + 4. Koppekuuu. Beero - 4.
Yuurens / J
«COI''TACOBAHO»

IIpencenarens MO
I'bOY I'mmuazuu No227 Cankt-IlerepOypra

«

»

20 T.
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