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HHOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOoTO Kypca «l'eomerpus» 0a30BOTO ypOBHS IS
odyuarormuxes 10 —11 kmaccoB paspadorana Ha ocHoBe DeaepanabHOro
roCyIapCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAApTa CPeaHEro odIIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHMPOBBIX TpeOOBaHWH, TNPEABIBISIEMBIX K
MaTeMaTHUYeCKOMY OOpa3oBaHMIO, W TPAAMIMKA POCCHMCKOro 00pa3oBaHUA.
Peanmmzanust mporpaMmbl 00eceUrBaeT OBJIAICHHE KIFOUEBBIMH KOMIICTCHITHAMHU,
COCTaBIIAIONIMMH OCHOBY JJIi CaMOPAa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh  OOIEKYIbTYPHOTO, JIMUHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHSA
JUYHOCTH O0YYarOIIUXCA.

HEJIN N3YUEHHUS YYEBHOI'O KYPCA

Baxknocts ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEAHETO OOIIEeTo
oOpa3zoBaHra OOYyCIIOBJI€HA TPAKTHYCCKOH 3HAUMMOCTBIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTAaTOB OOYUCHHWS TEOMETPHUH B HANPABIICHWH JIMUHOCTHOTO
pasBuTHs oOydaromuxcs, ¢GopMupoBaHUA (YHKIIMOHATBHOW MaTEMaTHUYECKOM
IrPaMOTHOCTH, U3YUCHHS IPYTUX yUeOHBIX AUCIUIUIAH. PazBuTre y o0Oydarommxcs
MPABWJIBHBIX TIPEACTABIICHUNH O CYIIHOCTH M TPOUCXOXKIACHUH TEOMETPHUUYCCKUX
aOCTpaKIuii, COOTHONICHHHM PEAJbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MaTEMATUUECKOM HAYKOW SBJIICHMM W TPOLECCOB PEAIBHOIO MHUPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJICTMPOBAHNAS B HAYYHOM
MO3HAHWW U B MPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
yUaluxcsi, a TaKXe KauyeCTB MBIIUICHHSA, HEOOXOMMMBIX i1 aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eometpus siBasieTcss OMHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
o0iiero o0Opa3oBaHUsA, TaK Kak OOECMEUMBACT BO3MOMKHOCTh H3YUYEHHUS KakK
JUCITUTUTHH €CTECTBEHHO-HAYYHOW HAIMTPaBJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe wbIieHUE, (HOPMHUPYEMOE TIPH HM3YUYCHHH OOYyUYarOIIMMHUCS
MOHATHHHBIX OCHOB T€OMETPHH U MMOCTPOSHHUH IETIOYKH JIOTHICCKUX YTBEPKIACHU I
B XOJI€ PCIICHUsA TEOMETPHUUYCCKUX 3a7ad, YMCHHE BBIBUTATh M ONMPOBEPrarh
TUTIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA TPH PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (QU3UKH.

YMeHrne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIMICCTBEHHYIO POJIb BO
BCEX O0NaCTIX AEATENBHOCTH 4desioBeka. OpHEHTAIus 4YesioBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMaIbHOTrO OBITHA, (opma
OTPaXXCHHUS OKPY’KAIOMIETO MHPA, YCIIOBHUE YCHEITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusa  JAeHcTBATEIbHOCTH.  OmepupoBaHUE  TPOCTPAHCTBEHHBIMH



oOpazamu OOBEIUHACT Pa3HbIC BHUABL YUYEOHOM U TPYIAOBOU AEATEIBHOCTH,
ABIIACTCS OAHUM W3 TMPOGECCHOHAIBHO BAXKHBIX KAueCTB, IMO3TOMY aKTyajbHa
3amaua (popMUPOBAHKS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBITIUICHUAS Kak
Pa3HOBUIHOCTH OOPA3HOTO MBINUICHHS — CYIIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOHN ACATEIIEHOCTH TT0 MHOTHUM HaITPABJICHHSIM.,

Ileas ocBoeHmsi mporpammbl ydeOHOTO Kypca «l'eomerpus»y Ha 6a30BOM
ypoBHE 00yueHHs — 0011e00pa30BaTeibHOE U OOIICKYJIBTYPHOE Pa3BUTHE
oOydatommxca  uepe3  oOecleueHHe  BO3MOXKHOCTH  MPUOOPETCHUsS U
WCTIOJIb30BAHUA  CUCTEMATHYECKAX TE€OMETPUUECKUX 3HAHUM W JACHUCTBUM,
cnenupUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCTICIITHOTO TPOIOJDKEHU 00pa30BaHUAS
M0 CTICTIMATEHOCTSM, HE CBA3aHHBIM C MPUKJIATHBIM HCTIOI30BAHUEM T€OMETPHH.

[Tporpamma 10 reomMeTpun Ha ©Oa30BOM YpPOBHE TMpEeAHA3HAYEHA IS
oOydJarommXcs CpeaHEH MIKOJbI, HE UCIBITHIBABIINX 3HAUWTEIIBLHBIX 3aTPyTHCHHM
Ha ypOBHE OCHOBHOTro 00I1ero odpasoBaHud. TakuMm oOpa3omM, oOydaromuecs Ha
6a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUECKHE YMEHHS, CBSI3aHHBIC
co crmemupuKOil TEOMETPHM W HEOOXOJWUMBIC MJIs XHU3HA B COBPEMEHHOM
oOiiectee. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh M3YUHUTh T'€OMETPUIO OoJiee
riyOOKO, €CId B JaNbHEUIIEM BO3HMKHET HEOOXOIUMOCTh B TEOMETPHUUCCKUX
3HAHWX B MPOPECCHOHATBHON JCATEIIBHOCTH.

JlocTHXKEHME TEIM OCBOSHHUS TPOrpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHWOpUTETHBRIMM 3ajauaMW  OCBOCHHS  Kypca
«"eomerpumn» Ha 6azoBoM ypoBHe B 10—11 knaccax sBagroTCA:

e (opmMupOBaHWE TPEACTABICHUS O TEOMETPUM KAK YACTH MHPOBOH

KyJbTYPBI H OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOIIAM MUPOM;

o (opmMupoBaHHWE NPEACTABICHUS O MHOTOTPAHHUKAX M TeJIax BPAIICHUAS
KaK O BAXHEUIIMX MAaTEeMATHUECKUX MOJCISIX, TO3BOJISIONIAX OIMCHIBATH
¥ U3y4aTh pa3HbIC ABJICHUS OKPYKAIOIIETO MHUPA,

o (QopmupoBaHWEe yMEHHA pacro3HaBaTh HaA YEPTEKAX, MOMCIAX H B
pEaATbHOM MHUPE MHOTOTPAHHWKH W TEJ1a BPAIICHMUS,

e OBJIAJICHHUE METOJIAMM PEIICHUS 33/1a4 Ha MOCTPOCHHS HA M300pPAXKEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

o (QopmMupoBaHWE yMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHAMH O
MHOTOTPAHHHUKAX W TEJIaX BPAIEHUSA U UX OCHOBHBIMH CBOWCTBAMMU,

e OBJAJACHUEC  AJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIMOB  33J]1a4;
dopMupoBaHUE  yMEHHS TPOBOJWTH  HECJOXKHBIE  JOKA3aTEIbHBIC
paccykJeHUsI B XOJI€ PEUICHUA CTEPEOMETPUUYECKHX 337ad U 3a7ad ¢
MPAKTUYECKAM COJEPIKAaHUEM,



e pa3BUTHE WHTE/UIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEM
o0yyJaromuxcsa, TMO3HABATEIbHOW  aKTUBHOCTH,  MCCJIEJAOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIIJICHHUS,

e (opMHUPOBaHHE (byHKITHOHATBHOM IPaMOTHOCTH, peeBaHTHOM
F€OMETPUM. YMEHHE PpACMO3HABATh MPOSBICHUS  T'€OMETPUUECKUX
MOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEalbHBIX >KU3HEHHbBIX
CHUTyallUIX W TIPU HM3YUYEHUW APYTUX YUCOHBIX TPEAMETOB, TPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hOpMyNIHMpOBATH WX Ha S3BIKE
T€OMETPUM U CO37aBATh T€OMETPUUCCKUE MOACIIH, TPUMEHATh OCBOCHHbBIH
F€OMETPUUECKUNA amnmnapaT Uil PEUIEHUA NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYUYCHHBIC PE3YJIbTATHI.

OTAMUUTENBHON OCOOCHHOCTHIO MPOrpPaMMbl ABJISIETCSA BKJIKOYEHUE B KYypC
CTEPEOMETPUM B HAUaJie €ro U3Y4YEHHWs 3aJay, pelIaeMblX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUA, U ONPEACIIEHHBIM 00pa3oM OpraHU30BaHHAs padoTa Hall
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIJICHUSA, CTUMYJUPYET MPOTEKAaHNUE WHTYUTHUBHBIX MPOIECCOB, MOTUBHPYET K
JAJIbHEUILIEMY U3YUYECHUIO TIPEIMETA.

[TpennouteHue oTAAETCSA HATJIAAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUS, TO
€CTh TCOPETUUYECKUE 3HAHUA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH MPEAMETHO-
MPAKTUUECKON JEeATEeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUNA Yy
yUallluXcsi B Kypc€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEUICHUA 3aAad Ha
CO3/JaHUE  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJa4 Ha  OMNEPUPOBAHME
MPOCTPAHCTBEHHBIMU oOOpa3amu. Co3nanuve oOpaza MPOBOAUTCA C OMNOpPOM Ha
HarJIsiIHOCTh, A ONEpPUpPOBAaHUME O0OOpa3oM — B YCIOBUSAX OTBJICUEHHS OT
HarJISITHOCTH, MBICJICHHOTO U3MEHEHUSA €r0 UCXOTHOTO COJEPKAHUA.

OcHoOBHbIE cojep:kaTesibHble JuHUK Kypca «['eomerpun» B 10—-11 kmaccax:
«MmuororpanHukmny, «lIpsmbie 1 IJIOCKOCTH B MPOCTPaHCTBEY, « Tema BpalieHus»,
«BeKTopbl 1 KOOPJAUHATHI B TPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHI
pacrpenenserca He TOJAbKO MO COAEPXKATENIbHBIM JIMHUSAM, HO W MO ToJaM
00yueHHs Ha YPOBHE CpeaHero oo1ero oopazoBaHus.

Conepxanue 00pa30oBaHMs, COOTBETCTBYIOIIECEC MNPEAMETHBIM pE3yabTaTaM
OCBOCHHUs paboueil MporpaMmbl, PpacHpeAciaéHHbBIM 10 TrojaM OOydYeHHS,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T€OMETPUUECCKUMHU
MOHATHUAMHU W HABBIKAMH OCYIIECTBJIAJIOCH MOCAEI0BATEIBLHO U MOCTYNATEIBHO, C
COOJIIOICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAJINCH B
OOIIYI0 CUCTEMY TE€OMETPUUECKUX MPEACTABICHUM OOYUarOIIMNXCS, pacIIUpAs H
yriyosisis €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE



Ha uzyuenne reomerpuun orBoautcs 2 yaca B Heaemo B 10 kimacce u 1 yac B
Henemo B 11 kimacce, Bcero 3a iBa rojaa oOyuenus - 102 yueOHbIX yaca.



COJAEPKAHME YYUEGBHOI'O KYPCA
10 KUIACC

[IpsiMble U TUIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMmeTpuu. Touka, mpsAMas, TUIOCKOCTb,
npocTpancTBO. [loHATHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUM U CIIEACTBUA U3 HUX.

B3anmHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
MApAJUICTbHBIE W CKpeIIMBarOIuecss mnpsambele. [lapamnenbHOCTs NpsAMBIX U
IUIOCKOCTEN B MNPOCTPAHCTBE. TAPAUIEIBHBIE MPSAMBIE B  IMPOCTPAHCTBE,
MAPAIUIETBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MPAMON W IUIOCKOCTH. YTIIBI €
COHANPABJIEHHBIMUA CTOPOHAMH, YIOJ MEXKAY TPAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TJIOCKOCTH, CBOMCTBA
napajyienbHbBIX  TutockocTel. [IpocTeiimme mnpocTpaHcTBeHHBIC (PHUTyphl Ha
MJIOCKOCTH: T€TPA’Ap, KyO, Mapajuieienune/1; MoCTPOCHUE CEUCHUH.

[lepneHauKyAAPHOCTD NPSAMON U MIIOCKOCTH. NEPNECHANKYJIAPHBIC NPSIMBIE B
MPOCTPAHCTBE, MNPAMBIE TNAPAUIECIIBHBIE W TEPHNEHAUKYJIAPHBIE K IUIOCKOCTH,
NPU3HAK TEPHNECHAUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NPAMOH
MEPIECHANKYJIAPHON IUIOCKOCTH. YTJbI B MPOCTPAHCTBE. YO MEXKIY MPAMON H
IUIOCKOCTBK),  ABYTPAHHBIA  YrOJI, JIMHEWHBIM Yrojl JBYTPAHHOrO  yrJia.
[lepnenauKynsap ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE
OT TpsMOW 10  IUIOCKOCTH,  TPOCKIUs  (Gurypsl Ha  IJIOCKOCTb.
[lepneHaUKYyNAAPHOCTD  TJIOCKOCTEM: MNPU3HAK  MEPNEHAMKYJISIPHOCTA  ABYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHANKYJISPax.

MHororpaHHuKH

[ToHsATHE MHOTOTPAHHUKA, OCHOBHBIEC 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIBIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH, Pa3BEPTKAa MHOrOrpanHuka. [Ipusma: n-yronsHas
MpPU3Ma; TPAaHU U OCHOBAHUA MPU3MBI, MpsiMas U HAKJIOHHAsA MPU3Mbl; OOKOBas U
MOJIHAA MOBEPXHOCTH MIPUA3MBI. [Tapannenenunen, NPAMOYTOJIbHBIA
napajyieyenunes U ero corcrBa. [lupamupa: n-yroiapHas nupaMuia, TpaHd |
OCHOBAHUE MUPAMUIbL, OOKOBAsA U MOJIHASI MOBEPXHOCTh MUPAMUJIbI;, TPABUJIbHAS U
yceuéHHas nOupaMuaa. OJIEMEHTbl Tpu3Mbl M nupamuabl. [IpaBusibHbBIC
MHOTOIPAaHHUKH. MOHATHE MPAaBAJIBHOTO MHOTOTPAHHUKA, MPABWIbHAS NPU3Ma U
MPaBWIbHAS THPAMUJA, NPAaBWIbHAA TPEYrOJdbHAsA MHPAMUIA W TPABUIbHBIN
terpa’ap;, kyO. IlpencraBieHne O TNPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAdIp,
noAeKa’ap U ukocasap. CeueHus npru3Mbl U TUPaAMU/IbI.

CummeTpuss B MPOCTPAHCTBE. CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM,
IJIOCKOCTU.  DJEMEHTHl CUMMETPUM B TNUpPAMUJAX, NapajIeienunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



BrlunciieHne 531€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHajv, YIJibl.
[Tnomaas OOKOBON MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPHU3MBI,
IJIOIIAb OCHOBAHWH, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSAMONW MPU3MBI.
[Tnomaas OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTH MPABWIBHONW MNUPaMU/IbI,
TeopeMa o IUIomaau yceuéHHodW mnupamuabl. Illonstue 00 o0béme. OO0BEM
MAPAMHUJIbI, TTPU3MBI.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

11 KVIACC

Tesa BpameHust

[Humuaapuaeckas MOBEPXHOCTH, obpasyrorue ITUTAHAPAYECKON
MOBEPXHOCTH, OCh ITWIMHIPHUYCCKOW TOBEPXHOCTH. llunmmHap: ocHOBaHWA W
OOKOBas TOBEPXHOCTh, OOpa3ylomas W OChb, IUIOMAAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konnueckass moBEepXHOCT, 00pa3ylomue KOHHUECKOW TOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE W BEpIIMHA, 00Opa3yroIas
U OChb, IUIOAAb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3sylolue U BRICOTa, OCHOBAHMS M OOKOBAs TOBEPXHOCTb.

Cdepa m map: mEHTP, paauyc, AUAMETP, IUIOMIATb IOBEPXHOCTH CQEPHI.
Bzaumuoe pacmonoxkenne cepsl U MIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe;
II01aab CHEpHI.

Hzo0paskenne Ten BpalieHus Ha TUTIOCKOCTH. Pa3BépTka MUIWHAPA W KOHYCA.

KomOunanum Ten BpamieHUs W MHOTOTPAaHHHUKOB. MHOTOTIpaHHHK,
OTMMCAHHBIA OKOJO cdepsl, cdepa, BMUCAHHAS B MHOTOTPAHHHWK, WM TEJO
BpAIICHMS.

ITonstue 06 06béme. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSAMOYTOJIFHOTO TapajuleNienunena u cneactsuss u3 He€¢. OO0bEM IUIHMHIpA,
koHyca. O0BEM mapa 1 mwiomaab chephl.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX TEJI.

Ceuennsa nwivHApa (TAPA/UICTIFHO W TEPICHAUKYJIAPHO OCH), CECUCHUS
KoHyca (TapajielbHOS OCHOBAHHUIO W TPOXOJAIISE UEPE3 BEPIIHUHY), CECUCHUS
mapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mmockocTH u B mpocTpancTBe. CI0KEHNE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpPa Ha YUCIIO. Pa3jiokeHne BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemenwe 3amay, CBSI3aHHBIX — C
MPUMEHEHUEM TIPaBWJI JACUCTBUII ¢ BekTopamu. [IpsaMoyroibHas cucTema



KoopAuHAT B mpocTpaHcTBe. Koopnuuatel Bektopa. [Ipocredimine 3amgauvd B
KOOpAWHATaX. YTojl MexaAy Bekropamu. CKalSIpHOE MNPOU3BEJICHUE BEKTOPOB.
Brluncnienne yrioB Mexay MPSAMbIMU U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHbIH
METO/J] TP PEIICHUN T€OMETPUUYECKUX 3aa4.



IIJIAHUPYEMBIE PE3VJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PpE3yabTaThl OCBOCHUA MPOrpaMMbl yueOHOro IpeaMeTa
«MaremaTuka» XapakTepU3yKTCS:

I'paxxpanckoe BocnuTanue:

c(hopMHUPOBAHHOCTHIO IPaXKAAHCKON MO3UITUHA 00YYAIOMIErOCss KaK aKTHBHOTO
U OTBETCTBEHHOrO WJI€HAa POCCUHCKOr0 OOIIECTBA, MPEACTABICHHEM O
MaTeMaTHUYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUSA PA3IWUYHBIX CTPYKTYP, SBICHUM,
MPOLEyp TpaXTaHCKOTO oOmmecTBa (BBIOOPBI, OMPOCH W TP.), YMECHHEM
B3aMMO/JICCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAaMHA B COOTBETCTBUHM C HX
(byHKIIUSME ¥ HQ3HAUCHHEM.

ITaTpuoTHyeckoe BoCcIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCHICKOM I'PakIaHCKOH UICHTHYHOCTH, YBAKESHHS K
MPOILIJIOMY W HACTOSIIEMY POCCHIACKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUHMCKON MAaTEMATHYECKON IIKOJIBI,
K MCIOJIb30BAHHMIO ITHX AOCTH)KCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HpPaBCTBEHHOI0 BOCTIUTAHUS

OCO3HAHHUEM JTyXOBHBIX IEHHOCTEH POCCUMCKOTO HApO/Ja,
c(hOpMHUPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHWSA, ATHYECKOTO  IIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM NOCTHKCHUA HAYKU W JACATECIIBHOCTHIO
YUE€HOr0; OCO3HAHUEM JIMUHOTO BKJIAJIa B MOCTPOEHUE YCTOMUMBOTO OYyILIETO.

JcTeTHUecKoe BOCIIUTAHME:

3CTETUUECKUM OTHOIIEHHEM K MUPY, BKIIOYAsA 3CTETHKY MaT€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, PELLIECHUH, paccyKACHUH,
BOCIIPUAMYHBOCTHIO K MATEMAaTHYECKUM aCEKTaM PA3IMYHbIX BUAOB HCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHMCHATh MaTeMaTHUYCCKHEC 3HAHUS B
HWHTEpPEecax 3J0POBOTO M 0€30MacHOr0 00pas3a *KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H

OTHbIXA, peryJspHas (mzndeckas AKTUBHOCTH); (pmzraecKoTo
COBEPIIIEHCTBOBAHMSI, pu 3AHATHSX CIIOPTHUBHO-03/I0POBHUTEIIEHOM
AEeSATENBHOCTBHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM LIEHHOCTH TPYJOIOOHS, WHTEPECOM K
paznuuabiM  chepam  mpo)eCCHOHATIBHON ~ ACATENIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUSIMHU, YMECHHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynaymedt mnpodeccnrn W peaTu30BBIBATH COOCTBEHHBIC JKA3HEHHBIC TUTAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa30oBaHUIO U
caM0OOOpa30BaHUIO HA MPOTSHKCHHH BCEH JKM3HH, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUSCKUX 3a]1a4 MaTeMaTHUYCCKON HAIIPABIICHHOCTH.

IKO0JIOTHYECKOe BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTHIO AKOJOTHYECKOM KYJIBTYPhI, IOHHMAHUEM BIIHSHHS
COITHATbHO-YKOHOMHUYCCKHUX ITPOIECCOB HA COCTOSHUE MPHPOIHON M COIMAIBHOMN
cpedpl, OCO3HAHMEM TIJ00AIbHOIO  XapakKTepa ASKOJOTHYECKHX  IpodseM;
OpHCHTAIMCH HAa NMPUMCHEHHE MATEMAaTHUCCKUX 3HAHHMM JJIA pEmicHUs 3a7ad B
00JTaCTH  OKpYXKalomed Cpeabl, IUIAHMPOBAHHS ITIOCTYIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICACTBUH ISl OKPY KAFOITEH CPEIBI.

I{leHHOCTH HAYYHOT0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH H  OOINCCTBEHHOM TMPAKTHKH, ITOHUMAaHHEM
MaTeMaTHUYeCKOH HayKH Kak cdepbl YeIOBCUSCKOM MCSITCIIPHOCTH, ATAlloOB €&
PasBUTHUA M 3HAUMMOCTH IS Pa3BUTHA IIUBHIIM3AIIAH, OBJIAJACHHEM S3BIKOM
MaTeMaTHKH M MAaTeMaTHYCCKOW KYyJIbTYpPOM KaK CPEACTBOM IIO3HAHHMSA MHPA,
TOTOBHOCTBIO OCYIIECTBJIATH IPOCKTHYIO M HMCCICAOBATCIBCKYIO JCSITCIHPHOCTD
WHIMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MertanpenMeTHbI€ Pe3yJIbTaThl OCBOEHUA MNPOrpamMMbl YUe€OHOro MpeaMera
«MaremaTuka» XapaKTePU3YIOTCA OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMETbHBIMU  OCUCMEUAMU,  VHUBCPCANbHBIMYU — KOMMYHUKAMUGHBIMU
OeticmeUAMU, YHUBEPCANbHbIMU PeCYIAMUSHbIMU OeUCMEUSIMIL.

1)  Vwuusepcanvnvie = noznagamenvHvle  Oeilicmsus, — odecneqyusaom
Gopmuposanue 06A308bIX KOCHUMUBHBIX NPOYECcco8 ooOyuarowuxcs (0ceoeHue
MemMo008  NO3HAHUSL  OKPYICAIOWe20  Mupa,  NpUMEHEHUe  JIOCUYECKUX,
UCCIe008amenbCKUx onepayutl, ymenuii pabomams ¢ uHgopmayueti).

ba3oBbie 1oruueckue aeicTBUSA:

e BBIBJIATHh U XapaKTEPU30BATh CYIICCTBEHHBIE MMPU3HAKM MATEMATHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY MOHATHAMH, (HOPMYIHPOBATH
ONPEAECICHAS TOHATHI, YCTAHABIMBATh CYIICCTBCHHBI  MPU3HAK
Kiaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPaBHEHUS, KPUTCPUU
MPOBOAMMOTO aHAJIN3A,

e BOCIpPUHUMATH, (opMymupoBaTh W  MPEOOPA30OBHIBATH  CYXACHUS:
YTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AUHUYHBIC, YaCTHbIE W OOLIHUE;
YCIIOBHBIE,

e BBUBJIATH  MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBI3H W
npoTuBopeurss B (pakTax, AAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSIX,



npejyiaratb ~ KpUTEpUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
NPOTUBOPEUNI,

e JICNIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX H
WHyKTUBHBIX YMO3AKTIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH,

e TMPOBOJUTH CaMOCTOSITEJILHO JI0Ka3aTeabCTBA MaTeMaTHUYECKUX
YTBEPKICHUN (MIPSAMBIE U OT TMPOTUBHOTO), BHICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHHS U BBIBO/IbI;

e BBHIOMpPATH CTMOCOO pemieHus ydeOHON 3amaun (CpaBHHUBATh HECKOJIBKO
BApMAHTOB pEIICHUA, BBHIOMpATh HaWOOJee MNOAXOMAIIMM C YyUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bcKue eiicTBUS:

e HCMOJIb30BAaTh BOMPOCHI KAaK KMCCJICIOBATE/IbCKANA WHCTPYMEHT IMO3HAHUA,
(hopMynupoBaTh BOTPOCH], (PUKCHPYIOIMHAE NPOTHBOPEUHE, MPodemMy,
yCTaHaBIWBaTh WCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE,

e TMPOBOJUTH CaMOCTOATEIbHO CIJITAHUPOBAHHbBIH AKCIEPUMEHT,
UCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO
00bEKTa, SBJIEHUA, TMPOLECCa, BBIABJICHUIO 3aBUCUMOCTEH  MEXKIY
00bEKTaAMU, SABJICHUSAMHU, MPOLIECCAMM;

e  CAMOCTOSTENHHO (hOPMYIUPOBATH 0OOOIICHNS W BBIBOJIBI IO PE3YIbTaTaM
MPOBEAEHHOIO HAOJIIOJEHUA, WCCJICAOBAHUA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 00OOIIEHUIA,

e MPOTHO3WPOBATH BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIJIBUTaTh
MPENOJIOKEHUSA O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PaboTa ¢ undopmanmeii:

e BBIABIATH ACHUITUTH WHGPOPMAIIMH, NAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC U JJIsl PEILICHUS 3a/1a4u;

e BbIOMpaTh WH(OPMAIMIO W3  UCTOYHWKOB  PA3NIMYHBIX  THIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB ¥ (JOPM TIPEACTABIICHNUS,

e CTPYKTYpUPOBaTh MH(GOPMAIHIO, TIPECTABIIATE €€ B PA3IMUHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduueckw;

e OILICHUBATH HaJIE)KHOCTD uHdopMaruu no CaMOCTOATEIBHO
c(hopMyNHPOBAHHBIM KPUTEPHSIM.

2)  Vuugepcanvrvie = KOMMYHUKAMUGHble  OciliCmeus,  obecnedusaiom

ChopMuUpOBaHHOCINb COYUATbHBIX HABLIKOEG 00YUAIOUUXCH.

Oomenue:



BOCIIPHHUMATh ®  (OPMYJIHPOBATH CYXKAEHHUA B COOTBETCTBHH C
YCJIOBUSIMH M LIEJISIMU OOIICHUS; ICHO, TOUHO, TPAMOTHO BBIPA’KATh CBOKO
TOYKY 3PEHUA B YCTHBIX M MUCHMEHHBIX TEKCTAaX, aBaTh MOSICHEHUA MO
X0y PelIeHus 3a0a4l, KOMMEHTUPOBATh MOJyUCHHBIH pe3yJibTarT;

B X0/i¢ 0OOCY>KJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBI,
mpoOJIEMbl, PEIIaeMOM 3a/1a4M, BbICKA3bIBATh UJIEH, HAIIEJICHHBIE HA MOUCK
pPEUICHUA, COMOCTABJATh CBOM CYXKICHHS C CYXKICHHAMHU JIPYTHUX
YYACTHUKOB Auajora, 0OHApYyKUBaTh Pa3JIMUUE M CXOJICTBO MO3UIIMMA;, B
KOPpeKkTHOM hopme HopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
MPEACTABIATh  PE3YJAbTaThl  PEUICHUS  3aJauyd,  SKCIEPUMEHTA,
UCCIICIOBAHMS,  TPOEKTa,  CaMOCTOATENIbHO  BBIOMparh  opmar
BBICTYIUJIEHUA C YUETOM 33/1a4 MPE3CHTALIMU U OCOOCHHOCTEHN ay IUTOPHU.

CoTpyaHn4ecTBo:

3)

MOHUMATh W MCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM U
WHJIMBUAYaJbHOW pabOThl MPU PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATh LIETb
COBMECTHOW JEATEIbHOCTH, TUJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacnpenesaTh BUAb padoT, JOrOBAPUBATHCS, 00CYKIATh MPOIIECC
1 pe3yJbTaT padoThl; 0000111aTh MHEHHUS HECKOJIBKUX JIIOACH;
y4acTBOBATh B IPYNMIOBBIX (popMax paboThl (0OCYKaeHUA, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC), BBITOJHITH CBOK YacTh pPabOTHl H
KOOPAWUHUPOBATh CBOU JICUCTBUSA C JIPYTUMH UJICHAMH KOMAHJBbI;
OLICHMBATh KAUE€CTBO CBOETO BKJIAJAa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyTMPOBAaHHBIM YYaCTHUKAMH B3aWMOICHCTBHS.

Yuusepcanvnvie  pecynramueHuvie oeticmaus, obecneyugaiom

qbopmupoeaﬂue CMbLCTO06bIX YCMAHOBOK U HCUSHEHHbBIX HABLIKOG JIUUHOCMU .

Camoopranuzanus:

COCTAaBIIATH IJIAH, AJITOPUTM PEIICHHS 3a]]a4H, BHIOUPATh CIIOCO0 PEICHUS
C YUETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUAN C yUETOM HOBOM
uHdopMarm.

CaMOKOHTpPOJIb:

BJIQJICTh HABBIKAMHM TO3HABAaTCIIbHOW pedieKCHMH Kak  OCO3HAHHS
COBEPIIACMBbIX JCUCTBUI W MBICIUTEIIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIAJICTh  cloco0aMy  CaMOIIPOBEPKH, CaMOKOHTPOJIS — Mpolecca |
pe3ysbpTaTa pelieHus MaTeEMaTHUECCKON 3a1a4H,

NPEeABAACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHUHU
3aJla4d, BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBUE peE3yJibTaTa LEIA U YCIOBUAM, OOBACHSATH
MPUYMHBI TOCTH)KCHUA WIM HEIOCTHKEHUA PE3YyJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMas, TIIOCKOCTb.

[IpuMEHATE aKCMOMBI CTEPEOMETPUU M CIICACTBHS W3 HUX MPH PELICHUH
r€OMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATUSAMMU: MAPATUICTIBHOCTh U NEPHEHANKYISAPHOCTh MPSIMBIX
Y IUIOCKOCTEMN.

Knmaccudummposate B3aMMHOE PaCTOIOKEHUE MPSAMBIX W INIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH. ABYTPAHHBIA YroJl, FPaHU JBYIPAHHOTO YIJa,
peOdpo ABYTPaHHOTO YIja, JUHEHHBIA YroJl ABYTPAHHOIO YIJia;, TpaaycHas Mepa
JBYTPAHHOIO YTJa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHMK, BBINYKIbIA W HEBBIMTYKIIbIN
MHOTOT'PaHHHUK, 3JIEMEHTH MHOTOTPAHHUKA, MPABUJIbHBIA MHOTOIPDAHHHUK.

PacmosnaBaTh OCHOBHBIE BHUAB MHOTOTPAHHHUKOB (MHpaMuIa; TpHU3Ma,
MPSAMOYTOJTEHBIH TIapaJuIeNIeTHTIe, Ky0).

Kmaccudummpoath ~ MHOTOTPaHHUKH, BbIOMpass ~ OCHOBaHUS  JJiA
Kiaccuukanuy  (BBIMYK/IBICE W HEBBIMYKIBIE MHOTOTPAHHUKH, TPABUJILHBIC
MHOTOTPAHHHKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIICTICTIUTICIB ).

OnepupoBaTh MOHATHAMU: CEKYIIAs TIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUITBI TOCTPOCHUS CEUEHU M, UCTIONB3YA METOT CIEOB.

CrpouTh CEUEHHUS MHOTOIPAHHUKOB METOJOM  CJIC/IOB,  BBIMOJHATH
(BBIHOCHBIC) TUTOCKAE YEPTEIKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BUA
CBEpPXy, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUECKUX BEJIMUMH MO o0pa3laM uin
aNroOpuTMaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOABl MNPU PEIICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOAHUNA MEKIY ABYMS
TOYKAMH, OT TOYKM OO NOPSAMOH, OT TOYKH JAO0 TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIAMUCA TPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUECKUX BEJIMUKMH MO 00pa3laMm Win
aNrOpUTMaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOJAbl MNPU PEIICHUU
CTAaHJAPTHBIX MATEMATHYECKMX 3aJad Ha  BBIYMCICHHE YIJIOB  MEKIY
CKPCIIMBAOIIAMUCA MNPAMBIMU, MEKIY NOPAMOA U  TUIOCKOCTBIO, MEKIY
IJTOCKOCTSIMH, ABYTPAHHBIX YTIJIOB.



Boraucnsats o0bEMBI B TIOMAIA TTOBEPXHOCTEH MHOTOTPAHHWKOB (TMpHU3Ma,
nupaMuaa) ¢ TpUMEHEHHEM (OPMYIN, BBIUYUCIIATH COOTHOIICHHS MEXKIY
TIOMIAIMHA TTIOBEPXHOCTEH, 00hEMaMH TIOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHAMH. CHMMETPHS B MPOCTPAHCTBE, ICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IICHTP, OCh U TJIOCKOCTh CAMMETPHH (PUTYPHI.

W3Bnekars, mpeoOpa3oBhIBATh W WHTEPHPETAPOBATH HHQPOPMANUAIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPEACTABICHAYIO HA UepTekKaxX H
PHUCYHKaX.

[Ipumenars Teomerpuueckue (akThl Uil PEMICHUS CTEPEOMETPUUYCCKUX
3a/1a4, MPEANOJIararoIuX HECKOJIBKO ITaroB PEIISHUs, €CJIH YCIOBUS MPUMECHCHUS
3a/1aHbl B IBHOH (hopme.

[lpumeHATh MpOCTEHIHMEe TMPOTPAaMMHBIE CPEACTBA H  AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIIEHUN CTEPEOMETPHUCCKIX 3a/1ad.

[IpuBoAWTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAC W
KU3HHW, PACTIO3HABATH MIPOSBIICHUE 3aKOHOB TEOMETPHUH B HICKYCCTBE.

[IpuMeHATh TMOMy4YeHHBIC 3HAHWA HA TPAKTUKE. aHATM3UPOBATh PEAJHLHBIC
CHUTyalluH W TPUMEHATh HM3yUEHHBIC TOHATHA B TMPOIECCE TMOUCKA PEIICHUS
MareMaTtndeckn CcHOopMyTHpOBAaHHOW MPOOIEMBI, MOJACIUPOBATh PEAJTHHBIC
CHUTyalluh Ha A3BIKE TEOMETPHUH, HCCIEA0BATh TMOCTPOSCHHBIE MOJCTH C
HCIOJIb30BAHUEM TE€OMETPHUICCKUX TIOHATHH M TEOPEM, amnmapara anreOpsl; pemarhb
MPAKTHYCCKUC 32/1aUH, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKIX BEJTMUWH.

11 KVIACC

OnepupoBaTh MOHATHAMH. HHJIUHAPUYECKAS TOBEPXHOCTH, O0pa3yroIlIme
MWIAHIPAYECKON  MOBEPXHOCTH,  IIWJIMHADP,  KOHHYECKAas  IOBEPXHOCTH,
o0pa3ylolue KOHHYECKOH TOBEPXHOCTH, KOHYC, c(peprueckas moBEPXHOCTb.

PacmosnaBaTs Tena BpareHus (IMIHHIP, KOHYC, cdepa u mrap).

OOBACHATH CIOCOOBI OJIYYEHHUA TEJ BPALLICHHUS.

KnaccudummpoBaTh B3auMHOE pacionokeHue cephl U TUIOCKOCTH.

OnepupoBaTh MOHATHAMH:. IIIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBHICOTA
CErMEHTA, IIapOBOW CJIOW, OCHOBAHWE IMIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOA,
LIAPOBOM CEKTOP.

Boraucnate  o0bEMBI W TUIOMIAAM  TOBEPXHOCTEH  TENM  BpaIleHUs,
T€OMETPUICCKUX TEJI C TPUMEHEHHEM (HOPMYIT.

OnepupoBaTh TOHATHSAMH. MHOTOTPAaHHHWK, BIHCAHHBIH B cdepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BONWCAHHAS B MHOTOTPAHHUK WM TEJO
BpAICHHS.

BbIaucnsaTh COOTHOMICHHS] MEXIY TUIOMIAAAMA TMOBEPXHOCTEH W 00BbEMaMHU
MOJOOHBIX TEN.



HNzobpakath w3yuaembie (GUTYpPHl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEIKHBIX NTHCTPYMEHTOB.

BoITOTHATH (BBIHOCHBIC) TTIOCKUE YEPTEKH U3 PUCYHKOB TTPOCTHIX 0OBEMHBIX
¢duryp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAICHHUA.

W3Bnekars, WHTEPHIPETUPOBATh H TPeoOpa3oBbIBaTh WHGOOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MPEACTABICHHYIO HA UepTekKaxX H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE NEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUA BEKTOPA HA YUCII0, OOBACHATh, KAKUMU CBOWCTBAMU OHU 00IaJat0T.

[IpuMeHATE MpaBUIIO NapauIeIeTUNeaa.

OnepupoBaTh NOHATUAMHU: JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPAMHM, CKAJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxonnute cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPaMM, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[Ipumenars Teomerpuueckue (akThl I PEIICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIAralOIIuX HECKOJIBKO IIaroB PEIICHUA, €CJIA YCIOBUS MTPUMEHCHUS
3a/1aHbl B IBHOH (hopme.

Pemate npocreitimye reoMeTpudyecKuEe 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAWUHATHOTO METO/IA.

Pemare 3amaum Ha A0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUN U
HAX0XXJICHUE F€OMETPUUECCKUX BEJIMUMH MO 00pa3liaM WJIu aJirOPUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI ITPY PELICHUN CTAHAAPTHBIX MATEMATUUECKUX 3aa4.

[IpuMmeHATs mpOCTEHIIME MPOTPAMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI TPU PELICHUN CTEPEOMETPUYECCKUX 3a7a4.

[IpuBOaMTE NpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKA3HU, PACMO3HABATH MPOABJICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IpuMEHATE MOJMIyYEHHBIC 3HAHWA HA MPAKTUKE. AHAIM3UPOBATH PEATbHBIC
CUTyallUM W TPUMEHATh W3YUYCHHBIC TNOHATHSA B MPOLECCE IMOUCKA PELICHUS
MareMaTndeckn CHOopMyTHpOBaHHOW MPOOIEMBbI, MOACIUPOBATh PEaJTbHBIC
CUTyallMM Ha A3bIKE TE€OMETPHUM, WCCIEA0BATh MOCTPOCHHBIE MOJEIU C
WCIOIb30BAaHUEM F€OMETPUUYECKUX MOHATUH U TEOPEM, anmnapara ajireOpsl; peiiarh
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIC C HAXOKACHUEM T€OMETPUUYECKUX BEJTUYMH.



TEMATUYECKOE INMNJ1IAHMPOBAHWE
10 KJTACC

Ne HavnmeHoBaHMe pa3fgenos n Tem
n/n nporpaMmmbl
BBefieHWe B CTEPEOMETPUID

MpaAmble 1 NJIOCKOCTK B MPOCTPAHCTBE.
MapannensHOCTb NPAMBIX 1 NIOCKOCTEN

MepneHANKYNSAPHOCTb MPAMbIX U
NIOCKOCTEMN

Yrnbl MeXay npaMbIMU 1 NAOCKOCTAMU
MHororpaHH1Ku®
OO6bEMbI MHOTOrpaHHMKOB

[oBTOpEeHMe: ceyeHNns, pacCTOAHNSA U YIbl

OBLEE KOJIMYECTBO YACOB MO NPOIrPAMME

KonmnyectBo 4yacos

Bcero

10

KoHTpONnbHbIE

pa6oThbl

MpakTunyeckmne

pa6oThbl

ONeKTPOHHbIE

(undppoBble)
ob6pa3oBaTesibHble

pecypchbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/1c209e37

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

Bubnunoteka LIOK
httos://m.edsoo.ru/1c209e37
Bubnunoteka LIOK
httos://m.edso0.ru/1c209e37
Bubnunoteka LIOK
httos://m.edso0.ru/1c209e37

Bubnunoteka LIOK
httos://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
https://m.edsoo.ru/1c209e37

11 KNTACC

HanmeHoBaHMe pa3fenioB N TeEM
Ne n/n
nporpaMmbil

Tena BpateHns
O6bEMbI Ten

BeKTopbl 11 KOOPAMHATbLI B NMPOCTPAHCTBE

[MoBTOpeHMe, 0606LLEHME,
cucTeMaTm3almns 3HaHWI

OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME

KonnyectBo 4yacos

KOHTpONbHbIE MpakTunyeckmne

Boero pa6oThl pa6oThl
12
5} 1
10 1
7 1
34 3 0

ONeKTPOHHbIE

(unppoBbie)
o6pa3oBaTesibHble

pecypchbl

bubnuoteka LIOK
httDs://m.edso0.ru/1c209e37

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

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

Bnbnnoteka LLOK
httos://m.edsoo.ru/1c209e37


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




NOYPOYHOE INMJIAHNPOBAHWE
10 KNTACC

No

n/n

Tema ypoka

OCHOBHble NOHATUS CTEPEOMETPUN:
TOYKa, NpsiMast, Na0CKOCTb,
npocTpaHcTBo. MpaBuna
N306paKeHNs Ha PUCYHKaX:
1N306paXXeHNs MIOCKOCTER,
napanenbHbIX NPAMbIX (OTPE3KOoB),
cepeamHbl OTpe3Ka

IMoHATKA: NepeceKaroLLmecs
MNI0CKOCTK, NnepeceKarowmeca npsamasn
M MJIOCKOCTb

MoHATKA: NepeceKaroLLmecs
MNI0CKOCTU, NepeceKarowmeca npsamas
M MJIOCKOCTb

3HaKOMCTBO C MHOTOrpaHH1Kamu,
N306paxXeHMe MHOrorpaHHMKOB Ha
PUCYHKaX, Ha NPOEKLUMOHHbIX
yepTexax

HauanbHble CBeAEHNS 0 Ky6e W
nupamuae, UX pasBePTKN 1 MOAENN.
CeueHnst MHOTOrpaHHIKOB

HayvanbHble cBefieHMs 0 Kybe n

KonmnyectBo 4yacos

Bcero

KoOHTpONnbHbIE

pa6oThbl

MpakTunyeckmne

pa6oThbl

Aata

n3ydvyeHumsA

ONeKTPOHHbIE

ungposble
o6pa3oBaTesibHble

pecypcsbl

Bubnunoteka LIOK
https://rn.edsoo.ru/aecc77cd

Bubnunoteka LIOK
https://m.edso0.ru/2d8a9c99

Bubnunoteka LIOK
https://m.edsoo.ru/db685e73

Bubnunoteka LIOK
https://m.edsoo.ru/a63959d

Bubnunoteka LIOK
https://m.edsoo.ru/b30dff38

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


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

10

14

nupammngae, Ux pasBepTKN 1 MOAENN.
CeueHuss MHOrorpaHHNKOB

MoHsATVE 06 aKCMOMATUYECKOM
MOCTPOEHUM CTEPEOMETPUN: AKCHOMBb!
CTEPEOMETPUN U CNEACTBUS U3 HUX

MoHsATME 06 aKCMOMATUYECKOM
MOCTPOEHNN CTEPEOMETPUN: aKCUOMbI
CTEPEOMETPUN W CNEACTBUS U3 HUX

MoHATUE 06 aKCMOMAaTUYECKOM
MOCTPOEHMMN CTEPEOMETPUN: aKCUOMbl
CTEPEOMETPUN U CNEACTBUS U3 HUX

MoHATUE 06 aKCMOMAaTUYECKOM
MOCTPOEHUMN CTEPEOMETPUN: aKCUOMbl
CTEPEOMETPUN U CNEACTBUS U3 HUX

B3anmHoe pacnonoxkeHue npsmbIX B
MPOCTPaHCTBE: MepeceKaroLLmecs,
napansiefibHble ¥ CKpeLLmBaroLLmecs
npsamMble

MapannensHOCTb NPAMBIX U
MI0CKOCTeW B NPOCTPAHCTBE:
napansiefibHble npsmvbie B
MPOCTPaHCTBE; MapasifeNlbHOCTb TPEX
MPAMbIX

MapannenbHOCTb NPAMBIX U
MI0CKOCTeW B NPOCTPAHCTBE:
MapannensHoCTb NPAMON 1
MAOCKOCTH

¥Yrnbl ¢ coHanpasneHHbIMK

Bubnunoteka LIOK
https://rn.edsoo.ru/Occ5c4fe

Bubnunoteka LIOK
https://r.edso0.ru/239c8ch4

Bubnunoteka LIOK
https://rn.edsoo.ru/65c6b106

Bubnunoteka LIOK
https://rn.edsoo.ru/258fc245

Bubnunoteka LIOK
https://rn.edsoo.ru/1a2520f6

Bubnunoteka LIOK
https://rn.edsoo.ru/93ad36b3

Bubnunoteka LIOK
https://rm.edsoo.ru/ee1d19b9

Bubnunoteka LIOK
https://rn.edsoo.ru/9f4071b9


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

16

17

19

20

21

22

23

24

25

26

CTOpOHamu
Yron mexay npsmMbIMu B
NnpocTpaHCTBe
Yron mexay npambiMn B
MpOoCTpaHCTBe

MapannensHOCTb NNOCKOCTEMN:
napaiesibHble N10CKOCTU

CsoiicTBa napansenibHbIX MNI0CKOCTEN

MpocTelilume NPOCTPaHCTBEHHbIE
(mrypbl Ha NNOCKOCTW: TeTpasap,
Ky0, napannenenunes,

MocTpoeHne ceyeHwii

MMocTpoeHue ceyveHuii

KoHTposbHas paboTa no Teme
"lMpsAMble 1 NIOCKOCTYU B
npocTpaHcTBe. MNapaniensHoCTb

[V

NPAMbIX U NIOCKOCTeN
MeprneHAnMKYNAPHOCTb NPAMOIA U
MNOCKOCTU: MEePreHANKYSAPHbIE
npsMble B NPOCTPaHCTBE
MMpaAmble napannesibHble U
nepneHANKynsapHble K Na0CKOCTU
Mpsamble napannesibHble U
nepneHANKynsapHble K NaoCKOCTy
Mpun3Hak nepneHAnKynapHOCTH

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

Bubnunoteka LIOK
https://m.edsoo.ru/2935a9a0

Bubnunoteka LIOK
https://m.edsoo.ru/2e18f255

Bubnunoteka LIOK
https://rn.edsoo.ru/e504d656

Bubnunoteka LIOK
https://rn.edsoo.ru/4a28dc02

Bubnunoteka LIOK
https://rn.edsoo.ru/1d434d0f

Bubnunoteka LIOK
https://rn.edsoo.ru/ec26fe5d

Bubnunoteka LIOK
https://rn.edso0.ru/9a0a9%56

Bubnunoteka LIOK
https://rn.edsoo.ru/b19f6a5d

Bubnunoteka LIOK
https://rn.edsoo.ru/0ac11c95

Bubnunoteka LIOK
https://rn.edsoo.ru/ba545966

Bubnunoteka LIOK


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

27

28

29

30

31

32

34

35

36

37

38

MPAMON ¥ NJIOCKOCTK

Mpr3HaK nepneHANKYNSPHOCTM
NPSAMON 1 NIOCKOCTK

Teopema 0 npsmoii
nepneHANKYNAPHOW NIOCKOCTK
Teopema 0 NpsiMoNi
nepneHAVKYNAPHOW NIOCKOCTK
Teopema 0 NpsMON
nepneHAVNKYNAPHOW NIOCKOCTK
MepneHAnKyNap Y HaKMNOHHbIE:
pacCTosiHWe OT TOYKM [0 NIOCKOCTH,
paccTosiHWe OT NPAMON [0 NIOCKOCTK
MepneHAnKyNap Y HaKNOHHbIE:
pacCTosiHWe OT TOYKM [0 NIOCKOCTH,
paccTosiHWe OT NPAMON [0 NIOCKOCTK
MeprneHanKyNsp 1 HaKMOHHbIE:
pacCTosiHMe OT TOYKM 40 NNOCKOCTY,
paccTosiHWe OT NPAMON [0 NIOCKOCTK
MeprneHanKyNsp 1 HaKMOHHbIE:
pacCTosiHWe OT TOYKMN [0 NIOCKOCTH,
paccTosiHWe OT NPAMON [0 NIOCKOCTK
Yr/ibl B TPOCTPAHCTBE: YroN Mexaiy
MPAMOI Y NIOCKOCTbIO

[BYrpaHHbI yron, MMHENHbIA yron
[BYTPaHHOro yrna

[ByrpaHHbIN yron, MHENHbIA yron
[BYTpaHHOro yrna
MepneHANKYNSPHOCTb MI0CKOCTEIA:

https://m.edsoo.ru/f85bfc46

Bubnunoteka LIOK
https://m.edsoo.ru/79165d15

Bubnunoteka LIOK
https://m.edsoo.ru/635c5087

Bubnunoteka LIOK
https://m.edsoo.ru/bd3745f8

Bubnunoteka LIOK
https://m.edsoo.ru/7d18834b

Bubnunoteka LIOK
https://m.edsoo.ru/33c477d3

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

Bubnunoteka LIOK
https://m.edsoo.ru/a5h7b8e3

Bubnunoteka LIOK
https://m.edsoo.ru/dbee22bc

Bubnunoteka LIOK
httos://m.edsoo.ru/6b61b2b4

Bubnunoteka LIOK
https://m.edsoo.ru/5fa0b3ce

Bubnunoteka LIOK
https://m.edsoo.ru/c7c777ed

Bubnunoteka LIOK


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

39

40

41

42

44

45

46

47

NpU3HaK nepneHanKynapHoCTN AByX
NAOCKOCTEMN

MepneHANKYNaPHOCTb MI0CKOCTEN:
NPU3HaK NeprneHanKynspHOCTM ABYX
NIOCKOCTEN

MepneHANKYNapHOCTb MI0CKOCTEN:
NpuU3HaK nepneHanKynspHOCTA ABYX
NIOCKOCTEMN

Teopema 0 TPEX NepneHANKynapax
Teopema 0 TPéX neprieHAnKynapax

Teopema 0 TPEX neprneHANKynsapax

KoHTponbHas paboTta no Temam
"lMNepneHanKYyNAPHOCTL NPAMbLIX U

nnockocten" n "Yrnbl Mexay
NPAMbIMA 1 NA0CKOCTAMU'

MOHATME MHOFOrPaHHKKa, OCHOBHbIE
3NEMEHTbI MHOTOrpaHHIKa,
BbINYK/blE U HEBbIMYK/IbIE
MHOrOrpaHHUKK; pa3BépTKa
MHOrorpaHHmKa

Mpu3ma: N-yrofibHas NpusMa; rpaHmn u
OCHOBaHWS NPU3MbI; NpsMas 1
HaKNOHHas Npu3mbl; GOKOBas U
MoJsiHas NOBEPXHOCTb MPU3Mbl

Mapannenenuneq, NPSMOYTObHbIN
napasnenenvnes v ero cBocTea

https://rn.edsoo.ru/ec3e2da3

Bubnunoteka LIOK
https://rn.edsoo.ru/ed9e2a8e

Bubnunoteka LIOK
https://rn.edsoo.ru/ba75dc57

Bubnunoteka LIOK
https://rn.edsoo.ru/e4972cdc
Bubnunoteka LIOK
https://rm.edsoo.ru/52188a7d
Bubnunoteka LIOK
https://rn.eds00.ru/9f246736

Bubnunoteka LIOK
https://rn.edsoo.ru/5b971ef3

Bubnunoteka LIOK
https://rn.edsoo.ru/2d24e873

Bubnunoteka LIOK
https://rm.edsoo.ru/b4ad63ad

Bubnunoteka LIOK
https://rn.edsoo.ru/8a7be683


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

48

49

50

o1

52

Mupamnga: n-yronbHas nupammnga,
rpaHn 1 OCHOBaHMe Npammabl;
60KOoBasA M Mo/Has NOBEPXHOCTb
nMpamupl; NpasuibHas 1 yceuyéHHas
nupamunga

MpaBubHbIE MHOTOrPaHHUKN:
MOHSATME NPaBU/IbHOIO
MHOIOrpaHHMKa; NpaBW/ibHas NpusMa
1 NpaBuibHasA NupaMuga; npasuibHas
TpeyronbHas nMpammga un
npaBUbHbIN TETPA3AP; Ky

lNpeacTasneHne 0 NPaBU/IbHBLIX
MHOrorpaHHuKax: OKTasap,
[l0fleKkasp v nkocasap.

CVYMMeTpVS B NPOCTPAHCTBE:
CYMMETPMS OTHOCUTENIbHO TOUKM,
NPSIMOIA, MI0CKOCTU. DNeMeHTbI
CUMMETPUM B NMUpaMUAaXx,
napannenenuneaax, NpaBUMbHbIX
MHOTOrpaHHMKax

BbIUMCNEHE 3/1IEMEHTOB
MHOrOrpaHHUKOB: péBpa, AuaroHanu,
Y /bl

Mnowaab 60KOBOW MOBEPXHOCTM U
MONIHOW NOBEPXHOCTMN MPSMOiA
NpY3Mbl, NIoWaAb OCHOBaHWN,
Teopema 0 6GOKOBOW MOBEPXHOCTY
MPAMOIA NPU3MbI

Mnowaab 60KOBOM NOBEPXHOCTA U

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

Bubnunoteka LIOK
https://m.edsoo.ru/074c8865

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

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

Bubnunoteka LIOK
https://m.edsoo.ru/6cdbecef

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

Bubnunoteka LIOK


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

95

56

57

58

59

60

61

62

64

65

MOBEPXHOCTU MPaBW/IbHOM

nMpaMmnfbl, TEOpeMa O MAOoLLaAm
60KOBOI NOBEPXHOCTU YCEYEHHON

nupamuapl

KoHTposbHas paboTa no Teme
"MHororpaHHuKu"

MoHATUE 06 06BbEME
O6bEM NupaMunfpl
O6bEM NrpaMmabl
O6bEM NupaMmnibl
O6bEM NrpaMmabl
O6bEM NpPU3MbI
O61BEM NpU3MBbI

O6bEM NpPU3MbI

KoHTposibHas paboTa rno Teme
"O6bEMbI MHOrOrpaHHNKOB"

MoBTOpEHWe, 0600LLeHNE
cucTeMaTm3aumna 3HaHWiA.
MocTpoeHne ceyveHuii B
MHOrOrpaHHu1Ke

https://m.edsoo.ru/5603e30b

Bubnunoteka LIOK
https://m.edsoo.ru/a95f5c04
Bubnunoteka LIOK
https://m.edsoo.ru/7ad0020b
Bubnunoteka LIOK
https://m.edsoo.ru/235171b3
Bubnunoteka LIOK
https://m.edsoo.ru/f47dfefd
Bubnunoteka LIOK
https://m.edsoo.ru/79c10312
Bubnunoteka LIOK
https://m.edsoo.ru/2faadc3f
Bubnunoteka LIOK
httos://m.edsoo.ru/79853608
Bubnunoteka LIOK
httos://m.edso00.ru/1e053890
Bubnunoteka LIOK
httos://m.edsoo.ru/482d3f51
Bubnunoteka LIOK
https://m.edso00.ru/28a6573c

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


https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

MoBTOpeHMe, 0606LLEHNE
cucTeMaTU3aLMa 3HaHWIA.
BbluncneHne paccTosHUiA: Mexay
[BYMS TO4KaMK, OT TOYKM [0 MPSMOMN,
OT TOYKW [0 M/IOCKOCTU, MEXAY
CKpeLLMBatoLLUMUCS NPSMbIMU

NToroBasi KOHTPO/bHas paboTa

lMoBTOpeHMe, 0606LLEHNE
cucTeMaTm3aumna 3HaHWiA.
BbluncneHue yrnos: mexay
CKpeLLyBatoLWmMmMCs NpAMbIMK,
MeXay NPsSIMOI 1 MIOCKOCTbIO,
[BYrpaHHbIX YI/0B, YI/1I0B MEXAy
MNOCKOCTSIMM

OBLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME

68

Bubnunoteka LIOK
https://rn.edsoo.ru/f7792ba9

Bubnunoteka LIOK
https://r.edsoo.ru/b9146bc0

Bubnunoteka LIOK
https://rm.edsoo.ru/56765e8b


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

11 KNTACC

Tema ypoka

Cdpepa v Wap: LeHTp, paguyc,
AvameTp; nnoLaib NoBEPXHOCTU
cthepsl

B3avMHOe pacnonoxeHvie cgepbl v
NIOCKOCTW; KacaTesibHas NaoCKOCTb
K cthepe; nnowagb coepsbl
306paxkeHue cepsbl, Lapa Ha
nnockoctn. CeyeHns Lwapa
LimnnHapryeckas NOBEPXHOCTb,
06pasyoLLme LUANHAPUYECKOMN
NOBEPXHOCTM, OCb LIUNVHAPUYECKOIA
NOBEPXHOCTY

LinnnHap: ocHoBaHWs U 6GOKOBast
NMOBEPXHOCTb, 06pa3ytoLLas 1 OCb;
nnowaas 60KOBOI U NOTHOM
MOBEPXHOCTY

306paxkeHre upnnHapa Ha
NM0CKOCTU. Pa3BépTKa LUmuinHapa.
CeyeHusa unnuHgpa (NJI0CKOCTbLHO,
napansieflsHon nnm
nepneHANKYNSPHOM OCU LUIMHAPA)

KoHn4eckast MoOBEPXHOCT,

KonnyectBo 4yacos

Bcero

KoOHTpONbHbIE

pa6oThbl

MpakTuyeckmne

pa6oThbl

OaTa

n3yyeHums

ONeKTPOHHbIE

ungposBble
ob6pa3oBaTesibHble

pecypcsbl

Bubnunoteka LIOK
https://m.edsoo.ru/0341bc2b

Bubnunoteka LIOK
https://m.edsoo.ru/bed12a43

Bubnunoteka LIOK
httos://m.edsoo.ru/bc15f7f2

Bubnunoteka LIOK
https://m.edsoo.ru/6054b8c1

Bubnunoteka LIOK
https://m.edsoo.ru/188f6216

Bubnunoteka LIOK
https://m.edsoo.ru/016e25eb

Bubnunoteka LIOK
httos://m.edso0.ru/c94ba09b


https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

10

14

16

06pasyHoLLme KOHUYECKOM
MOBEPXHOCTM, OCb M BEPLUMHA
KOHMYECKOI MOBEPXHOCTM

KOHyC: oCHOBaHWe 1 BepLUNHa,
obpasytoLLas 1 ocb; naowaib
OOKOBOWA 1 MOHOM NMOBEPXHOCTU
YCceuéHHbI KOHyC: 06pasytoLue 1
BbICOTA; OCHOBaHUA 1 6OKOBas
NMOBEPXHOCTb

306paxkeHre KOHyca Ha
NM0CKOCTU. Pa3BépTKa KOoHyca.
CeyeHunsa KoHyca (M10CKOCTbHO,
napannensbHON 0CHOBaHWUIO, Y
NIOCKOCTbHO, MPOXOAALLEN Yepes
BEPLLNHY)

Kom6uHaums Ten BpaLleHms 1
MHOTOrpaHHNKOB

MHOrorpaHHuK, OnucaHHbI OKOM0
cthepbl; chepa, BNMcaHHas B
MHOrorpaHHuK Unu B Teno
BpaLLleHVs

MoHsATMEe 06 06bEME. OCHOBHbIE
CBOICTBA 06BLEMOB Ter

OGbBEM LUMMHAPA, KOHYCa
OGbEM Luapa 1 NAoLas chepb

Mojo6HbIe Tena B NPOCTPaHCTBE.

Bubnunoteka LIOK
https://m.edsoo.ru/897dd3b2

Bubnunoteka LIOK
https://m.edsoo.ru/1468bab3

Bubnunoteka LIOK
https://m.edsoo.ru/Obde1be8

Bubnunoteka LIOK
https://m.edsoo.ru/3cef10e5

Bubnunoteka LIOK
https://m.edsoo.ru/0b136158

Bubnunoteka LIOK
httos://m.edsoo.ru/26a03fb7
Bubnunoteka LIOK
httos://m.edso0.ru/5513d87b
Bubnunoteka LIOK
httos://m.edsoo.ru/d18%bde2
Bubnunoteka LIOK
httos://m.edsoo.ru/810cfleb


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
https://m.edsoo.ru/810cf1eb

17

19

20

21

22

23

24

25
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CoOTHOLLEHMS MeXay NioLaaaMm
NOBEPXHOCTEN, 06bEMaMM
NoA06GHbIX Ten

KoHTponbHas paboTta no Temam
"Tena BpatyeHusa" n "O6bembl Ten"

BeKTop Ha Na0CKOCTY U B
NPOCTPaHCTBE

CnoXxeHue 1 BbluMTaHME BEKTOPOB

YMHOXeHNe BEKTOpa Ha 4ncno

Pa3noxxeHne BekTopa rno Tpém
HeKOMM/1aHapHbLIM BEKTOPaM.
MpaBunio napannenenunesa

PelueHwne 3afa4y, CBA3AHHbLIX C
NPUMEHeHWeM MpaBus AeNCTBUIA C
BEKTOpamu

KoopanHaTHO-BEKTOPHbINA METO/
NP peLLeHn reoMeTpUYeCcKmx
3afau

MpsAmoyrosbHasa cuctema
KOOPAMHAT B NPOCTPAHCTBe.
KoopauHatbl BekTopa. MpocTeiwune
3a/laun B KOOpAmHaTax

Yron mexay BeKTopamu.
CkanapHoe npounssefeHne BEKTOPOB

BbluncneHme yrnos mexay
NPAMbIMK 1 NJIOCKOCTAMM

Bubnunoteka LIOK
https://r.edsoo.ru/4a33a8ab

Bubnunoteka LIOK
https://rn.edsoo.ru/5caefclb
Bubnunoteka LIOK
https://rn.edsoo.ru/23f4f089

Bubnunoteka LIOK
https://rn.edsoo.ru/dee379%b

Bubnunoteka LIOK
https://rn.edsoo.ru/a28fd74e

Bubnunoteka LIOK
https://rn.edsoo.ru/5a827900

Bubnunoteka LIOK
https://rn.edsoo.ru/d3a1fc30

Bubnunoteka LIOK
https://rn.edsoo.ru/48db7058

Bubnunoteka LIOK
https://rm.edsoo.ru/725effc4

Bubnunoteka LIOK
https://r.edsoo.ru/8efbe78e


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
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28

29

30

31

32

33

34

KoHTponbHas paboTa rno Teme
"BeKTopbl M KOOpANHATLI B
npocTpaHcTee"

MoBTOpeHWe, 06006LLeHVE U
cucTemaTmsalms 3HaHWin. OCHOBHbIE
(urypsl, hakTbl, TEOPEMbI Kypca
nNaHUMeTpUK

MoBTOpEHMe, 0606LLEHME 1
cucTemMaTmsalms 3HaHMin. OCHOBHbIE
(urypbl, (hakTbl, TeEOpeMbl Kypca
nnaHUMeTpum

MoBTOpEHMe, 0606LLEHME 1
cucTeMaTm3alms 3HaHWn. 3atayum
NNaHUMETPUN N METOABI NX
peLueHus

MoBTOpeHMe, 0606LLEHME 1
cucTeMaTm3alma 3HaHWn. 3agaum
NNaHUMETPUM U METObI UX
peLLeHuns

MoBTOpeHMe, 0606LLEHNE 1
cucTemaTmsayms 3HaHMin. OCHOBHbIE
(urypbl, (hakTbl, TeEOpeMbl Kypca
CTepeomMeTpun

ToroBas KOHTPO/bHas paboTa

MoBTOpEHMe, 0606LLEHNE 1
cucTeMaTmn3aLma 3HaHWiA

OBLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME

34

Bubnunoteka LIOK
https://m.edsoo.ru/77c22fc5

Bubnunoteka LIOK
https://m.edsoo.ru/1780ba5d

Bubnunoteka LIOK
https://m.edsoo.ru/078cd184

Bubnunoteka LIOK
https://m.edsoo.ru/7491efe0

Bubnunoteka LIOK
https://m.edsoo.ru/4dffda97

Bubnunoteka LIOK
https://m.edsoo.ru/74b2ad91

Bubnunoteka LIOK
https://m.edsoo.ru/ec24dfc2

Bubnunoteka LIOK
https://m.edsoo.ru/f465d10e


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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOI [TPOI'PAMMDBI

10 KUIIACC
Kon .
IIposepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o0mero o6pa3oBaHus
pe3yJjbTarta
7 I'eomerpus
7.1 OnepupoBaTb NOHATUAMU: TOUKA, NIPsIMasi, INIOCKOCTh
- IIpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU pELICHUU
' reoMeTPUUECKUX 3a/1a4
73 OnepupoBaTb MNOHATUAMU. NapaUIEIbHOCTb U MNEPHIEHAUKYJISIPHOCTH
' MNPSIMBIX U MJIOCKOCTEN
74 KnaccuduumpoBaTe B3aUMHOE PACIIONIOKEHHE MPSIMBIX U TUIOCKOCTEH B
' TIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN YroJi, TPaHU JBYI'PAHHOTO YIJa,
7.5 pebpo ABYrpaHHOTO YIJIa, IMHEHHBINA YroJl JBYTPAHHOTO YIiia, TPagyCcHas
Mepa JBYrpaHHOro yria
"y OnepupoBaTb NOHATUAMU: MHOTOTPAHHHUK, BBIMYKJIBIH M HEBBITYKJIbIH
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPaHHMKA, TPaBUJIbHBIH MHOTOTPaHHUK
77 Pacno3sHaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (THpamuma, MpU3Ma,
' MPSIMOYTOJIBHBIN TapajlIeIenuIe]], Kyo)
KnaccupunmpoBate  MHOTOTpaHHUKH, BbIOMpas  OCHOBaHUS  JUIA
- kiIaccupukanuy  (BBINYKJIbIE WM HEBBINYKJIbIE  MHOTOIPaHHHKH,
' NpaBWJIbHbIE MHOTOTPAaHHUKH, TIpSIMble M  HAKJIOHHBIE TPU3MBIL,
napasuIeIeuIe bl)
- OnepupoBaTb MOHSTUAMM: CeKy1as MJIOCKOCTb, ceueHue
' MHOTOTPaHHUKOB
710 OOBSCHATH NPUHOHUNBI  TOCTPOSHHS  CEYEHUH  MHOTOIPAHHHKOB,
' HCIIOJIb3YsI METOJ] CJIEAOB
711 Ctpoutrb ceueHHs] MHOTOTPAHHUKOB METOJIOM CIIEAOB, BBIMNOJHATD

(BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYD:




BUJ CBEPXY, COOKY, CHH3Y

7.12

Pemats 3a4a41 Ha HaAXOXKXIACHUEC TCOMETPUUCCKUX BCJIUYUH T10 o6pa3uaM
WK aJIrOpUTMaM, MNPUMEHAA U3BECTHLIEC AHAJIUTHYCCKUE MCTOABI IIPpU
pe€mi€CHMK CTAHAAPTHBIX MATEMATHUYCCKUX 3aJad Ha  BBIYHUCICHUC
paCCTOﬂHI/Iﬁ MECXKAY ABYMA TOYKAMH, OT TOYKH HO HpﬂMOfI, OT TOYKH OO0

MJIOCKOCTH, MCKAY CKPCIIUBAOLUMUCS MPAMBIMUA

7.13

Pemats 3a4a41 Ha HaAXOXKXIACHUEC TCOMETPUYCCKUX BCIUYUH I10 o6pa3uaM
WK aJIrOpUTMaM, MNPUMEHAA HU3BECTHLIEC AHAJTUTHYCCKUE MCETOAbI IIPU
pPeHICHNN CTAHAAPTHBIX MATCMATUYCCKUX 3aJda4 Ha BbIUYUCIICHHUE YTIJIOB
MCXKAY CKPCIIUBAOIUMHACA TIPAMBIMHU, MECKIY HpﬂMOfI U IJIOCKOCTBIO,

MECXKAY MIIOCKOCTAMMU, NIBYT'PAHHBIX YIJIOB

7.14

Beraucaste 00bEMBI M IJIOINAAM TIOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nupamMmuna) ¢ IpUMEHEHUEM (HOPMYJI, BEIYHCISITH COOTHOIISHHS
MEXKITY TUTOIIASIMHE MIOBEPXHOCTEH, o0béMamMu NoJ00HBIX

MHOT'OIrpaHHUKOB

7.15

OnepupoBaTb MOHATUSAMHU. CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUH (PHUTYypbI

7.16

UzBnekatp, npeoOpa3oBBIBATE M HHTEPIPETUPOBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, NPEACTABICHHYIO Ha

4epTEKax U PUCYHKAX

7.17

[IpuMenATh reoMeTpuueckre (PaKThl U PELISHUS CTEPEOMETPUUECKUX
3a1a4, MNPEANOJararliuX HECKOJBKO INAroB PEIIEHUs, €CJIM YCJIOBHS

MPUMEHEHHSI 3aJIaHbI B SIBHOU (hopMe

7.18

IlpumensaTs mnpocTednne MHNPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN CTCPCOMETPHUUCCKUX 3ada4

7.19

IIpuBoauTh mpuMeprl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOAE U

JKU3HU, paClo3HaBaThb MPOABICHUE 3aKOHOB I'COMETPUN B UCKYCCTBE

7.20

IIprMeHATh NOJydeHHBIC 3HAHUS Ha MTPAKTHKE: aHAIN3UPOBAThH PeabHbIE
CUTyallUd ¥ TpPHUMEHSTh HW3Y4YCHHBbIE TIOHATHS B TIPOLIECCE IIOMCKA
peleHus MaTeMaTH4eCKU copMynpoOBaHHON npoOJeMsl,
MOJIEIUPOBATh PEAbHBIE CUTYAL[MH HA SI3bIKE T€OMETPHH, HCCIENOBAThH
NOCTPOEHHBIE MOJAENH C HCIOJb30BAHHEM T€OMETPUYECKUX TMOHSATHH U
TEopeM, amrmapara anreOpbl, pemarh NPaKTHUECKUe 3a7a4uH, CBS3aHHBIE C

HaXOXKACHUEM r€COMETPUICCKUX BEJIUYINH




11 KVIACC

Koz IIpoBepsiemble npeaAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o0mero o6pa3oBaHus
pe3yJjbTarTa
6 I'eomerpus
OmnepupoBaTh NOHATUSAMH: LIMJIHHIPHYECKAst TIOBEPXHOCTh, 00pasyromue
61 LWIMHAPUYECKON TMOBEPXHOCTH, IMJIMHIAP, KOHMYECKas IOBEPXHOCTD,
' oOpasyromme  KOHHYECKOH  TOBEPXHOCTH, KOHyC, cdepuueckas
MOBEPXHOCTD
6.2 PacniosnaBath Tesa Bpatienus (IUIMHIAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHS TEJ BPAILEHUS
6.4 Knaccuguuupopath B3auMHOE pacrojioxkeHne chepbl U MIOCKOCTH
OnepupoBaTh TNOHATUSIMH. INAPOBOH CETMEHT, OCHOBAHHWE CErMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOs, BBICOTA
IIAPOBOTO CJIOS, INAPOBOH CEKTOP
66 Berancasate 00BEMBI M TUIOLIANM  TMOBEPXHOCTEH TN BpaIlEHUS,
' reOMETPUUECKUX Tell C MPUMEHEHUEM (HOpMyT
OnepupoBaTh NOHATHSAMH. MHOTOTPAHHMK, BIMCAHHBIH B chepy u
6.7 OTIMCaHHBIN OKOJIO cdepsl, cdepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJO
BpALIEHHS
63 BelYHCHATE COOTHOWIEHWSI MEXKAY IUIOMAASIMH TOBEPXHOCTEH U
' o0BpéMaMu IOAOOHBIX TEI
69 Hzobpaxkarh m3ydaeMbie GUTYpPHI OT PYKH U C NMPUMEHEHHEM IPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BoeImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXy, COOKy, CHHU3Yy, CTPOUTb CEUCHUsS TeJ
BpALIEHHS
U3BnekaTp, WHTEPIPETHPOBATH M TNPeoOpPa3oBBIBATH HHPOPMALIUIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (UTypax, NPEACTABICHHYIO Ha
YepTelkax U PUCYHKax
IIpuMmeHsATh reomeTpudeckre (PaxTbl A PEIIEHUs] CTEPEOMETPUICCKUX
6.12 3ama4, MPENNOaratonix HECKOJbKO INaroB PEIIEHHUs, €CIH YCIOBHUS
NPUMEHEHHs 3aJJaHbl B SIBHOH popme
6.13 OmnepupoBaTh MOHSATHEM: BEKTOP B MPOCTPAHCTBE




6.14

BrimogHaTs I[efICTBPIﬂ CJIOKE€HUA BEKTOPOB, BBIYHMTAHHA BCKTOPOB U
YMHOXKECHUSA BCKTOPAa HAa 4YUCIIO, O6”b$[CH$ITb7 KaKUMH CBOMCTBAMH OHH

o0nanaror

6.15

IIpuMeHATh npaBUIIO Napajenenumneaa npyu CIoKeHUH BEKTOPOB

6.16

OHepI/IpOBaTb MOHATHUAMU. ACKAPTOBBI KOOPAWHATBHI B TIPOCTPAHCTBE,
BCKTOD, MOAYJb BEKTOpPA, PABCHCTBO BECKTOPOB, KOOPAWHATBI BEKTOPA,
yronua MECKAY BEKTOpaMH, CKaJIApHOC MPOU3BECACHUEC BCKTOPOB,

KOJUIMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPLI

6.17

HaxonuTte cymMMy BEKTOPOB M NPOM3BEIEHHE BEKTOpPAa HA YHCIO, yrodi
MeXy BEKTOpaMH, CKaJlspHOE MPOU3BENIEHUE, PACKIabIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

BaHaBaTb MJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTEME KOOPpAUHAT

6.19

Pemare npocTeiiline reoMeTpuUYECKHE 3a4add  HAa [IPUMEHEHUe

BCKTOPHO-KOOPAWHATHOTO METOa

6.20

Pemats 3aJa4u Ha O0Ka3aTe€JIbCTBO MATEMATHUYCCKHX OTHOWIEHUN U
HaXOXKACHUC TCOMETPUUYCCKUX BCJIUMYUH IO o6pa3uaM HUJIN aJIrOpUTMam,
MPUMCEHSA HU3BECTHBIC METOAbI npu peICHUA CTaHAAPTHBIX

MATEMATUYCCKUX 3ada4

6.21

IlpumensaTs mpocTeHlIne MNPOrPaMMHBIE CPENCTBA W BJIEKTPOHHO-

KOMMYHUKAIIUOHHBIE CUCTEMBI TIPHU PCLHICHUN CTCPECOMETPHUUCCKUX 3ada4

6.22

IIpuBoauTh MpUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U

JKU3HH, pacClio3HaBaThb MPOABICHUE 3aKOHOB TrCOMETPUN B UCKYCCTBEC

6.23

IIpuMeHsATs moOJydeHHBIE 3HAHUS Ha TPAKTUKE. aHAJIU3UPOBATH
pealbHble CUTyallud W TPUMEHATh HU3y4YEHHbIE TOHATHUA B IIpOLECCEe
NOWCKA pEIIeHUs] MaTeMaTH4eckKu C(HOpMYyJUPOBAHHON MPOOIEeMBl,
MOZENUPOBATh PEAIbHBIE CUTYAllUU HA SI3BIKE N€OMETPHUH, UCCIEN0BAThH
MOCTPOEHHBIE MOAEIN C HUCMOJIB30BAHMEM I€OMETPUYECKHX IMOHATHH U
TeopeM, anmapara ajaredpel, pelmarb NPaKTHUECKUe 3a0a49H, CBSI3aHHBIE C

HaXOXKACHUEM rCOMETPUICCKUX BEJIUYINH




INPOBEPSEMBIE DJIEMEHTbBI COAEP/KAHUSA

10 KVIACC

Kon

IIposepsiemMblii 3jIeMEHT COAEePKRAHMS

I'eomerpus

7.1

OcHOBHBIE TOHATUA CcTepeoMeTpuu. Touka, HpsMas, IMJIOCKOCTb, MPOCTPAHCTBO.
ITonsiTme 00  akCHMOMATHYECKOM  TOCTPOGHHH  CTEPEOMETPHU.  AKCHOMBI

CTEPEOMETPHH U CIECICTBUSA U3 HUX

7.2

B3auMHOe  pacnonoskeHue ~IpsIMBIX B IIPOCTPAaHCTBE.  IE€peceKarolluect,
napajulefibHble M CKpeliuBaromuecss mnpsmble. IlapamienbHOCTb MNPAMBIX U
IUIOCKOCTEl B  NPOCTPAHCTBE. MapajjiesibHble IMpsMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSIMBIX, MapajlIeIbHOCTb MNPSAMON U IUIOCKOCTU. YTIBI C
COHANpaBJIEHHBIMU CTOPOHAMM, YroJl MEXKAy TMpsMbIMM B IPOCTPAHCTBE.
[TapanneabHOCTD MJIOCKOCTEN: MapajleibHble MJIOCKOCTH, CBOMCTBA MapaUIebHBIX
tockocteil. Ilpocrelimne npocTpaHCTBeHHbIE (UTYPBI HA IIOCKOCTH. TETPasap,

Ky0, mapayenenunes, moCTPOSHHE CeUeHUI

73

IlepnieHAUKYIAPHOCTE MHPSIMOM U IUIOCKOCTH: MNEPHNEHOUKYISIPHBIE MpsAMBIE B
MIPOCTPAHCTBE, NPSIMbIE NAPAJJIEIbHBIE U NEPIICHANKYJIAPHBIE K MJIOCKOCTH, IPU3HAK
NEePNEHAUKYJIAPHOCTU NPSIMON U IUIOCKOCTH, TEOpEMA O MPAMON NEePIEHAUKYIAPHON
MJIOCKOCTH. YTJbl B IPOCTPAHCTBE. YIrOJd MeEXAYy MNPSMOM M  IUIOCKOCTBIO,
OBYTPAHHBIA Yyroj, JIMHEHHBIM Yyroja ABYrpaHHOro yria. llepnenaukynsap wu
HAKJIOHHBIE. PACCTOSIHME OT TOYKU A0 IUIOCKOCTH, PACCTOsHME OT MNPsIMOM 1O
TUTOCKOCTH, MPOEKLUsl (PUrypsl Ha IUIOCKOCTh. IleprneHnnKyIapHOCTh IIOCKOCTEH!
MPU3HAK  NEPHNEHAUMKYJSAPHOCTH  1ByX  Iuiockoctel.  Teopema o  Tpéx

NePHEHANKYJIApax

7.4

IlonsiTue MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTIOIPAHHMKA, BBIMYKJIbIE H
HEBBINYKJIbIE MHOTOTPAHHMKH, pa3BépTka MHororpanHuka. Ilpmsma: m-yronbnHas
NpU3Ma, TPAaHH U OCHOBAHMS IPU3MBI, NpsIMasi U HAKJIOHHAs NMPHU3MBI, OOKOBas U
MOJIHAsl MOBEPXHOCTDh npu3Mel. [lapannenenunen, npsiMOyroJbHBIN NapalIeIenunes
u ero csorictsa. [lupamuaa: n-yroynbHast nupamuaa, rpaHd U OCHOBAHUE NMUPaMULL,
OOKOBasi M TMOJIHAS MMOBEPXHOCTb MHPAMHIBL, MPABUIbHAS M YCEUEHHAs! NMUPaMUAa.

DJ1IeMeHThI Npu3Mbel WU THPAMHIBL HpaBI/IJ'IbeIe MHOTOI'PaAHHUKH. TIOHATHUE




MPaBUJBHOTO MHOTOTPaHHUKA, MPABUJbHAs MpU3Ma W MpaBUIbHAs NHPAMUJA,
NpaBUJIbHAS TPEYTOJIbHAS MUPAMUAA U TPABMIIbHBINA TeTpasnp, kyO. Ilpencrasnenne
O MpaBWJIbHBIX MHOTOTPaHHMKAX: OKTadAp, HoAekadap u uxocadapyrue CedeHus

MPU3MBbI U TUPaMHUIbI

7.5

CummeTrpusi B TPOCTPAHCTBE. CHMMETPUSI OTHOCHUTEIBHO TOYKH, IIPSIMOM,
MJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MUPAMUIAX, MapalieNenuneaax, MpaBuiIbHbIX

MHOT'OrpaHHUKax

7.6

Bbruncienne 31eMEHTOB MHOTOTPAaHHHUKOB: péOpa, nuaroHamy, yribl. llnomans
OOKOBOW MOBEPXHOCTH M TOJHOH MOBEPXHOCTH TPSMONW MPH3MBI, IUIOMAIb
OCHOBaHMI, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpAMOI npu3mbl. ITnomans 60koBOH
MOBEPXHOCTH W MOBEPXHOCTU MPAaBUJIBHON MNHpPAMHIBI, TeOpeMa O IUIOLAau

yceuénnoi mupamunsl. Ilonstie 06 o0bpéme. O0BEM MUupaMubl, MPU3IMBI

7.7

ITonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY TUIOIIAISIMH ITOBEPXHOCTEH,

00BbéMaMu NONOOHBIX TEN

11 KJIACC

Kon

IIposepsiemMblii 3J1IeMEHT COAePKRAHMS

6

I'eomerpus

6.1

Hunueapudeckas MOBEPXHOCTb, O0pa3yIOINe MIIHHAPUIECKONH TOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepxHOCTU. LlmnmuHap: ocHOBaHMsA M OOKOBas TOBEPXHOCTH,

obpasyroias 1 oCh, IJIOIaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konnueckasi moBepxXHOCTb, 00pa3yrome KOHMUYeCKON OBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOH mnoBepxHocTH. KOHyC: OCHOBaHMe M BepIIMHA, OOpasymomas H OCb,
wIomanab OOKOBOW M TMOJHON MOBEPXHOCTU. Y CEUEHHBIH KOHYC: oOpasyromue H

BbICOTA, OCHOBAHUA U OokoBast MOBEPXHOCTDH

6.3

Codepa u map: ueHTp, paauyc, TuaMmeTp, TUIOIAAb OBEPXHOCTH chepbl. B3anmHoe

pacrioynioskeHne ceprl U ITUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, IIomanb

ceprl

6.4

Hzo0pakeHne Ten BpaleHus Ha IockocTH. PasBépTka nunmnHapa 1 KOHyca

6.5

KoMOnHanmm Tenm BpameHuss ¥ MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIHMCAHHBIN

okoJio cepsl, chepa, BIUCAHHAS B MHOTOTPAHHHUK, UJIH TEJIO BPAIlECHUS

6.6

IToustue 06 oOnéme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 oOBéMe
NpSIMOYTOJIBHOTO Mapajienenunena U ciueactsus u3 Heé. OObEM LUIUHIpA,

koHyca. O0béM 1mapa u miomaas chepbl




I[Tonobueie Tema B mpoctpancTBe. COOTHOIIEHHWST MEKOY  IUIOLIAASIMHU

o7 noBepxHOCTEH, 00bEMaMH MOJOOHBIX TEJ
6.8 Cevennss nmmnuHApa (MapajuleIbHO W MEPHNEHIUKYSIPHO OCH), CEUEHHsI KOHyca
' (mapasenbHOE OCHOBAHUIO M MPOXOZSIee Yepe3 BEPIINHY), CeUeHHUs apa
BexTop Ha mmockoctu u B mpoctpaHcTBe. (CJoXeHHe U BbIUMTAHHE BEKTOPOB.
6.9 YMHOXXeHHEe BeKTOopa Ha uucio. Pa3nokeHue BeKTOpa MO TPEM HEKOMIUIaHAPHBIM
' BekTopaMm. IlpaBuno napamnenenunena. PemeHune 3amad, CBA3AHHBIX €
MIPUMEHEHHEM NPABUII AEHCTBUIN C BEKTOPaMu
IIpsMoyronbHass cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
6.10 IIpocreiiiune 3amaud B KOOpAUHATaX. Yrohd Mexay BekTtopamu. CkassipHoe

MPOU3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEXKAY MNPAMBIMU U MJIOCKOCTAMU.

KoopanHaTHO-BEKTOPHBIN METO MPU PELIEHUH F€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA3OBAHUSI

Kon IIposepsiemble TpeGOBaHUS K MPeAMETHBIM pPe3yJbTATAM O0CBOEHHSI
MPOBEPSIeMOro OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CpeJHEero oomero
TpedoBaHuUsI o0pa3oBaHusi

Brnapmenue meromamMu OKa3aTeNbCTB, aNrOPUTMAMH PELICHHS 3374,
yMeHue (QOopMyJNHpOBaTh M ONEPUPOBATh MOHATHSIMHU. ONpEAEIICHHUE,
aKkcuoMa, TeopeMa, CIIEACTBHE, CBOWCTBO, INPHU3HAK, OKA3aTENbCTBO,
pPaBHOCHIIbHBIE (POPMYIMPOBKH;, IPUMEHSTh UX; yMEHHE (HOPMYIHPOBATh
o0paTHOE€ W MPOTHUBOTIOJIOKHOE YTBEPKIEHHE, NMPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIHM,
NPOBOIUTH JIOKAa3aTENbHbIE PACCY)KOCHHs TIpH PEIIeHUH  3a1ad,
1 OLICHMBATh  JIOTHYECKYK)  NPAaBUJIBHOCTb  PACCY)KOEHUH, yMEHue
OTIEPUPOBATH MOHITHAMHU. MHOKECTBO, MOAMHOXKECTBO, OINEPALUU Hax
MHOXKECTBAMH, YMEHHE HCIIOJb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmapar Ui ONMCAHUS PEAIbHBIX MPOLIECCOB U SIBICHUH M ITPH PEIlEHUH
3amad, B TOM 4YHCJIE€ U3 JAPYrHX Y4eOHBIX MPEIMETOB; YMEHHUE
OTIEPUPOBATH MOHATUSAMU: rpad, CBA3HBIA rpad, nepeBo, UHUKI, rpad Ha
IUIOCKOCTH, YMEHHE 3a/laBaTb M OIUCBIBATh rpadbl Pa3IUIHBIMU

crioco0amu;, HCTOJB30BaTh Ipadbl MPU PEIICHUH 3314

VMeHne onepupoBaTh MOHITUSIMH. HATYpPAIbHOE HYUCIO, LEJNOE HHCIIO,
CTEIEHb C LIENIbIM MOKa3aTesieM, KOPeHb HaTypaJlbHOH CTENEHH, CTETeHb
C paUMOHANBHBIM  MOKa3aTeleM, CTeNeHb C  JeHCTBUTENbHBIM
nokasareneM, Jorapupm UuCIa, CHUHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIBHOTO YHCJIA, OCTaTOK IO MOAYJIO, PAalMOHAJIBHOE YHCIIO,
UppPallMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATYPalbHBIX,  LIENBIX,
2 pPALMOHANBHBIX, JEHCTBUTENBPHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
NPU3HAKH JEIMMOCTH, HAUMEHbLINHA OOIINIl AenwuTeNnh U HaNMEHbIIee
oOmee kpaTHOe, anropuT™ EBxinna npu pemeHnn 3anad; 3HAKOMCTBO C
Pa3NMUYHBIMH ~ TO3ULHMOHHBIMHA ~ CHUCTEMaMH  CUHCICHHS, YMEHHE
BBITIOJIHATh BBIYMCJIEHUE 3HAUYEHUN M TNpeoOpa3oBaHMs BBIPAKEHHUI CO
CTEeNeHsIMU U JiorapudmMamu, npeodOpa3zoBaHusl APOOHO-PALIMOHAIBHBIX

BBIPAXKEHUI, YMEHUE ONEPHUPOBATH MOHATHSIMHU. MOCIEIOBATEIbHOCTD,




apupmeTnuecKast nporpeccus, reoMeTpu4ecKas nporpeccus,
OeckoHeUHO yObIBarOIasi TreOMEeTpUYecKass IpOrpeccHs; yMEHHe
3a7aBaTh MOCIEAOBATENBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMy, yMEHHE ONEepHpPOBaTh TOHITHAMHU. KOMILUIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apPTYMEHT KOMILIEKCHOTO
yrcna, (opMa 3amucH  KOMIUIEKCHBIX — 4Hcen  (reoMeTpuyeckas,
TPUTOHOMETPHUECKasi W  ajredOpanueckasl); yMeTb IPOU3BOIUTH
apupMeTHUecKue NEeHCTBUS C KOMIUIGKCHBIMU YHCIIAMH, MPHBOAHMTH
IpUMEPBl  HCMOJb30BAHMUS  KOMIUIEKCHBIX  YHCEJ, ONEepHUpOBAThb
NOHATUAMM. MaTpuua 2x2 u  3%3, oOnpeaenuTelb  MaTPHULBL

FeOMeTpI/ILIeCKI/Iﬁ CMBICJI ONIPEACIIUTEA

YMeHHe OnepupoBaTh MOHATUSMU. PAaLMOHAJBHBIE, HUPPALMOHAJIBHBIE,
NOKa3aTeNbHbIE, CTENEeHHbIE, JOrapupMHUYECKHe, TPUTOHOMETPUUIECKHE
YPaBHEHHUsT M HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEepPHUpPOBATH
MOHATUSIMH. TOXJIECTBO, TOXXIECTBEHHOE MNpeoOpa3oBaHHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHUN, HEPABEHCTB M CUCTEM, YMEHHE pellaTb YPaBHEHHs,
HEPABEHCTBA M CHUCTEMbl C IMOMOINBI PA3JIMYHBIX MPUEMOB, pPEIIATH
YPaBHEHHUsl, HEPABEHCTBA W CHUCTEMbl C MapaMeTpoM, MPHUMEHSTH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI AJI1 PELICHUS MATEeMaTHYECKUX

3a/1a4 v 3a1a4 U3 Pa3MyHbIX 00JJacTeil HAYKH U PEaNIbHOM KU3HU

YMeHHne OmnepupoBaTb MOHATUSAMH. (QYHKLUUS, YETHOCTH (PYHKIUH,
NEPUOUYHOCTh (PYHKIMH, OrpaHMYEHHOCTh (PYHKLUH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (YHKIUHU, HANOOIbIIee U HAUMEHbIIIEe 3HAUYCHUS
($YHKUMHN Ha IPOMEXKYTKE, HEMpEePhIBHAS (PYHKIMSI, aCUMIITOTHI rpaduka
¢$byHKUMH, TIepBas U BTOpast MPOU3BOHAS (YHKLIUH, TEOMETPUUECKHHA U
¢usnyeckuii CMBICN TPOU3BOAHON, mepBoOOpasHast, OMNpPEeAeTEHHBbIHI
UHTErpaj, YMEHHE HAaxXOOUTh aCUMMNTOTHI rpaduka (QyHKIUH, yMEHUE
BBIUMCJIATh NPOM3BOJHBIE CYMMBI, TPOM3BENEHHs, YaCTHOTO U
KOMINO3ULIMHN (PYHKIUH, HAXOOUTh ypaBHEHHE KacaTeNbHOW K rpaduky
($YHKUMH; yMEHHE HAaXOOUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHIA,
YMEHHE HCIOJB30BAaTh IPOU3BOAHYIO [UIA HCCIENOBAaHUS (PYHKIUH,
HAXOIUTh HAWOOJNbIINE W HAWMEHbINNE 3HA4YEHHUs (PYHKUUH, CTPOHTH
rpapiKi MHOTOUJIEHOB C HCIOJB30BAHHUEM amlapara MaTeMaTHYeCcKOro
aHamM3a, NPUMEHATb NPOM3BOAHYIO Ul HAXOKIACHMS HAMITYYIIEero

pe€UiCHNsA B MNPUKIAAHBIX, B TOM YHCJIC COLUHUAJIbHO-3KOHOMUYCCKUX U




(bu3nUecKrx 3aa4ax;, HAXOAUTh IJIOMAAN U O0BEMBI (PUTY C TIOMOIIBIO
WHTErpaia;, NPUBOAUTH NMPUMEPbl MATEeMAaTUYECKOTO MOJIEIHPOBAHUS C

noMoIIbk0 auddepeHnnatbHbIX YpaBHEHUI

YMenune onepupoBaTh NOHATHSAMH: rpaduk (QyHKIuM, oOparHas
¢byHKUuMs, KOMNo3uuus (YHKUMH, JuHeHHas (YHKOMsA, KBagpaTHUHAsS
byHKLHSA, paloHaIbHas byHKLMA, CTeNeHHas byHKLIHSA,
TPUTOHOMETPHUECKHE  (PYHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
$yHKUMHK, TOKa3aTenpHas W Jorapudmuyeckas (PyHKLUUH, yMEHHE
CTpOUTh TpaduKu H3YYEHHBIX (YHKUMH, BBITOJHATH NMPeoOpa3OBaHUS
rpadpukoB (PYHKUNH, UCTIONB30BaTh Ipa(puKy sl H3YYEHUsT TPOLIECCOB U
3aBHUCHMOCTEH, NMPHU PELICHWH 3a/1a4 U3 APYruX y4eOHBbIX MPEIMETOB U
3a1a4 U3 PeajbHON KU3HH, BbIPAXKATh (POPMYJIAMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU, UCIIONb30BaTh CBOHCTBA M rpaduku QyHKUMHA aus
pelLIeHns ypaBHEHM, HEPABEHCTB U 3a7a4 C NapaMeTpaMu; n300pakarhb
HAa KOOPAWHATHOM IUIOCKOCTH MHOXECTBA PELIEHUNH YpPaBHEHHI,

HEPABCHCTB U UX CUCTEM

YMeHHne peuiatb TEKCTOBbIE 3aJadd PasHbIX THUMOB (B TOM YHCIIE Ha
NPOLEHTHI, IOJH U YaCTH, HA JABIDKEHHE, pabOTy, CTOMMOCTb TOBapOB H
yCIIYT, HAJIOTH, 33JJa4d U3 O0JIaCTH YIPaBJICHUS IMYHBIMU U CEMEHHBIMU
(uHaHCAMH), COCTABISTH BBIPAKEHUS, YPABHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCJIENOBATh IOJyYEHHOE PEUICHUE H
OLICHMBATh TPABAONOAOOHOCTh PE3yJbTATOB, YMEHHE MOJEIHUPOBAThH
peanbHbBIE CUTyallUH Ha SI3BIKE MATEMATHUKH, COCTABJISITb BBIPAKECHMUS,
YPaBHEHHUsl, HEPAaBEHCTBA W HUX CHCTEMbl IO VYCJIOBHUK 3aJa4H,
UCCJIENIOBATh TOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM  aImapara

anreOpbl, HHTEPIIPETHPOBATH MMOJYYEHHBIH Pe3yIbTaT

YMeHHne onepupoBaTh MOHITHAMU: CpefHee apupMeTHuIecKoe, MeIuaHa,
HanOoJsibllee W HAauWMEHbLIEe 3HAYEHHUS, pa3Max, JUCIIEePCHS,
CTaHIAPTHOE OTKJIOHEHHE YHCJIOBOIO HaldOpa, yYMEHHe H3BJIEKaTh,
UHTEPIPETHPOBATh HH(POPMALIMIO, TPEACTABICHHYIO B Tabiuuax, Ha
auarpaMMax, rpadukax, OTpaXKarollyr0 CBOHCTBA PealibHBIX MPOLIECCOB U
SIBJIEHUIT;, IPEACTABIATh HHQOPMALIHIO C TIOMOLIBIO TAOIULl U THATPAMM,
UCCJIENIOBaTh CTaTUCTUYECKHE [aHHble, B TOM YHCIE€ C NPUMEHEHHEM
rpauecKUX METOIOB W  JJIEKTPOHHBIX  CPENCTB, TIpadpuyuecKu
UCCIIEIOBaTh COBMECTHbIE HAONMIOAGHUS C TOMOLIBI0 JAHArpamMm

paccenBaHusl U JINHEWHON perpeccuu




YMeHHe OnepupoBaTb MNOHATUSAMU. CIYyYalHBIA OMNBIT W CIy4aiHOE
COOBITHE, BEPOSITHOCTH CIYYaHHOTO COOBITHSI, yMEHHE BBIYHUCISITDH
BEPOSTHOCTh C HCIOJIb30BAaHHEM TIpadUUecKUX METOJOB, NPUMEHATH
(bOpMyJIBI CIIOXKEHUS U YMHOJKEHHs BEPOATHOCTEH, (PopMyny IMOIHOM
BeposTHOCTH, popmyny bepHyimn, komOuHaTOpHBbIE PaKkThl U HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pEANbHBIX COOBITUH, yMEHHE OIEePHpPOBATH
NOHATUSIMH.  ClTydaliHasi BENMYMHA, PpACHpeneNeHue BEPOSTHOCTEM,
MaTeMaTHYeCKOe OXKHIAHHe, AMCIEPCHUS M CTAaHAAPTHOE OTKIOHEHHUE
ClydyailHOH BeNMUYWHBL, (YHKUMK paclpeneseHus] W IUIOTHOCTH
PaBHOMEPHOrO, MOKA3aTeJbHOIO W HOPMAJbHOIO PacHpeneseHHI,
YMEHHE HCIOJb30BAaTh CBOWCTBA HW3YYEHHBIX pPACIpPEeNeHUH IS
peleHust 3a1ad; 3HAKOMCTBO C TOHSATHSIMH. 3aKOH OOJIBIIMX YHCET,
METOIbl BBIOOPOYHBIX MCCIICAOBAHUN, yYMEHUE TNPHUBOAUTH IPUMEPHI
NPOSIBJICHUST 3aKOHA OOJIbIIMX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, YMEHHUE ONEPUPOBATH MOHATUSIMH: COYETaHHE, TIEPECTAHOBKA,
YHCIIO COYETAHWH, YHUCIO NepecTaHoBOk, OuHoM HproTOHA;, ymMeHHE
NPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCYKACHHS U PEIIEHHs 3a/1ad,;
OLICHUBATh BEPOSITHOCTH  PEAJIbHBIX COOBITHI, COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATE MOJYYEHHBIN PE3YJIbTAT

YMeHHe OnepupoBaTb MOHATUSMM. TOYKA, MpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUHM YToOJ,
IOBYTPAHHBIA yrOJ, TPEXTPAHHBIA YroJ, CKPELIWBAIOIIMECS IPsIMBbIE,
NapaJuIeIbHOCTh U MEPHEHAUKYJIAPHOCTb MPSIMBIX M IUIOCKOCTEH, YroJ
MEXAY MNPSMBIMH, YrOJd MEXAY NPsAMON M IUIOCKOCTBIO, YIOJ MEXKOY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY
MPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH, YMEHUE UCIIOJIb30BATh MPH
peleHnn 3a1ad U3y4deHHble (PaKThl U TEOpPEeMbl IUIAHUMETPUH, YMEHHE
OLICHMBATb pa3Mepbl OOBEKTOB  OKPY)KAKOLIEro MHpA;, CTPOUTH
MaTE€MaTHYECKUE MOJEIN C IOMOIUBK) T'€OMETPUYECKUX MOHATHU H

BCJIMYHWH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUEC 3aJa1U
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YMeHne omnepupoBaTh MOHATUSAMH: IJIOIAAb (QUIypsl, 00BEM (GUTYPHIL,
MHOTOTPaHHHK, MPABHJIbHBIH MHOTOTPAHHHUK, CEYEHHE MHOTOIPAaHHHKA,
Ky0, mapajtenenurien, npusMa, Nupamuna, (Gurypa M MOBEPXHOCTH
BpallleHus, [WIMHAP, KOHyC, map, cdepa, miomans cepsl, miomanb
MOBEPXHOCTH NHPAMHIBI, TPU3MbL, KOHyCa, LMIUHIApA, 00BEM KyOa,

NPpAMOYTOJIBHOTO MHapauiCicnuneaa, mupaMuabl, NPU3MbL, LHUJIUHApPA,




KOHyCa, IIapa, Pa3BEéPTKAa MOBEPXHOCTH, CEUEHHUs KOHyCa W LUIUHAPA,
napajuyieJibHble OCH WM OCHOBAHHUIO, CEYEHHE Iapa, IJIOCKOCT,
Kacaromascs cheppl, HUINHAPA, KOHYCA, YMEHHE CTPOHUTH CEUCHHE
MHOTOTPaHHHUKA, M300pakaTb MHOTOTPAHHHUKH, (PUTYpbI U MOBEPXHOCTH
BpALIEHUs], UX CEUYEHMs], B TOM YHCJIE C TOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSTh CBOHCTBA F€OMETPHUECKUX (UTYP, CAMOCTOSITEIBHO
(bopMyIHpPOBaTh ONPENENeHUsT N3y4aeMbIX (PUTYP, BBIABUTATh TUIOTE3bI
O CBOWCTBAaxX M NMPHU3HAKAX r€OMETPUUYECKUX (PUryp, OOOCHOBBIBATH WU
OTpOBEPraTh WX, YMEHHE MPOBOAMTH Kiaccupukanui ¢Guryp o
Pa3IUYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOOMMBIE AOMOJHHUTEIbHbIE

MOCTPOCHUS
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VMeHue omepupoBaTb MOHSITHUSMH. JBIJKEHHE B MPOCTPAHCTBE,
napajuleibHbI MEePeHOC, CUMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
noBOpPOT, mpeodOpa3oBanue monodus, nomoOHbIe (GUTYPBL, YMEHHE
pacno3HaBaTh paBHbIe M MOAOOHBIE (UIYPHI, B TOM YHUCIE B MPUPOIE,
UCKYCCTBE, apXHTEKType, HCIOJIb30BATh I'€OMETPUUECKHE OTHOLIEHHSI
NPy pELISHWH 3a]a4, HaXOOUTh T'€OMETPHYECKHE BETHYUHbI (IMHA,
yroJ, IUIOIanb, OOBEM) MPU pPEIleHUd 3aJa4 W3 JAPYruX y4eOHBIX
NPEMETOB U U3 PeasbHOMN JKH3HH; YMEHHE BBIUUCISITH T€OMETPHUUECKHE
BEJIMYMHBI (AJIMHA, YTOJ, IMJIOMAAb, OOBEM, MJIOLAAb MOBEPXHOCTH),
UCMOJIB3Ysl M3y4YeHHble (HOPMyJIbI U METOIbl, B TOM YHCIE. IUIOLIAb
MOBEPXHOCTH MHUPAMHU/IBI, MPU3MbI, KOHYCa, LMJIMHAPA, TUIOMAAb Cepbr;
00BbEéM KyDa, TPSMOYTOJBHOTO MapajuIeenuesna, MUPaMuibl, MPH3MBIL,
LIIMHAPA, KOHycCa, INapa, yMEHHWE HaxXOAWUTh OTHOLIEHHE OOBEMOB

noJo0HbIX Guryp
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YMeHne onepupoBaTh MOHITHSIMU: NPSAMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATBHI TOYKHU, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa HA YHCJO, PA3JIOKEHHE BeKTopa 1o 0Oaswucy,
CKaJIsIpHOE TMPOU3BENIEHHE, BEKTOPHOE IPOM3BENECHHUE, VYIroJl MEXIY
BEKTOPAaMH, YMEHHE HCIIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIA METON
IUI  peUIeHUs] TeOMeTPUYECKUX 3amad ¢ 3a7ad  JPYruxX y4eOHbIX

MIPEAMETOB
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YmMeHne BbI6I/IpaTb HOI[XOI[;IH_II/Iﬁ METOO AJiA PpPEIICHUA 3adayu,
NMOHUMAHUE 3HAYUMOCTU MATEMATUKKU B H3YUCHUU TPUPOAHBIX U
O6H_IeCTBeHHbIX nmpoHeccoB u ﬂBHeHHfI; YMEHUEC pacCrno3HaBaThb

MNPOABJICHUEC 3daKOHOB MATCMATUKU B HUCKYCCTBE, YMCHUEC IPUBOAUTH




IpUMEpPBl MAaTEMaTHYECKUX OTKPBITMH POCCUICKOM M MHPOBOHN

MaTE€MaTHYECKONU HayKU




IHHEPEYEHD DJIEMEHTOB COJAEPKAHNS, IIPOBEPAEMBIX HA EID
IHO MATEMATUKE

IIposepsiemMblii 3jIeMEHT COAePKRAHMS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbabie u uensie uncaa. [IpusHaku A€1MMOCTH LENBIX YHCEN
- Paunonanpable uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLEHTHI,
' OecKkOHEeUHbIe IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypajbHOU cTemnenn. JleicTBus ¢ apudmernuecKkuMu
' KOPHSIMH HaTypaJibHON CTENEHU
” Crenens c nenbiM nokasateneM. CTeneHb ¢ palliOHaJIbHBIM NoKaszareneM. CBONCTBa
' CTeneHu
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAaHI€HC YHMCIOBOIrO apryMEeHTa
1.6 Jlorapudm uucna. [lecaTudHble U HATYypaIbHBIE JOTapH(pMbI
JeiicTBuTenbHble uYucia. ApupMETHYECKHe Onepaluu ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmkEéHHbIE BBIYUCICHNUS, MTPABIJIA OKPYIJICHUS, MIPUKHUIKA W OLIEHKA
pe3yJbTaTa BBIYMCIIEHUN
1.8 [IpeobpazoBaHue BrIpaKEHUN
1.9 KomnnekcHble uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenble 1 qpoOHO-paLlMOHATIBHBIE YPABHEHHS
22 HppaunoHnanbHble ypaBHEHUS
23 TpuroHomerpudeckue ypaBHEHUs
24 ITokazaTenbHbIe U JorapupMUIECKHE YPABHEHHS
2.5 Ienbie 1 ApoOHO-pALIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 ITokazaTenbHbIe U TorapupMUIECKHUE HEPABEHCTBA
2.8 TpuroHomerpuueckue HEPaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTpamMmu
2.11 Martpuua cucteMbl JUHENHbIX ypaBHeHUH. OnpenenuTenb MaTpULlbl




3 OyHKIMHN 1 rpaduKu
- Oynkius, cnocodbl 3amanus pyskumu. 'paduk QyHkiun. B3zanmmHO oOpaTHBIE
' ¢bynkunu. Yérable n HeuétHble GyHkunu. Ilepuonuueckue GpyHKINH
Obnacte ompeneneHUss M MHOXKECTBO 3HaueHWi ¢(ynkumu. Hymm  yHKmm.
39 IIpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHH.
' Makcumymbel 1 MUHEMyMBbl (yHkuuu. HaubGonbliee W HanMeHblee 3HAYCHHE
(YHKLNH Ha TPOMEXKYTKE
33 CrenenHass (QyHKUMS C HATypaJbHbIM M ILeNBIM TMOKa3atreneM. Eé& coiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS #-Ol CTENEHH
3.4 Tpuronomerpudeckne GyHKLUNH, UX CBOHCTBA U rpaduKu
3.5 ITokazarenbHas u gorapudmuyeckast pyHKINH, UX CBOWCTBA U rpaduKu
36 Toukn pasppiBa. AcumnrTotrel rpadukoB ¢yHkuui. CsolicTBa (yHKUUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 IMocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHKs ITOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMeTpudeckas rmporpeccuu. @opmysia CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaT4ecKOro aHajinusa
4.1 IIpoussoanas ¢pyHkunu. [Ipon3BogHbIE S€MEHTAPHBIX (YHKIUN
[IppMeHeHne TPOM3BOOHONW K HCCIENOBaHMIO (YHKIMH HAa MOHOTOHHOCTb H
42 sKCTpeMyMbl. Haxosknenne HanOOJbIIero U HaMMEHbINEro 3HaueHHs! (PyHKIHH Ha
OTpE3Ke
43 ITepBoobpasnas. UuTerpan
5 MHoOxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaunu HaJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
52 Jloruka
6 BeposaTrHOCTh U cTaTUCTHUKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposarnocTts
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B MTPOCTPAHCTBE
73 MHoOrorpaHHUKH
7.4 Tena u NOBEPXHOCTH BPALLEHUS




7.5

KoopauHnaTel 1 BEKTOPBI




YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

» Maremaruka: anre0pa v Hayaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHA.
I'eomerpus, 10-11 knacew/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u mp.,

AkumonepHoe odiectBo «M3narensctBo «lIpocsenieHue»

METOANYECKHUE MATEPUAJIbI 151 YUUTEJIA

bu6moreka I{OK https://m.edsoo.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET

bubmoreka I{OK https://m.edsoo.ru
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