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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst  10—11  xmaccoB paspaborama Ha ocHoBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHEr0 OO0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca Te€OMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
rPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTne y o0yyaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIEITMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
NOHATUIUHBIX OCHOB F'€OMETPHUH U IIOCTPOCHHUH LIETIOYKN JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MHCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AESITeTbHOCTU uenoBeka. OpHeHTalus 4YesloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPa)KEHUSI OKPYXkAloIIEero MHpa, YCJIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,



SBJISIETCSI OJHUM W3 TPO(PECCHOHAIBHO BaXKHBIX KA4YEeCTB, 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 ydeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obpa3om, oOydaromiygecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €ciiM B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI MPOTpaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKHX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPY>KAIOIETO MUPA,;

e (opmMupoBaHue yMeHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

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

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

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIUTH  HECJIOKHBIE JIOKAa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKHX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcs, IMO3HABATEILHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX M IpPHU U3YyUYEHUU JPYIHMX Y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHBIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOUYEHHE B KYpC
CTEpEOMETPUM B Hayajle €ro M3ydyeHus 3a/jay, peUlaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 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 METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKUX MPEICTaBICHUNA OOy4arolUuXcs, pacuiupsis U
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue 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.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaJiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTel. [IpocTeifne mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPICHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JABYIPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJIHAA MIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajjiefienune]; u ero cBoictBa. I[lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHAA W TPABHIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHUKAX.



BbhlunciieHre 3JIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABUIBLHOM MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIHHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHYC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasI TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepbl U II0CKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
I01aab chephl.

N300paxeHue Tea BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.

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

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
OpSIMOYTOJIBHOTO Tapajijiesienumneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 1mapa u momass chepsl.

[TonoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEN.

Ceuenus mwiMHapa (TapaJyiebHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
miapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIocKkocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCIO0. PaznokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KOOpaMHAT B ImpoctpancTBe. KoopaumHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBA, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKAaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUXKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYAyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3jIMyHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢du3nYecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHOM  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenpl, OCO3HaHHEeM TJ00adbHOTO  XapakTepa HSKOJOTHYECKHX MpooeM;
OpUCHTAIMEl Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUECKOW JESITeIbHOCTH, ATaroB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyIbTYpOW KakK CpPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00VUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJicawowezo  mupa;  NpUMeHeHue  102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBbleiornueckue1eicTBus:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

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



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHHH 110 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 CHOCOO pelreHus ydyeOHOW 3adadyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBblenccienoBaTebCKHeAeHCTBHUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS] U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSTEIILHO
chOpPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUpOBaHHOCMb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh 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,
npo6JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCJICHHbIC Ha MOUCK
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,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIHHOCTH, TUIAHUPOBATH OPTAHMU3AIMI0 COBMECTHOM
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposarue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU T[O3HABAaTEIbHOM pedeKcud Kak OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII IHpolecca H
pe3yabpTara peleHnss MaTEMaTUIEeCKOM 3a/1aun;

MPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUIEHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSMU: NAPAILIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPACHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JIBYTPaHHBIA yroj, TPaHd ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yrjia; JMHEWHBIH Yrojl JBYTpaHHOIO yrja; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIMI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYILAs IIJIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CJIEIOB.

CtpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3a1aun Ha HaxOXKIAEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKHE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMU.

Pemmars 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iaM Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEIICHUH
CTaHAAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MOPSIMBIMH, MEXJIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
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'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATHAMU: [WJIMHIPUYECKAs TOBEPXHOCTh, OO0pa3yroIIHe
MUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas moBEepXHOCTb.

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

OOBSICHATH CITOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
LIapPOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAMM  TOBEPXHOCTEH Tl  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAaHHBIH B cdepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIeHusl.

BBIYUCISITE COOTHONICHHS] MEXKIY IUIOMAIIMU MMOBEPXHOCTEH U 00BEMaMu
OA0OHBIX TEII.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HHTEPHPETHPOBATH M IPEOOPa30BbIBATH 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, O0OBSICHITh, KAKHMU CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeHSTh paBUiIO Napauieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE IMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PENICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpudecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0Ka3aTeILCTBO MATEMATHUECKHX OTHOIIEHUU W
HaX0XXJICHUE TEOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allrfOpUTMaM, MPUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIEe MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKHUX 3a7aY.

[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 TOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.
YUYET PABOYEN IPOT'PAMMbBI BOCIITUTAHUS



Pa6ouas mporpamma Bocriutanust MAOY COILL Ne 3 peanuzyercs B TOM 4ucie

U 4epe3 HUCIOJb30BaHUE BOCHHUTATENILHOIO MOTEHIMAIa YPOKOB I'€OMETpUU. IJTa
paboTa OCyIECTBISETCA B CIEAYIOMUX (hopmax:

[ToOyxaeHne oOyyaromuxcsi coooaaTh Ha ypoKe OOLIETPUHATHIE HOPMbI
MOBEJCHUS, TMpaBWjia OOMIEHUS CO CTapmuMu  (TIeAarorm4eCKuMHU
pabOTHUKAMH) UM CBEPCTHUKAMU(OOYUYAIONIUMUCS), MPUHIMUIBLI y4eOHOUH
JTUCITUTIIMHBI 1 CAMOOPTaHU3AIINH.

[IpuBnedyeHnre BHUMAHUA OOy4YAIOIMMUXCA K IIEHHOCTHOMY  acCIeKTY
U3y4aeMbIX Ha YpOKax MPeIMETOB, SIBIICHUM, COOBITHH uepes:

- IEMOHCTpAIUIO 00YYaIOIUMCS IPUMEPOB OTBETCTBEHHOTO, IPaXKIaHCKOTO
MOBECHUS, TIPOSBICHUS YETOBEKOIIOOUS U I00pOCEPI€UHOCTH

- oOpareHre BHUMaHHS Ha HPAaBCTBCHHBIC ACTICKTHI HAYyYHBIX OTKPBITHH,
KOTOpPBIE HM3y4YaloTCsS B JaHHBIA MOMEHT Ha ypOKE, Ha TpeCTaBUTEICH
VYCHBIX, CBSI3AHHBIX C W3y4YaeMbIMH B JaHHBIA MOMEHT TeMaMH, Ha TOT
BKJIaJl, KOTOPBI OHHM BHECIM B pa3BUTHC HAIIEH CTpaHbl W MHpa, Ha
JIOCTOMHBIE MOJIpasKaHUs MPUMEPHI UX KU3HU, HA MOTHBBI UX TIOCTYIIKOB;

- WCTOJIb30BaHHE Ha Yypokax uUH(MOpMAIUU, 3aTparuBaroliell Ba)KHbBIE
COILIMAJIbHBIE, HPABCTBEHHBIE, STUYECKUE BOIIPOCHI.

Hcronp30BaHe BOCIUTATEIBHBIX BO3MOXKHOCTEH COJCpKAHUS ydeOHOTO
npeaMeTa s GOPMHUPOBAHUS Y 00YUAIONINXCS POCCHUCKUX TPATUITMOHHBIX
JTyXOBHO-HPABCTBEHHBIX W COIMOKYJBTYPHBIX IIEHHOCTEH dYepe3 Moa0op
COOTBETCTBYIOIINX

3a/1a4 IS pelIeHus], MPOOJIEMHBIX CUTYaIuH JJ11 00CYKIEHUS B Kilacce.
BxiroueHue B ypok MTpOBBIX MPOIEAYP, KOTOPhIE MOMOTAIOT MOAAEPKATh
MOTHBAIIMIO OOYyYalOImMUXCAd K TOJIYYEHUIO 3HAHUM, HAIaKUBAHUIO
MO3UTHUBHBIX ~ MEXJIMYHOCTHBIX  OTHOIICHWH B  KJacce, IOMOTaioT
YCTaHOBJICHUIO no0poskenaTeTbHON aTMochepsl BO BpeMs
ypoKa.

[IpumeHeHne Ha ypOKe HHTEPAKTHBHBIX (OpM pabOTHI, CTUMYIHPYIOMIUX
MO3HABATEIIbHYIO MOTHBAIIUIO O0yYarOIIHUXCA.

[Ipumenenue TpynmoBoil paboOThl wuiau pabOThl B Tapax, KOTOpHIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHHOUW pabOThI U B3aUMO/ICHCTBUIO
C IPYTUMH 00YYaIOIIIUMHUCS.

Beibop m wucmosib30BaHWE Ha YpPOKax METOJOB, METOJIWK, TEXHOJOTHH,
OKa3bIBAIOIIMX BOCHUTATENbHOE BO3/IEUCTBUE HA JIMYHOCTH B COOTBETCTBUU
C BOCIIUTATEIbHBIM UJIeaioM,
IEIbIO U 33/1a4aMU BOCITUTAHUSI.



NHnmuupoBanne W MONAEPKKA  MCCIENOBATEIBCKOM  JEATEIIBHOCTH
IIKOJIbHUKOB B (pOpME BKIIIOUEHUS B YPOK Pa3IMYHBIX MCCIEA0BATEIbCKUX
3alaHuil W 3a/ay, 4TO JAaeT BO3MOXKHOCTb OOYyYaroImMMcCsl IpUOOpEecTH
HaBbIKM  CAMOCTOATEIBHOIO  PELIEHUS  TEOPETUYECKOM  MPOOJIEMBI,
TEHEPUPOBAHUS " oopmiieHus COOCTBEHHBIX TUIIOTES,
YBOKUTEIBHOTO OTHOILIEHUS K YYXXKUM HACSIM, IMyOJIUYHOTO BBICTYILJICHHUS,
apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEU TOYKH 3PEHUSL.

YCTaHOBIIEHUE  yB@XKWUTEIBHBIX,  JOBEPUTEIBHBIX, HehOpMaTbHBIX
OTHOUICHUN MEXAy YUYHTEIEM U YYCHHKaMH, CO3JaHME Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CPEIbI.

Kpumepuu OUECHUBAHUA YCMHbBIX OMEEemoe6 yuanuiuxca
OtBeT OLCHUBACTCsA OmMemKou ((5)), CCJIN YUCHHUK!

MOJTHO PACKPBhUT COJEp)KaHHE MaTepuaiia B o0OBbeMe, IPEAyCMOTPEHHOM
NporpaMMOi M YYEOHHUKOM, H3JIOXKHII MaTephal TPaMOTHBIM SI3BIKOM B
ONPEAECICHHOW JIOTMYECKOM MOCJIEA0OBATEIIBHOCTA, TOYHO HCHOJIb3YSA
MaTeMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

MPAaBWIbHO BBIMOJHUI PUCYHKH, YEpPTEXKHU, TIpaduKu, COMYTCTBYIOIIUE
OTBETY;

MoKazaJl yYMEHHE WUIIOCTPUPOBATh TEOPETUUECKUE TOJIOKEHUSI KOHK-
PETHBIMHU TIPUMEpPaMH, MPUMEHSTh UX B HOBOW CUTYAIlMU MPH BHITIOJHEHUHU
MPAKTUYECKOTO 3aJaHusl;

MPOJIEMOHCTPUPOBAI  YCBOGHUE pAHEE HW3YUYCHHBIX COIYTCTBYIOIIUX
BOIIPOCOB, CPOPMHUPOBAHHOCTh U YCTOMUHUBOCTH MCHOJB3yEMBIX TPU OT-
pabOTKe YMEHUM U HABBHIKOB;

OTBEYAJI CAaMOCTOSTEIHHO 0€3 HaBOAIINX BOIIPOCOB yuuTelsa. Bo3MoxHbI 1-
2 TIOTPEHIHOCTH TIPU OCBEUICHUM BTOPOCTENEHHBIX BOMPOCOB WJIM B
BBIKJIAJIKaX, KOTOPbIE YUEHUK JIETKO UCIIPABUII 110 3aMEUAHUIO YUUTEIIA.

OTBETOIICHUBACTCAOTMETKOM «4»,eciu

OH YJIOBJIETBOPSIET B OCHOBHOM TpEOOBaHUSM Ha OLEHKY «5», HO TpHU
ATOM UMEET OJIUH W3 HEAOCTATKOB:

B U3JIOKEHUU JOMYIIECHbl HEOOJbIINe MpoOeNbl, HE HCKA3UBIIUE Ma-
TEMAaTUYECKOE COACPKAHUE OTBETA;

JONYIIEHBI 1-2 Heo4eTa MpU OCBEIIEHUH OCHOBHOTO COJIEPKAHMS OTBETA,
WCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEIIS;

JONYIIEeHbl omuOKa uiau 3-4 HemodeTa MPU OCBEIICHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC TI0 3aMEUAHUIO YUUTEIIS.

OtMmeTKka «3» CTaBUTCS B CICAYOIHX ClIydasiax:

HEIOJHO WJIM HEIOCIEA0BATEIbHO PACKPBITO COJEp)KaHUE MaTepualia, HO
noka3zaHo o0Ilee MOHMMaHWE BOMpPOCa U MPOJEMOHCTPUPOBAHBI yYMEHMS,



JOCTaTOYHBIC JIsl JAJBHEHWIIIETO YCBOCHHSI TMPOTPAMMHOTO MaTepHalia
(ompenenennple  «TpeboBaHMsIMH K  MaTEeMaTHYECKOH  MOATOTOBKE
yHaIIXCa»);

UMEJINCh 3aTPYIHEHHsI WM JOMYIICHBI OMIMOKHA B ONpPENCICHUH MOHITHH,
UCTIOJIb30BaHUU MaTEMaTHYECKOH TEPMHHOJIOTHH, YEPTEkKaX, BBIKJIATKAX,
UCITPaBJICHHBIC MTOCJIC HECKOJIBKUX HABOSAIIUX BOPOCOB YUUTEIS,

YYCHHK HE CIIPaBWJICS C MPUMEHEHHWEM TEOpPHH B HOBOW CHTYyaIlUd TPHU
BBITIOJITHCHUN TPAKTHYECKOTO 3aJaHus, HO BBITIOJHWI 3aJaHus 00s-
3aTeJIbHOTO YPOBHS CJIOKHOCTH TI0 TAHHOM TeMe;

IpU 3HAHUU TEOPETUYECKOTO0 MaTepuaia BBISIBJICHA HEIOCTaTOYHAS
c(hOpMHPOBAHHOCTh OCHOBHBIX YMEHHMI W HaBBIKOB: 2 rpyOble OIIMOKH,
MHOTO HEJIOUETOB, MEJIKMX MOTPEUTHOCTEH;

OTMmeTKa «2)» CTaBUTCS B CICAYIOIHUX ClIydasidx:

HE PACKPBITO OCHOBHOE COJIep KaHUe YU4EOHOro MaTepuaa;

OOHAapyXEHO HE3HAaHUE WM HEMOHMMAHUE YUYEHHKOM OOJIbIlIeH WIn
HanOoJIee BaKHOM YacTu yueOHOTro MaTepHuaia;

JOMYIIECHbl OLIMOKA B OMNPEACIICHUHU TMOHATUN, TPH HUCIOJIb30BaHUU
MaTeMaTU4YeCKOM TEPMUHOJIOTHH, B PUCYHKaX, yepTekax win rpadukax, B
BBIKJIQJIKaX, KOTOPBICE HE HCHOPABICHBI IOCIE HECKOJBKUX HABOISAIINX
BOIIPOCOB YUHTEIIA.

OtmeTtka «1» cTaBUTCS, €CIIH:

YUYEHHK OOHAapy>Kujl TMOJHOE HE3HAHWE M HEMOHWMAaHHE H3Yy4aeMOTro
y4e0HOro MaTepuaja Uil He CMOI OTBETUTh HU Ha OJMH U3 MOCTABIIEHHBIX
BOIIPOCOB 110 U3y4acMOMY MaTepHuaiy;

OTKAa30TBBINOJHCHUA3AJAHUS.

KpumepuuouenuganuanucbMeHHbIXPAOOMYUAUIUXCA
OT1MmeTka «S»CcTaBUTCS, €CIIH:

pabOTaBBIIOJIHEHAOIHOCTHIO;

B JIOTUYECKHX PACCYXKJIEHUAX U OOOCHOBAHWUU PEUICHUS HET MpoOesioB U
OIINOOK;

B pPEIICHUH HET MaTeMaTUYECKUX OIIMOOK (BO3MOXHA OJIHA MOTPEIIHOCTb,
OMKCKA, HE SABJSIIONIASCA CIEJACTBUEM HE3HAHUS WM HEMOHUMaHUs
y4eOHOro Marepuana).

O1meTka «4»CcTaBUTCS, €CIIHU:

paboTa BBHINIOJIHEHA TIOJHOCTHIO, HO OOOCHOBAHMSI IIIArOB PEIICHUS
HEJIOCTaTOYHBI (€CTM yMEHHE OOOCHOBBIBATH PACCYKICHHS HE SBIISLIOCH
CHEIUATBHBIM 0OBEKTOM MPOBEPKH );
JIOTYIIIEHA OJIHA OIMMOKa WJIM JIBa-TPU HEJOYEeTa B BBIKJIAJIKaX, PUCYHKaX,
yeprekax wid rpadukax (ecnmd ITH  BUABI pabOTBI HE SBISIIUCH
CHelMaIbHBIM 0OBEKTOM MPOBEPKH).

OT1mMmeTka «3»CTaBUTCS, €CIIHU:



e JjomylleHbl Ooyiee OAHOM OWMOKKM WM Ooyiee ABYX-TpPEX HEAOYETOB B
BBIKJIQJIKAaX, uepTekax Wi rpadukax, HO  y4YalllUics  BIaJeeT
00s13aTEIbHBIMA YMEHUSMH T10 TIPOBEPSEMON TEME.

OTMeTKa «2»CTaBUTCS, €CITU:

® JIOMYUIEHBl CYIIECTBEHHbIE OIIMOKM, IOKa3aBIIME, YTO Y4Yalluics He
BJIAJEET
00s13aTeTbHBIMUA YMEHUSIMH TI0 TAHHOM T€ME B TIOJTHON Mepe.

OTtmeTtka «1»cTaBUTCS, €CIIU:

e paboTa Mmokasana MoJHOE OTCYTCTBUE Y yYaIIerocs 00s3aTeIbHBIX 3HAHUN U
YMEHHUM T10 MPOBEPAEMON TEME;

® 3HAUMTENbHAS YaCTh paOOTHI BHIIIOJIHEHA HE CAMOCTOSTEINBHO;

® OTKa30TBBITOJIHEHUSIPAOOTHI.

Ouenkamecmogvixpadomooyuarouuxcs
«5» - 85-100%
«4» - 65-84%
«3» - 41-64%
@2» - <40%
«1» - HEeT HU OJTHOTO OTBETA; OTKA3 OT BBHIMIOJHEHUS TECTa



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HanvenoBanmepase;108 1 KoanuectBouacon DJIeKTPOHHbIE
n/m | TeMHpOrpamMMel Bcero KonrtpoJsbubiepadorsl  IIpakTnyecknepadoTbl LA
o0pa3oBaTe/ibHbIEPECYPCHI
bubnunoreka [HOK
! Beejerine B crepeomeTpiio 10 https://m.edsogru/ 1c209e37
[IpsiMbIe 1 MJIOCKOCTH B
) MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapanienbHOCTHIIPSIMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEMN
3 IleprieHIMKYIAPHOCTBIIPAMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
4 Vsl MeXAy NPSMBIMU U 10 | bubnnorexka [JOK
[UIOCKOCTSIMU https://m.edsoo.ru/1c209e37
5 MHororpanHuKu 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
6 OOBEMEIMHOTOrPAHHHKOB ? ! https://m.edsol_.lru/ 1c209e37
7 [ToBTOpEHUE: ceuenus, 4 | bubnuoreka [IOK
paccTosiHUS U yIiIbl https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOIT'PAMME




11 KJIACC

KoauyecTBouacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMNIPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (wippopeic)
o0pa3oBaTe/ibHbBIEPECYPCHI
bubmuoreka [JOK
! TenappaieHus 12 https://m.edsogru/ 1c209e37
2 OOBEMBITEN 5 1 bubmorera [IOK
https://m.edsoo.ru/1¢209e37
3 Bektopsl 1 KOOpAMHATEH B 10 1 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenHue, 06001IEHNE, 7 | bubmuoreka [JOK
cucTeMaTH3alMsI3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoka

OcHOBHBIE TOHATHUSA
CTEpEeOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKaX: U300pakeHUS
IUIOCKOCTEH,
napauIeIbHBIX MPSIMbIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

KoauuyecTBo4uacoB

Bce
ro

KoHTpoJibHbIEp
a00ThI

IIpakTuyeckuep
a00ThI

Jarausyy

CHHUHA

DileKTpoHHbIenupoBbIcOOpa3oBaTelI
bHbIEpPeCYPChI

bubnuoreka [{OK
https://m.edsoo.ru/aecc77cd

IToasarus:
MepeCeKarIINeECs
MJIOCKOCTH,
IepeCeKaroIIMeECs psmas
U TJIOCKOCTh

bu6mmoteka IIOK
https://m.edsoo.ru/2d8a9¢c99

ITousTH:
MepeceKarnmecs
IJIOCKOCTH,
MEPECEKAIOIIMNECS ITpsAMast
U TJIOCKOCTh

but6mmorekxa [IOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOFOFp aHHI/IKaMI/I,

but6mmoreka [IOK
https://m.edsoo.ru/a63959%ed




HN300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
MPOSKIIMOHHBIX YePTEkKAX
HauanbHbie cBeeHUS O
KyOe ¥ TUpaMue, ux
Pa3BEPTKHU U MOJEIH.
CeueHUSIMHOTOTPAHHUKOB

HauanbHbie cBeeHUS O
KyOe u mupamujie, ux
pa3BEPTKU U MOJIEIIH.
CeueHUsIMHOTOTPaHHUKOB

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUH U
CIIEICTBUS U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH H
CJICACTBUA U3 HUX

ITousarue o6
AKCHOMAaTHYECKOM
MIOCTPOCHHUHU
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH H

bub6nmoreka [IOK
https://m.edsoo.ru/b30dff38

bubnuoreka [{OK
https://m.edsoo.ru/3d8ffd32

bubnuoreka [{OK
https://m.edsoo.ru/Occ5céfe

bu6nunorexa LIOK
https://m.edsoo.ru/239c¢8cb4

bubnunorexa LIOK
https://m.edsoo.ru/65¢6b106




10

11

12

CJIICACTBHA U3 HUX

ITousarue 06
AKCHOMaTHYECKOM
IOCTPOCHHUHU
CTEPEOMETPUH: AKCHOMBI
CTEPCOMETPHUH H
CJICACTBUA U3 HUX

B3anmHuoe pacnonoxenue
IPSAMBIX B IPOCTPAHCTBE:
[IEPECEKAOILHECH,
napajuleabHbIC U
CKPEIIMBAIOILNECS
IIpsIMbIE

[TapayuieapHOCTB IPSAMBIX

U IJIOCKOCTEN B

IIPOCTPAHCTBE:

NapajulesIbHbIE IIPSMBIC B 1
IIPOCTPAHCTBE;

[apajuIeIbHOCTD TPEX

IIPSIMBIX

bubnunorexa LIOK
https://m.edsoo.ru/258fc245

bubnuoreka [{OK
https://m.edsoo.ru/1a2520f6

bu6nunorexa LIOK
https://m.edsoo.ru/93ad36b3

13

[TapanneabHOCTh IPSIMBIX

Y TJTOCKOCTEH B

MPOCTPAHCTBE: 1
[TapannenbHOCTh IPSIMON

U TUIOCKOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/ee1d19b9

14

15

Yol ¢
COHAIIPaBJIICHHBIMUCTOPOH 1
amu

VYron Mexay npsMbIMU B 1

bubnunorexa LIOK
https://m.edsoo.ru/9f4071b9

bubnunorexa LIOK




MIPOCTPAHCTBE

VYros Mexay NpsMbIMU B

https://m.edsoo.ru/fe733862
bubnunoreka LIOK

16
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapamienbHOCTBIIIIOCKOCT
17 it bubmuoreka [JOK
' https://m.edsoo.ru/2e18£255
[apaJuIeIbHBIETIIIOCKOCTU
18 CBolicTBanapauieIbHbIXIT bubnmnoreka HOK
JIOCKOCTEM https://m.edsoo.ru/e504d656
[Ipocretiue
IIPOCTPAHCTBEHHbIE
bubnunoreka LIOK
19 (GUrypsl Ha MIOCKOCTHU:
https://m.edsoo.ru/4a28dc02
TeTpa’ap, KyoO,
napajuiesenumnes
. bub K
20 [ToctpoenueceueHuit uommorexa 110
https://m.edsoo.ru/1d434d0f
bu6nmorexa LIOK
21 I1 i
OCTPOCHHECEHCHHH https://m.edsoo.ru/ec26feSd
KonTponbnas pabota no
teme "[Ipsmble n
2 INIOCKOCTH B bu6nunorexa LIOK
IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a9%e56
[TapaytenbHOCTBIIPSIMBIX
Y IJI0CKOCTEN"
[lepnieHquKyYASIPHOCTD
3 MPSIMOM U TJIOCKOCTH: bubmuorexa [IOK
MEPIEHANKYIIAPHBIE https://m.edsoo.ru/b19f6a5d
MIpSIMBIE B TIPOCTPAHCTBE
b K
24 IIpsimMble mapasienbHble U nommorexa [0

https://m.edsoo.ru/Oac11c95




MEePIEeHIUKYIISIPHBIC K

IJIOCKOCTH
[Ipsmbie mapasienbHbIEC U
25 HEPIEHINKYIIPHEIE K Bubmorexa HOK
P AMEYIUP https://m.edsoo.ru/ba545966
IIOCKOCTH
[Ipu3nax
26 HEPHEHIUKYIIPHOCTA Bubnnorexa [JOK
P “I[ yIp https://m.edsoo.ru/f85bfc46
MPSIMON U TNIOCKOCTH
[Ipu3nak
27 HePHEH UK YIIPHOCTHA bubnnorexa [JOK
P UII YAp https://m.edsoo.ru/79165d15
MPSIMOM M TIOCKOCTH
Teopema o npsimMoi
28 HepHeH UK YIISIPHON bubnnorexa [JOK
P JHKYIAD https://m.edso00.ru/635¢5087
IJIOCKOCTH
Teopema o npssMoin
29 e EeH UK Jl'f}l HOU Bubnnorexa LIOK
p JUHKYIAD https://m.edsoo.ru/bd3745{8
MJIOCKOCTH
Teopema o npsimoit
30 HEPIEH UK YIAPHON Bubnnorexa LIOK
PHCHIMKYIAP https://m.edsoo.ru/7d18834b
MJIOCKOCTH
[IepnienuKymnsp u
HAaKJIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 INIOCKOCTH bubmnorexa LIOK
A o https://m.edsoo.ru/33c477d3
paccTostHUE OT MPSMOM 10
IIJIOCKOCTH
Ilepnennukymnsap u
P P bubnuoteka [JOK
32 HAaKJIOHHBIE: PACCTOSIHUE

OT TOYKH OO0 IIJIOCKOCTH,

https://m.edsoo.ru/66fefadd




paccTosiHue OT NPSIMOH 10
IJIOCKOCTH
[lepnienaukymnsip u
HAKJIOHHBIE: PACCTOSHUE

buo e OK
33 OT TOYKH JIO INIOCKOCTH, nommotexa I
. https://m.edsoo.ru/aSb7b8e3
paccTOsiHUE OT MPSIMOM 10
IIOCKOCTH
[lepnenaukynsp u
HaKJIOHHBIE: PACCTOSTHUE
bubmuoreka [IOK
34 OT TOYKH JIO INIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOH 10
INIOCKOCTH
VYTl B IPOCTPAHCTBE:
35 0J1 Me>1<p npﬂMoﬁ n bubmorexa [IOK
yr Ay ip https://m.edsoo.ru/6b61b2b4
IUIOCKOCTBIO
BYT'PaHHBIN yTOI,
36 fmignmﬁ Z; bubmmoreka IIOK
T https://m.edsoo.ru/5fa0b3ce
JIBYTPaHHOI'O yTIjia
BYT'PaHHBIN yTOI,
37 fH:ggHmﬁ Z; bubnuoreka [{OK
r https://m.edsoo.ru/c7c¢777ed
JIBYTPAHHOTO yTJia
[lepneHAMKYISIPHOCTH
18 IJIOCKOCTEH: MpU3HaK bubmuorexa [IOK
MIEPIEHAUKYJISIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX INTOCKOCTEN
[lepnieHauKyASIPHOCTD
39 IUIOCKOCTEM: MPU3HAK bubmuoteka [IOK

MEPIEHIUKYIAPHOCTH
JBYX ITOCKOCTEN

https://m.edsoo.ru/ed9e2a8e




[lepnieHIUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK

bub6nmoreka [IOK

40 HEPHEHIUKYIAPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX IIJIOCKOCTEM
41 Teopema o bubnmnoreka HOK
TPEXIIEPIICHIUKYIISIpaxX https://m.edsoo.ru/e4972cdc
42 Teopema o Bu6muoteka [JOK
TPEXIIEPIICHIUKYIISIPaX https://m.edsoo.ru/52188a7d
43 Teopema o bubnuoreka [IOK
TPEXIIEPIICHIUKYIISIPaX https://m.edsoo.ru/9f246736
KonrponbHas pabora no
TeMaM
44 "IlepnieHIUKYISIPHOCTD bubnuoreka [IOK
HpSIMBIX U IIJIOCKOCTER" 1 https://m.edsoo.ru/5b971ef3
"Vl MeXAY IPSIMbIMHU U
IJI0CKOCTSAMU"
[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTpaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa [TOK
https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHHKA
[Tpu3ma: n-yroapHas
npu3Ma; TpaHu U
46 OCHOBAHMUS ITPU3MBI; bubnuotexa [JOK

npsamMadg 1 HaKJIOHHasA
IMPU3MBI, OoKoOBas 1
IMOJIHAsA IMOBECPXHOCTDH

https://m.edsoo.ru/b4ad63ad




47

IMPU3MBbI

[Tapamienenunen,
MPSAMOYTOJIbHBIHN
napasuieJienune1 u ero
CBOMCTBa

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

48

49

[Inpamuia: n-yrosapHas
MpaMuia, TpaHu U
OCHOBaHUE TUPAMUJBL;
O0KOBast U MOJHAS
IIOBEPXHOCTb TUPAMHU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupamuia

[IpaBunbHBIE
MHOTOTPaHHUKU: IIOHATHE
IIPABUJIBHOTO
MHOTOTPaHHMKa;
IpaBUJIbHAs IpU3Ma U
IpaBWJIbHAs MUPAMM/JIA;
IIpaBUJIbHAS TPEYrOJIbHAS
nUpaMuJia ¥ NpaBUIbHBIN
TETpa’Ip; Kyo

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bu6nunorexa LIOK
https://m.edso00.ru/074c8865

50

[IpencraBnenue o
IMpaBUJIBHBIX
MHOI'OrpaHHUKax:
OKTa’Ip, JOJAEKAdP U
UKOCadIp.

but6mmorekxa [IOK
https://m.edsoo.ru/a0fdd5bf

51

Cummetpus B
IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO

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




TOYKH, MPSIMOH,
IJIOCKOCTH.
DNEeMEHTBICUMMETPUN B
nupamMuiax,
napajuieJenumnenax,
IPaBUIbHBIXMHOTOTPaHHU
Kax

Briuucienue 2i1eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, 1 bubmmorexa LIOK
https://m.edsoo.ru/6cdbecef
JTIMaroHalv, yIIbl
[Tnomans 60KOBOM
MMOBEPXHOCTH U MOJHOU
ITOBEPXHOCTHU IIPSAMOM
53 MPU3MBI, TUIOIIA/Ib 1 bubmmorexa [TOK
. https://m.edsoo.ru/37d84157
OCHOBaHUM, TeOpeMa o
OOKOBOI TOBEPXHOCTHU
MPSMOU IPU3MBI
ITimomanes 00KOBOI
MOBEPXHOCTHU U
ITOBEPXHOCTHU IIPaBUIbHOU
54 MUpaMUbl, TEOPEMA O 1 bubamorexa LOK
. https://m.edsoo.ru/5603e30b
TIoaau 6OKOBOM
IIOBEPXHOCTU YCEUEHHOU
UpaMU/Ibl
55 KonTponbhas pabota no 1 bu6muoreka [IOK
teme "MHororpaHHukn" https://m.edsoo.ru/a95f5c04
.. bubnuotexa [JOK
56 | THomsmieobobriue : https://m.edsoo.ru/7ad0020b
57 O0BEMTIUPaMUIBI 1 bubnuotexa [JOK




https://m.edsoo.ru/235171b3

bub6nmoreka [IOK
58 O0Be
DEMITHPAMITABL https://m.edsoo.ru/f47dfefd
bubnunorexa LIOK
59 O0Be a
PEMITHPAMIABL https://m.edsoo.ru/79¢10312
bubnunoreka LIOK
60 O0né
PEMIHPAMHAL https://m.edsoo.ru/2faadc3f
b K
61 O0BEMIIPU3MBI uommorexa [10
https://m.edsoo.ru/79853608
62 OO0BEMITPU3MBI bubmmorexa [JOK
https://m.edsoo.ru/1e053890
63 OO0BEMITPU3MBI bubmmorera [TOK
https://m.edsoo.ru/482d3f51
KoHnTtposbHas padoTta mo
" N bu6nmorexa LIOK
64 teme "OOBbEMBI
" https://m.edsoo.ru/28a6573c¢
MHOTOT'PAaHHUKOB
[ToBTOpenue, o6o0IIeHNE
65 cUCTEeMaTU3alusa 3HaHUM. bubmmnoreka HOK
ITocTpoeHue ceyeHul B https://m.edsoo.ru/098bedad
MHOTOI'PAHHUKE
[ToBTOpEHnue, 06001EeHNE
CHCTEMAaTU3alMs 3HaHUH.
Brrunciienue paccTosHUiA:
MEXK BYMs TOUKaMH,
Ay ABY N bubmuoreka [{OK
66 OT TOYKH JI0 IPSIMOM, OT

TOYKH J0 MJIOCKOCTH,
MEXIY
CKPELIMBAOIINMUCS
MPSAMBIMHA

https://m.edsoo.ru/f7792ba9




67

68

HtoroBasikoHTpoJibHAsIpad
oTa

[ToBTOpeHME, 0600IIEHNE
cHCTeMaTU3aIys 3HAHH.
Brruucienue yrios:
MEXITY
CKPEIIUBAOIIUMUCS
MPSIMBIMHU, MEXTY TTPSMOM
Y TIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB
MEXy TNIOCKOCTSIMH

bub6nmoreka [IOK
https://m.edsoo.ru/b9146bc0

bub6nmoreka [IOK
https://m.edsoo.ru/56765e8b

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




11 KJIACC

Ne KoanuyecTBOo4acoB
aTam3yde OJIeKTPOHHbIeNN(PPOBLIEOOPA30BATEIb
Temaypoka Bce  KonTpoabHbIep IIpakTHYeckuep A y P p P
n/ HUS HbIepecypChl
u ro a00ThI a00ThI
Cdepa u map: neHTp,

1 paauyc, uamerp; | bubnuorexa [JOK
MJI0IIAIb https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU Chephl
Bzanmnuoe
pacmnoiokeHue cepsl

) 1 TJIOCKOCTH; | bu6mmorexa [IOK
KacaTenbHas https://m.edsoo.ru/bed12a43
IIJIOCKOCTH K cepe;

JI01a 6 Chephl
N3o0paxxenue chepsl,
3 Ia apHa HJ‘IOCKO(ETII/)I 1 bubmorexa HOK
P ' https://m.edsoo.ru/bc 15712
Ceuenusmapa
Hunusapuaeckas
MTOBEPXHOCTb,
o0Opazyromue

4 HJP;HI-i] MYeCKOM 1 bubmorexa HOK
HIDHEAP https://m.eds00.ru/6054b8c |
MOBEPXHOCTH, OCh
LWJIMHIPUYECKON
MMOBEPXHOCTH

WJIMHJIP: OCHOBAaHUS
5 E 6OKOBEI:$I | bu6mmoreka [IOK
https://m.edsoo.ru/188f6216
MOBEPXHOCTb,




oOpa3syromas u och;
10121 OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU

N3o0paxenue

UWIMH]IpA Ha

wiockocTH. Pa3Béprka
uunuHapa. CeueHust
UWIMHAPA 1
(MII0CKOCTHIO,
napajuieIbHON Uin
NEePIEeHIUKYIIPHON

OCH ITWJIMHJIPA)

bu6mmoreka [IOK
https://m.edsoo.ru/016e25eb

Konnueckas

MMOBEPXHOCTb,

oOpa3zyromue

KOHUYECKOM 1
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIINHA,

o0pa3yrolas 1 och; 1
roma > OOKOBOW U
HIOJTHOH TIOBEPXHOCTH
VY ceu€HHBbIN KOHYC:
oOpa3yromue u
BBICOTA; OCHOBAHHS U
OOKOBasi MOBEPXHOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

bu6mmorexa [IOK
https://m.edsoo.ru/897dd3b2

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

10

N306paxeHue Konyca 1

bu6mmorexa [IOK




Ha IJIOCKOCTH.
Pa3eépTka Konyca.
CeueHust KOHyca
(TII0CKOCTHIO,
rapajuieabHON
OCHOBaHHUIO, U
IIJIOCKOCTBIO,
MPOXOASIIEH uepes3

https://m.edsoo.ru/Obde1be8

BEPILUHY)
Kombunarmus ten
11 BOAICHIS I bu6mmorexa [IOK
patt https://m.edsoo.ru/3cef10e5
MHOTOI'PAaHHUKOB
MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
12 cdepsr; chepa, bubmmoreka [JOK
BIIMCAHHAs B https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WU B
TEJIO BPAILEHUS
[Tonsatue 06 06BEME.
13 OcHOBHBIE CBOICTBA bubmmorexa [OK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeT
14 OO0BEMIIUIUHPA, bubnnoreka [JOK
KOHYyca https://m.edsoo.ru/5513d87b
15 O0béM 1mapa u bubnmoreka [JOK
wIomanb chepsl https://m.edsoo.ru/d189bde2
ITogo6HbIe Tena B
16 IIPOCTPAHCTBE. bubnnorexa [JOK

COOTHOIIEHUS MEXKTY
[LIOIIAISIMA

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




MMOBEPXHOCTEH,
00BEMamMu TOJOOHBIX
Ten

KoHnTtposbhas padota
o temaM "Temna

bu6mmoreka [IOK

17
BpalleHus" u https://m.edsoo.ru/4a33a8ab
"O0bemsbl Ten"
18 Bekrop Ha mrockoctu bubnuorexa [JOK
U B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Crnoxenue u bubmuorexa [JOK
BBIYUTAHUEBEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHUEBEKTOPaH bubnnoreka [JOK
QuuCIIo https://m.edsoo.ru/dee379¢eb
Paznoxenue BekTopa
10 TPEM
)1 HEKOMIUIaHapHBIM bubnuoreka [IOK
BEKTOpaM. https://m.edsoo.ru/a28fd74e
[IpaBunonapannenenu
neaa
Pemienune 3anay,
CBSI3aHHBIX C
bu6nmoreka [JOK
22 IIPUMEHEHUEM IIPaBUII
. . https://m.edso00.ru/5a827900
JIEHCTBUM C
BEKTOpaMHU
Koopaunathao-
BEKTOPHBIN METOJI IPH
P P bubnmoreka [JOK
23 pelIeHNN

FeOMeTpI/I‘-IeCKI/IX
3a71a4

https://m.edsoo.ru/d3alfe30




24

[IpsamoyronbHas
CUCTEMa KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiime 3a1auu B
KOOpJAHMHATAX

bu6mmoreka [IOK
https://m.edsoo.ru/48db7058

25

Yron mexny
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

bubmuorexa [JOK
https://m.edsoo.ru/725effc4

26

27

28

Breruncnenue yrios
MEXK1Y IPSMBIMH 1
TJIOCKOCTSIMU

KonrponbHas pabora
1o teMe "BekTopsl n
KOOpJMHATHI B
npoctpaHcTae”

IToBTOpEHUE,
o0o011eHne u
cucTeMaTH3anus
3HaHUi. OCHOBHBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

bubmuorexa [JOK
https://m.edsoo.ru/8efbe78¢e

bu6nmoreka [JOK
https://m.edsoo.ru/77c22fc5

bu6nmoreka [JOK
https://m.edsoo.ru/1780ba5d

29

IToBTOpEHue,
000011IEHNE N
CHCTEMAaTH3allHs
s3Hannii. OCHOBHbBIE

bu6nmoreka [JOK
https://m.edsoo.ru/078cd184




30

31

burypsl, GakThl,
TEOpEeMBbI Kypca
TUTAHUMETPHH

[ToBTOpEHME,
000011IEHNE U
CHCTEMAaTH3aLHs
3HAHUH. 3a1a9n
TUTAHUMETPHH U
METO/Ibl UX PeIICHUS

[ToBTOpEHHE,
000011IEHE U
CHCTEMAaTH3aIUsI
3HAHUH. 3agaun
MJIAHUMETPUH U
METO/Ibl UX PeIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bubmuorexa [JOK
https://m.edsoo.ru/4dffda97

32

IToBTOpEHNE,
00o0011IeHE N
CUCTEMAaTH3aLHs
3HaHUi. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
CTEPEOMETPUN

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

33

34

NToroBaskoHTpoIbHA
spabota

IToBTOpEHME,
00001IeHNE U
CUCTCMaTHu3alusa
3HAHHI

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bubmuorexa [JOK
https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO
YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

KoanposepsiemoropesyJbtara

7.1

7.2

7.3

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero
o0mero odpasoBanus

I'eomerpus
OHepI/IpOBaTB IOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

HpI/IMeHSITB AKCUOMBI CTCPEOMCTPUU U CICACTBUA U3

HHUX IIPpH PCHICHUU I'COMCTPUUCCKUX 3aaa4d

OHepI/IpOBaTB IIOHATHAMMU napajajiCjabHOCTb n

NEPpHNCHAUKYIIPHOCTD IMMPAMBIX U IUIOCKOCTEH

7.4

7.5

KnaccuunupoBaTs B3aMHOE pacIioyioKeHUE MPsIMbIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, TpaHH
JIBYTPaHHOT'O yIia, peOpo JBYIpaHHOIO yria, TUHEHHbIH
yroJl IByTpaHHOIO yIJa, TpajycHas Mepa ABYIPaHHOIO

yria

7.6

OHepI/IpOBaTB MOHATHUAMU. MHOT'OI'PaHHUK, BLIHYKHBIﬁ u
HCBBIHyKJ'IBIfI MHOTI'OIrpaHHUK, OJICMCHTHI

MHOTI'OrpaHHHUKa, HpaBI/IJ'IBHHﬁ MHOT'OTrpaHHUK

7.7

7.8

PacriozHaBaTh  OCHOBHBIE  BUIBl MHOTOI'DAaHHUKOB
(nmupamuga, npusMa, NPSIMOYTOJIbHBIA Mapaieenune],
Ky0)

Knaccudunuposats MHOTOTPAHHUKH, BbIOMpast
OCHOBaHMS AN KiIacCUpHUKAIMKU  (BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTpPaHHUKH, MIpaBUJIbHBIE
MHOTOTPaHHUKH, TPSMbIE W HAKJIOHHBIE IIPU3MBI,

TapajuIeTICTUTIC b )

7.9

OnepupoBaTh NOHATUSAMU: CEKYIIas TUIOCKOCTh, CEYEHUE

MHOT'OrpaHHUKOB




7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

OOBSCHATD MPUHLIMIIBI MOCTPOEHUS CEUYCHUI

MHOTI'OI'paHHUKOB, UCIIOJIB3YA MCTO CJICI0B

Crpouth ceueHuss MHOIOI'PAaHHUKOB METOJOM CIIEJOB,
BBITIOJHSATH (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB

MPOCTHIX 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y

Pemrats 3aladyd Ha HaXOXIACHUC TI'COMCTPHUYCCKUX
BCJIIMYHUH IIO0 06pa3uaM WK  aJITOpUTMaM, IIPHUMCHIA
HU3BCCTHLIC AHAJIMTUYCCKHUC MCTOAbl TIIpH PCHICHUU
CTaHJAPTHBIX MAaTEMATUYCCKHX 3ada4 Ha BBbIYMUCICHUC
paCCTOSIHI/H\/JI MCXKAY HABYyMA TOYKaMH, OT TOYKH OO0
HpHMOﬁ, oT TOYKH a0 IIJIOCKOCTH, MCKIY

CKpCHIUBAOIIHUMHUCS ITPAMBIMU

Pemate 3amaun Ha HaAxXO0XKAEHUE T'E€OMETPUUYECKUX
BEJIIMYMH 10 oOpasliaM MWIH aJrOpuTMaM, MPUMEHSS
W3BECTHBIE AHAIUTUYECKHE METOJbl TpPU PEIICHUN
CTaHJIApPTHBIX MATEMAaTHYECKUX 3a/1ad Ha BBIYMCIICHHUE
YIJI0B MEXIY CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEXIY
OpsAIMOM M IUIOCKOCTBIO,  MEXAY  IUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB

Boruncnsate  00BbEMBI M TUIOHIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (MpU3Ma, NMUpaMuja) ¢ NPUMEHEHUEM
(hopMyIl, BBIYUCISTH COOTHOIICHUS MEXIY IMIIOMIAJASIMH

MOBEPXHOCTEN, 00bEMAMHU MTOOOHBIX MHOTOIPaHHUKOB

OnepupoBaTh NOHATUSMU: CUMMETPHS B MPOCTPAHCTBE,
LEHTP, OCb U IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh H

IJIOCKOCTh CUMMETPHUH (PUTYPbI

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH
nHpOpPMAILIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHX

¢durypax, IpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaxX

[IpumensaTp rTeomeTpuyeckue (akTbl Ui  PEUICHHs
CTEPEOMETPUYECKUX 3aj1ad, MPEAIOIararoIux
HECKOJIBKO IIAroB PEIICHUS, €CJIN yCIOBUS TPUMEHEHNUS

3aJaHbl B SBHOH (opme

7.18

IIpuMeHATH mpocTEHIIME IPOTPaMMHBIE CpPEICTBA H

OJICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTCMBI npu




pEIICHUH CTEPEOMETPUICCKUX 3a/1a4

7.19

[IpuBoauTH IPUMEPBI MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MPHUPOJIC€ W KU3HH, PACIO3HABATH

IIPOABJICHUEC 3aKOHOB I'€COMETPHUU B UCKYCCTBE

7.20

11 KVIACC

[lpuMeHsTh  MONyYEHHBIE 3HAHWS HA  IPAKTHKE:
AQHAIM3MPOBATh pEATbHBIC CHUTyalldd ¥ [PUMCHSTH
W3YyYCHHBIC TOHSATHS B IMpOIecce IIOMCKa PEHICHUs
MaTeMaTU4eCKH c(hopMyIUPOBAHHOMN POOJIEMBI,
MOJICIUPOBaTh  peajibHble  CUTyalldd Ha  S3BIKE
TE€OMETPHH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM T'€OMETPUYCCKUX TOHSATHH U TEOpEM,
anmapara ajireOphl, pemaTh MPAKTHYCCKHE 3a/adH,

CBA3aHHBIC C HAXO0XKIACHHUEM I'COMCTPHUUCCKUX BCIIMYUH

KonnpOBepﬂeMorope3y.ﬂLTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yabTAThHI 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl CPeHEro
0o01rero o0pa3oBaHus

I'eomerpus

6.1

Onepuposatb HOHATHSMH: LWIMHIPAYECKAs
IIOBEPXHOCTb, oOpa3yoiue HUAJIMHIPUYECKOU
MIOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IOBEPXHOCTD,
oOpasyrolmue  KOHMYECKOH  IIOBEPXHOCTH,  KOHYC,

cepuueckas moBepXHOCTh

6.2

PacnoznaBate Tena Bpamenus (MUIMHAP, KOHYC, cdepa

Y 11ap)

6.3

OOBACHATH CIIOCOOBI MOJIy4CHHA TCJI BpalllCHUA

6.4

6.5

KnaccudunupoBath B3auMHOE pacronoxeHue chepsl u

TIIIOCKOCTH

OnepupoBarb TOHSATHSIMHA : IapoBOH CETMEHT,
OCHOBAaHHME CETMEHTA, BBICOTA CErMEHTA, IIapOBOM CIIOM,
OCHOBAaHHME WIApPOBOI0 CJIOS, BBICOTA IAPOBOrO CJOS,

IaPOBOU CEKTOP

6.6

Boeruncnsate 00BEMBI W TUIOMIATU TIOBEPXHOCTEH Tem




6.7

6.8

BpAIlleHHUs, TEOMETPUYECKHX Tel C MPUMEHCHHEM
hopmy

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B
chepy U onmMcaHHBIA OKOJIO cepbl, cepa, BliMcaHHAS B

MHOT'OI'paHHUK UJIA TCJIO BPAILLICHHUA

Broruncisars COOTHONIECHUS MEKY IIonIagsIMu

MOBEPXHOCTEH U 00bEMAMH TIOIOOHBIX TEI

6.9

6.10

6.11

N3o00paxaTs u3ydaemble (QUIYpHI OT pPYKH U C

IIPUMEHEHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX 0OBEMHBIX (PUIYp: BUJI CBEPXY, COOKY, CHU3Y;

CTPOUTH CEYEHUS TEJ BPALLECHUS
W3Bnekatb, WHTEPIPETHPOBATH M MPEOOPa3OBHIBATH
WHGOPMAIIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPHYECKHX

(I)I/Il"yan, MMPpEACTABICHHYIO Ha YEPTCIKAX U pPUCYHKAX

6.12

6.13

6.14

[IpumensTe reomerpuyeckne (akTbl sl  pEHICHUs
CTEPEOMETPUYECKUX 3az1ad4, IIPEAIIOJIAraroIINX
HECKOJIBKO IIAroB PEIICHUs, €CIU YCIOBUS IPUMEHEHUS

3aJlaHbl B IBHOU (hopme
OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

BrinonHsITh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHUA
BCKTOPOB MU YMHOXCHHUS BCKTOpPA Ha 4YHCIIO, O6’I)SICH$ITI>,

KaKUMH CBOMCTBAMHU OHH 00JIaaf0T

6.15

[IpumeHsTh NpaBUiIO NapajuleNenunena Mpu CI0KEHUU

BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: AOCKAPTOBBI KOOPAWHATHI B
MIPOCTPAHCTBC, BECKTOP, MOAYJIb BCKTOpA, PaBCHCTBO
BCKTOPOB, KOOpAUHATHI BCKTOpa, yroia MCKAY
BCKTOpaMH, CKaJIIpHOC IIPOU3BECACHUC BCKTOpPOB,

KOJIUIMHCAPHBIC U KOMITIAHAPHBIC BEKTOPHI

6.17

Haxonutbs cymMmmy BEKTOPOB U MPOU3BEACHUE BEKTOpPA HA
4HuCIIO,  Yrod  MeXAy  BEKTOpaMH,  CKaJspHOE
NIPOU3BEIECHUE, PACKIAAbIBaTh BEKTOp 10  JBYM

HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3afaBaTh IJIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOU CUCTEME

KOOpJAMHAT




6.19

Pemwats mpocreiluve reoMeTpUYecKHe 3ajadd  Ha

MNPUMCHCHUC BCKTOPHO-KOOPANHATHOI'O MCTOAA

6.20

6.21

Pemwate 3amaum Ha [10Ka3aTeNbCTBO MAaTEMaTHYECKUX
OTHOILIECHUN M HAXOXKICHUE ICOMETPUYECKUX BEIUYHUH
o obpa3uaMm WM aarOpuTMaM, HPUMEHsSI U3BECTHBIE
METOJbl IPU PEIICHUM CTAaHIAPTHBIX MaTEMaTHYECKUX
3a1a4

IIpuMeHATH mnpocTEHIIME IPOTPaMMHBIE CpPEICTBA H
3JIEKTPOHHO-KOMMYHUKAI[UOHHBIE CUCTEMBI pu

PCUHICHUU CTCPCOMCTPHUICCKUX 3a/lav

6.22

6.23

[IpuBoauTH IIPUMEPBI MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B IMPHUPOJIE U KU3HM, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

[IpumeHsaTh  TONy4YeHHBIE 3HAHUS HA  IPAKTHKE:
AQHAJIM3UPOBATh pPEAIbHbIE CHUTyallUM U I[PUMEHATH
U3Y4YECHHbIE TIOHATHSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTUYECKH chopMyIUPOBaHHOMI po0JIeMBl,
MOJIETUPOBAaTh  peajbHble  CUTyalldd Ha  SI3bIKE
TEOMETPHUH, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUH M TEOpEM,
anmaparta anreOphl, pemaTh MPaKTUYECKHe 3a/]ayH,

CBA3aHHLBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCIINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

7.1

7.2

7.3

7.4

IIpoBepsieMblii3jIeMeHTCOAEPKAHNS

I'eomeTpus

OcHOBHbIE TIOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonssiTue 00  aKCMOMATHMYECKOM  IOCTPOCHHHM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKalOLIUecs,
napajuiefibHble U CKpeluBaromuecs mnpsmelie. [lapanienbHOCTh TOPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajUlelibHble MpsIMble B  I[POCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M TIIOCKOCTU. YTIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YIOJ MEXKIy TMPSMBIMH B IMPOCTPAHCTBE.
[TapamienpbHOCTh MJIOCKOCTEHN: NMapajuleIbHbIe MJIOCKOCTH, CBOWCTBA MapajlieIbHbIX
iockocteil. Ilpocreiiimne npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETpPa’Jp,

KyO, mapajuiesienumnes, NoCTPOCHUEe CeUeHN!

[lepneHUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MaPAIJICIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSIMOU MEPIIEHINKYIISIPHOU
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIrOJd MEXAYy MNPAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yroJI, JMHEHHBIA Yroja JAByrpaHHoro yria. lleprneHaukynsp wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IMpPSAMOM 10
IUIOCKOCTH, MPOEKIHsT QUIypbl HAa IJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  JBYX  Iulockocre. Teopema o0 Tpéx
NEPHEHANKYIIAPax

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamuienenumnen, NpsMOyroJIbHbINA MapalIesICIIUIIE]
U ero cporictea. [lupamuna: n-yroiapHas nupamuaa, TpaHA U OCHOBaHUE MMHPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MHPAMHJIBI, MPABUIbHAS U yCEUEHHAs MUpaMUIA.
OneMeHTsl NpuU3Mbl W nOUpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHMKH: IIOHATHE

[IPaBUJILHOIO MHOIOIPaHHUKA, IpaBWIbHAs IIpU3Ma M IPaBWIbHAs IUpaMUIA,




MpaBUJIbHAS TPEYrojbHas MUpaMUAA U MPaBUWIbHBIN TeTpadap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOAEKa’yaAp U ukocadapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTpAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. BHCMGHTBICI/IMMeTpI/II/I B nupaMmujaax, Imapajiiejacnuicaax,

IMPaBUJIbHBIXMHOI'OT'paHHHUKAaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOM IIOBEPXHOCTU U TIOJIHOM IIOBEPXHOCTU MpPSIMOM MPHU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMO npu3Msbl. [1momans 60koBoi
NOBEPXHOCTU M IOBEPXHOCTH IMPAaBWIBHON MNHUpaMHUAbl, TEOpEMa O IIOLIAAU

yceuénHoit nupamuabl. [loastueo600vEmMe. O0BEMIHPAMUIBI, TPU3MBI

7.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CooTHoONIEHUS MCKAY IUIomaasaMunu HOBCpXHOCTeﬁ,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsiembliidjIeMeHTCOAEPKAHUSA

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI IIOBCPXHOCTD, 06pa3yfonme I.IHJ'IPIHI[pPI‘lCCKOfI MMOBECPXHOCTHU, OCb
IIHJII/IHI[pI/I‘IGCKOfI IMOBEPXHOCTH. HI/IJ'II/IHJIpI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 och, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNIECKOW MOBEPXHOCTH, OCh U BEPIIIUHA
KOHWYecKoi moBepxHOcTU. KOoHyc: OCHOBaHHME M BepIIMHA, 0Opasyromas U OcCh,
wionaab OOKOBOW W TOJHOW MOBEPXHOCTH. YCEUEHHBIMKOHYC: 00pasylole u

BbICOTA, OCHOBAaHUA U 6OKOBa$IHOBerHOCTI)

Cdepa u map: ueHTp, paauyc, AMaMeTp, IIOAaAb MOBEPXHOCTU cdeprl. B3anmHoe

pacnosoxkeHue chepsl U IMIOCKOCTH, KacaTeibHasl IMJIOCKOCTh K cdepe, MIomaab

cdepbl

6.4

N3006paxenue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTKamuiineapa u KoHyca

6.5

KomOunanmu Ttenm BpalieHus W MHOTOTPAHHUKOB. MHOTOTPaHHUK, OINMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsd B MHOT'OI'PAHHUK, WJINW TCJIO BpalllCHUSA

6.6

[Tonstne 06 00BEMe. OcHOBHBIE CBOWcTBa 00BbEMOB Ten. TeopemMa 00 00BEME
NPSIMOYTOJIBHOTO NapaieNienunena 1 cieacTus u3 He€. OOBEM UIUMHIPA, KOHYCA.

O6bEmapa u momaaschepb

6.7

[TonoGHBbIe Tena B mpocTpaHcTBe. COOTHOLICHHS MEXTy IJIOUIAIIMU TIOBEPXHOCTEH,




00bEMaMU TOTOOHBIX TEN

6.8

6.9

6.10

Ceuenust muiMHApa (MapajuiebHO M TEPIEHIUKYISPHO OCH), CEYEHHS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILINHY), CEUECHUS 11apa

Bexktop Ha miockocty U B mpocTpaHcTBe. ClIOKEHME W BBIYUTAHHE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4ucio. PasnokeHue BekTopa 1o TpEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuiio napamienenunesna. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM

MpaBWJI ICUCTBUM C BEKTOpAMH

[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHAThI BeKTOpA.
[Ipocreiimue 3agauM B KOOpAMHATaXx. Yroia Mexay BekTtopamu. CkanspHoe
MPOM3BE/ICHUE BEKTOPOB. BhIUMCICHUE YIIOB MEXKAY MPSMBIMH U IIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIMMETOANIPUPELIEHUUT€OMETPUYECKNX3a1a4




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

KoanpoBepsiemororpebtoBanus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM
pe3yJibTaTaM 0CBOCHUS OCHOBHOM 00pa3oBaTe/ibHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

BnageHne MeromaMM J10Ka3aTeNbCTB, aJITOPUTMaMU
pemieHus  3a7a4;  yMeHwe  (opMmynupoBaTh @ H
OIEpUPOBATh IOHATUSAMHU: ONPEACICHUE, AaAKCHOMA,
TeopeMa, CIIEJICTBHE, CBONCTBO, IIPU3HAK,
JI0Ka3aTeabCTBO,  PABHOCWIBHBIE  (POPMYIHUPOBKH;
NPUMEHATh HX; yMEHHE (OpPMYIHPOBAaTH OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPDI
u KOHTPIIPUMEDHI, HCIIOJIb30BaTh METOJ
MaTeMaTHYECKON WHIYKIINH; IIPOBOAUTH
JIOKa3aTelIbHbIE PAacCyKICHUs IpU PELICHUH 3a]ad,
OLICHMBATh JIOTUYECKYIO IPABWIBHOCTb PACCYKICHUI;
YMEHUE  ONEpPUpPOBATH  TMOHATUSAMHU:  MHOXECTBO,
IIOJAMHOKECTBO, OIEpALlMA HaJ MHOKECTBAMH; YMEHHE
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapar Juist
ONMCAHUS PEATBHBIX IPOLECCOB M SABJIECHUH M TpHU
pelleHnn 3aja4y, B TOM 4YHCIE U3 JIPYIHMX Y4eOHBIX
IPEIMETOB; YMEHHE OIEpUpOBaTh MOHATHUAMU: Trpad,
CBSA3HBIM Tpad, AepeBo, HMKI, rpad Ha IIOCKOCTH;
yYMEHHUE 3a/1aBaTh M OMHCHIBaTh Ipadbl Pa3IUYHBIMU

crocobaMu; UCIOJIb30BaTh Ipadbl MpU peLICHUH 3a/1a4

YMeHue oneprupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO,
LIEJIOE YMCIIO, CTENEHb C LENbIM MOKa3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENEHb C PalUOHAIBHBIM
HOKa3aTeseM, CTEINIEHb c JeNCTBUTENbHBIM
nokaszareseM, Jorapupm 4UMciIa, CHUHYC, KOCHHYC U
TAQHT€HC IPOU3BOJIBHOTO YMCJA, OCTAaTOK IO MOIYIIO,
pallMOHAJIbHOE  YMCIO,  HPPALUOHAIBHOE  YHCIIO,

MHOXCECTBa HATypaJbHbIX, MLOCJIbIX, pallOHAJIbHBIX,




JNEHCTBUTENIBHBIX ~ YHCEJ;  YMEHUE  MCIIOJIb30BaTh
NPU3HAKH JEIMMOCTH, HAMMEHBIINI 00Ul IeTUTeNb U
HauMeHblIee olllee KpaTtHoe, alroputM EBknmaa npu
pelleHnu  3a4ay; 3HAKOMCTBO C  pa3jIM4YHBIMU
HNO3ULIMOHHBIMM ~ CHCTEMaMM  CUHCIIEHUS;  YMEHHE
BBINOJIHATh BBIYUCIICHHE 3HAYCHHWA M MPeoOpa3oBaHUs
BBID@XEHUII CO  cTemeHsMH U Jorapupmamy,
npeoOpa3oBaHus APOOHO-PAIIMOHATBHBIX BBIPAKEHUMN;
yMEHue OIIepUPOBATh HOHATUSAMMU:
MOCJIEIOBATENBHOCTD, apu(METHYeCKast IMPOTrPECcCHs,
reoMeTpuuecKas nporpeccusi, 66CKOHEUHO YObIBaroIas
reoMeTpuyecKass  Iporpeccus; yYMEHUE  3aJ1aBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCJIE€ C IOMOILBIO
PEKYppeHTHBIX  (QOpPMYINI;  YMEHHE  ONEpUPOBATH
HNOHATUSMM:  KOMIUIEKCHOE  YHCIIO,  CONpPSIKEHHBIE
KOMIUIEKCHBIE ~ 4YHCJIa,  MOJAYJIb U  apryMEHT
KOMILJIEKCHOTO 4Hcia, (GopMa 3amuCcH KOMILUICKCHBIX
yhcen (reomeTpuyeckas, TpPUTOHOMETpUYECKass U
anreOpanyeckas); yMETh POU3BOJIUTh
apu(dMeTHIeCKue AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOANUTH TPUMEPHl HCHOJIB30BAHUS KOMILJIEKCHBIX
YHCeJI; ONEePUPOBaTh MOHATHUAMU: MaTpuma 2x2 u 3x3,
ONpeNieNUTeNb  MaTPHUIbl, TE€OMETPUUYECKHH  CMBICI

OTPEIeTTUTEINS

YMeHune omnepupoBarh IMOHATHSAMHU: PallMOHAIBHBIE,
UPpALMOHAJIBHEIE, [I0Ka3aTeNbHBIE, CTEIICHHBIE,
jorapudmuyueckre, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPAaBEHCTBA, MX CHUCTEMBI, YMEHHUE OIEPUPOBATH
MOHATUSIMH: TOXJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO, CUCTEMa
YPaBHEHUI U HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUM,
HEPaBEHCTB M CHUCTEM; YMEHME pellaTb ypaBHECHUS,
HEPaBEHCTBA W CHUCTEMBI C IIOMOINBK PA3IMYHBIX
IIPUEMOB; pellaTb YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IIapaMeTpoOM; IIPUMEHATh YPABHECHH S, HEPABCHCTBA, UX

CUCTCMBI IJId pCHICHUA MATCMATUYCCKUX 3a4da4 U 3a/1a4




W3 Pa3IMYHbIX 00JIACTeH HAYKU U PEATbHOU KU3HU

VYMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTD
(GyHKLINHU, TEPUOIUYHOCTD (PYHKIUHU, OTPAHUYEHHOCTH
(GyHKLIMH, MOHOTOHHOCTb  (YHKLUH, 3KCTPEMYM
¢yHkunMu, HauOoNbIIee M HAUMEHbIIEC 3HAYCHUS
(GYHKIMM Ha MPOMEXYTKE, HemnpepbiBHas (yHKIMS,
acUMITOTHl rpaduka (QYHKUUH, TepBas W BTOpas
IIPOU3BOIHAS GyHKLHY, reOMeTPHUUECKUI U
¢u3nUecKuii CMBICH TPOU3BOAHOHN, MepBooOpa3Hasd,
orpeieNEHHbIN UHTErpa; yMEHHe HaXO/UTh
aCHUMIITOTHI Tpaduka (YHKIHHA; YMEHHE BBIYHUCIATH
IPOU3BOJIHBIE CYMMBbI, IPOM3BEAEHUS, YAacCTHOTO H
KOMIIO3UIIMK  (YHKIUH,  HaXOAWTh  ypaBHEHHE
KacaTeJbHON K rpaduky (QYyHKLHHU; YMEHHE HaXOAWUThb
NPOM3BOJHBIC  JJEMEHTApHBIX  (YHKIMHA;  yMEHHE
UCMOJb30BaTh  NPOMU3BOAHYK IS MCCIEIOBAaHUs
¢GyHKIMH, HaXoAUTh HauOOJbIIME W HAUMEHbIINE
3Ha4YeHUs (PYHKIUI; CTPOUTH rpa)KU MHOTOYJICHOB C
UCTIOJI30BaHUEM alliapara MaTeMaTHYeCKOTO aHAIIN3a;
IPUMEHSTh IPOU3BOJIHYIO e HaXO0XKJICHUS
HAWIYYIlIero pemieHus] B TPHUKIAIHBIX, B TOM YHCIE
COLIMAIbHO-9KOHOMHYECKUX U (PHU3MUECKUX 3ajayax;
HaxOJUTh TUIOMATU W O0O0BEMBI (GUTY C TIOMOIIBIO
MHTETpaia; MNPUBOAUTH MPUMEPHl MaTeMaTHYECKOrO
MOJIEJIMPOBAaHUSl C MOMOIIbI0 U depeHIanTbHbIX

YPaBHEHUU

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (YHKIUH,
obpatHass GyHKIMS, KOMIO3UIUS (YHKIWUN, JTHHEHHAS
byHkuus, KBaApaTuyHas (YHKIMS, paldOHAIbHAs
GyHKIUs, cTeneHHas (QYHKIMS, TPUTOHOMETPUYECKUE
¢byHKLIMU, OOpaTHBIE TPUTOHOMETpPHUUYECKHE (DYHKIUH,
noKasaresibHasi ¥ jorapupmuyeckas QyHKINN; YyMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKIMHA, BBIIOIHITH
npeoOpa3zoBanusi rpaduKoB (PYHKIMH, MCIIOIB30BAThH
rpaduKy Ui M3Y4YEHHUs IPOLECCOB U 3aBHCUMOCTEH,

IPU pELIeHUH 3334 U3 JIPYruX Y4eOHBIX MPEIMETOB U




3aJa4 M3 peaJbHOM KHU3HU; BbIpaXKaTh (opMylaMu
3aBUCHMOCTH  MEXJy BEJIMYMHAMHU, MCIOJIb30BaTh
cBoiictBa W rpadpuxku  QyHKUMH IS pelieHus
ypaBHEHUN, HEPABEHCTB M 3a/ady C MapamMeTpami;
n300paxarh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA

pELIEHNUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/a4M Pa3HbIX TUIIOB (B
TOM 4YMCJI€ Ha IPOLIEHTHI, 10JIM U YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 33/1a41 U3
o0nacTd  ynpaBi€HHMs JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHUS, YypaBHEHUS,
HEpaBEHCTBA M HUX CHUCTEMbl 110 YCJIOBUIO 3a/lauH,
UCCIIEIOBaTh IIOJIyYEHHOE pELICHHE U  OLEHUBATh
IPaBJION0I00HOCTh pe3yJIbTaTOB; yMeHue
MOJIEJIMPOBaTh  pEajbHbIE  CUTyallUM Ha  SI3bIKE
MaTeMaTHKH; COCTaBIATb BBIPAKEHUS, YpaBHEHMUS,
HEpPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHUIO 33JauH,
UCCJIE0BATh IIOCTPOECHHBIE MOJENH C UCIOJIb30BAaHUEM

anmnapara anreOpbl, HMHTEPHPETUPOBATH MOJYYCHHBIN

pe3ynbTaT
YMeHnue ONepUpOBaTh MOHATUSIMU: cpenHee
apupMeTuIecKoe, MeaHuaHa, HauOoJbIIee u
HavMeEHbIIIee 3HAYEHMS, pa3max, JUCTiepCHs,

CTaHJAPTHOE OTKJIOHEHWE YHCIIOBOTO Habopa; yMeHHE
U3BIIEKATD, WHTEPIPETUPOBATH uH(pOpMaIHIO,
MPEJCTAaBICHHYI0 B  Ta0JMIax, Ha JuarpaMMax,
rpadukax,  OTpPaKAIOUIyId  CBOWMCTBAa  pealbHBIX
MIPOLIECCOB U SBJIEHUH; MPEACTaBIATh WH(OpPMALIUIO C
MOMOIBI0  TAa0NHWII W JgUarpamMm;  HCCIEI0BaTh
CTaTUCTUYCCKUE NJAaHHBIC, B TOM YHMCJIC C IIPUMCHCHHUEM
rpaguueckux MeTOAOB U DJIEKTPOHHBIX CpPEICTB;
rpau9YecKd HMCCIIEeNOBaTh COBMECTHBIE HAOJIOIECHUS C
MOMOIIBI0  AWAarpaMM pAcCeMBaHHWs W JUHEHHON

perpeccuu

YMeHue OonepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U

ciydyaiiHOe  COOBITHE,  BEpOSITHOCTh  CIIY4ailHOTO




COOBITHS; YMEHHE  BBIUHCISTH  BEPOSTHOCTH  C
UCTOJIb30BaHUEM TpaUUeCKUX METOJOB; IPUMEHSTH
bopMyIbl CIOXKEHUSI W YMHOXKEHHUS BEpPOSTHOCTEH,
dopmyity monHON BeposiTHOCTH, (popmyny bepnymim,
KOMOWHATOpHBIE (AaKTBI ©W  (OPMYJIBI; OIEHUBATH
BEPOSTHOCTH PEAIbHBIX COOBITHIA; YMEHHE OTIEPHPOBATH
MNOHATUSIMM:  CllydaifHasi BeJIMYMHA, paclpeaesieHue
BEPOSTHOCTEH, MATEMaTHUYECKOE OXHJIAaHUE, TUCTIEPCHS
U CTaHJAPTHOE OTKJIOHEHHE CIIy4allHOH BEIMYHHBI,
GyHKIMU pacnpeneneHuss ¥ INIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOIO W  HOPMAJIBHOTO  pacIlpeieieHuil;
yMEHHUE UCTIOJIb30BATh CBOIiCTBA U3yYCHHBIX
pacrpeneneHuil s pelleHus 3aJad; 3HaKOMCTBO C
NOHATUSAMH:  3aKOH  OOJBIIMX  YHCET,  METOJBI
BBIOOPOYHBIX ~ HCCIENOBaHUI; yMEHHE MPHUBOIUTH
OpUMEpPbl  TPOSBICHHUS 3aKOHA OOJNBIIMX YHCEN B
NPUPOAHBIX U OOIIECTBEHHBIX SBIICHUSAX; YMEHUE
OTIEPHPOBATH TIOHATHSMHU: COYETaHHE, IEePECTAaHOBKA,
YUCIO COYETAHHUH, YHUCIO MEPEeCcTaHOBOK, OWHOM
HrloToHa; yMeHHe NpUMEHSITh KOMOMHATOPHBIE (DaKThI
U pacCyXKAEHUs U1 peleHus 3a/]ad; OLEHHUBATh
BEPOSITHOCTH  pEATbHBIX  COOBITHIA;  COCTaBIIATH
BEPOSTHOCTHYIO ~ MOJEIb U  HHTEPHPETHPOBATH

MTOJIyYEHHBIN pe3ysbTaT

YMeHune oOonepupoBaTh MOHATHAMHU: TOYKA, Mpsmas,
IIJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA
yIJla, IWIOCKUM yroJl, IBYI'PAaHHBIA yToJ, TPEXTPAaHHBIN
YIoj, CKPEIIMBAIOLIUECH MpsMBIE, [APaUIEIBHOCT U
NEePNEHAUKYJISIPHOCT NPSIMBIX M IUIOCKOCTEH, Yol
MEXIY NPSAMBIMHU, YTOJI MEXAY IIPSAMON U IUIOCKOCTHIO,
YIOJd MEXAY IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSIHUE MEXKIY NPSAMBIMU, PACCTOSHUE
MEXIy IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh IIpHU
pelieHnH 3a7ady  M3Y4YeHHBIE (aKTBl M  TEOPEMBI
IUIAHUMETPUM; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB

OKpYyZKaromero Mmupa, CTpoOuTb MaTCMAaTHUYCCKUC MOICITINA
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C TIOMOIIBIO TCOMETPUUCCKHX MMOHATHH U BCJIIMYHH,

pelmiaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKHUC 3a/la4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOUIAIL (PUTYPEI,
00béM  urypbl, = MHOTOTPaHHUK,  IPaBUIIbHBIN
MHOTOTPAaHHHMK,  CEYEHHWE  MHOTOrpaHHHMKa,  KYO,
napajjieNnenunes, npusMa, nupamuaa, ¢urypa u
MOBEPXHOCTh BpALICHUs, IUIUHID, KOHYC, 1ap, chepa,
wiomaab cdepsl, MIOLAJb MMOBEPXHOCTH IHPAMMJIBL,
OpuU3Mbl,  KOHyca,  IHIUHApa, 00BEM  KyOa,
IPSMOYTOJIBHOTO napajJiesienunesa, IUPaMU/IbI,
OpU3Mbl, [WIMHIApA, KOHyca, Imapa, pas3BEpTKa
IOBEPXHOCTH,  CEUeHMs] KOHyca M  LMJIUHJpA,
napajielIbHble OCH MM OCHOBAHMIO, CEUCHME ILIapa,
IUIOCKOCTh, Kacaromasicsi cgepsl, LHWIMHApPA, KOHYCA;
YMEHHE CTPOUTH CEYCHHE MHOTOIpaHHHKA, N300paKaTh
MHOTI'OI'PaHHUKH, (PUTYPBI M TOBEPXHOCTH BpalLlEHHs, UX
CeUeHHs, B TOM 4YHCIIE C TOMOIIBIO DIIEKTPOHHBIX
CPE/CTB; YMEHHE IPUMEHSTh CBOMCTBAa T€OMETPHUECKUX
¢buryp, caMocTosTeabHO (GOPMYJINPOBATH OINpPEAETICHUS
U3y4aeMbIX (UTyp, BBIABUTaTh TUIIOTE3bI O CBOMCTBAX U
IIpU3HAKaX FreoMeTpUUYecKux (Guryp, 000CHOBBIBATH WU
ONpoBepraTh MX; YMEHHE NPOBOAMTH KJIACCH(PUKALNIO
buryp TO pa3NIUYHBIM  TPHU3HAKaM, BBIOJHATH

HeO6XOI[I/IMLIe AOMIOJIHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaThb MOHATUSMH: JBIDKEHHE B
MPOCTPAHCTBE, NapaJIebHBIA MEPEHOC, CUMMETPHS Ha
TUIOCKOCTH U B MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3zoBaHre mo00us, oJ00HbIE PUTYpBI; YMEHUE
pacrio3HaBaTh paBHbIE M M0J00HBIE (UTYPBI, B TOM
qyucie B TNPHPOJE,  HCKYCCTBE,  apXUTEKTYpE;
UCMOJb30BaTh ~ TEOMETPUYECKHE  OTHOWIEHHS  IpH
pPEIICHUN 3ada4; HAXOJUTh T'COMETPUUCCKUE BCINYMUHBI
(uMHa, yroJi, MIouaas, 00bEM) IPU pelIeHUH 3a/1a4 U3
IPYruX Yy4eOHBIX HPEAMETOB M W3 PCabHOM JKU3HH;
YMCHUC BBIYUCIIATE TCOMCTPUUCCKNEC BCIIMYNHBI (,[[JII/IHa,

yroja, IUIomanas, OO0BEM, IUIOMIAAb IOBEPXHOCTH),
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UCTIONB3Ysl HM3Y4YeHHBIE (OPMYIBI M METOIBI, B TOM
qucie: IUIONIAh TOBEPXHOCTH IMHUPAMHUIBI, TPU3MBL,
KOHyCa, LWIUHApA, Iutomanb cdepbl; 00BEM KyoOa,
IPSIMOYTOJBHOTO napasuieNenumnesna, UPAMUJIBI,
NpPU3MBI, [WIMHAPA, KOHyca, Iapa, YMEHHUE HAXOIUTh

OTHOIIEHHE 00bEMOB OZOOHBIX (pUTyp

YMmenue onepupoBarh IMOHATHUSAMH: NPSAMOYTOJIbHAs
CUCTeMa KOOpAMHAT, BEKTOP, KOOPJIUHAThI TOYKH,
KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEIACHUE
BEKTOpa Ha 4YHCIIO, paslio’KeHHUE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TPOM3BEIICHUE, BEKTOPHOE MPOU3BEIICHUE,
Yroa MeXAY BEKTOpaMH; YMEHHE MCIOJIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METOJ I pPEUICHUS
reOMETPUYECKUX 3alad M 3aJad JAPYTUX Y4eOHBIX

IIPEAMETOB

YMeHue BbIOMpaTh MOAXOAAIIUN METON ISl pelleHus
3aJa4d; [OHMMAHHME 3HAYMMOCTH MATEMaTUKU B
W3YYEHUU TPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U
ABJICHUM; YMEHHME pPaCIIO3HABATh IPOSBIICHUE 3aKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHHUE PUBOIUTh IIPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOM W MHUPOBOU

MaTeMaTU4eCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
1o Panmonanbubie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOI creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypalbHON CTENEHU
14 Crenenb ¢ wnenbiM nokazatesnieM. CTeneHb € pPaLMOHAIBHBIM I10Ka3aTEJIeM.
' CaolicTBacTenIeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndynble U HaTypajlbHbIe JOrapupMbl
JeiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepauu ¢  JeHCTBUTENbHBIMU
1.7 yucnaMu.  [IpuOnmKEHHBIEBBIUNCICHNS, TMPAaBUJIAOKPYTJCHUS, NpPUKUAKA U
OLICHKape3y/IbTaTaBbIYMCICHU I
1.8 [TpeoOpa3oBaHuEBBIpAKEHUI
1.9 KomnuekcHbleuncia
2 VYpaBHEHMS U HEPABEHCTBA
2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS
2.2 HppanmonansHbleypaBHEHUS
2.3 TpuronomeTprudecKueypaBHEHUS
2.4 [ToxazarenbHble U TOTapUPMUUECKHEYPABHEHUS
2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 HppanmonansHpIeHEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKUCHEPABEHCTBA
2.8 TpuroHoMeTprUYECKNEHEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHbie 1 HeuéTHBIE PyHKUMU. [leproanueckuedyHKIUHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IefdbIM Ioka3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI3aJaHUAIIOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 HauanamaremarnyeckoroaHaimsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 DKCTPEMYMBI. Haxoxnennenan6omnpiiero 51
HalMEHbIIEr03HaYeHUA(DYHKIIMMHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, Onepaluy HaJi MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHascTaTUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 DUrypeHaIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTUBPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe odmectBo «M3aarenscTBo «IIpocsemnienuey», 2017 r

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. AynuuusiH, Kponray3: Kontponbhbsie paboTel o reomerpuu: 11 kiace: k
yueOHuky JI.C. Atanacana "I'eomerpus. 10-11 kimaccer",Ox3amen, 2007 r

2. I'eomerpus. 11 knace. KonrponsHo-u3mepurenbasie matepuansl. PI'OC,
Bako, 2016.

3. b. 3uB: I'eomerpus. Jnnakrudyeckue Mmarepuaisl. 11 knacc, [IpocBenienue,
2018 r.

4. EpmoBa, ['oto60opoibko: CaMOCTOSTENbHBIE U KOHTPOJIbHBIE pa0OTHI IO
reometpum s 11 knacca, Mnekca, 2016 ¢

5. 'eometpusi. 11 knacc. Iloypounsie pa3paboTku K y4eOHOMY KOMIUIEKTY
JI.C. AtanacsiHa u np. Bako, 2018

6. 'eometpus. 10 xnacc. [loypounsie pa3paboTku K y4eOHOMY KOMIUIEKTY

JI.C. Aranacsina u ap. Bako, 2018



MPUNOXEHWE K PABOYEN NPOrPAMME

Kon-
Tema = D | Y] moer

oB

1 | Tesa Bpamenus 12
2 | O6BEMEI Tel 5
3 | BeKTOpHBI 1 KOOPAMHATHI B IPOCTPAHCTBE 10
4 | TloBTOpenue, 06001IeHNE, CHCTEMATH3aIMsl 3HAHUT 7
UTOI'O 34

KonmuecTBo 4acoB 1o KajleHAapHOMY yueOHOMY
rpaduKy

OTtcTtaBaHue no nporpamme
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