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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIIBHOTO pa3BUTHUS
JUYHOCTU 00yYaroUXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTusa oOydarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTU4YeCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX YUEOHBIX AUCUUILINH. PazButre y oOy4arommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOW HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OOy4YaroIMIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaNIbHOr0 ObITHS, (opma
OTPaKEHUs OKPYXKAIOIIET0 MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIOBOM JI€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3ajaya (QopMHUpPOBaHUS y OOYy4YarOIIMXCs MNPOCTPAHCTBEHHOIO MBILIUICHUS Kak



Pa3HOBUAHOCTH OOpa3HOIO MBIIUIEHUS]T — CYIIECTBEHHOIO KOMIIOHEHTAa B
HOJIFOTOBKE K MIPAKTUUECKOMN AESITEIbHOCTU IO MHOTUM HalpPaBJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpPHOE pa3BUTHE
oOyuaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNUs 00pa3oBaHMsI
10 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
o0yJaromuxcs CpeHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBbHBIX 3aTPYIHEHUM
Ha ypOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOyuaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh I'€OMETpPHUIO Oolee
ri1y0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHre LelnM OCBOCHHS MPOrpaMMbl OOECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [lpuopuTeTHBIMM 3aJayaMu  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIrOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYPBI U OCO3HAaHHE €€ B3aUMOCBSI3H C OKPYKAKOIIUM MUPOM;

e (opMupoBaHuEe NpPEACTAaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEINSIX, MO3BOJSIOIIUX OMKUCHIBATH
Y U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOUIEro MUpa;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX U B
peaIbHOM MHMPE MHOTOIPAHHMKY U TeJIa BPALCHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHupOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOI'PAaHHHMKAX M TeJaxX BPALIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aANTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  33J]1ay;
dbopMHpoBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccyXJieHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKHMX 3aJady U 3a7ad C
IIPaKTUYECKUM COAEPIKAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJlbHBIX M TBOPYECKUX  CIOCOOHOCTEH
oOydJaromuxcs, IMO3HAaBaTEJIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKITMOHATBHOM TPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MNOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU U3YYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEM UM 3aKOHOMEpHOCTeH, (OpMynIHpoBaTb HUX Ha S3bIKE



r€OMETPUM U CO3JABATh TEOMETPUUECKUE MOJIENH, TPUMEHITh OCBOCHHbIN
F€OMETPUYECKUM amnmapar [Jsl PElEHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3a]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30oM OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAIbHENIIEMY M3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCS B Kypce CTEpPEOMETPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Ja4y Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaeprKaTeNibHbIe TUHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MmuororpanHukn», «lIpsmMpie U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOydYeHHs,
CTPYKTYpUPOBAHO TakUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUECKUMHU
NOHATUSAMHU Y HAaBBIKAMHM OCYLIECTBIISJIOCH IOCJIEN0BATEIBHO U MOCTYNATENBHO, €
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaroIIMXCA, pACIIUpss U
yriyossas e€, o0pasys MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Henento B 11 kitacce, Bcero 3a Ba rojia ooydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM TMOCTPOCHUU CTEPEOMETPHUHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMBIX B NPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuBaroumecs npsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPATIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHbIE (UTYphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsMOu
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOMl U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBI Yroa JBYICPaHHOTO  yria.
[lepnieHauKyISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM N0  TUIOCKOCTH,  TPOEKIUsT  (GUrypbl HA  TUIOCKOCTb.
[lepneHAUKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajyiefienune]; M ero cBoucrtea. [lupammpma: N-yrompHash nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI; PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs THPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbluncienre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tmomaas OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSAMOU MPU3MBI,
IJIOMAh OCHOBAaHW, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWU MPHU3MBI.



[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUJIBI,
TeopemMa O IUIom@AAW yceu€éHHOW mmpamunbl. [lorstne 006 o0BéMe. OOBEM
MAPAMHU/IbI, IPU3MBI.

[logoGubpie Tena B mpocTtpaHcTBEe. COOTHOUIECHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylomias M OCb, IUIOMaJb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyc: ocHOBaHuMe U BepIlIMHA, 00pa3yromias
U OCb, IUIOMAaAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyroliue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi MIIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TongoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mwimHIapa (TApaJIEbHO W TEPHEHAUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajuieibHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CECYCHUs
mapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO. Pa3noxkeHue BEKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IIpaBUJl JCUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKaISIpHOE MNPOU3BECHHE BEKTOPOB.
BrluncnieHne yrioB MExy MPSMBIMU U TIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIM
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YUAIOMIETOCsS KaK aKTHBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrnyeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
paznuuHbiM  cepaM  MPo(EecCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.



IKO0JIOrHIeCKO€e BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYphl, TMMOHWUMAHHUEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
CpeIbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalleld Ha MPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pEIICHUS 3a1ad B
0o0JacTH  OKpY’Karommieil cpeipl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MIO3HAHMSI:

c(OPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ATAaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOM KyJIbTYypOoW KaK CpPEJCTBOM IIO3HAHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID M HCCICAOBATEIBCKYIO ACATEILHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrpPaMMbI y4eOHOTO IpeaMeTra
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUSIMU,  VHUBCPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
O0OBEKTOB, IOHATUH, OTHOIICHUH MEXAY IOHATUIMH, (OPMYIHUPOBATH
ONpEICIICHUS  TOHATUM; YCTAaHABIIMBAaTh CYIICCTBCHHBIM  IPH3HAK
KJaccu(PUKauuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBbIBATH  CYKICHU:
YTBEPIUTEIIbHBIC W OTPULIATEIIbHBIC, CAWHWYHBIC, YacCTHBICE WM OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOIOJCHUSAX U YTBEPIKIACHHSIX;
npeajaraTh ~ KPUTEPUM IS BBISBJICHHMS ~ 3aKOHOMEPHOCTEH |
MIPOTHUBOPEUHNIL;

e JICNIaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPXKACHHUMA (IIPSAMBIC W OT IPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,



MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHMs, BHIOMpaTh Hauboee MOAXOAAIMUNA ¢ YUETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

ba3oBble ucciieoBare/ibCcKye JAeiiCTBUSA:

MCIIOJIB30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMmynupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTrOo
Oo0BbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBJICHUSIMH, POIIECCaAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOILECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

2)

BBISIBIIATE JNepumuThl WHPOpMAINUU, JAaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOMNIPOC U JJI PEIICHUS 3a]a4H;
BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;
CTPYKTYpPHpPOBaTh HH(POPMAIIHIO, IPEACTABIATE €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamueHwvle Oelicmsus, obecneuugarom

ChOpMUPOBAHHOCMB COYUATILHBIX HABLIKOG 00VYAIOUWUXCSL.
OO01menue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJy pelieHus 3a1a41, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3yJIbTaT;

B X0/ 0OCYKJEHHs 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pELIEHHUs]; COMOCTAaBIATh CBOM CYXIECHUS C CYXKACHUSAMH JPYTUX
YYaCTHUKOB JHMayora, OOHapy>KMBaTh pa3liduyue W CXOJICTBO IMO3ULIUN; B
KOPPEKTHOH opme popMyTHUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKEHUS;



OpEICTaBIsITh  pEe3yNbTaThl  pEHIeHHs  3aJayd,  OSKCIEPUMEHTA,
UCCIIEJIOBaHMsSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCMOJh30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUTyJIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThI (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneyusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]a4H, BBIOUPaTh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEIbHOM pediaekcuu Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJa/J€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Ipolecca H
pe3yJibTaTa peleHNns] MaTEMAaTHIECKOM 3a/1a4u;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh INPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
MIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMas, IIIOCKOCTb.
[IpyMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBHsS U3 HUX IIPU PELICHUHU

F€OMETPUYECKUX 3aay.
OnepupoBaTh NOHATUSIMU: MAPAIUICIIBHOCTD U NMEPHEHIUKYISIPHOCTD MPSMBIX
U TUTOCKOCTEMN.



KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MNOHATHUAMM: JABYTPaHHBIA yroj, TpaHUd ABYTPAHHOIO Yria,
pedpo IBYrpaHHOrO yIJia; JUHEWHBIA Yrojl ABYTPAHHOIO yrja; IpajycHas Mepa
JBYT'PAHHOTI'O yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbINI
MHOT'OIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKAUU (BBIMYKJIblE W HEBBIMYKIbIe MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOIPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICACITUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIas IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUSI CEYEHUH, NCTIOJIb3YSl METO/ CJIEOB.

CtpouTh c€YEHUST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarpb 3a1aun Ha HaxXOXKJEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 Ha BBIYUCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAAPTHBIX  MaTeMaTMYECKUX 3aJad Ha BBIYKMCICHHE YIJIOB  MEXIy
CKPELIMBAIOIIMMUCS MPAMBIMH, MEXIYy NPsIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTIOIPAaHHUKOB (MpU3Ma,
nupampga) ¢ OpuMeHeHueM (OpMyJl; BBIUMCIATH COOTHOLIEHUS MEXIY
IUIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBI.

U3Bnekarb, mnpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKTbl Il PEUICHUs] CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoliuX HECKOJIBKO IAroB PELICHHUs, €CIH YyCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 32aKOHOB T€OMETPUU B UCKYCCTBE.



[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyalldd W TPUMEHSATh HU3YUYEHHBIE TOHSATHUSA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEabHbIC
CUTyalluM Ha A3bIKE T'E€OMETPUHU, HCCIEAOBaTh IOCTPOCHHBIE MOJCIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: LMJIUHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
UWIMHAPUYECKON ~ TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3ylollue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuguimpoBaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbrancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TEN  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyI.

OnepupoBaTh NOHATUAMM: MHOTOTPAaHHHMK, BIMCAHHBIN B cdepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbruucnsTe COOTHOLIEHUS MEXIYy IUIOMAIAIMU MOBEPXHOCTEH M 0ObEMaMu
MOI00HBIX TE.

N3o00paxaTrs u3yuaemble (PUIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUECHHUS TE€J BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHMOPMALHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbImonHAT  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1a10T.

[TpuMeHATh MpaBUIIO MapalieIenuIea.

OmneprpoBaTh MOHATUSMU: JEKAPTOBHI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXKIY
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJsSIpHOE TMPOU3BEIEHUE, pacKIaAblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM.



3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOM CHCTEME KOOPAHUHAT.

[TpumensaTs reomeTpuueckue (HaKThl Ui PEUICHHs CTePEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare npocreiimme reoMeTpu4ecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemlarp 3amaum Ha [IOKa3aTebCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3naM WiIH alropuT™MaMm, MPUMEHSIS
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINUTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIprMeHATH IOTYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CPOPMYJIMPOBAHHON NPOOIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KouauvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
B Tema ypoka
n/n yp Bcero KO;I TPOJBHbIE HpﬁaKanecmne u3ydyeHusi o0pa3zoBaTesbHbIE
padoTsI padoThI pecypcb
OCHOBHBIE OHSTHS CTEPEOMETPHU:
TOYKa, IpsMasi, TUIOCKOCTbh,
npoctpaHcTBo. IIpapuna
1/1506 I;)KSHI/I}I Ha pnc HKaXx: 1 Bubmiorexa LIOK
p prcyiax: https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CEpeIMHbBI OTPE3Ka
ITonsiTust: mepecekaronecs
P bubmuoreka [IOK
IJIOCKOCTH, TIepeCeKarouecs mpsamas 1 https://m.eds0o.ru/2d8ad¢99
U MJIOCKOCTh " '
ITonsiTust: mepecexaronuecs
P bubmmoteka IIOK
MIJIOCKOCTH, MEepeceKarouecs npsmas 1 https://m.edsoo.ru/db685e73
U MJIOCKOCTh T '
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHbie cBeieHHs 0 KyOe u
N Y 1 bubmuoreka [{OK
ITMPAMIIIC, HX Pa3BEPTIH I MOAIETH. https://m.edsoo.ru/b30dff38
Ceuennsi MHOTOTPaHHUKOB
HauanbHuble cBegeHus 0 Ky0Oe u
N Y 1 bubmuoreka [{OK
ITHIPAMIIIC, FX PaSBEPTICH I MOACTH. https://m.edsoo.ru/3d8ffd32
CeueHnss MHOTOTPAaHHUKOB
[TousiTHE 00 aKCHOMATHYIECKOM
) bu6nunorexa LIOK
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1 https://m.edsoo.ru/0cc5eafe
CTEPEOMETPHUH H CIICJICTBUS U3 HUX " '
[TousiTHE 00 aKCHOMATHYECKOM
) but6mmoreka [IOK
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1

CTCPCOMCETPHHU U CICACTBUA U3 HUX

https://m.edso0.ru/239c8cb4
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[Tonsatre 00 akCMOMATHYECKOM

bubnunorexa LIOK

9 IIOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI https://m.eds00.ru/65c6b106
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI bubmorexa LIOK
' https://m.edso00.ru/258fc245
CTEepEOMETPHUH U CIEACTBHS U3 HUX
B3aumHoe pacnonoxeHue npsMbIx B
11 IIPOCTPAHCTBE: IepeceKaroIuecs, bubnuoreka [JOK
NapajuieJIbHbIE U CKPEIIMBAIOLIUECS https://m.edso0.ru/1a2520f6
IpsIMBbIC
[TapamienpHOCTh NPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
12 napajuiesibHble EpﬂMiIe B bubmorexa LIOK
n https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MIPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 IJIOCKOCTEM B MTPOCTPAHCTBE: bubnnorexa [JOK
ITapannensHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTI1Bl ¢ COHANpaBIeHHBIMU bubnnorexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubnmnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenpHOCTH MIOCKOCTEM: bubmuoreka [JOK
MapajyieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa mapajuieNIbHbIX IIOCKOCTEHN buGmuorexa [IOK
https://m.edsoo.ru/e504d656
Y .
| Pt o B 10K
yp - TETpadIp, https://m.edsoo.ru/4a28dc02
KyO, mapayienenumnes
. bu6nunorexa LIOK
20 Hocrpoetne cevenmit https://m.edsoo.ru/1d434dO0f
21 [TocTpoenue ceueHunit bubmmorexa LIOK

https://m.edsoo.ru/ec26fe5d
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Kontponbnas paboTa mo teme
"[IpsiMbl€ U TUIOCKOCTH B

bu6nmorexa [IOK

22 npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEN"

[lepneH IUKyYIAPHOCTD NPSMOM U

23 TJIOCKOCTH: TIEPIICHIUKYJIIPHBIE BH6J_IHOTeKa LOK

https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE

o4 [IpsiMble napasienbHele U bubnuoreka [JOK
MEePIEHANKYJIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble mapanienbHbIe U bubnnoreka [JOK
MEPIEHANKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHIuKyIsIpHOCTH Bbu6mmoteka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepneHauKyISIpHOCTH bubnuoreka [IOK
MPSMOM U TJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoi bubmmorexa [JOK
MEPIECHANKYIISIPHOM TIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEPIIEHAUKYIISPHOM IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsamon bubmmnoreka HOK
MEPIECHANKYIISIPHOM MIIOCKOCTH https://m.edsoo.ru/7d18834b
[TepnienquKymnsip 1 HAKJIOHHBIE:

31 paccTostHuE OT TOYKHU J0 MIIOCKOCTH, Eg{?ﬁﬁ]ﬁg{;gﬁa}égc 47743
paccTosHUE OT MPSIMOM JI0 TUIOCKOCTH T '
[lepnenauKymnsip 1 HAKJIOHHBIE:

32 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Egggﬁﬁf:&igﬁg 6fefadd
paccTossHUE OT NPSMOM JI0 TUIOCKOCTH T '
[lepnenauKkymnsip 1 HAKJIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Eggsj?ﬁr?lT:;::)(])lg/IZSb?bSeB
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH — '
[lepnenauKkymnsip 1 HAKJIOHHBIE:

34 paccTosiHUEe OT TOYKH JI0 TIIOCKOCTH, Eggsj?/l//l%T:;::)(])lr?/IgbeeZZbc
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH — '

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKIY bu6muoreka [IOK

MPSAMOU U TJIOCKOCTBIO

https://m.edso0.ru/6b61b2b4
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JIByrpaHHbIN yToJl, TMHEWHBIA YToJI

bubnunoreka LIOK

36 JBYT'PAHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yIroJ, JUHEHHBINA yroJl bubmmnorexa LIOK
JIBYTPaHHOIO yrJja https://m.edsoo.ru/c7c777ed
[lepneHauKyIIPHOCTD MJIOCKOCTEM:
38 Hp£3HaKH HegneEﬂMKyﬂﬂpHOCTH IBYX bubmorexa LIOK
% https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
[lepneHquKyAIPHOCTD MJIOCKOCTEM:
39 Hp£3HaKH HegneEﬂMKyﬂﬂpHOCTH IBYX bubmorexa LIOK
% https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[lepneHuKyIspHOCTD IIJIOCKOCTEM:
40 rIpII;?,HaIi1 He[})’HegI[I/IKyJ'ISIpHOCTI/I IBYX Bubmiorexa LOK
% https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o Tpéx nepneHAUKyYIIpax buGmuorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyIIpax bubmiorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX bubmiorexa LIOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U bubmmnoreka HOK
wiockocteil" u "YTibl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
5 penyesie n enyce Bubmiorera LIOK
Y YK https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: N-yronpHas npu3mMa; rpaHu u
16 OCHOBAHHMS TIPU3MBI; IpsIMasi U bubnuotexa [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TI0JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapamtenenunen, NpsMOyIrOJIbHbBIN bu6muoreka [JOK
NapaJuiesenuIiel U ero CBOMCTBA https://m.edsoo.ru/8a7be683
48 [Iupamua: N-yronapHas nupaMua, bubmmoreka [JOK

I'PaHU U OCHOBAHHMEC ITUPAMU/IBI;

https://m.edsoo.ru/fblcd0a5
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OOKOBas U IOJIHAS ITOBEPXHOCTH
nmupaMubl, IIpaBUJIbHaA U yCC‘-IéHHaSI
InmupaMuaa

HpaBI/IHBHHe MHOI'OIrpaHHUKMH:
IIOHATHC ITPABUIIBHOI'O
MHOI'OrpaHHUKa, IIpaBHUJIbHAA IIpHU3Ma

bubnunorexa LIOK

49 U IIpaBUJIbHAS [TUPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroibHas MupamMua u
MIPaBWIBHBIN TeTpadIp; KyO
IIpencraBnenue o NpaBUIILHBIX
50 MEOIZ"[OF aHHHUKaX: OIPiTaS Bubsmorexa LIOK
P ) AP https://m.edsoo.ru/a0fdd5bf
JOJICKadIp U UKOCAIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSIMOH, TUIOCKOCTH. DJIEMEHTHI bubnunoreka LIOK
51 i
CHUMMETPHUH B MUPaMUJIaX, https://m.edsoo.ru/b9e777d9
napajuieJienumneax, NpaBUiIbHbIX
MHOTOTpaHHUKAX
Briuncnenune 3i1eMeHTOB
52 MHOTOIPaHHHUKOB: pEOpa, IuaroHaiIn bubnnorexa [JOK
p - pebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH IPAMOI
53 MIPU3MBI l'[J'IOp anb OCHOI;aHI/Iﬁ bubnnorexa [JOK
p ’ man N ’ https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSIMOM TIPU3MBI
[Tmomaae 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH MIPAaBUILHOI
54 o aﬁm Bl Teop eMa O IUIOIAaIHu Bubmnorexa HOK
P BT p At https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
TTHPAMH/TBI
55 KonTponbhas pabota no teme bubnuorexa [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
.. bubnunoreka LIOK
56 Tonswe 06 obnéme https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMuIBI
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but6mmoreka [IOK

58 ObnEM mupammT 1 https://m.edsoo.ru/f47dfefd
. bu6nunorexa LIOK
59 O0bEM mapami el 1 https://m.edso0.ru/79¢10312
. bubnunorexa LIOK
60 O6nEM IHpaMu7ILI 1 https://m.edsoo.ru/2faadc3f
" bubmuorexa [JOK
61 O61Em npusMbI 1 https://m.eds00.ru/79853608
. bubnunoreka LIOK
62 O6nEM mpu3MbI 1 https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 O6nEM mprsME! 1 https://m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme 1 bubnnoreka [JOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0o.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTHU3allus 3HAHUH. 1 bubnuoreka [{OK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, o6o0IIEHNE
cUCTeMaTHh3alis 3HAHHH.
66 Brruucnenue pacctosiHuii: MEX1y 1 bu6nmorexa LIOK
JBYMS TOYKaMH, OT TOYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJTIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6nmorexa LIOK
67 Hrorosas koHTpOIBHAs paboTa 1 hitps://m.eds00.ru/b9146hc0
[ToBTOpeHue, 0600IIEHNE
cUCTeMaTHu3alis 3HaHHH.
B :
68 cxpeumbatomimiic npavL ) bummorera LIOK
petl Hlu P ’ https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IUIOCKOCTSIMHM
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kourpoabusie IIpakTHueckue A bp
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,

1 HaMeTP; IIOMAlb IIOBEPXHOCTH 1 bubnnorexa [IOK
A P> Ha p https://m.edsoo.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxxenue cepbl 1

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeJIbHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTbD,

4 o0pa3yroue MUINHIPHIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIias U OCh; 1 bubnnorexa [JOK
IUIOIAah OOKOBOM M MOJHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
miIockocTd. Pa3zBépTka nuianHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

B . P ’ https://m.edsoo.ru/016e25eb
MapajuIeITIbHON HITH
MEPIICHIUKYISIPHOW OCH IIHJIUH/IPA)
Bubnuoreka IIOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOM MTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 00pa3yroias ¥ 0Ch; IJIOIIAAb bubmorexa LIOK
pasy VHI L Ha https://m.edso00.ru/897dd3b2
OOKOBOM U MMOJIHOW MOBEPXHOCTH
Vceu€HHBIN KOHYC: 00pa3yrolue 1
9 BBICOTA; OCHOBaI:Hs{ 51 gOKZB;: bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILHHY)

1 Komb6unamus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso0.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIC but6mmorekxa [IOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 006
PEM HITIHIAPA, KOHyca https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 é
OOLEM mapa u niomans chepet https://m.edsoo.ru/d189bde2

b K

16 [TomoOHbIE TEeNa B MPOCTPAHCTBE. noamorexa 1O

https://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

COOTHONICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbl TeT" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubmotexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHUCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Pemenne 3aja4, cCBI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmorexa [OK
p p a https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 n I/IpiHIeHI/II/I reOMef HYECKUX bubmorexa [OK
pup P https://m.edsoo.ru/d3alfe30
3amaq
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1a4v B KOOpAMHATaX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucienue yrioB Mexay bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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https://m.edsoo.ru/8efbe78e

KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAUHATHI B 1 bubmmorexa [JOK
" https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemaTusanus 3HaHui. OCHOBHBIS 1 bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHUE, 06001IEHNE 1
31 cucTeMaTu3alys 3HaHui. 3anauun 1 bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdag7
pelreHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnunorexa LIOK
33 Hrorosas konTponbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUN https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






