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1. HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst  10—11  xmaccoB paspaborama Ha ocHoBe DenmepaibHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHAApTa CPEIHEro o0IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIIHXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUYECKON 3HAYMMOCTBIO METANpEeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX IPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM pPEajJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KEeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (HOpPMHUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKIECHUN
B XOJI€ pPEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PENICHUH 3a]a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEeHTalMs 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUs OKPYXKAIOIIETO MHpPA, YCIOBHUE YCIEUTHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl Y4YEOHOW U TPYIAOBOM J€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOYyYarONIUXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypOBHE 00ydeHus — 0O0Ieo0pa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPHOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTHUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
cnenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHs] 00pa30oBaHus
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHANTBHON JEATEIHHOCTH.
JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opmMupoBaHHE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEJCTABICHUS O MHOTOTPAaHHUKAX M TeJaX BPAICHUS
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIONMIUX OMKUCHIBATH
U U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOLIEro MUPA;

e (opmMupoBaHHE YMEHHS pacro3HaBaTh Ha 4YepTekKaxX, MOJACIIX W B

peabHOM MHPE MHOTOTPAHHHMKH M TeJla BpaIlCHUS;
e OBJAJCHHEC METOJAMH DPEIICHUS 3a7ad Ha IMOCTPOCHUS Ha M300paKCHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

® OBJQJCHHE  QJITOPUTMAMH  PEIICHHs  OCHOBHBIX  THUIIOB  3a7ad;
dbopMHupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCyXJIeHUs B XOJE PCEHICHUS CTEPEOMETPHUYCCKHX 3adad W 3a7ad C
MPAKTUYECKUM COJCP)KaHHUEM;

® pa3BUTHE  UWHTEUICKTYaJbHBIX M TBOPYECKUX  CIOCOOHOCTEM
OoOy4JarommMxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,
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e (dopmupoBaHue (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyallUsX W MpPU U3YYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIMpoBaTh HMX Ha A3BIKE
r€OMETPUU U CO3JABATh TEOMETPUUECKUE MOJENH, TPUMEHSITh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7ay, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEJeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Tpenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallluXcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3/laHM€  IPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs HE TOJbKO IO COJAEP)KATENbHBIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHusl.

Conepxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOEHHUsl paboueil mporpamMmbl, pacHpefeN€HHbBIM 10 TrojaM OO0y4YeHwus,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUECKHX MPEJICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenune reometpun otBoauTCs 2 yaca B Henemo B 10 kiacce u 2 yaca B
Hezaento B 11 kiacce, Bcero 3a nBa roga o0yuenus - 136 yueOHbIX 4acoB.
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2. COAEP) KAHME YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonokeHue MNpsiMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuBaroumecs npsmble. [lapauienbHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IMMAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapayuienbHOCTH IJIOCKOCTEM: MapajuieiibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTeifimue mnpocTpaHCTBeHHBbIE (PUTYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, napaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPIECHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISIPHOCTH IPSAMOM U IUIOCKOCTH, TeOpemMa O NPsSMOU
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yIJIA.
[lepnieHaUKyISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISPHOCTH  JIBYX
IIoCKocTer. TeopeMa o TpEX MepNeHINKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas M
IOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajyiesienune] M ero cBoucTBa. [lupamnpa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, IPABUIIbHAS U
yceyéHHass mnupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
MpaBUIbHAS THUPAMUJIA; MpaBWIbHAA TPEYrojbHAsS MNHUPaMHUAA W MPABUIIBHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHMKAX: OKTadp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMOM,
MJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, MNapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSAMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U IOBEPXHOCTH TMPABUIBLHON MHUPaAMUJIBI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MMUPAMUJIBI, TPU3MBI.

[TonoOuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIaAIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KITIACC

Tena Bpamenust

[Hunuuapuyeckas MTOBEPXHOCT, oOpazyroniue UUJTMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOM TMOBEpXHOCTU. [[UnuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOoHyC: ocHOBaHME U BeplilinHa, 0Opa3yronias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
101131 ChEpHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHycCa.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpaIlCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[logoOuble Tena B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOOOHBIX TE.

Ceuennss mwiMHApa (MapaJuieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE
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BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWil JACUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTron Mexay BekropaMu. CKalsipHOE MPOU3BEIEHHUE BEKTOPOB.
Briuncnenne yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3a]1aY.



3. INTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOSHUSI MPOrPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUH,
MpOIEyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H Tp.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaskIaHCKONW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ITHUX JOCTH)KCHUH B JIPYTMX HayKaX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, paCCyXICHUN;
BOCHPUUMUYMBOCTBIO K MATEMATUUECKUM ACIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryisipHas busnueckas AKTUBHOCTB); (bU3UIECKOTO
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITEIEHOCTBIO.

Tpynosoe Bocnnuranue:
TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodeccHOHANbHOM  JESATENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W e€ TMPWIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBHIOOD
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUM BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MAaTeMaTHUECKON HAIPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIWSHHUS
COILMATbHO-D)KOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJIHON U COIMAIBLHOM
CpeIbl, OCO3HaHWEM TJO0ATBHOTO XapakTepa OSKOJOTHYECKHX IMPOoOieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWHA i1 PEIIeHUS 3aaad B
0o0JaCTH  OKpY’)KAroMIeH Ccpefbl, IUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VTSI OKPYKAIOMIEH CPEIbI.

LleHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOICCTBEHHOM TMPAKTUKH, [MOHUMaHHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, DTAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [HBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOW KYJIbTYpOH KakK CpEJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIUBHTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie  nosnaeamenvhvle  Oeticmsus,  obecnedusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (o0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBU:

® BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;
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BOCIIPUHUMATh, (QOPMYIUPOBaTH U  NPeoOpa3oBbIBATh  CYKJICHUS:
yTBEpAUTENbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (paKTaxX, HAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npejiaratb ~ KpUTEpUM Uil BBIABICHUA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTALUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJEHUS U BBIBOJBL;

BBIOMpATh Croco0 pernieHus y4yeOHOW 3aiauyd (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JAeiiCTBUSA:

UCITIOJIB30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKUM MHCTPYMEHT ITO3HAHWS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, IMpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEKTa, SIBJIECHUSA, TNPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IIPENATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH JepuIMThl WHPOpMaAIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CTPYKTYpHpPOBaTh MH(pOpPMAIHIO, IPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
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® OILICHUBATH HaJEKHOCTD uHdopmaIuu 1o CaMOCTOSITENIbHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie KoMMyHnukamueHvle Oelicmeus, o0becneyusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0uenue:

® BOCIpPUHUMATh U (QPOPMYJIHMPOBATH CYXKIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIIbTaT;

® B X0jie O0CYXXJIEeHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa MTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JUajora, OOHapy>KUBaTh pa3iMuMe€ U CXOJICTBO MO3HUIIMM; B
KOpPPEKTHOU popme GopMyIHpOBATH Pa3HOTIIACHS], CBOM BO3PAYKEHHUS;

® IMPEJCTaBJISITh  pe3yJbTaThl  PEIICHUS  3aJ]ayd,  OKCICPUMEHTA,
UCCJENOBAHMS,  TPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBoO:

® [OHMMaTh M  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW W
WHJMBUAYAJIbHOU paOOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EITb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacripeieNiaTh BUAbI PabOT, 10rOBapUBaAThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH;

® y4acTBOBaTh B IPYNMOBKIX PopMax paboThl (00CYKI€HUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ MITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHI U
KOOPJAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHUMBATh Ka4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) YHueepcanvhvlie  pecynamueHbvle Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI0B8bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

® COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3aJa4H, BEIOUpATh CIIOCO0 peLIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

® BIAJETh HAaBbIKAMU TIO3HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
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BJIQJIeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIL Tmpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

® IPEIBHUAECTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJM U YCIOBHSIM, OOBSICHITH
IPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAHTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPsIMAs, IIIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: APALIEIBHOCTh U EPIEHANKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO YIiia; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IHMpaMuJa; NpPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBare ~ MHOTrOrpaHHHUKHM,  BbIOMpas  OCHOBAHMS  JUIs
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAaKJIOHHbBIE PU3MBI, [TAPAJICIIECTIUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CTtpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIIIOJHSTH
(BBIHOCHBIE) IUJIOCKHE YEPTEXKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEHICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXIY ABYMS
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TOYKAaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TTPSMBIMHU.

PemaTte 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH O 00pasiam Uiu
QITOPUTMAM, TPHUMCHSS HW3BCCTHBIC AaHATUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha BBIYUCIICHHEC YIJIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

BeraucisiTe 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00BbEMaMH 110 T00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, MpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHOpMAIHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPHUUYECKUX (PUTypax, MpeCTaBICHHYIO Ha 4epTekax U
PUCYHKaX.

[IpumensaTs TeomMeTpudeckue (aKThl I PEMICHUS CTEPEOMETPUICCKUX
3a/1a4, MPEATNOIararoIuX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HH, PacliO3HABaTh MIPOSBIICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJyYCHHBIC 3HAHMS Ha IPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh H3YYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICIOBAaTh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a4H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYHNH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJpPUYECKas IOBEPXHOCTb, 0O0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3yrolirne KOHNYeCKOH TOBEPXHOCTH, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpallleHusl.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.
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OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHMWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIrO CIOS;
IaPOBOM CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHwHs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (hopMy.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BHUCAaHHAS B MHOTOTPAHHUK WU TEIO
BpAILCHUS.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMIAASMU MOBEPXHOCTENH W 00bEMaMU
MOJOOHBIX TEII.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BhIMONHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPNPETHUPOBATH U MPeoOpa3oBbIBaTH HWHMPOpMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, O0BSACHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: IE€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJsIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJspHOE TMPOMU3BEAECHUE, pacCKIaAblBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocreiilliie reoMeTpUYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METOA.

Pemate 3amauM Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH MO 00pasiaM WK arOpuT™Mam, MPUMEHSIS
M3BECTHBIE METO/IbI IIPU PEILICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumeHaTs mnpocTedMe OpPOTpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]ay.
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[IpuBOIMTH NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJMYyYEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallUM W NPHUMEHATb W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKd C(HOPMYJIUPOBAHHONM TMPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE TE€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEIUYHH.
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4. ITIPOI'PAMMA PABOTbBI C OTCTAIOIINUMUAU
OBYYAIOIIUMUCA, AEMOHCTPUPYIOIIUMU CTABUJIBHO
HU3KHUE OBPA3ZOBATEJIBHBIE PE3YJIbTATBI (ITPH
HAJINYHNN)

1. JIlmarHocTuka B Hayaje rojia ¢ 1eJIbIO BBISBJICHUS! YPOBHS 00YYEHHOCTH
oOyuaromierocs.

2. Vcnonbp3oBaHKe Ha ypoKaxX pa3iIudyHbIX BUIOB Orpoca (YCTHBIMH,
MUCbMEHHBIN, UHAUBUAYAJIBHBIN U JIp.) JUIsl 00BEKTUBHOCTU PE3YJIbTATA.

3. T'oToBUTH U KCIIOIB30BATH HA YPOKAX OMOPHBIE CXEMbI, HATJISITHBIE
MOCOOMsI, TEXHUYECKUE CPEICTBA, TUAAKTUICCKUN MaTepUal.

4. PerynsipHO U CUCTEMATUYECKH ONPAIIUBATh, BHICTABIISAS OLICHKU
CBOEBPEMEHHO, HE JIOMYCKasi CKOIUICHUS OLICHOK B KOHIIE YETBEPTH, KOT/1a
YUYEHUK YK€ HE UMEET BO3MOKHOCTH MX UCIIPABUTD.

5. KoMmMmeHTHpOBaTh OIIEHKY yY€HHKa, OTMEYasi HEOCTaTKH, YTOObI YUEHUK
MOT MX YCTPaHATh B JAIIbHEHIIEM.

6. JlukBuanpoBaTh NpoOEIbl B 3HAHUSX, BHISIBJICHHBIEC B X0J1€ KOHTPOJIbHBIX
paboT, mociie 4Yero NpOBECTH MOBTOPHBIN KOHTPOJIb 3HAHUM.

7. UndopmupoBanue poautenei (3aKOHHBIX MPECTaBUTENEH) O HU3KOU
YCIIEBAEMOCTH, €CJIM HAOJIIOAeTCs CKOTUICHUE HEYI0BIETBOPUTEIIHHBIX
OIICHOK.

8. IIpoBOaWTHh HHAMBUIYAIBHO-TPYIIIOBBIE KOHCYJIBTALUK U 3aHATHS C
00yJaromMUMuCs, HYKIAIOMKUMHUCS B IIOMOIITH, JJIsI OTPA0OTKHA 0a30BBIX
3HaHUU U YMEHUM.

9. ®opmupoBaHue maaHa-rpaduka THANBUAYAIBLHON pabOThI CO
c1ab0yCIeBaIOIUMU U 33JIaHUH TI0 JIMKBUJIAIIMK TPOOEIOB B 3HAHUSX (110
Mepe HeOOXOIMMOCTH).
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5. TEMATUYECKOE U ITIOYPOYHOE IIVTAHUPOBAHHE

TEMATHYECKOE IINTAHUPOBAHUE

PaCCTOAHUA U YTJIbL

10 KUIIACC
Kosmn4yecTBo yacos JJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
n/n TeM NMPOrpaMMblI Bcero Konrpoarmbie Ipaxirieckire o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
BBenenue B ctepeoMeTpuio 10 bubnuorexa LHOK
https://m.edsoo.ru/1¢209¢37
[IpsiMbIE ¥ TITIOCKOCTH B
HIE)OCTpaHCTBe. [TapayutennbHOCTH 12 | bubnmorexa LIOK
N https://m.edsoo.ru/1¢c209e37
MPSIMBIX U TJIOCKOCTEN
[TepnieHAUKYISIPHOCTD MPSIMBIX 12 bubmoreka [JOK
U TJIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
4 Yrael MEXIY MPSIMBIMHA U 10 | bubmuotexa [JOK
MJIOCKOCTSMU https://m.edsoo.ru/1¢209¢37
MHororpasHHuKH 11 | bubmmorexa HOK
https://m.edsoo.ru/1¢209¢37
6 OO0BbEMBI MHOTOTPAHHUKOB 9 | bubnmorexa LIOK
https://m.edsoo.ru/1¢209¢37
[ToBTOpEHUE: CEUeHU, 4 | bubmmoreka [JOK

https://m.edsoo.ru/1¢c209e37
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OBUIEE KOJIMYECTBO YACOB 110

68 5 0
I[TPOT'PAMME
10 KVIACC
HanmenoBanue pasziena [Kommuectsd OcHoBHOE cosiepKanme OcHoBHBIC BH/IBI ACATEIBHOCTH
(Temsl) Kypca 4acoB obyualommxcs
Beeaenue B crepeoMeTpHio 10 OCHOBHBIC TTOHATHSA CTEPCOMETPHH: AKTYaau3upoBaTh GakTel H METO/IBI

TOYKa, MpAMas, MI0CKOCTh,
npoctpanctso. [Ipasuna nzobpaxkenns
Ha PUCYHKAX: H300paKeHHS
IUIOCKOCTEH, NapaiieabHbIX MPAMBIX
(oTpe3koB), cepeIHHBI OTPE3Ka.
[MousTis: nepecexkaiommecs
IUIOCKOCTH, [EpeceKaloHecs npsaMas
H IUIOCKOCTb.

3HAKOMCTBO ¢ MHOTIOrpaHHHKaMH,
H300pakeHHEe MHOTOrPAHHHKOB

Ha PHCYHKaX, Ha MPOCKIIHOHHBIX
gyeprexax. Hauanbubie cBeacHus

o KyOe u nupamujie, MxX pa3sBépTKH

1 Mozienn. CeueHHs MHOTOTPaHHHKOB.
[Nousitue 06 akcHoMaTHUECKOM
NOCTPOCHHH CTEPEOMETPHH: AKCHOMBI
CTEPCOMETPHH M CICACTBHA U3 HHX

IJIAHHMETPHH, PEJICBAHTHBIC TEME.
IMoayuars npeacrasicHus

O NMPOCTPAHCTBEHHBIX (HTrypax,
pa3bupars npocTeiiue npasmia
n300pakeHus HTHX QUIYP.
H3obpaxars npsaMyio H IJIOCKOCTh
Ha PHCYHKE.

PacnosnaBars MHOTOrpaHHHKH,
nHpaMuy, Kyd, Ha3bIBaTh HX
INIEMCHTBI.

Jleaars pucynok Kyba, nupaMubl,
HAXOHTh OIHOKH B HEBEPHBIX
H300paKeHHSAX.

3HAKOMHTBLCH C CCUCHHAMM,

C MCTOJIOM CJIC/IOB; HCIO/Ib30BaTh
JUIS TTOCTPOCHHS CCUCHHS METO/
CJIC/IOB, KPAaTKO 3alHChIBATh IIArH
MOCTPOCHHSA CCUCHHA.
PacnosnaBars Bi ceucHus
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H OTHOILICHHII, B KOTOPBIX CEUYCHHE
AeiMT pebpa kyDa, HaXOIHTh MoIAhL
CeUCHMHS.

Henoawsosares nonobue npu
PELICHHH 3a/1a4 Ha NOCTPOCHHE
CeUCHHI.

3HAKOMHTBLCH C AKCHOMATHYCCKHM
MOCTPOSHHEM CTEPEOMETPHH,

¢ @aKCHOMAMH CTCPCOMCTPHH

H CJICACTBHAMH H3 HHX.
HaawerpuposarTs akcHOME!
PHCYHKAMH H NpHMCEpaMH

H3 OKpyXkaiouieil o0cTaHOBKH

PAMBIE H IUIOCKOCTH

NPOCTPaHCTBE.
[NapannensHOCTL MPAMBIX

II0CKOCTEH

12

Baanmnoe pacniookeHHE NPAMBIX
B MMPOCTPAHCTRE: NepeceKaloimecs,
napa/ule/bHLIE H CKPCIIHBAIONIHCCS
MpAMEIE.

[NapannensHocTs NPAMBIX

H IUIOCKOCTEl B IPOCTPAHCTRE:
NnapajleibHEIC MTPpAMEIC

B MPOCTPAHCTBE; Napaic/bHOCTh
TPEX NMPAMBIX; NapaIeIbHOCTh
NPAMOii H IUIOCKOCTH. YTIIbI

C COHaNpaRIeHHLIMH CTOPOHAMH; Yol

MEAY NPAMBIMH B IPOCTPaHCTBE.

AKTYAIHINPOBATH (DAKTHI H METOLI
IUVIAHHMETPHH, PEIICBAHTHRIE TEME,
NPOBOAHTE AHATOTHH.

[lepeuncasTs BO3MOKHEIE CIIOCOORI
PacnonoACHHA ABYX NPAMBIX

B NPOCTPAHCTBE, HIUTIOCTPHPOBATE HX
Ha MpHMEpax.

Jasars onpenenenne
CKpEIHBAIOINXCA NPAMBIX,
(hopmymmpoBaTs MpH3HAK
CKPEIIHBAIOIHXCA NPAMBIX

H NPHMCHATE €0 NpH pPeIiCHHN
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[lapannensHocTh NIOCKOCTENH:
napasiienbHbIe MI0CKOCTH; CBOICTBA
napaiienbHbIX MJIOCKOCTEH.
[IpocTeiimme npocTpaHcTBEHHBIE
(Urypsl Ha NJIOCKOCTH: TeTpa3p, Kyo,
NapauICICInne/1; NoCTPOCHHE
ceueHHi

3azjad.
Pacnoznasars npH3My, Ha3bIBaThL €€
3JIEMEHTBI.

CrpouTts ceueHHA IPHIMBI

HA FOTOBBIX YEpTEkKaX.

[lepeuncasTs BO3MOKHBIE CIIOCOOLI
B3aHMHOT'0 PACTONOKEHHS MIPAMOii

M TJIOCKOCTH B MPOCTPAHCTBE,
NPHBOJIHTE COOTBETCTBYIOIIHE
NPHMEPBI U3 PealTbHOI KH3HH.
JlaBaTs onpenenenne
napanielbHOCTH MIPAMON

H TUIOCKOCTH.

DQopMyIHPOBATHL NPHIHAK
napaniebHOCTH MPAMOi

W TUIOCKOCTH, YTBEPKIEHHE O NPAMOH
nepeceueHus JABYX IUIOCKOCTENH,
NpOXOAIIHX Yepe3 napauieinbHble
pAMBIE.

Pemars npaktHueckue 3a1auu

Ha [MOCTPOEHHE CeUeHHIT
MHOTOTPaHHHKA.

O0LACHATE ClTyuaH B3aHMHOIO
PacrooAKeHHA MIOCKOCTEIL.

JlaBaTh onpeaenenne napauenbHbIX
IJIOCKOCTEH; MPHBOIHTEL TPHMEPHI
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H3 pealbHOH KH3HH H OKpYKaloLICH
00CTaHOBKH, HIUTIOCTPHPYIOLIHE
NapauIeILHOCTD IUIOCKOCTEH.
Henoas3zoBars npustax
Napauic/ibHOCTH JABYX IUIOCKOCTCH,
CBOMCTBA NapaUIC/IbHBIX IJIOCKOCTEH
MPH PEIICHHH 33/1a4 Ha MOCTPOCHHE.
ObbsicnaTs, 4TO Ha3LIBacTCA
NapauIe/ibHBIM MPOCKTHPOBAHHEM

H KaK BBIMOJHACTCH MPOCKTHPOBAHHE
(duryp Ha njaocKocTs.

Hiobpaxars B napavienbHoil
MPOCKIMH PadIHYHbIC
reOMETPHYCCKHE (PUTYPBI.
MoaeaupoBarth peajibHbIC CHTYaIlHH
Ha A3bIKE FCOMCTPHH, HCCIIC/I0BATh
MOCTPOCHHbLIC MOJICIIH

C HCMOJIB30BAHHEM ICOMETPHYCCKHX
NOHATHIA.

Henoas3zoBars npu peiieHny 3aay
HA MMOCTPOCHHE CCYCHHIT MOHATHE
Napauie/IbHOCTH, MPH3HAKH

H CBOHCTBA NapaICIbHBIX NPAMbIX
Ha IUIOCKOCTH
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HE COJIEPKHT, HAXOAHTL JUTHHY
auaronani kyb6a. Beramcasts BeicoTy
NpaBHibHOI TPEYTO/IbHOM

H NPaBHILHOMH YeTBIPEXYTONbLHOM
MHpaMi 1Mo JumHaM pédep.

Pemars 3agauu Ha BEIYHCICHHA,
CBA3AHHBIE C MEPNEHIHKYIAPHOCTHIO
NpAMOi H MJIOCKOCTH,

€ HCIOJIL30BAHHEM TPH pPeIICHHH
IIAHHMETPHYECKHX (PaKkTOB

H METO/IOB.

O0LACHATE, YTO HA3LIBAKOT
MepneHAHKYIAPOM H HAKIOHHOIH

H3 TOUKH K IJIOCKOCTH: NPOeKIIHEI
HAKJIOHHOIT Ha TWI0CKOCTh. OOBACHATS,
YTO HA3LIBACTCH PACCTOAHHEM:

OT TOYKH J10 I/IOCKOCTH; MEXKITY
napavieIbHBIMH IUTOCKOCTAMH; MEKILY
NpAMOii H NapaweIbHOMH eit
IUIOCKOCTBIO; MEKILY
CKpEIHBaIOIIHMHCS MPAMBIMH.
HaxoamTs 3TH paccTOSHHA B MPOCTHIX
cayqasx B KyOe, nupamujie, npuimMe.
Moaeanposats peajibHbIC CHTYaIlHH
Ha A3BIKE FEOMETPHH, HCCIIEN0BATh
MOCTPOCHHBIE MOJIETH

€ HCIOJIL30BAHHEM FEOMETPHYECKHX
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[NepnenamKynspHOCTs NMPAMBIX
H TUIOCKOCTEH

12

epnenaHKyIAPHOCTE NPAMOi

H IUIOCKOCTH: MCPNCHIHKYIAPHBIC
NPAMBIC B NPOCTPAHCTBE, NPAMbIC
NapaiieIbHbIC H NEPICHIHKYIAPHBIC
K IUIOCKOCTH, NPH3HAK
NepreHAHKYISPHOCTH NPAMOil

H IUIOCKOCTH, TEOpeMa O npsaMoi
NCPNCHANKYISPHOIT NJI0CKOCTH
leprnieHAHKYIAP H HAKJIOHHBIC:
PacCTOAHHE OT TOYKH JI0 TUIOCKOCTH,
PacCTOSHHE OT NMPAMOI 10 TUIOCKOCTH

AKTYAIHINPOBATE (PaKThI H MCTO/IBI
MJIAHHMCTPHH, PEICBAHTHBIC TEMC,

MPOBOAHTH AHATOIHH.
O0BacHATE, KAKOil YroJl HA3LIBACTCA
YIIIOM MEALY NCPeCeKaloMMMHCS
MPAMBIMH, CKPEIIHBAIOIHMHCH
MPAMBIMH B MPOCTPaHCTBE.

JlaBaTs onpeneaenune
NEPHeHINKYIAPHBIX NPAMBIX

H MPAMOH, MCPIICHIHKYIAPHOH

K IUIOCKOCTH.

Haxoawrs yrias Mmexy
CKPCIIHBAIOUIHMHCA NPAMBIMH B KyOe
H HpaMujIe.

IpuBoanTs NpUMeEpBI 13 peaNlbHOI
AHIHH H OKpY&Katomieil o0cTaHoBKH,
HWLTIOCTPHpYIOLIHE
NEPNEHINKYIAPHOCTD MPAMBIX

B MPOCTPaHCTBE

H NEPNCHANKYIAPHOCTL NPAMOi

K IUIOCKOCTH.

DopmyanpoBaThL NPHIHAK
NEPHCHIANKYIAPHOCTH NPAMOi

H IUIOCKOCTH, MPHMCHATE €ro Ha
NMPaKTHKE: OOBLACHATE
NepNcHAHKYIAPHOCTHL peOpa KyDa

H JIHArOHAIH €ro rPpaHH, KOTOpas ero
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MOHATHIA.

HenoabzoBars npyu peticHun 3aaay
Ha MOCTPOCHHE CCUCHHI TeopeMy
ITndaropa, cBoiicTBa NPIMOYTOILHBIX
TPEYroJIbHHKOB

Yriibl MEKLY NPAMBIMH H
II0CKOCTAMH

10

Y1l B IPOCTPAHCTBE: YIoOJl MEKILY
NPAMOI M TUIOCKOCTBIO; JIBYTPaHH bl
yroJ, IMHCHHBIN yroj ABYrpaHHoro
yria.

[lepnenankynspHocTs II0CKOCTei:
NPH3HAK NEPIICHANKYIAPHOCTH JABYX
nnockocreil. Teopema o Tpéx
NEPHCHANKYISIPax

AKTYAAMINPOBATL (PAKTHI M MCTO/IbI
IJIAHUMETPHH, PEJICBAHTHBIC TEMC,
NPOBOINTE AHAIOTHH.

JlaBate onpeneaenue yria Meay
MPAMOIi M TJIOCKOCTBIO,
(opmyHpoBaTh TCOpEMY O TPEX
NEPHCHANKYIspax H o6paTHyio K HEil.
Haxoamurs yron Mexy npsamoit

H TUIOCKOCTLIO B MHOIOIPaHHHKE,
PacCTOSHHUE OT TOUKH JI0 NPAMOii

Ha IJIOCKOCTH, HCTIONL3YS TCOpEMY

o Tpéx nepnenaukynaspax. [posoaurs
Ha YCPTEKE NCPICHAMKYISP: U3 TOUKH
Ha NPAMYIO; M3 TOUKH HA TUIOCKOCTh.
JlaBaTh onpeieneHue JABYrpaHHOro
yria u ero aemMeHToB. O0BAcHATS
PaBEHCTBO BCEX JIMHCHHBIX YIJIOB
JABYIPAHHOIO yIJia.

HaxoauTs Ha uepTexke JABYIrpaHHbIif
yroJ npu pebpe nupamuibl, NpHU3Mel,
napauuie/ienunea.
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JlasaTe onpeaenenne yria Meay
JIOCKOCTAMH.

JlaBaTe onpeaenenne

H (OpMYJIHPOBATH NPH3HAK
B3aHMHO TIEPICHINKYIAPHBIX
IJIOCKOCTEI.

HaxoauTs yribl Me#1y IIIOCKOCTAMH
B KyOe n nupamue.

HenoawioBare npyu pelieHHH 3a1a4
OCHOBHBIE TEOPEMBI H METO/ILI
IAHHMETPHH.

MoxeanpoBaTh peallbHbIE CHTYALIHH
Ha A3BLIKE FEOMETPHH, HCC/IE10BATE
MOCTPOCHHEBIE MOJIEIH

C HCIOJIL30BAHHEM TEOMETPHYECKHX
MOHSATHIA.

Henoas3zoBars npH pemicHN 3aaa4
Ha NOCTPOECHHE CEMCHHI
COOTHOIICHHUS B NPAMOYTO/ILHOM
TPeyroJibHUKe

M]IDFD["FB]II]HI{H

[lonsTHe MHOrOrpaHHHKA,

OCHOBHBIE 3JIEMEHTEI MHOTOIpaHHHUKA,
BhINTYKJIBIE H HEBBINYKJILIC
MHOTOIPAaHHHUKH; pa3BEépTka
MHOTOrpaHHHKA.

[puama: n-yrojabHas nNpH3Ma; rpaHu

AKTYANHIHPOBATH (PAKTHI H METO/LI
IAHHMETPHH, PEJICBAHTHBIE TEME,
NPOBOJAHTE AHAJIOTHH,

JlaBars onpeaenenne
MapauIeIenune/ia, pacno3HABATE €T
BH/IbI H H3Y4aTh CBOHCTRA.
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H OCHOBaHHSA MPH3MBI; NMpAMas
H HAKJIOHHAs NpH3MbL; DoKoBas

H MOJIHASA MOBEPXHOCTDL MPH3MBL.
[Napannenenunen, npaMOyroibHbIH
napajuie/IenHIe/] H €ro CBOHCTBa.
[Inpamuja: n-yronsHas nupamMmja,
rpaHH H OCHOBAHHE MHPAMH/ILL;
OoKoBas M MoJHaA MOBEPXHOCTH
NHpaMH/Ibl; MpaBHIbHAA H yCeuEHHasA
MHpaMHa.

DNeMEHTHI MPH3MBI H MTHPAMHJIBI.
[IpaBiibHble MHOTOTr PAHHHKH:
MOHATHE MPaBHILHOTO
MHOTOrpaHHHKA; MpaBHIbLHAA NpH3IMa
H MpaBHIbHAA MHpaMHIA; NpaBHIbHANA
TpEYroibHas MHpaMKia

H MpaBHILHBIH TETpadap; KyD.
[IpeacraBiaeHsne o NpaBHILHBIX
MHOTOTpaHHHKaX: OKTa3/p, AoAcKadIp
H HKOCa3Ip.

CHMMeETpHS B MPOCTpaHCTBE:
CHMMETPHA OTHOCHTE/IBHO TOUKH,
NpAMO#, TUIOCKOCTH. DIEMEHTHI
CHMMETPHH B MHpaMHaXx,
napauicicnune1ax, NpaBHibHbIX
MHOTOrpaHHHKAX.

JlaBaTs onpejeneHne nupaMmib,
pPACHO3HABATH BH/ILI THPaMHIL,
dopmyanpoBats cBoiicTsa pEbep,
rpaHei H BLICOTHI MPaBHIBHOI
MHpaMH/IbL.

Haxoauts niomans nomHoi

H DOKOBOI NMOBEPXHOCTH MHPAMHIbI.
Jasats onpeaesenne yceu€HHoil
MHpaMK/Ibl, HA3LIBATEL €€ UIEMEHTHI.
DopMmyaAHPOBATHL TEOPEMY

0 1uIoinaAH ODOKOBOM MOBEPXHOCTH
NpaBHILHOH yceuEHHOM NHPaMIIbL.
Pemars 3a1aun Ha BbIYHCICHHE,
CBA3aHHBLIE C MHPAMHIAMH, a TAKKe
3a71a4H Ha MOCTPOCHHE CEUCHHI.
JlaBaTs onpenesenne npuiMsl,
PACHO3HABATH BIHJIBI IPH3M,
m300paKaTs NpH3MBlI HA YEPTEKE.
Haxoaurs niommans nojaHoH HiH
DOKOBO#H MOBEPXHOCTH MPH3IMBI.
Hiyuats cootHOmEeHnA Jiinepa
Juia uHcna pedep, rpaHeil H BEPIIHH
MHOTOrpaHHHKA.

H3yuaTs BHABI NpaBHIBHBIX
MHOTOrPaHHHKOB, HX Ha3BaHHA

H KOJIHYECTBO IpaHeii.
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BbluncieHne 371eMEHTOB
MHOTOI'pPaHHHKOB: p&Opa, AHaroHam,
yribl. [Inomans 6okoBoii noBepxHocTn
¥ [OJIHOH MOBEPXHOCTH MPAMOi
TMPU3MBbI, TJIOIA/1b OCHOBaHMI, TeOpeMa
0 DOKOBOIT TOBEPXHOCTH MPAMOii
npu3smel. [Inomaas 6okoBoii
MOBEPXHOCTH H MOBEPXHOCTH
NPaBHJILHONM MHPAMHJIbL, TEOpEMa

0 1o1aaH 6OKOBOI MOBEPXHOCTH
yCeUEHHOM MUpaMHIbI

H3yuaTh CHMMETPHIO
MHOIOrpaHHHKOB.

O0bACHATD, KAKHE TOYKH
Ha3bIBAIOTCA CHMMETPHYHBIMH
OTHOCHTEJILHO JaHHOH TOUKH, NPAMOH
HJIH TIJIOCKOCTH, YTO HA3BIBAIOT
LIEHTPOM, OCHIO WJIH IJIOCKOCTBIO
CHMMETPHUH (PUTYPBIL.

IpuBoauTs npuMepbI
CHMMETPHYHBIX (PUTYP B apXHTEKTYpE,
TEXHHKE, NPHpO/IC.

MoaeaHpoBaTh peaibHbIC CHTYaIlHN
Ha A3bIKE FEOMETPHH, HCCIIE10BATh
MOCTPOCHHBIC MOJICITH

C MCMOJIb30BAaHHEM F€OMETPHUECKHX
MOHSTHIL, HCTIONIL30BATh NMoa00He
MHOTOIPaHHHUKOB

O6BLEMBI MHOTOrpaHHHKOB

[Tousitue 06 06néme. O6BEM
MUPaMHIbI, TIPH3MBI

AKTyaau3inpoBath GakTsl 1 METO/BI
IUIAHUMETPHH, PEJICBAHTHBLIC TEME.
ObbaCHATD, KaK H3MEPAIOTCH
00BEMBI TEI, MPOBOIS AHATOTHIO

C M3MEPECHHEM IUIOMIACH
MHOTOYro/bHUKOB. MPopmyaupoBaTh
OCHOBHBIE CBOICTBa 00BEMOB.
Hiyuats, BLIBOANTL hOpMYy.ibi
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o0BEMa NpAMOYroILHOTO
napanienenuiea, NpH3Mbl

1 IMHPaMHIBL

Burncaste 00LEM npu3Msl

H NHpaMHIE 10 HX 3I€MEHTAM.
[IpumensaTs 00LEM 109 pelieHns
cTepeoMETPHUYECKHX 3aa4 H

A1 HAXO0MKACHHA TEOMETPHIECKHX
BEJIHYHH.

MoaeanpoBaTh peaibHbIE CHTYALHH
Ha A3LIKE TEOMETPHH, HCCAEA0BATE
HNOCTPOEHHBIE MOJIEH

€ HCNONbL30BAHHEM TEOMETPHYECKHX
MOHSTHI

HﬂBTGPEHHﬂZ CCHCHHA,
PACCTOAHHA H VTIIEI

[TocTpoenne ceuennii

B MHOTOTPaHHHKE.

Briuncnenmne paccTosuuii: MexIy
ABYMS TOYKAMH, OT TOUKH /10 NPAMOI,
OT TOYKH J10 [UIOCKOCTH; MEXKIY
CKPENIHBAaIOIHMHCH TPAMBIMH.
Briuncnenne yrios: MexIy
CKPEIIHBAIOIHMHCH MPAMBIMH,
MeK/Iy NPAMOH H TUIOCKOCTBIO,

ABYTPaHHBIX YTIIOB, YTTIOB MEWKIY
TUIOCKOCTAMH

CTpouTs ceueHHe MHOTOTPaHHHKA
METO/I0M CJIE/IOB.

JlaBaTe onpexesenne paccTosHHA
Mex Iy purypamu.

HaxoauTe paccTosHne MeXKIY
HapainenbHbIMH ITI0CKOCTIMH,
MEIY MIOCKOCTBIO H Napauie/bHOil
el mpaMoi, MexK1y
CKPEIHBAIOIMIHMHCA MPAMBIMH.
Crponth nTHHEHHBIT yro
ABYTPaHHOIO YTJ1a Ha YepTeke
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MHOTOIPAHHHKA H HAXOIHTH €I0
BEJIHYHHY.

HaxoamTs yrisl MEK1Y MIOCKOCTAMH
B MHOIOIPaHHHKAaX

i

LIEE KOJIHYECTBO
COB IIO ITPOI'PAMME

68
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11 KIIACC

KoanuyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U u¢poBbie
Ne ni/m pasi Konrpoabueie IIpakrnyeckue (1icpp )
TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
| Tena BOAMCHHS 20 bubmoreka [IOK
cia Bpatie https://m.edsoo.ru/1¢209e37
bu6moreka IJOK
2 O06nBe 10 1
DEMBLTEN https://m.edsoo.ru/1¢209e37
BekTopbl 1 KOOpAUHATHI B bubmuotexa [JOK
3 16 1
MIPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 06001IEHUE, 2 | bubmoreka IIOK
CHUCTEMAaTU3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB IIO 68 3 0

[TPOITPAMME
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11 KJIACC

HanmenoBanue pasgena  [Komuuectsol OcHOBHOE coflepKaHHe OcHOBHBIE BH/IBI AeATETbHOCTH
(TeMBl) Kypca JacoB obywaronmxes
Tena Bpamenus 292 Cdepa u map: ueHTp, paamyc, AKTYaam3HpoBaTh (akThl H METO/BI

JHAMeTp; IUIOIIAb IOBEPXHOCTH
cthepel. B3zanMmHoe pacnionioxeHHe
ctheprl H NNOCKOCTH; KacaTe/lbHAsA

TUIOCKOCTE K cepe; miomans chepsl.

Hzobpaxenne cdepsl, mapa
Ha IUIOCKOCTH.
Ceuenus mapa

IUIAHUMETPHH, pelleBaHTHEIE TeMe,
NPOBOAHTEL AHAIIOTHH.

JlaBaTs onpenenenus cdepsl U apa,
HX LIEHTpa, pajHyca, JHaMeTpa.
Onpenensts chepy kak Gpurypy
BpallleHHs OKPYAKHOCTH.
Heenenorars BzauMmHoe
pacnonoxeHnne cdepbl H MIIOCKOCTH,
ABYX chep, HITICTPHPOBATD 3TO

Ha YepTekax H pHCYHKaX.

@ opMyAHpPOBATE ONpe/ie/IeHHE
KacaTellbHO I10CKOCTH K chepe,
CBOHCTBO H MPH3HAK KacaTe/IbHOH
TUIOCKOCTH.

THAKOMHTBCH C Te0/Ie3HHeCcKHMH
IUHHAMH Ha chepe
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LlmwmHapruyeckas NoBepXHOCTS,
obpasylole WHIHHAPHYECKOH
MOBEPXHOCTH, OCh LIHJIHHJIPHYECKOH
nosepxHocTH. Llmimnap: ocnoBanus
1 OOKOBast MOBEPXHOCTb,
obpa3yiouias 1 ock; IIOLIA/1L
OOKOBOI H 1OJIHOI OBEPXHOCTH.
H3obpaxenne unimupa

Ha riockocTH. Pa3séprka nminnapa.
Ceuenus LHIHH/pa (IUIOCKOCTBIO,
napaule/IbHOH HIIH

MepreH IMKYIAPHOI OCH LIHIHHpa)

O0bLACHATH, YTO HA3BLIBAKOT
LHJTHH/IPOM, Ha3bIBATh €ro JIEMEHTHI.
Hayuars, 00bACHATH, KaK MOJIYYHTH
LHIHHIP MYTEM BpallleHHsS
NPAMOYTO/IbHHKA.

BoiBoaurs, nenoaszosars Gpopmysisl
JUISl BEIYHCIICHHA TU1o1aay 60KoBoiH
MOBEPXHOCTH LIWJIHHJIpA.

H3yuars, pacno3zHaBars pa3Beprky
LHJIHHpa.

H3o0bpamkars LHIHHIP H €ro CeYeHHs
IUIOCKOCTBIO, NPOXOJAILIeH Yepes ero
OCb, Napa/Ie/IbHOH HIIH
NepreHAHKYISPHOIH OCH.

HaxoanTs niommaam 3Tux ceueHuit.
MoneaunpoBars peajibHble CHTYaLUH
Ha A3bIKE FCOMETPHH, HCC/IEA0BATH
NOCTPOCHHBIE MOJIC/TH

¢ HCMOJIB30BAHHEM ICOMETPHYECKHX
MOHATHH

Konndeckas noBepXHoCTb,
obpasyloniHe KOHHYEeCKOit
MOBEPXHOCTH, OCh H BEpIlIMHA
KOHHYECKOH MOBEPXHOCTH.
Konyc: ocHoBaHHe H BepllIMHA,
obpasyiolias u och; IJI0a/1b

O0bACHATD, KAKOE TeJIO HA3bIBAIOT
KPYroBbIM KOHYCOM, Ha3blBaTh €ro
JIEMEHTBI.

H3yuars, 00bACHATH, KAK MOJIYYHTH
KOHYC ITyTEM BpallleHHs
NPAMOYTO/ILHOIO TPEYTOJIbHHKA.
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OOKOBOIi H NMOJIHOMH NMOBEPXHOCTH.
Yeeuéunblii konyc: obpasylomme
M BbICOTa; OCHOBaHUS U GokoBas
MOBEPXHOCTb.

N306paxenne KoHyca Ha IJIOCKOCTH.

Pa3séprka konyca.

Ceuenns KoHyca (ILI0CKOCTBIO,
napajuie/ibHOIi OCHOBAaHHIO,

H IUIOCKOCTBIO, MPOXO/sLIeH

qyepes BepUIHHY)

H3o00paxars KOHYC M €ro ceveHus
IUIOCKOCTBIO, NPOXOMAILEH Yepes oCh,
H [UIOCKOCTBIO, MepreH UK YIS pHOI

K OCH.

H3yuars, pacnosnasars pazséprky
KOHYca.

BoiBoauTh, Henoab3oBaTh GopMyIibl
JUIsl BBIYHCIICHHS TUtolaan GoKoBoii
MOBEPXHOCTH KOHYCA.

Haxoaurs 1uiomajy ceueHui,
NPOXO/AIINX Yepe3 BeplIHHY KOHYca
HJIH NepreHHKYISPHBIX €ro OCH.
O0bsicHATD, KaKoe TeJIO HA3bIBACTCH
yCeUEHHBIM KOHYCOM.

Hiyuars, 00bsICHATS, Kak ero
NOJYYHTH MYTEM BpalleHHs
NPAMOYTOILHOMN TparneunH.
BeiBoauts, npumensits Gpopmyny
JUIsl BBIYHCIICHHS TUIola i GoKoBoii
MOBEPXHOCTH YCeYEHHOrO KOHYCa

KomOunaums Ten Bpauienus

¥ MHOTOIpaHHHKOB. MHOrorpaHHuK,
onucaHHblii okoso chepsl; chepa,
BIIMCAHHAS B MHOTOIPaHHHK HJIH

B TEJIO BpallleHHs

AKTYaAM3HpoBaTh (akThl H METO/IbI
IUIAHUMETPHH, pejieBaHTHbIE TEMe,
MPOBOANTH AHAIOTHH.

Pemars crepeoMeTpHyecKHe 3a/1a4u,
CBSI3aHHBIE C TeJIaMH BpallieHH,
MOCTPOCHHEM CeYECHHIT Tell BpallleHus,
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¢ KOMOHHAIMAMH TeNl BpalleHHs

M MHOTOIPaHHMKOB HAa HAXOXK/ICHHE
reOMETPHYECKHX BETHYHH.
Henoab3oBars NpH pelieHUH
CTepeOMETPHYECKUX 3a/1a4
IUIaHUMETpHYecKHe (PaKThl H METO/IbI
3a/1a4H Ha BbIYHCIICHHE

H JI0Ka3aTelIbCTRO.

MoaeanpoBars peajibHble CHTYALHH
HA A3bIKE NFCOMETPHH, HCCJIEA0BATH
MOCTPOCHHBIE MOJIEIIH

C HCIOIb30BAHHEM MeOMETPHYECKHX
NOHATHH

O6BEMBI TEN

10

[Tousitie 06 o6béMe. OcHOBHBIE
cBOlicTBa 0OBEMOB Tell.

O0bEM LMIHHpa, KOHYCA.
O0bém wapa 1 nomwans chepsl

AKTYaAH3NpOBaTh HaKThl H METO/IbI
IUIAHUMETPHH, peJIcBaHTHBIC TEME,
NPOBOJIHTL AHAIOTHH.

BeisoanTs, Henoab3osars Gopmyisl
00BEMOB: NPH3MBbI, LWJIHH/pA,
IHPaMHJIbl, KOHYCA; YCeYEHHOM
MUpaMKJIbl B YCeYEHHOIO KOHYCA.
Pemarsb crepeomeTpHyecKHe 3a/1a4H,
CBSI3aHHBIE C BBIYHCIICHHEM 00BEMOB.
@opmyaupoBaTh onpe/ie/icHue
IIAPOBOro CErMEHTa, IapOBOro CJIoM,
HIApPOBOro CEKTOpA.
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Hpumensts Gopmynn
JUIS HAXOXICHHS OOBEMOB 1IAPOBOro
CCIMCHTA, IIAPOBOI0 CEKTOpa

[NoaobHeie Tena B NpOCTpaHCTBe.
CooTHOUICHHA MERKILY IUIOIMAASMH
NOBEPXHOCTEH, 00BEMaMH NOA0OHBIX
Ten

Pemars crepeoMeTpHYCCKRE 3aa%H,
CBA3aHHBIC ¢ 00BEMOM LIapa

H U100 chephl.
Mojaeanposars peaibHLIC CHTVAIHM
Ha A3ILIKC FCOMCTPHH, HCCICA0BATD
NOCTPOCHHBIC MOJCIH

€ HCMIOMB30BAHHCEM NCOMCTPHYCCKHX
MOHATHIL

AKTYAAMHPOBATE DAKTEL H MCTO/IR
IIAHHMCTPHH, PCIICBAHTHAIC TEMC,
NPOBOAMTL AHANOTHH.

Peiars CrepeoMeTpHYCCKHE 3a1a9H,
CBS3aHHBIC C COOTHOMICHHEM O0BEMOB
H NOBCPXHOCTEH NOA00HBIX TE

B NPOCTPAHCTBE.

Moaeanposars peaibHbIC CHTYALMH
Ha A3ILIKC FCOMCTPHH, HCCICA0BATD
NOCTPOCHHBIC MOJIC/IH

€ HCTIOMB30BAHHEM NCOMCTPHYCCKHX
NOHATHH

KTOpb! H KOOP/IHHATEI
NPOCTPAHCTBE

20

Bekrop Ha miockocTi
# B npocrpancree. Cnoxkcenne
H BRIMHTAHHC BCKTOPOB. Y MHOXKCHHC

AxTyaamuposars GaxTel 4 MeTOAN

IUIGHHMCTPHH, PCIICBAHTHAIC TCMC,
NPOBOJAHTD GHATOIMHH.
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BeKTOpa Ha uncno. Pasnoxenne
BCKTOPA 110 TPEM HCKOMILIAHAPHKIM
sektTopam. [lpaswio
napauieienunea,

Pemienue sa1a4, CBR3AHHLIX

¢ NPHMCHCHHEM Npasi AckcTsuil

¢ BCKTOPaMM.

[IpsMoyroiLHas cuerema KoopanHar
B npoctpancrse. Koopaunars
sektopa. [pocreiimme sanaun

B KOOpJAMHaTax. Yron Mexiy
sexTopamy. CkanspHoe
NPOHIBEACHHE BEKTOPOB.
BriuucicHue yrios MeaLy npaMeivm
H IUIOCKOCTAMM,
KoopAHHaTHO-BEKTOPHBIIR MCTOJL
[PH PEIUCHHH ICOMCTPHYCCKHX 3a/1a4

Onepuposars NOHSTHEM BCKTOp

B IPOCTPAHCTBE.

DopMYAHPOBATL IPABIIIO
NApULICACIHICAA NPH COKCHHN
BCKTOPOB.

CRAMBIBATEL, BLIMHTATE BCKTOPSI,
YMHOAATH BCKTOP HA MHCIIO.
Hiyuars ocnosHuic caoficTsa yTux
onepaumi.

Jlasare onpeaencHue npaMoyroasHoil
CHCTCMBI KOOP/IHHAT B NPOCTPAHCT BE,
Bripasurs KoopAHHATE BEKTOpa
HEPE3 KOOPAMHATE! €I'0 KOHUOB.
Brisoaurs, nenoasiosars gpopmyay
JUIHHBI BEKTOPA H PACCTOAHHA MEKLY
TOUKAMM,

Bripakars CkauspHoe NPoHIBe/IcHHe
BCKTOPOB YCPC3 HX KOOPAMHATH,
BHIMHCANTE YIOJI MCALY ABYMA
BCKTOPAMH, ABYMS NIPAMBIMH,
Haxoamrs yron Mexay npsmoit

H IUIOCKOCTBIO, YIOJI MCHKLY JIBYMS
MIOCKOCTAMM AHAIMTHYCCKHMH
MCTOAMM.

Brisoaurs, ncnoasiosars gopmyay
PACCTONHUA OT TOUKH J10 IIOCKOCTH
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[osropenne, obobuenne

OcnoBHbic PUIypsl, GakThl, TCOpeME

Pewars npocreiimme sajaum

[ cucremarnsanmus sHanuil 14 Kypea naaHuMeTpii, 3a1aun HA HAXOKICHHE JUIHH | YIJIOB
IIAHHMCTPHH H MCTO/BI HX B ICOMCTPHUCCKHX (I ypax,
PeLICHHA. npuMennts Teopemy Iudaropa,
Ocuosubic PUrypsl, GakTel, TCOPEMBbI | TCOPEMBLI CHHYCOB H KOCHHYCOB,
KYpca CTepeoMeTpHi. 3aaaun Haxoamrs iowais MHOroyroJibHuKa,
CTCPCOMCTPHH H MCTO/ILI X PCUICHHS | Kpyra,
Pacnosnasars nojobusic Gpurypn,
HAXOAMTH OTHOIICHHS JUIHH
W Iomaei.
Henonsosars npu petieHmnm
CTEPCOMETPHYICCKNX 3184 paKThl
H MCTO/IB IAHHMCTPHH
IOBUIEE KOJIMYECTBO 68
YACOB 110 [TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosuuecTBo yacos JeKTpoHHbIE HN(POBbIE
H/'H Tema ypoka Beero Konutpoabnsie Ilpakruueckue 00pa3oBaTebHbIe
padoThI padoThI pecypchl
OCHOBHBIE IOHATHS
CTEPEOMETPHUU: TOUKA, IpsMas,
MJIOCKOCTH, MPOCTPAHCTRO.
| [IpaBuna nzo0pakeHus Ha 1 bubmorexa [JOK
PUCYHKaX: U300pakeHus https://m.edsoo.ru/aecc77cd
IJIOCKOCTEN, MapaJIIENbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsTus: nmepecekaromuecs Bu6miorexa [IOK
2 TIOCKOCTH, TEPeCeratotect ! https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TI0CKOCTh
[TonsATus: nepecekaronmecs Bubmorexa LIOK
3 [HTOCKOCTH, HEpeCeraomecs : https://m.edsoo.ru/db685e73
npsiMast ¥ TII0CKOCTh
SHAKOMCTBO € bu6morexa IJOK
4 MHOTOIpaHHUKaMU, U300pakeHre 1

MHOI'OT'PAaHHUKOB Ha PUCYHKAX,

https://m.edsoo.ru/a63959¢ed
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Ha IIPOCKIUOHHLIX YCPTCIKAX

HauanpHbIC cBeieHUs 0 KyOe u
nMpaMu/Jie, UX pa3BEPTKU U

bu6moreka [JOK

> Moean. CeueHust https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanpHbIC CBeleHUS 0 KyOe |

6 MUpaMuJie, UX Pa3BEPTKHU U bu6moreka [JOK
Mojenu. CeueHus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHHKOB
[TonsTre 00 aKCHOMATHYECKOM

7 IMOCTPOEHHUH CTEPEOMETPUU: bu6moreka [JOK
aKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/OccScéfe
CJICACTBHUS U3 HUX
ITonsTe 00 aKCHOMATHYECKOM

2 IMOCTPOCHUU CTEPEOMETPUU: bu6moreka [JOK
aAKCHOMBI CTEPEOMETPHUH U https://m.eds00.ru/239c8cb4
CJICACTBUS U3 HUX
ITonsTHe 00 aKCHOMATHYECKOM

9 IMOCTPOECHUU CTEPEOMETPUU: bu6moreka [JOK
AKCHOMBI CTEPEOMETPHUH U https://m.eds00.ru/65¢c6b106
CICACTBHUS U3 HUX
ITonsTre 00 aKCHOMATHYECKOM BuGmorexa LIOK

10 MTOCTPOCHUU CTEPEOMETPHUU:

AKCHOMBI CTEPEOMETPHUH U

https://m.edsoo.ru/258fc245
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CJIICOCTBUA N3 HUX

B3aumMHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:

bu6moreka [JOK

i nepeceKarouecs, napauiesbHbIe https://m.edsoo.ru/1a2520f6
U CKPEIIMBAIOLIUECS MIPSIMbIE
[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
12 MapajlyIeIIbHbIC Epiﬂt[il@ B bubmaorexa LIOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIIETbHOCTh
TPEX MPAMBIX
[TapannenbHOCTh MPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE: bubmuorexa [JOK
[TapanniensHOCTH MPSIMOI U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYT1IIbl ¢ COHaNpPaBJICHHBIMU bu6moreka [JOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexy npsMbIMU B bubmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexy npsMbIMU B bu6moreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTh MIOCKOCTEM: bubmuorexa [JOK
napauieIbHbIC MIIOCKOCTH https://m.edsoo.ru/2e18{255
18 CaolicTBa nmapajuiesIbHbIX bubmorexa [JOK

JIOCKOCTEN

https://m.edsoo.ru/e504d656
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[Ipocreiimme npoCTpaHCTBEHHBIE

19 (Gurypbl Ha MIOCKOCTHU: TETPAdAP bubmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, apaienenumnesn
20 ITocTpoenue ceuenunii bubmorexa LIOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuennii bubmorexa LIOK
https://m.edsoo.ru/ec26feSd
KoHntposbHas padboTta 1o teme
2 "IIpsiMbIE U MJIOCKOCTH B bubmorexa [JOK
npoctpaHcTie. [lapamnenbHoCTb https://m.edsoo.ru/9a0a%e56
MPSIMBIX U TJIOCKOCTER"
[TepneHIUKYASIPHOCTD NPSIMOU U
23 HJ'I(I))CKO(f”[H/IZ}IIICpIi'ICHI[I/IKyIJ)'IHpHBIe Bubnmorexa [OK
https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
[IpsimMble apaienbHbIe U bubmuorexa [JOK
24
MEPHEHANKYJIIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [Ipsimble apaienbHbie U bubmuorexa [JOK
MEePIEHANKYJISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHaAuKyIsIpHOCTH bubmuorexa [JOK
MPSAMOM U MIIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHaAuKyIsIpHOCTH bubmuorexa [JOK
MPSAMOM U TJIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsamoi bubmnoreka [IOK

MEPIEHAUKYIISIPHOMN TIJIOCKOCTH

https://m.eds00.ru/635¢5087
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Teopema o npsiMoi

bubmmoreka [JOK

29 MEPIEHIUKYISIPHON MIOCKOCTH https://m.edsoo.ru/bd374518

30 Teopema o npsiMoi bubmmoreka [{OK
NepHeHIUKYJIIPHON TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepieHauKyNsp U HAKIOHHBIE:

31 paccTOsIHUE OT TOYKH J0 bubmorexa [JOK
MJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33¢c477d3
psIMOM JI0 TVIOCKOCTH
[lepieHauKYISp ¥ HAKIOHHBIE:

1 paccTosiHUE OT TOYKH A0 bubmorexa [JOK
MJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
PAMOM 10 TIIOCKOCTH
[lepieHaUKYISIp ¥ HAKIOHHBIE:

13 pacCTOSTHUE OT TOYKU 10 bubmuorexa [JOK
MJIOCKOCTH, PACCTOSIHHE OT https://m.edsoo.ru/aSb7b8e3
PAMOM 10 MIIOCKOCTH
[lepnieHauKyIIp ¥ HAKIOHHBIE:
pPacCTOSTHUE OT TOYKU 10 bubmuorexa [JOK

34
MJIOCKOCTH, PACCTOSIHHE OT https://m.edsoo.ru/dbee22bc
PAMOM 10 TIIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YroJ bubmuorexa [JOK
MEXIy MPSMOU U MIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBbIi yroJ, JINHEWHbBIN bubmnoreka [IOK

yroJ IBYIrpaHHOIo yriia

https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHbIN yToJI, IMHEWUHBIN

bu6moreka [JOK

37 yroJI IBYTPAHHOTO yTJia https://m.edsoo.ru/c7c777ed
[lepneHANKYISPHOCTh

18 MJIOCKOCTEMN: MPU3HAK bubmuorexa [JOK
NepPHEeHIUKYIIPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[lepneHANKYISIPHOCTH

39 IJIOCKOCTEN: MPU3HAK bubmuoreka [JOK
MEePIEHANKYISIPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHANKYISIPHOCTH
IJIOCKOCTEN: MPU3HAK bubmuorexa [JOK

40
MEePIEHANKYISIPHOCTH JIBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

41 Teopema o Tpéx bubmuorexa [JOK
MEePIEHANKYIISPax https://m.edsoo.ru/e4972cdc

4 Teopema o Tpéx bubmuorexa [JOK
MepHeHANKYIISIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubmuorexa [JOK
MepHEHANKYIISIpax https://m.eds00.ru/91246736
KontponbHas paboTta mo Temam

44 "TleprieHANKYISIPHOCTH IPSIMBIX bubmuorexa [JOK

U mockocten" u "YTibl MexIy
NPSMBIMU U IIOCKOCTAMU"

https://m.edsoo.ru/5b971ef3
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45

46

47

48

49

[ToHATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAaHHHKA, BBIYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPaHHUKA

[Ipu3ma: n-yronsHas npusma;
I'PaHU U OCHOBAHUS MTPU3MBI;
npsiMas ¥ HaKJIOHHAs! TPU3MBI;
OOKOBas M MOJHAsl TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MPSMOYTOJIBHBIN
MapajulesIeNUIe] U €ro CBOKMCTBA

[Iupamua: n-yronpHas
MMAPaMHJIA, TPAHU U OCHOBAHHE
nupamMubl; O0OKOBas M MOJIHAS
ITOBEPXHOCTh MMUPAMUJIBL;
[IpaBUJIbHAS U yCEUEHHAs
ApaMHIa

[IpaBuIbHBIE MHOTOIPAHHUKH:
MOHATHE MPABUIBHOTO
MHOT'OTPaHHMKA; IPABUIIbHAS
IIpU3Ma ¥ IPaBUJIbHAS TUPAMULA;
IIpaBWJIbHAS TPEYTOJIbHAS
IMAPAMHIA U IPABUIIbHBIN

bu6mmoreka [JOK
https://m.edsoo.ru/2d24e873

bu6moreka [JOK
https://m.edsoo.ru/b4ad63ad

bu6moreka [JOK
https://m.edsoo.ru/8a7be683

bubmoteka [IOK
https://m.edsoo.ru/fblcd0as

bu6moreka [JOK
https://m.eds00.ru/074c8865
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TeTpasap; Kyo

IIpencraBienue o MpaBUIBHBIX

50 MHOTOIpaHHUKaX: OKTad/Ip, Bubmmorexa [IOK
https://m.edsoo.ru/a0fddSbf
J0JIeKadIp U KUKOCadIp.
CummeTpus B MPOCTPAHCTBE:
CUMMETPHST OTHOCUTEITLHO TOUKH,

51 MPSIMOM, MJIOCKOCTU. DIIEMEHTHI bubmuoreka [JOK
CUMMETPHUH B TUPAMHJIAX, https://m.edsoo.ru/b9e777d9
napajuieienuneaax, mpaBuiIbHbIX
MHOTOTPaHHHKAX
Boruucnenue aeMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, brbmiorexa LIOK

https://m.edsoo.ru/6cdbecef
JTMaroHasu, YIJibl
[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOW TTOBEPXHOCTH MPSIMOU
53 MIPU3MBI, HJIOIIIEI[I) OCHOB:HHI?I, bubmorexa LTOK
. https://m.edsoo.ru/37d84157
Teopema 0 OOKOBOM MOBEPXHOCTH
PAMOM MTPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIBHON
54 HI/IpaMIl/:I),HI)I, Teop:)Ma 0 TUTOIIAIN bubmuorexa LOK
N https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH
YCEUEHHOM MTUPAMUBI
55 KontponbsHas paborta o teme bubmuorexa [[OK
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"MHoOrorpaHHUKH" https://m.edsoo.ru/a95f5¢04
. bu6moreka [JOK
36 Honsmie 06 0oneme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMU LI Bubmorexa [IOK
paviua https://m.edsoo.ru/235171b3
. bu6moreka [JOK
o8 OOREM mpanzet https://m.edsoo.ru/f47dfefd
bu6mmoreka [JOK
59 O05é
DM THpaMAAR https://m.edso0.ru/79¢10312
60 O0BEM TUpaMUIBI bubmorexa [IOK
© paviua https://m.edsoo.ru/2faadc3f
61 OB bu6mmoreka [JOK
DM TTPHSMBL https://m.eds00.1ru/79853608
bu6mmoreka [JOK
62 O0Bé
BEM TIPHSMH https://m.edsoo.ru/1e053890
. bu6anoreka [JOK
63 OOnEm mpH3MEI https://m.eds00.1ru/482d3f51
64 KoutposnbHas paborta o teme bubmuorexa [JOK
"OOBEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c¢
IToBTOpeHue, 0600IICHHE
65 CHCTEMAaTHU3aIMs 3HAHU. bu6moreka [JOK
[TocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
66 [ToBTOpeHme, 06001ICHNE bubmuorexa [JOK
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CUCTEMaTU3alMs 3HaHNH.
BrrunciieHne paccToOsSHUN: MEXKIY
NBYMsI TOYKaMH, OT TOYKH J10
pAMOM, OT TOUKH JI0 TIJIOCKOCTH,
MEK]1y CKPEIINBAOIMIAMUCS
IPSIMBIMU

67 Hrorosast koHTposIbHAS paboTa

https://m.edsoo.ru/f7792ba9

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

[ToBTOpenue, 06001ICHNE
cuCcTeMaTu3allis 3HaHUM.
Brrunciienne yrioB: Mexay

68 CKPEIHUBAIOIINMHUCS PAMBIMH,
MEK1y IPSIMOM U IIJIOCKOCTBHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY

IINIOCKOCTAMMU

OBIIEE KOJIMYECTBO YACOB IIO
[TPOITPAMME

68

48

bu6moreka [JOK
https://m.edso0.ru/56765e8b
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11 KIIACC

Koaun4yecTBO 4acoB

DJIeKTpPOHHbIE N (poBbIE
o0pa3oBaTesbHbIE pecypchl

Ne i/ Tema ypoka
Beero KoHnTpoJsbHbIe
padoThI
i Cdepa u map: meHTp, paauyc, 1MameTp; | bu6moreka [JOK
' IJIOIIAh TTOBEPXHOCTH Cepbl https://m.edsoo.ru/0341bc2b
5 Cdepa u map: ueHTp, paauyc, 1MameTp; 1 bu6moreka [JOK
' IJIOIIAh TTOBEPXHOCTH Cepbl https://m.edsoo.ru/0341bc2b
Bzanmu MIOJIOKECHU bl U
3 HJ?ECKOC(")F?/IPEZC;)”J[ICOHB;aHeﬂi(i)SII:OCTB K | bubamorexa LOK
' ’ https://m.edsoo.ru/bed12a43
cdepe; ionaab chepol
Bzanmu aCII0JIOKEHU bl U
4 anOCKoc(')riIPKchT;ﬂ;Iaﬂen;i)sﬁocm K | bubamorexa LOK
' ’ https://m.edsoo.ru/bed12a43
cdepe; ionaab cepol
5 N3obpaxkenue cdepsl, mapa Ha IIIOCKOCTH. | bu6moreka [JOK
' Cedenus 1mapa https://m.edsoo.ru/bc15f712
[{umuaapUYeckast TOBEPXHOCTD,
6 oOpa3yromue UINHAPUIECKON | bu6moreka [JOK
' MOBEPXHOCTH, OCh IWJIUHAPUUYECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTHU
7. [Hunuuap: ocHoBaHUS U OOKOBas | bubmmoreka [JOK
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MOBEPXHOCTh, 00pa3youias u och;
TUIOIIA1b OOKOBOH U MOJHOM MOBEPXHOCTH

https://m.edso00.ru/188{6216

L[I/IJ'II/IHI[pI OCHOBaHMS B OOKOBas

BBICOTA, OCHOBAaHUA U OokxoBast

g 5 bu6moreka [JOK
) MOBEPXHOCTh, 00pa3yromas U och;
P Ii YO . https://m.edsoo.ru/18816216
TUTONIA/Ib OOKOBOH U MOJIHOM MTOBEPXHOCTH
N300paskeHrne MUIMHAPA HA TTIOCKOCTH.
9 Pazeéprka nununapa. CeueHus: HUIMHApPA bubmuoreka [JOK
' (MJIOCKOCTHI0, TTapaIeIbHON WK https://m.edsoo.ru/016e25eb
NEPHEHANKYIIPHON OCH LIUITUHAPA)
N300pakeHne MUIMHAPA HA TIFIOCKOCTH.
Pazpéprka nuununapa. CeueHus HUIMHAPA bubmuoreka [JOK
10. .
(TJIOCKOCTHI0, TTapaIeTbHOMN HITH https://m.edsoo.ru/016e25¢eb
NEPIEHANKYIIPHON OCH IIUITUHAPA)
KoHnnueckass moBEepXHOCTh, 00pa3yroIme
1 . P pasyiofit bu6moreka [JOK
. KOHUYECKON TTOBEPXHOCTH, OCh U BEPIIIMHA
. P P https://m.eds00.ru/c94ba09b
KOHUYECKON TTOBEPXHOCTHU
KoHyc: ocHOBaHHE M BEpILIMHA,
12 5 Y P 5 . bu6moreka [JOK
. oOpasyromias U 0Ch; TUIOIIAb OOKOBOH U
P yu e https://m.eds00.ru/897dd3b2
MOJIHOW TTIOBEPXHOCTHU
KoHnyc: ocHOBaHHE M BEPIIIMHA,
13 5 Y P 5 . bu6moreka [JOK
. oOpasyromias U 0Ch; TUIOIIAb OOKOBOH U
P yv e https://m.eds00.ru/897dd3b2
MTOJTHON TTIOBEPXHOCTH
1 VY ceu€HHbIil KOHYC: 00pasyromue u bubmuorexa [JOK

https://m.edsoo.ru/1468bab3
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IIOBCPXHOCTH

Y ceu€HHbI KOHYC: 00pa3yIonue u

15 BBICOTA; OCHOBaHUs U OOKOBast Bubmmorexa [IOK
' ’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3BépTka koHyca. CeueHust KOHyca
16 (HHOCEOCTBIO zapannem)ﬂoﬁ OCIZOBaHI/IIO brbmaorexa LOK
' ’ . ’ https://m.edsoo.ru/Obdelbe8
U TUTOCKOCTBIO, MPOXOJISIICH uepes
BEPIINHY)
KoMOuHanus ten BpalieHus u bubmorexa [JOK
17. MHOTOTPAaHHUKOB https://m.edsoo.ru/3cefl10e5
KoMOuHanus ten BpalieHus u bubmuorexa [JOK
18. MHOTOIPAHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHUK, OIIMCAHHBIA OKOJIO C(EpHI;
19 chepa l];pl'II/ICElHHaH B MHOT'OI'paHHUK I/I(JbiII/IpB bubmorexa LIOK
' ’ https://m.eds00.ru/0b136158
TEJIO BpaIECHUS
MHororpaHHUK, OIIMCAHHBIA OKOJIO C(EpHI;
20 chepa l;slzincaHHaﬂ B MHOT'OI'paHHUK I/I(Jb;I/IpB bubmuorexa LOK
' ’ https://m.edsoo.ru/0b136158
TEJIO BpaIlleHUs
[Torsatue 06 06néMme. OCHOBHEIC CBOMCTBA bubmoteka [IOK
21 00BEMOB TeN https://m.edsoo.ru/26a03fb7
22 OO0BEM UIIMHIpA, KOHYCa bubmmorexa [IOK
' ’ https://m.edsoo.ru/5513d87b
23. OO0BEM UIIMHIpPA, KOHYCa bubmnoreka [IOK
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https://m.edsoo.ru/5513d87b

https://m.edsoo.ru/5513d87b

24, O0BEM nUIMHIIpa, KOHYCa Bubmmorexa [IOK
https://m.edsoo.ru/5513d87b

25. OO0bEM mIapa u miomanb chepol Bubmuorexa LIOK
https://m.edsoo.ru/d189bde2

, bubmuoreka [JOK
26, OOmCM mapa w mIOMALE ChepE https://m.edscL)E).ru/dl 89bde2

, bubmuoreka [JOK
27 O0bEn wiapa it MI0ALE CHEPEL https://m.edscL)f).ru/dl 89bde2

25, | Commomerma nensy monasme bitmorera LIOK
IIOBEPXHOCTEN, 00BbEMaMHM ITOTOOHBIX TEJ hitps://m.edsoo.ru/810cfleb

9. | Commomsma nensy monasmn bitmorera LIOK
MOBEPXHOCTEH, 00BEMaMH MOJOOHBIX TEJ bipsinedsoo.ut et eh

10 KonTtponwshas pabora o temam "Temna bubmuorexa [JOK
' BpauieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

31. BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE bubmuorexa LTOK

https://m.edsoo.ru/5caefclb

32. CnoxeHue U BBIMUTaHHE BEKTOPOB bubmuorexa LTOK
https://m.edsoo.ru/23f4f089

33. YMHOXKEHHE BEKTOPA HA YHCIIO bubmuorexa LTOK
https://m.edsoo.ru/dee379¢eb

34. Paznoxxenue BekTopa 1o tpém bubmnoreka [IOK
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HCKOMIIJIAHApPpHBIM BCKTOPAM. HpaBI/IJ'IO
napauieJICrimIcaia

https://m.edsoo.ru/a28fd74e

Pemenue 3aJa4, CBA3aHHBIX C

bu6moreka [JOK

35. UIDHMMEHCHUCHM TDABHEIT ACHCTRIH © https://m.edsoo.ru/5a827900
BEKTOpaMH
Penienue 3ama4, CBsI3aHHBIX C
36 HpI/IMCHeHH:M MIPABUII ICHCTBUM C buosmorexa [IOK
' https://m.edso0.ru/5a827900
BEKTOpaMH
Penienue 3ama4, CBsI3aHHBIX C
37 an/IMeHeHH:M IIPaBWJI JEUCTBUM C bubmorexa LIOK
' https://m.edsoo0.ru/5a827900
BEKTOpaMH
[IpsiMoyroJibHasi CUCTEMa KOOPJIMHAT B
38 HIE)OCTP};I;ICTBG. Koopaunatsl BpeIIiTopa. Bubnmorexa [OK
’ . https://m.edsoo.ru/48db7058
[IpocTeiiue 3axaun B KOOpIUHATAX
[IpsiMOyToOJibHAsI CUCTEMA KOOPJMHAT B
39 H[E)OCTlel;ICTBe. Koopaunatsl BpeIIiTopa. Bubnuorexa LTOK
’ . https://m.edsoo.ru/48db7058
[IpocTeiiue 3a1aun B KOOpIUHATAX
VYron mexay Bekropamu. CkasipHoe bu6moreka [JOK
40. MIPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725etfc4
Yron mexay Bektopamu. CKalisipHOE bu6moreka [JOK
41. MIPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
Brruncnenue yrios Mexay NpsiMbIMU U bubmuorexa [JOK
42. TIJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
43, Brrunciienne yrioB Mexay NpssMbIMU U bubmnoreka [IOK
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TIJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBIA METO IPU bubmmnorexa [[OK

44 pelIeHUH TeOMETPHUUYECKHUX 3a71a4 https://m.edsoo.ru/d3alfe30
KoopanHaTHO-BEKTOPHBIA METO IPU bubmuorexa [JOK

45. peIIeHNU TeOMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
KouTtponbsHas pabota o reme "BekTopsl u bubmuoreka [JOK

46. KOOpJAWHATHI B TPOCTpaHcTBe" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHue, 0600IIeHNE U
cucTeMaTu3anus 3Hanui. OCHOBHbBIC bu6mmoreka [JOK

47 burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUIAaHUMETPUH
[ToBTOpEeHue, 0600IIeHNE U
cucTeMmaTu3anus 3HaHui. OCHOBHbBIC bu6mmoreka [JOK

48. burypsl, paxThl, TEOPEMBbI Kypca https://m.edsoo.ru/1780basd
TUIAaHUMETPHUH
[ToBTOpEeHue, 0000IIEHNE U
cucTeMaTu3anus 3HaHui. OCHOBHbBIC bu6mmoreka [JOK

49. burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TIAaHUMETPHH
[ToBTOpEeHue, 06001IeHNE U
cucteMatu3ainus 3HaHuii. OCHOBHBIC bu6moreka [JOK

>0. burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TTAHUMETPHH

51. [ToBTOpEeHue, 06001IeHNE U bu6mmoreka I{JOK
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CHUCTEMAaTH3alysA 3HaHUH. 3agaqu
MJIAHUMETPUH M METOJIbl UX PEIICHUS

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

[ToBTOpEeHue, 0600I1IeHNE U

52 CHUCTEeMaTH3allMs 3HaHUH. 3a/1aun Bubmuorexa LIOK
' https://m.edsoo.ru/7491efe0
IJIAHUMETPUM M METOJIBI UX PEIICHUS
53 g?ciifiiihﬁofizy ;I agauu buosmorexa [IOK
' https://m.edsoo.ru/4dffda97
IJIAHUMETPUH M METOJIBI UX PEIICHHS
=T
' https://m.edsoo.ru/4dffda97
IJIAHUMETPUM M METOJIBI UX PEIICHHS
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anus 3HaHui. OCHOBHbBIE bu6mnoreka [JOK
>3 burypsbl, (haKThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anus 3HaHui. OCHOBHbBIE bub6anoreka [JOK
36. burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
[ToBTOpEeHue, 06001IeHNE U
cucTeMaTu3anus 3HaHui. OCHOBHbBIC bu6mnoreka [JOK
>7. burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
58. [ToBTOpEeHue, 06001IeHNE U bu6mmoreka I{JOK
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cucreMarusanus 3HaHuii. OCHOBHbIE
burypsl, pakThl, TCOPEMBI Kypca
CTEepEOMETPUU

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

[ToBTOpEeHue, 06001IeHNE U
cucteMarusanysa 3HaHui. OCHOBHBIE

bu6moreka [JOK

>9. burypsbl, (haKThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
[ToBTOpEeHue, 0600IIeHNE U
cucTeMmaTu3anus 3HaHui. OCHOBHbBIC bu6mmoreka [JOK

60. burypsbl, (haKThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
[ToBTOpEeHue, 0000IIEHNE U
cucTeMmaTu3anus 3HaHui. OCHOBHbBIC bu6mmoreka [JOK

o1. burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
[ToBTOpEeHue, 0600IIeHNE U
cucteMmaTu3anus 3Hanui. OCHOBHbBIC bu6mmoreka [JOK

62. burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
IToBTOpEeHue, 0000IIEHNE 1
cucteMatu3anus 3HaHuii. OCHOBHBIC bu6moreka [JOK

03. burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

64. [ToBTOpEeHME, 0600IICHNE U bu6mmoreka [JOK
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cucreMatu3anus 3HaHuil. OCHOBHBIE https://m.edsoo.ru/74b2ad91
burypsl, pakThl, TCOPEMBI Kypca
CTEpPEOMETPUH
bu6mmoreka [JOK
65. HroroBasi KOHTpOIbHAs paboTa 1 1 https://m.c dscl)-f).ru Jec2ddfe?
bu6mmoreka [JOK
66. HTorosas KOHTpoJIbHAs paboTa 1 1 hitps://m.c dS(])—E).ru Jec2ddfe)
67 [ToBTOpEHue, 06001IeHNE U | bubmoteka [IOK
' CHCTEMaTH3aIlus 3HAHHI https://m.edsoo.ru/f465d10e
68 [ToBTOpEeHue, 06001ICHNE U | bubmuoreka [JOK
' CHUCTEeMAaTH3allMs 3HAHUI https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB IIO 68 4
I[TPOIT'PAMME
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6.IIEPEYEHD YYEBHO-METOANYECKHUX CPEACTB OBYUYEHMUSI,
20P
(QJIEKTPOHHBIX OBPA3OBATEJIBHBIX PECYPCOB)

YueOHO-MeTOoANYECKOE 00ecTIeYeHHe:

1. Atanacsa JI.C. T'eomerpus. VYuebnuk mms 10-11 xmaccoB
o0meo0paszoBaTenbHbIX yupexkaeHuii. M., «IIpocBemienne.

2. CamocTosATeNnbHbIE U KOHTPOJIBbHBIC PA0OTHI MO TeOMeTpru 1yist 1 1

kiacca. ABtop: Epmosa A.Il., 'omo6opoasko B.B. T'ox: 2021. Jlns
yueHukoB: 11 kmacc.

3. PabunoBuuy E.M. 3anaum u ynpakHeHHUsS HA TOTOBBIX YEPTEkKaX.

10-11 xnaccel. «Mnekca», Mocksa.

4. bamasu 3.H. I'eomeTpust. 3amaun Ha TOTOBBIX YEPTEKAX JJIs1 MOATOTOBKHU K
OI'D u EI'D. 10- 11 knaccsl. PoctoB-Ha-/{ony. @eHUKC.

5. JIeicenko @.®. Marematuka. [TogroroBka k EI'3-2024. 40 TpeHMpOBOYHBIX
BapuaHTOB. ba3oBbli ypoBeHb. PocToB-Ha-/lony, Jlernos.

6. Smenko W.B., I[lecrakoB C.A. A cmam EI'D. Anrebpa u Hauana
MaTeMaTUYECKOro aHaiu3a. TurnoBble 3anaHus. ba3oBelii ypoBeHb. MOCKBa,
«IIpocsemienue».

7. Jlpicenko @.®D. Matemaruka. [Toaroroska k EI'D-2024. 40 TpeHUPOBOYHBIX
BapuaHToB. [IpoduibHblil ypoBeHb. PocToB-Ha-/{ony, Jlernos.

8. Smenko N.B., llecrakoB C.A. i cnam EI'D. AnreOpa. TunoBsie 3a1aHusl.
bazoBslii ypoBeHb. MockBa, «lIpocsenienue».

- bubnuoTtexka caiita https://m.edsoo.ru

- OTKpBITHIN OaHK 3aJjaHUl IO MaTeMaThke Www.fipi.ru
- @enepanbHblil HEHTP TECTUPOBAHUS WWW.rustest.ru

- Pery EI'D https://ege.sdamgia.ru/

- 'ocynapctBenHast oOpa3zoBaTenbHas miatdopma
«Poccutickas snekTpoHHas mkoya» https://resh.edu.ru/

7. IEPEYEHD OBA3ATEJIBHBIX JTIABOPATOPHBIX,
INPAKTUYECKHUX, KOHTPOJIBHBIX U IPYT'UX BUAOB PABOT

Marepuaibl 1711 KOHTPOJIBHBIX paboT ¢ caitTa https://m.edsoo.ru

10 xacc
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1. Kontponbnas pabota nmo teme "I[IpsiMble 1 MIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTH MPSAMBIX U TIOCKOCTEN"

2. KontponsHas padota o temam "[lepneHauKyIsIpHOCTh MPSAMBIX U
miockocte" u "Y sl MeXKay NPSMBIMU U TUIOCKOCTAMH"

3. KoutposbHas pabora o reme "MHOrorpaHHuKN"

4. KontponbHas padota no teme "O0bEMbI MHOTOIPAaHHUKOB"

5. WtoroBast KoHTpoJIbHAs paboTa

11 knacc

KontponbHas pabora o temam "Tena Bpamenus” u "O6bembl Ten"
KontposnbHas pabota o teme "BekTopbl 1 KOOpAUHATHI B
npocTpaHcTBe"

3. Uroroas koHTpoabHas paboTa (24)

8. KPUTEPUU U HOPMbI OLHEHKU PE3YJIBTATOB OCBOEHUSA
IMPOI'PAMMBbI OBYYAROININUMUCA

OIIeHKa «S» CTaBUTCA, CCJIM YUCHUK!

[lokaspiBaeT riyOOKOE€ W TMOJHOE 3HAHWE W TIOHMMAaHUE BCEro o0bema
IIPOIPAMMHOI0 Martepuasa; IOJHOE IMOHMMAaHUE CYIIHOCTH PacCMaTPUBAEMBIX
IIOHATHUH, SIBJICHUUA U 3aKOHOMEPHOCTEMN, TEOPU, B3AUMOCBSI3EM.

YMeer COCTaBUTH MOJIHBIM W NPaBWIbHBIA OTBET HAa OCHOBE H3YYEHHOIO
MaTepuana; BbIJEIATh TJIABHBIE MOJIOKEHHS, CaMOCTOSITEIbHO MOATBEPXKAAThH
OTBET  KOHKPETHBIMH  TpuUMepamH,  (pakTamMHu;  CaMOCTOSTEIBLHO |
apryMEHTUPOBAHO JeliaTh aHajau3, o00001IaTh, BBIBOJABI. Y CTaHABIUBACT
MEXIIpEMETHbIE (HAa  OCHOBE paHee TMPUOOPETEHHBIX  3HAHWM) U
BHYTPUIIPEIMETHBIC CBSI3M, TBOPUYECKHM MPUMEHSET IOJIYyYCHHBIC 3HAHUS B
He3HaKoMoOM cutyanuu. IlociemoBaTenbHO, YETKO, CBA3HO, OOOCHOBAHHO H
06e30mmnO0YHO HM3JIaraeT y4deOHBIM MaTepual: JaeT OTBET B JIOTHYECKOM
MOCJIEI0BATEIBHOCTH C HCIOJIb30BAaHUEM MPHUHATON TEPMUHOJIOTUHU; JIEJIAET
cOOCTBEHHBIC BBIBOJIBI; (DOPMUPYET TOYHOE OMNpEeiICHHUE W HCTOIKOBAHUE
OCHOBHBIX TIOHSITHH, 3aKOHOB, TEOPUH, TTPABUIILHO M OOCTOSITEILHO OTBEYACT HA
JIOTIOJIHUTENIbHBIE  BOMPOCHl  yuutTens. CaMOCTOSATENbHO M PalliOHAIBHO
UCIIOB3YeT HarIsHbIE MOCOOHWs, CIpPaBOYHbIE MaTepuajbl, Y4YCOHUK,
JOTIOJIHUTENIPHYIO ~ JINTEPATYpy, TEPBOUCTOUYHUKH, TPUMEHSIET CHUCTEMY
YCIIOBHBIX 00O3HAUEHWW TPU BEIACHUHM 3aIlUCEH, COMPOBOXKIAIONIUX OTBET;
MCIIONIB3YET JIJISl JOKA3aTeIhCTBA BHIBOBI U3 HAOJIOICHUIN U OTIBITOB.
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CaMOCTOATENBHO, YBEPEHHO U 0€30IINO0YHO MPUMEHSIET MOJTYYCHHbBIE 3HAHUS B
peleHn MpoOJieM Ha TBOPYECKOM YpPOBHE; JOIYyCKaeT He OoJiee OFHOro
HeJloueTa, KOTOPBIA JIETKO HCIPABISET IO TpPeOOBAaHUIO YYHUTENS; HMEET
HEOOXOIMMBbIE HABBIKM pabOTHl ¢ MpuOOpamMH, dYepTeKaMH, CXEeMaMH W
rpaduKaMy, COIYTCTBYIOIIMMHU OTBETY; 3allUCH, COINPOBOXKIAIOIINE OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka «4» CTaBUTCA, CCJIIM YUCHHUK!

[Toka3piBaeT 3HAHUA BCETO M3YYEHHOTO MPOrpaMMHOro Marepuana. Jlaet
MOJHBIA M TPaBWIbHBIA OTBET HAa OCHOBE HM3YUYCHHBIX TEOPHI; JIOMYyCKaeT
HE3HAYUTE/IbHBIC OIMMOKH W HEIO0YEThl NMPU BOCHPOU3BEICHHH H3YYEHHOIO
Marepuaia, onpeaceHus MOHATUM, HETOUHOCTH IIPU MCIMOJIb30BAHUN HAYUYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 00OOIICHHUAX M3 HAOIIOACHUHN 1 OIBITOB; MaTepHal
W3Jara€T B ONPEACICHHOW JIOTMYECKOW IOCIEIOBATEIbHOCTH, MPHU 3STOM
JIOTYCKAeT OJIHY HErpyOyro OIIMOKY UM He 0osiee ABYX HEAOUETOB U MOXKET UX
HCIIPAaBUTh CAMOCTOSITEILHO TMPHU TPEOOBAHUM WM MPU HEOONBIIOW MOMOIIU
MpernojaBaresis; B OCHOBHOM YCBOWJI YUE€OHBIN MaTepHua; MOATBEPKIAET OTBET
KOHKPETHBIMU MPUMEPAMHU; TTPABUIILHO OTBEYAET HA JIOTIOJHUTEIBHBIC BOIIPOCHI
YUUTEJIA.

YMeeT caMOCTOATENHHO BBIJAEIATh TJABHBIE TIOJOXKEHUS B HW3YYCHHOM
MaTepuayie; Ha OCHOBaHUM (DAKTOB M MpPUMEPOB 0000IIATh, JENaTh BBIBOJIBI,
yCTaHABJIMBATh BHYTPUIPEIMETHBIE CBSA3H. [[prMeHsIeT nmoayyeHHble 3HaHUs Ha
IIPaKTUKE B BUJIOM3MEHEHHOW CHUTYyallud, COOIIOJAaCT OCHOBHBIC IIpaBUiIa
KYJbTYPbl YCTHOHM ¥ MUCBbMEHHOMW pEYH, HCIIOIB3YET HayYHbIC TEPMUHEI.

He o6namaer moctaro4HbIM HABBIKOM PabOTHI CO CIPABOYHOU JIMTEPATYpPOH,
y4eOHMKOM, TNEPBOMCTOYHUKAMH (MPAaBWIBHO OPUEHTHPYETCS, HO padoTaer
MeJUIeHHO). JlomyckaeT HerpyOble HapyuieHus mpaBuil  oQopMIIeHHs
MMCbMEHHBIX paloT.

OueHnka «3» CTaBUTCS, €CIIA YUCHHUK:

YcBoMI OCHOBHOE COJEp)KaHWE Y4eOHOTO Marepuana, MMEET MpoOenbl B
YCBOGHUW Marepuana, He TMPENITCTBYIONME JaJbHEHIIIEMY YCBOCHHIO
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MpOrPaMMHOT0 MaTepuaia; MaTepuall H3JaraeT HECUCTEMAaTU3UPOBAHHO,
(dparmeHTapHO, HE BCET/1a MOCIEI0BATEIbHO.

[Toka3pIBa€T HENOCTATOUHYIO C(HOPMUPOBAHHOCTD OTAEIIBHBIX 3HAHUU "
YMEHHH; BBIBOABI M OO0OOIICHHS apryMeHTHpYyeT ciabo, JOMycCKaeT B HHUX
OILIMOKH.

JlonycTtuii omKMOKKM U HETOYHOCTH B UCIIOJIb30BAHUU HAYYHOW TEPMHHOJIOTHH,
OTpEeICJICHUS] MOHITUHN JaJl HEJOCTATOYHO YETKHE; HE UCMOJIb30BaJ B KAYECTBE
JI0OKa3aTeIbCTBA BBIBOBLI M 0000IICHUS M3 HaOMI0AeHUH, (DaKTOB, ONBITOB WM
JOTYCTHJT OITUOKH MPU UX U3JI0KEHUH.

HcneiThiBaET 3aTpYAHCHHUA B IIPHUMCHCHHU 3HaHHﬁ, HCO6XOI[I/IMI)IX JIIA
PCHICHUA 3aaa4 Pa3JIMYHbIX THUIIOB, IIPHU 00BSICHEHUH KOHKPCTHBIX SIBJICHUM Ha
OCHOBC TCOPpHH, WU B IIOATBCPKACHNN KOHKPCTHBIX IIPUMCPOB IIPAKTHUYICCKOI'O
IMPUMCHCHU TCOPHUHU.

OTBeuyaeT HEMOJHO Ha BOMPOCHl Yy4UTeNds (ymyckas W OCHOBHOE), WIH
BOCIIPOU3BOJIUT COJICp)KAHWE TEKCTa y4eOHHMKAa, HO HEAOCTAaTOYHO MOHUMAET
OT/ICJIbHBIC MMOJI0KECHUS, UMEIOIIUE BAXKHOE 3HAYEHUE B 3TOM TEKCTE.

OOHapyXuBaeT HEIOCTATOYHOE ITOHUMAHHE OTCIbHBIX IOJOKCHUN TpH
BOCIIPOM3BEACHUN TEKCTa y4eOHWKA (3amucei, TMEpPBOMCTOYHMKOB) HIIH
OTBEYAET HEIMOJHO Ha BOIMPOCHI YYHUTENS, JAOMyCKas OJHY - JBE TpyObie
OIIIMOKH.

OueHka «2» CTaBUTCS, €CJIA YUYCHUK:

He ycBomn u He pacKpbll OCHOBHOE COJICp)KaHHME MaTepHajia; He JejaeT
BBIBOJIOB U 000OIIIECHUIA.

He 3HaeT ¥ He NOHMMAET 3HAYUTENBHYIO WJIM OCHOBHYIO YacTh MIPOrPaMMHOTO
MaTepuaja B TIpeAesiax IIOCTaBJICHHBIX BOMNPOCOB MM HMEeT ciaabo
c(hOpMHUPOBAHHBIE U HEMOJIHbIC 3HAHUS U HE YMEET MPUMEHSATh UX K PEUICHHIO
KOHKPETHBIX BOIIPOCOB M 3a/1a4 10 00pasLy.

[Ipu oTtBere (HAa oAWH BOMPOC) JOMyCKaeT Oojee ABYX TpyObIX ONIMOOK,
KOTOPBIE HE MOKET UCIIPABUTD JJAXKE MPU MOMOIIH YIUTEIIS.

He MoxxeT oTBeTUTh HU Ha OJIMH HUX ITOCTAaBJICHHBIX BOIIPOCOB.
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[TomHOCTBIO HE YCBOWIT MaTEPHUAIL.

Onenka «1» CTaBUTCA, CCJIM YUCHUK!

06Hapy>1<m1 IIOJIHOC HC3HAHHC U HCIIOHHMMAHUC HN3Yy4aCMOI'0 y‘{€6HOFO
MaTtcpuaia

HE CMOT OTBETUTb HM HA OJUH U3 MOCTaBJIEHHBIX BOIPOCOB MO HU3yYEHHOMY
MaTepHuary

OTKa3aJICsia OTBCUATh

KpnTepnn OLCHOK 32 INCbMECHHYIO paﬁoTy o MaTeMaTHuKe

OIIeHKa «S» CTaBUTCA, CCJIM YUCHHUK!

Brimmoramn e meree 90 % Bcex 3aganuii 6e3 OIMOOK U HEIOYETOB.

Ouenka «4» ctaBuTcs, eciv yuyeHUK BbIOIHUI 70-90% Bcex 3amanHuii 6e3

OIIMOOK U HEIOUYETOB

Ouenka «3» CTaBUTCS, €CJIM YYEHUK ITPAaBUJIbHO BBITOIHUI HE MeHee 50% Bcex

3a7aHui 0e3 OIIMOO0K U HEOUYETOB

OueHka «2» CTaBUTCS, €CJIA YYEHUK:

JlomycTril 4KMciio OMMOOK U HEJ0YETOB MPEBBIMIAIOIIEE HOPMY, TIPU KOTOPOit
MOKET OBITh BBICTABJIEHA OIIEHKA «3».

Ecin IMPpaBUJIbHO BBIITOJIHUII MCHEC ITOJIOBUHBI pa6OTBI.

Ouenka «1» CTaBUTCS, €CIIA YUCHHUK:

He mpucTtynui k BBITTOJIHEHHIO paOOTHI.

He cnan pabory.
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