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HOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeOHoro kypca «I'eomeTpusi» 6a30BOro ypoBHS st
obOywarormuxcst 10 -11 kmaccoB paspaborana Ha ocHoBe DemepasbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEHEro O0IIero oopa3oBaHus,
C yd4€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, WM TPAJAUIMA POCCHUICKOTO 0OOpa3oBaHUS.
Peanuzanust mporpaMMbl oOecrieunBaeT OBJIAJICHUE KIFOYEBBIMU KOMIIETEHITUSIMU,
COCTABJISIFOIIIUMU  OCHOBY IS CAaMOPA3BHTHS M HEMPEPHIBHOTO OOpa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BHTHUS
JUYHOCTH O0YJArOIITIXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIe€OMETPUHM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanmsi 0OYCJIOBIIEHAa TMPAKTHUYECKOW 3HAYMMOCTBHIO METANPEAMETHBIX U
NPEAMETHBIX PEe3yJbTaTOB OOYUYEHHS T€OMETPUM B HAIMPABJICHUU JUYHOCTHOIO
pa3BuTus oOydaronuxcs, GopmMupoBaHus (YHKIMOHAIBHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUTUINH. Pa3BuTne y oOydarommxcs
NPaBUWIbHBIX MPEJICTABICHUI O CYIIHOCTH U MPOUCXOKIACHUU TEOMETPUUYECKHUX
a0OCTpaKIMii, COOTHOIICHUU PEATbHOTO W HACATBHOTO, XapaKTepe OTpakKeHUs
MaTeMaTH4YeCKOW HAyKOW SBJIEHUW M TPOLECCOB PEAJBHOIO MHPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIU MAaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
ydalmxcsi, a Tak)Ke KauyeCTB MBINUICHUS, HEOOXOAMMBIX JUIsl ajalTaiid B
COBPEMEHHOM OOIIECTRE.

I'eomeTpust sBIseTCS OAHUM M3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOO0ECIEeUYMBAET BO3MOXKHOCTh M3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAINPABIICHHOCTH, TaK U TyMaHUTApHOM.

Jlornueckoe MpIUIeHUE, (QopMHEpyeMoe MNpU H3YYCHUH OOyJarOIIUMHUCS
MOHSTUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIC pEUICHUs] TeOMETPUYECKUX 3ajady, YMEHHE BBIJIBUTaTh U ONPOBEpPraTh
THUIIOTE3bl HEMOCPEICTBEHHO HCIIOIB3YIOTCS TMPU PElIeHUH 3a7ad eCTeCTBEHHO-
HAy9YHOT'O ITUKJIA, B YaCTHOCTH M3 Kypca (PU3HKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JIACTSIX NEATENbHOCTH uesioBeka. OpueHTallus 4yejioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOro ObITHSA, (opMma
OTpaXE€HUSI OKPY’KAIOIIETO0 MHpa, YCJIOBHE YCIEHIHOrO IMO3HAHHWS W aKTHUBHOTO
npeoOpa3oBaHusi  ACHUCTBUTENBHOCTH. OmepupoBaHHEe  MNPOCTPAHCTBEHHBIMU
oOpazaMu OO0BEAUHSAECT pa3Hble BHUABI Y4EOHOM U TPYIOBOM JEATEIHbHOCTH,



ABIIIETCS OJHUM U3 NPOPECCHOHATIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyalbHa
3a7adya (opMUpOBaHUS Yy OOYYAIONIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUUYECKON AESITEIHOCTA IO MHOTMM HAIIPABJICHUSM.

Ilenp ocBoenust mporpaMmbl ydeOHoro kypca «['eomerpus» Ha 0Ga3zoBoM
ypOBHE 00yueHus — 0011eo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyvaronuxcst ~ yepe3  oOeclieyeHUe  BO3MOXKHOCTU  NIPUOOpPETEHHS U
WCIIOJIb30BAHUSI CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUKW W JCUCTBUH,
cneu(UIHbIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOIOJKEHHUST 00pa3oBaHus
0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKIIAIHBIM UCTIOJIH30BAaHUEM T'€OMETPHUH.

IIporpaMMa no reomerpuu Ha 0a30BOM YypOBHE IIpeAHAa3HAuY€Ha ISl
oOyyaroluxcsi CpeAHeN IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO 00Imiero ooOpasoBanus. Takum oOpa3zom, oOyuaromiuecs: Ha
6a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MATEeMAaTUYECKHUE YMEHUS, CBSI3aHHBIC
co cnenupuKod TreoOMETpUM M HEOOXOIUMBIE [UIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooliee
riIyOOKO, €CliM B JANbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B IPO(HECCHOHATLHOM AeSITETbHOCTH.

JlocTuKEHHEe LEeNM OCBOCHMS MPOrpaMMbl OOECIIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJayaMM  OCBOCHHUSA  Kypca
«I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sIBISIOTCS:

e (dopMupoBaHHE TPEICTABICHHUSI O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYpPbl M1 OCO3HAHUE €€ B3aUMOCBSA3H C OKPY’KAIOLUM MUPOM,;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAX W TellaX BpPAICHUS
KaK O BOXHEHIIMX MAaTEMaTHYECKUX MOJEINAX, TO3BOJSIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIETO MHPA,;

e (opMupoBaHME YMEHMs pacloO3HaBaTb Ha YepTEkax, MOJEISIX U B
pealbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaIeHHUS,;

e OBJIAJICHUE METOJIaMHU PEIICHHUS 33Ja4 Ha MOCTPOCHHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHME YMEHHS ONEPUPOBATb OCHOBHBIMM IOHATUSIMH O
MHOTOTPaHHHMKAX U TEJIaX BPALICHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHHE  QITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ady;
(¢opMUpOBaHHE yMEHHsSI MPOBOAUTH  HECIOXKHBIE JOKa3aTeJbHbIC
paccy X /IeHUs B XOJ€ pELICHHUs CTEPeOMETpPUYECKUX 3alad U 3a7ad C
MPAaKTHYECKUM COJIEP KaHUEM,;

e pa3BUTHE  UHTEIUICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEMH
oOyuarolmuxcs, [03HABaTEIbHOM  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHM, KPUTUYHOCTH MBIILICHUS,



e (opmupoBanue GyHKIIMOHATBHOU TPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU. YMEHHME DPACIO3HABATh IPOSBICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANbHBIX >KU3HEHHBIX
CUTyallMsIX M TPU HU3YUYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OopMyIupoBaTh HX Ha A3BIKE
Tr€OMETPUM U CO34aBATh TEOMETPUUECKHE MOJIEIH, TPUMEHSITh OCBOCHHBIN
reOMETPUYECKUN anmapar [Jisl pPelIeHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBAThH IMOJTYYEHHBIE PE3YJIbTATHI.

OTnuyuTeNbHON OCOOEHHOCTHIO MPOrPaMMBbI SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HaAyale €ro H3y4YeHUs 3a/]ad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHMS, ¥ ONpe/IeIEHHBIM 00pa30M OpraHrM3oBaHHas paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JNAJIbHEUIIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATMAIHO-KOHCTPYKTUBHOMY METO/y OOydYeHus, TO
€CTh TCOPETUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTbH IPEIMETHO-
PAaKTUYECKOM JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUMN Y
ydalmxcss B Kypce CTEPEOMETPUM MPOBOAUTCA 3a CUET peleHus 3ajad Ha
CO37laHME  MPOCTPAHCTBEHHBIX O0Opa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHbIMU OOpa3amu. Co3naHue o0Opa3za MPOBOAMUTCS C ONOpPOM Ha
HarJAIHOCTh, a OIIepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIrJISIAHOCTH, MBICJIEHHOTO U3BMEHEHUSI €70 UCXOTHOTO COJIEPIKAHUS.

OcHoBHBIE cojepkarenbHbie TuHUM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble U IIIOCKOCTH B ITPOCTPAHCTBE», «Tena BpalleHus»,
«BeKTOpbI U KOOPIUHATHI B ITPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUIECKUX YMEHUN
pacmpenensercs HE TOJBKO IO COAEpKATEIbHBIM JIMHUAM, HO W IO TOJaM
oOy4eHHsl Ha YpPOBHE CPEeIHETO 00IIero o0pa3oBaHuUs.

Copnep:xanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil MmporpamMmbl, pachnpeaeaEéHHbBIM MO0 rojaM OOyYeHwus,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJAQJCHHE TIE€OMETPUUYECKUMU
MNOHATUSIMU U HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM IIPUHIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAIUCH B
oOLIyI0 CUCTEMY T€OMETPUYECKHX MPE/ICTaBICHUN O0y4aromuxcs, paclupss u
yray0nsisa e€, 00pa3ys MpoYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha msyuenne reomerpun otBoauTcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kiacce, Bcero 3a jBa rojaa ooydenus - 102 yaeOHbIX vaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUS ~ cTepeomeTpud. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMaTUYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOEe pacnosiokeHrne NpsMBIX B IPOCTPAHCTBE. IEPECEKAIOIIMECH,
napajulelIbHble M CKpemuBaromumecs npsamsle. llapaensHOCTs NpsAMBIX H
IJIOCKOCTE B  NPOCTPAHCTBE. MAPAJUIENBHBIE TPAMBIE B  IPOCTPAHCTBE;
[1apaJUICIBHOCTh TPEX NMPAMBIX; MAPAJIEIBHOCTD NMPAMOU U IUIOCKOCTH. YTUIBI C
COHAIIPABICHHBIMM CTOPOHAMM; YIOJd MEXKIy IMpsAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTP  IIOCKOCTEW: napajulelibHble  IUIOCKOCTH, CBONCTBA
napajuieNbHbIX Iuiockoctel. I[lpocTeiflne npocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH TETpa3p, KyO, napajjiesienunes; NoCTpOeHUE CEYSHHUI.

[leprieHIMKYIAPHOCTh NPSIMOM M IJIOCKOCTH: NEPIECHANKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE NAPAJUIEIbHBIE W MEPIECHANKYJSIPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsAMOU
NEPIEHANKYJSIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE. YIOJI MEXKIY IPSIMOM U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroJ, JIMHEHMHBIA YroJl  JBYTPAaHHOIO  yIJIa.
[leprieHIMKYISp U HAKJIIOHHBIE. PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM  J0  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTh  IIOCKOCTEW: IMPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
10ckocTer. Teopema o TpEX MEPIEeHINKYIISPAX.

MHororpaHHuUKH

IToHATHE MHOTrOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOI'OTPAaHHHUKA, BBIIYKJIbIC
Y HEBBIIYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
OpU3Ma; TPAHU U OCHOBAHUA MPU3MBI; NpsAMas U HAKJIOHHAs NPU3MBbI; OOKOBas U
NOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIBHBIN
napajuieJienunes; U ero cpoucrsa. Ilupammpma: n-yroinpHas nupamuia, TpaHu U
OCHOBaHUE MUPAMHU/IbI; OOKOBAs M MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€éHHasg nupamMuga. OJEMEHTBl Npu3Mbl W nupamuasl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: TOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHASA MpPU3MaA U
IIpaBUJIbHAsA IMPAMHUJA; [PABUIIBbHAsL TPEYroJibHas MNHUpaMuAa W IIPaBUIbHBIN
TeTpasap; kyO. IlpeacraBieHue O TMpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTadIp,
noaexa’Ip ¥ ukocadap. CeueHnst npu3Mbl U TUPAMUJIBIL.

CuMmMmeTpHst B IIPOCTPAHCTBE. CUMMETPHSI OTHOCHUTEIBHO TOYKH, NPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUpaMHJAax, Mapajuiejenunesnax,
IIPaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 9SIeMEHTOB MHOTOTPAaHHUKOB.: pEOpa, OWAaroHad, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOMl MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMON IPU3MBIL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPaAMUIBI,
TeopemMa O IUIomaau yceuéHHoW mmpamuabl. [lonstne 06 00béEMe. OOBEM
MUPaMUJIbl, TPU3MBI.

[Tono6usie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXKAY IUIOMIASIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KUIIACC

TeJsia BpameHus

[Hunuaapuyeckas ITIOBEPXHOCTb, obOpazyrornue HWIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJAPUYECKON MOBepXHOCTU. [lUnuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylomiass W OCh; IUIONIaAh OOKOBONW U TIOJHOU
MTOBEPXHOCTH.

KoHnueckas moBepXHOCTh, 00pa3yroIIHe KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KoHYyC: ocHOBaHME U BeplirHa, oOpasyromias
U OChb, IUIOIMIQJb OOKOBOW W TIOJHOM IIOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpa3yrolliie U BbICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Cdepa m mrap: meHtp, pamuyc, AUAMETP; TUIOMIAJb TOBEPXHOCTH CHEPHI.
B3aumuoe pacnosnoxenue cepbl U MIOCKOCTH; KacaTelabHas IUIOCKOCTh K cdepe;
JI01a]1b CEpHI.

N3o0paxkenue Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTKa IMIMHIpa U KOHYCA.

KomOunanuu Tenm BpalieHus W MHOTOTPAHHHMKOB. MHOTIOTpaHHUK,
OMUCaHHBIA OKOJO cdephl; cdepa, BIOUCAHHAS B MHOTOTPAHHHUK, WA TEJO
BpaIlICHUS.

[Tonsarue 06 06béme. OcHOBHBIE CBOMCTBAa 00BEMOB Teil. Teopema 00 00bEME
OpsIMOYTOJBLHOTO Tapajuienenunena u ciuefactsus u3z He€. OO0bEM HMIMHAPA,
KoHyca. O0BEM 11apa v 1omaab chepsi.

[Tono6ubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMASIMHU
OBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust 1mwiuHIpa (MapayieIbHO W TMEPHCHIUKYISIPHO OCH), CCUCHUS
KoHyca (MmapajjieibHOe OCHOBAaHHIO M IPOXOJAIICEe 4Yepe3 BEPIIMHY), CCUCHHUS
niapa.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu u B mpoctpancTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3inoxkeHrne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBwio mnapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX €
IPUMEHEHUEM IIpaBWJI JCHUCTBHMM C Bekropamu. IIpsMmoyrosbHas cucrema



KoopauHart B mnpoctpaHcTBe. Koopmunatel BekTopa. IIpocreimume 3amaun B
KOOpAMHATax. YTroa MexAy BekTopamu. CKaISIpHOE MPOU3BEICHUE BEKTOPOB.
Beruucnenue yrioB MexAy NpsIMbIMU U TUIOCKOCTSIMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHMS MPOTPaAaMMBbI y4eOHOTrO TpeaMera
«MaremaTHnka» XapaKTepU3yITCH:

I'paxknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIUUA O0YYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHHH,
HpoIenyp TpakIaHCKOro oOmiectBa (BBIOOPBI, OMPOCHI M Mp.), YMEHHEM
B3aUMOJCHUCTBOBAaTh C COLUMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C MX
GYHKIUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIIUTAHUE!

c(hOpPMUPOBAHHOCTHIO POCCUUCKOM TPaXKJaHCKOW UACHTUYHOCTH, YBAXKEHUS K
IPOILJIOMY U HACTOSIIEMY POCCUMCKOW MaT€MAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKOW MAaTEMaTHYECKOW HIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTH)KEHUN B JIPYTMX HayKaX, TEXHOJOTHUsX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO Hapo/a,
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO0  IOBEACHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTn4ecKoe BOCIUTAHUE!

ACTETUYECKMM OTHOIICHUEM K MHPY, BKIIOYasi 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a/1ad, peLIeHUH, paccyXIeHUM;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJ0OB HCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE!

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTEeMaTUYECKUE 3HAaHHUS B
MHTEpecax 3JJ0pOBOTO U 6e30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (30pOBOC MUTAHHE, COATTAHCHPOBAHHBIM PEKUM 3aHATHH U

OT/bIXA, peryJispHast buznueckas AKTUBHOCTH); (buznUecKoro
COBEpUIEHCTBOBAaHUS, npu 3aHATUAX CHOPTUBHO-030POBUTENBHOMN
NEATEIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pasnuyHbIM  cpepaMm  NMPOPECCUOHANBHOW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mpodeccun u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUecKoMy oOOpa3oBaHHUIO H
caM0o00Opa30BaHUIO Ha NPOTSKEHWU BCEM >KU3HU; TOTOBHOCTBIO K AKTHUBHOMY
YYAaCTHIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTEMaTHYECKOM HAIPaBJIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE!

c(OPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYyJIbTYpbl, NOHUMAaHUEM BIIMSIHUS
COLMAJIbHO-D)KOHOMHYECKUX IMPOLECCOB HA COCTOSHHME MPUPOJHONW M COLUAIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOIO XapakTepa JKOJOTMYECKUX MpoOJeMm;
OpHEHTALlME Ha NPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM JUIA PELICHHs 3a1ad B
o0nacTh OKpyXaroliel Ccpeapl, IUJIAHUPOBAHUS TOCTYNKOB W OLEHKU UX
BO3MOJKHBIX ITOCTIEACTBUN 711 OKPYKAIOIIEN CPEbI.

IleHHOCTH HAYYHOI'O IIO3HAHMA

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAayKM M  OOIIECTBEHHONW MpPaKTUK{, MOHUMAaHHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl UYeJOBEYECKON MIEesATENbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHUS LUBUIIM3ALMH; OBJAJEHUEM S3BIKOM
MaTEMaTUKM M MaTeMaTH4YeCKOM KyJIbTYpOHl Kak CpPEACTBOM IO3HaHUS MHPA,;
TOTOBHOCTBIO OCYIIECTBIIATh NPOEKTHYI0 M HCCIEAOBATEIBCKYIO JEATEIBHOCTD
WHJUBUyaJIbHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOrpaMMbl Y4EOHOTO MpeameTa
«MaremaTtuka» XapaKTePU3YIOTCA OBJIaJICHHUEM YHHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMu, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCMBUIMU.

1) Yuusepcanvnvie  noznasamenwvuvle  Oeticmsusi,  0becneuusarom
Gopmuposanue 6a306bix KOSHUMUSBHLIX Npoyeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYJCAiowe2o0  Mupa,  NpuMeHeHue  JI02UYeCKUX,
UCCIe0068amenbCKux onepayul, ymMenut pabomams ¢ ungopmayuell).

ba3zoBble JJornueckue aeiicTBUA:

e BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOIICHHN MEXIy IOHATHAMH; (OPMYJIUPOBATH
ONpPEACICHUS] TOHATUH; YCTAHABIMBATH CYIIECTBEHHBIM  IPU3HAK
KiaccuduKanu, OCHOBaHMS JJis OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A,

e BOCHPUHUMATH, (OpMyIUpOBaTh U  NPeOOpPa3OBBIBATh  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIC,

e BBISABISITh  MAaTE€MAaTUYECKHUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
npoTtuBopeurss B (akTax, MAHHBIX, HAOJIONEHUSX W YTBEPKIACHUSX;



npeaiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JI€JIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOYEHHUH M0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJILHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
yTBEpXKACHHUH (MPSAMBIC H OT IMPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJIUTH TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbI,

e BBIOMpaTh croco0 pelmreHus ydeOHOW 3amaun (CpaBHHBATh HECKOJIBKO
BAPUAHTOB PEIICHUS, BBIOMpPATH HauboOJee TMOAXOMAIUA € Y4ETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTECPUEB).

ba3oBble uccienoBarebCcKue 1eiCTBUS:

e HCIOJIb30BAaTh BOMPOCHI KAaK HCCJIEA0BATEIbCKUII UHCTPYMEHT MO3HAHUS,
(GbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIHE NPOTUBOPEUHE, MPOOIIEMY,
yCTaHaBJIMBaTh  HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIIUIO, MHEHHUE,

e IPOBOJUTH CaMOCTOSITETILHO CIUUITAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0BbeKTa, SIBICHHS, TPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHHUSIMU, MPOIECCAMHU,;

e CaMOCTOSTENBHO (HOPMYIUPOBATH OOOOIEHUS U BBIBOABI MO pe3ysibTaTaM
POBENEHHOIO HAOJIO/ICHUS, HUCCIEAOBaHMUs, OIIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHHIA,

e TMPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCa, a TAKXKE BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nHpopmanmen:

e BBIBIATH ACPUIUTH UHGOPMAIIMH, JAHHBIX, HEOOXOJIMMBIX MJii OTBETa
Ha BOIPOC U JUIs PEIICHUS 3a/1a4H;

e BbpIOMpaTh HWHPOPMALMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS,

e CTPYKTYypUPOBaTh WH(MOPMAIUIO, TIPEACTABIATh €€ B pa3INYHBIX (Hopmax,
WLTIOCTPUPOBATH I'papUUECKH;

e OIICHUBATH HaJEKHOCTD uHbopMaIuu o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmsus, 00ecnedusarom

chOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.

OO0uenmne:



BOCIIPUHUMATh W  (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUHU C
YCIOBUSIMH U 1EISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO
XOJly pelIeHus 3a1a4i, KOMMEHTHUPOBATh ITOJyYEHHBIN pe3yJIbTarT;

B X0J1¢ OOCYKJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, pelaeMoi 3aJ1a4u, BbICKa3bIBaTh UJICH, HAIIEJICHHbIE Ha TTIOUCK
pEILICHUS; COIMOCTaBJATh CBOU CYXACHUS C CYXICHUSAMHU JIPYTHX
YYaCTHUKOB JUaiora, oOHapy>KMBaTh Pa3IMuMe U CXOJCTBO IO3UIIMM; B
KOPPEKTHOU (opMe HopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  PE3yJbTaThl  PEIICHUS  3aJauyH, AKCIIEPUMEHTA,
UCCJIEIOBAHMSI,  NPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAIMU U OCOOEHHOCTEH ayIuTOPHUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIVNBUIYATBHON paOOTHI MPU PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATH 11eJTb
COBMECTHOM JeSATENBHOCTH, TUIAHUPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, pacTipeensaTh BUABI paboT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJCH;
y4acTBOBaTh B IPYMIOBBIX (opmax paboTsl (00CYKAeHHs, 0OMEH MHEHUH,
«MO3TOBbIC IITYPMbI» M HHBIC); BBIINOJHIATH CBOK YacTh pabOThI U
KOOPJIMHUPOBATh CBOW JICUCTBUS C JPYTUMH WICHAMHW KOMAaH/IHI;
OIICHMBATh KAa4eCTBO CBOCTO BKJaJa B OONIMH MPOMYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonuvie  pecynamuenvie  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanusi:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33/1a4H, BRIOMPATh CIIOCO0 pereHus
C Y4€TOM MMEIOIINXCS PECYPCOB i COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM
nHQpOopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMU TIO3HABATENbHON pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEHCTBUNA U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yapTara peleHnsl MaTeMaTUYEeCKON 3a/1a4H;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PpEIIECHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa ILEIW M YCIOBUSM, OOBICHSITH
IIPUYUHBl JTOCTHKEHUS WM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIBHOCTH,
HAXOJUTh OMIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY .

IHPEJAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBarbh NOHATUSMHU: TOUKA, NPAMAas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM W CIICACTBUA W3 HUX NPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBarh MOHIATUAMU: NAPATUIETBHOCTh U NEPIICHANKYISPHOCTD MPSIMBIX
U TIOCKOCTEH.

KnaccupunupoBaTs B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh NOHSATUAMH. JBYTPaHHBIN yrojl, TpPaHW JABYTPAHHOTO YTIIa,
pebpo ABYTpaHHOrO yTJia; JIMHEHHBIM yToj JBYIPAHHOTO YIJIa; TpajycHas mepa
JIByTPAHHOTO YTJIA.

OnepupoBarh MOHSITUSMHU. MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPAaBUJIbHBI MHOTOTPAHHUK.

Pacrio3naBath OCHOBHBIC BHJIBI MHOIOIpaHHUKOB (MHpamMuia; MpHU3Ma,
IPSIMOYTOJIBHBIN MapaJlie/ienuie, Ky0).

Knaccudummposats MHOTOTI'PaHHUKH, BbIOWpas OCHOBaHUS JIs
KiaaccupuKauu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOIPAHHUKH; IPaBUIbHBIC
MHOTOTPAHHHUKH; IIPSIMbIC ¥ HAKIIOHHBIC TIPU3MBI, TapaLICIICITUIICIbI).

OnepupoBarh NOHATUSIMU: CEKYIIas INIOCKOCTh, CEUEHME MHOTOI'PAaHHUKOB.

OOBSACHITH IPUHIIUIIBI IIOCTPOCHUS CEUYSHUM, UCITOJIb3YSI METO/ CJIC/IOB.

CtpouTh ce€4YeHHUS MHOTOTPAHHUKOB  METOAOM  CJEIOB, BBIIOJHSATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYDP: BHUJ
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HaXO0XJIEHUE M'E€OMETPUUYECKUX BEJIMYHH MO 0Opa3iaM HiIx
aIropuT™MaM, IMPUMEHSAS] H3BECTHBIC AHAJIWTHUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJ]1a4 HA BBIYMCIICHUE PACCTOSHUNA MEKIY ABYMS
TOYKaMH, OT TOYKM JO TMPSIMOW, OT TOYKH JIO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUUH IO 00pas3liaM Uiu
aJropuTMaM, IPUMEHSSI W3BECTHHIC AHAJIUTUYECKUE METOAbl MPU PEUICHUU
CTAaHJAPTHBIX MATEMATHYECKMX 3aJa4 Ha BBIYMCICHUE YIJOB  MEXKIY
CKPEUIMBAIOIIMMUCS MPSIMBIMHM, MEXKAY NPSAMOM H  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.



Bbraucisate 00BEMBI M ILIOMAAN TOBEPXHOCTEH MHOTOTPAaHHHKOB (IpH3Ma,
NUpaMHJa) C TpUMEHEHHUEM (DOPMYJ;, BBIYHCIATHL COOTHOIICHHS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMu MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMHU: CUMMETPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CUMMETPHH (PUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M UHTEPIPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha 4YepTexax U
pUCYHKaX.

[Ipumenaty teoMerpudeckue GakThl ISl PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIaratolnX HECKOIBKO IIaroB PEUICHHUS, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpuMeHsTs mpoCTEMIHE MNPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUHN CTEPEOMETPUUYECKUX 3aau.

[IpuBoauTh npuUMEpbl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HU, PACTIO3HABATh MTPOSIBJICHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOTYyYEHHBIE 3HAHUS HA IPAKTUKE. aHAJU3UPOBATh PEalbHBIC
CUTyalldd U TPUMEHSTh HW3YUYCHHbIC MOHATHS B TMPOIIECCE MOMCKA PEHICHUS
MaTteMaTH4ecku CHOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peaJIbHbIC
CUTyallud Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAHUEM F€OMETPUUYECKUX TTOHSATUH U TEOpEM, armapara ajareopsl; penaTh
NpaKTUYECKUE 3a1a4M, CBA3aHHBIE C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIUYKH.

11 KIIACC

OnepupoBaTh TOHATHUSAMU. IHJIMHIPUYECKAsS IMOBEPXHOCTH, OOpa3yronue
HAWIMHAPUYECKON  TMOBEPXHOCTH;  UWIHWHAP;  KOHUYECKas  IOBEPXHOCT,
oOpa3yrolue KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi TOBEPXHOCTD.

PacniosnaBars Tena BparieHus (MHIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OTYYEHHUSI T BPAIICHMUS.

KnaccudunupoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OneprpoBarh NOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BbICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHHWE LIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
1apOBOM CEKTOP.

Boruucnare  00bEMBI M TUIOIIAAM  TOBEPXHOCTEW TeJ  BpalllCHHS,
r€OMETPUYECKUX TeJ C MPUMEHEHUEeM (popmyIL.

OnepupoBarh TMOHATUSMH. MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKONO cdepwl; chepa, BIUCAaHHAS B MHOTOTPAHHHWK WA TEJO
BpaLCHUS.

BbIYucisaTh COOTHOIICHHSI MEXAY IJIOMIAIIMU TMOBEPXHOCTEH U 00BEMaMU
MOJ00HBIX TEll.



N306paxkaTh u3ydaeMble (UTYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInoHsTE (BBIHOCHBIC) TUIOCKHE YSPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpaIllCHHUS.

W3Bnekarb, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh WHMOpPMAIUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaXx.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpIinonHATE NEUCTBUS  CIIOKEHHS BEKTOPOB, BBIUWTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJat0T.

[IpuMeHATh MpaBUIIO NapajuielICUIeaA.

OrneprpoBaTh MOHATUSMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJN MEXAY
BEKTOPAMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKaJsIPHOE TMPOMU3BEACHUE, PACKIAABIBATh BEKTOP MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (ATl Uil PELICHUS CTePEOMETPUUYECKUX
3a/1a4, TPEANOJIATalOIINX HECKOJIBKO IIarOB PELICHMS, €CJIA YCIOBUS PUMEHEHNUS
3a/1aHbl B IBHOU (hopme.

Pemwars mpocreiime reoMeTpuuecKue 3a7ayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJA.

Pemarp 3amaum Ha JOKA3aTENbCTBO MATEMATHUYECKMX OTHOLICHUM U
HAXO0XJECHUE FTEOMETPUUYECKHUX BEJIMYMH 0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METOJIbI IIPHU PEILICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a/au.

[IpuMeHsTP OpOCTEWIIME MNPOrPaMMHBIE  CPEICTBA UM JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBoauTh NpUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE U
YKU3HU, PACIIO3HABATh MIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHMSA HA IPAKTUKE. AHAJIU3UPOBATh PEAIbHBIC
CUTyallun W TPUMEHATh W3YYCHHBIC IOHATHS B NPOILIECCE MOUCKA PELICHUS
MaTeMaTU4YeCKu CGHOPMYIHPOBAHHON TPOOIEMBbl, MOICIUPOBATH pealbHbIC
CUTyallud Ha A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIA C
UCII0JIb30BAaHUEM F€OMETPUUYECKHUX NTOHATUHN U TEOPEM, armapara ajareopbl; pemaTh
IIPaKTUYECKUE 3aa4M, CBA3AHHBIE C HAX0KICHUEM F€OMETPUUECKUX BEJINYNH.



TEMATHUYECKOE ITNTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aejioB H TeM (undposrbie)
Konrtpoabnbie | IlpakTunueckue
n/m NMPOrpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [JOK
1 B 10
BEAICHHE B CTEPEOMEIPHIO https://m.edso0.ru/1c209e37
5 [IpsiMbI€ M TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapannenbHOCTHh OPSIMBIX U TNIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieHqUKYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
4 1 1
VYT MEXKIY TIPSIMBIMA U TUTOCKOCTSIMH 0 httos://m.edso0.ru/1c209e37
bubmuoreka [JOK
M 11 1
0 HOTOTPAHHi] https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
6 06 9 1
DOMBI MHOTOTPAHHIKOB https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
7 I1 : 4 1
OBTOPCHHE: CEUCHUS, PACCTOSTHHS U YTJIBI httos://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB H TeM (umposbie)
Ne n/m Kourpoubublie | IlpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka IIOK
B 1 1 0
€KTOPBI U KOOPAUHATEI B IIPOCTPAHCTBE 0 https://m.eds00.ru/1c209e37
bubnunoreka LIOK
T 12 0
©J1a BpattieHi https://m.edso00.ru/1c209e37
N but6mmoreka [IOK
0
OoBEmb! Ten > 1 https://m.edso00.ru/1c209e37
[ToBTOpenue, 0600IICHNE, 7 1 0 but6mmoreka [IOK
CHCTEeMAaTHU3aIus 3HAHUI https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHNOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosaunvecTBo yacon JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/m Bcero U3yueHusi | oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl
OCHOBHBIE TIOHSATHUS CTCPEOMETPHUHU:
TOYKa, MpsiMasi, TNIOCKOCTh,
npoctpanctBo. [IpaBuna
_ 1 Hegens bubmmorexa LIOK
1 M300pakeHHUsS Ha PUCYHKaX: 1 0
N https://m.edsoo.ru/aecc77cd
M300pakeHUs TIIIOCKOCTEH,
napauieJIbHBIX MPSIMBIX (OTPE3KOB),
CepeHBI OTPE3Ka
[TonsTus: nepecekaromuecs 1 menmenst
2 TJIOCKOCTH, TEPECEKAIOIIUECS TIpsMast 1 0 bubmorera [JOK
» 1P p https://m.edso0.ru/2d8a9c99
U TUIOCKOCTh
[TonsTHs: mepecekaromuecs 2 Hepens
3 TJIOCKOCTH, TEepPECEeKAIOIIUecs MpsMas 1 0 bubmotera [JOK
» TP p https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAKOMCTBO C MHOTOIpaHHUKaMH,

4 n300pakEHUEe MHOTOIPAHHUKOB Ha 1 0 2 Hememst bubnnorexa [IOK
PUCYHKaX, Ha IIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
geprexax
HavanbeHbie cBeqieHus 0 KyOe u 3 Henens

5 MUpaMUIEe, UX Pa3BEPTKU U MOJEITH 1 0 bubmaorexa IJOK

p » X pasep ' https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTPaHHHUKOB
6 HauanbHble cBeJeHHs 0 KyOe U 1 0 3 nenens Bu6nnoreka [IOK
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nUpaMujie, X pa3BEPTKU U MOJEIH.
CeueHuss MHOTOTPaHHHUKOB

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

ITonsaTre 06 aKCHOMAaTHYECKOM

bu6mmoreka [{OK
7 MOCTPOEHHUH CTEPEOMETPHHU: aKCHOMBI 4 Henens
p p p https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUU U CIEIICTBUA U3 HUX
[TonrsiTHE 00 aKCMOMATHYECKOM 4 wenens
8 MMOCTPOEHUHU CTEPEOMETPHH . AKCUOMBI bubmorera [JOK
P P puH. https://m.eds00.ru/239c8ch4
CTEpEOMETPHUH U CIEACTBHSI U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM S Henens
9 MOCTPOCHUHU CTEPEOMETPUN: AKCHOMBI bubmmorexa [JOK
p P pHit: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICICTBHUS U3 HUX
[TonsiTne 06 aKCHOMaTHYECKOM S Henens
10 MMOCTPOCHUHU CTEPEOMETPHH . AKCUOMBI bubmorexa HOK
' https://m.edso0.ru/258fc245
CTEPEOMETPUU U CIEICTBUS U3 HUX
B3anMHOe pacnosiokeHue NpsIMbIX B 6 Henens
11 IIPOCTPAHCTBE MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJuIeIbHbIE U CKPEIIUBAOIIUECS https://m.edso0.ru/1a2520f6
psiIMbIe
[TapamienbHOCT IPSIMBIX U 6 Hemens
IJIOCKOCTEH B IIPOCTPAHCTRBE:
12 napajuieJIbHbIE TIPSMbIC B bubmorexa HOK
. https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MAPALIEITBHOCTh TPEX
MPAMBIX
[TapamienbHOCTE NPSIMBIX U 7 Henens
13 IJIOCKOCTEN B ITPOCTPAHCTBE! bubnnorexa [JOK

[TapamienbHOCTE IPSAMOU U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYTIBl ¢ COHANPABICHHBIMU 7 Hepenst bubnnorexa [JOK
CTOpPOHAMU https://m.edso0.ru/9f4071b9
15 Yrom Mexay nNpsMbIMU B 8 nenenst bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron Mexay npsMbIMU B 8 Heznenst bubmmoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapaynenbHOCTh MIOCKOCTEH: 9 Hezenst bubnuorexa [IOK
MapajieJbHbIE TIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN 9 menens bubnmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiimne NpoCTpaHCTBEHHBIE 10 nenens
19 (GUTypHI HA TUIOCKOCTH: TETPadI bubnmorexa HOK
P + TOTPASAP, https://m.edso00.ru/4a28dc02
KyO, mapaJienenure;]
20 [ToctpoeHwue ceueHuit 10uenens Bu6muorexa [IOK
P https://m.edso0.ru/1d434dO0f
21 [ToctpoeHue ceueHuit 11 mepenst Bu6mmorexa [IOK
p https://m.edsoo.ru/ec26fe5d
KonrponsHas pabora o teme 11 nenenst
29 "[IpsiMble 1 TIOCKOCTH B bubnnorexa [HOK
npoctpanctse. [lapamienbHOCTh https://m.edso0o.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEH
[lepneH UKy AIPHOCTH NPAMOU U 12 nenens
23 HJ'I(];)CKO(;I”[H/I'};IG pneH UK IJ)'ISI HBIC bubmmorexa [JOK
- HCPHCHAMIYIP https://m.edsoo.ru/b19f6a5d
MPsIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajieabHbIC U 12 nenenst bubnnorexa [JOK
NEPIEHAUKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajieabHbIeC U 13 nenenst bubnnorexa [JOK

NEPNCHAUKYJIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/ba545966
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26 IIpu3Hak nepneHauKyJIApHOCTH 13 nepens bubnnorexa [JOK
MPSMOU U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyIsIpHOCTH 14 nenenst bubmmoreka [JOK
MPSMON U TUIOCKOCTH https://m.eds00.ru/79165d15
)8 Teopema o mpsiMoit 14 nenenst bubmmoreka [JOK
MEPIEHANKYISIPHON MITOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o mpsimoit 15 nenens bubnuoreka LIOK
MEPIECHANKYISIPHON IITIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsamoit 15 Henenst bubmmoreka [IOK
MEPIECHANKYISPHON IIIOCKOCTH https://m.eds00.ru/7d18834b
[lepneHuKyIsIp ¥ HAKIOHHBIE! 16 menens
31 ACCTOSIHUE OT TOYKH JIO TNIOCKOCTH bubmorera [JOK
p 8 ’ https://m.edso0.ru/33c477d3
paccTosiHie OT IPSAMOM J0 TIOCKOCTH
[lepnieHIUKYISIp U HAKJIOHHBIE: 16 nepenst
32 aCCTOSIHHE OT TOYKH JI0 TJIOCKOCTH bubmmorexa [JOK
P g ' https:/m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH
[lepnieHuKyIsIp U HAKJIOHHBIE: 17 wepens
33 ACCTOSTHUE OT TOYKH JIO IUNTOCKOCTH bubmorera [JOK
P g ' https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM A0 IJIOCKOCTH
[lepneHuKyIsp ¥ HAKIOHHBIE! 17 menens
34 ACCTOSTHUE OT TOYKH JO IJIOCKOCTH bubmorera [JOK
P g ’ https://m.edsoo.ru/dbee22bc
paccTosiHie OT IPSAMOM J0 TIOCKOCTH
35 VYI1Bl B IPOCTPAHCTBE: YIOJl MEXAY 18 nenenst bubnnorexa [JOK
IIPSAMOM U TUIOCKOCTBIO https://m.edsoo0.ru/6b61b2b4
36 JIByTpaHHBIN YroJl, TMHEHHBIA yIroil 18 nenenst bubnnorexa [JOK
JIBYyTPAHHOTO yTJa https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YroJI, TMHEHHBIA Yo 19 nenens bubmuorexa [JOK
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JBYTPAaHHOTO yTJa

https://m.edsoo.ru/c7c777ed

[lepieHAMKYIAPHOCTD MIIOCKOCTEN 19 nenens
38 MIPU3HAK NEPHEHIUKYIIPHOCTH ABYX Bubmzorexa LIOK
P up AP atd https://m.edsoo.ru/ec3e2da3
IIOCKOCTEN
[lepieHANKYIAPHOCTH MIIOCKOCTEMN 20 menens
39 MIPU3HAK MEPICHIUKYISIPHOCTH IBYX bubmmorexa LOK
P vp yop 4 https://m.edsoo.ru/ed9e2a8e
IIOCKOCTEH
[TepnieHANKYIAPHOCTD MIIOCKOCTEN: 20 uemens
40 NpHU3HAK NEePICHINKYIIPHOCTH ABYX Bubmmorexa [IOK
P vp y2up Y https://m.edsoo.ru/ba75dc57
IIOCKOCTEH
41 Teopema o TpEx HNepreHAUKYIIpPaAX 21 Hepens Bubmzorexa LIOK
P P PHOHAMIYIZP https://m.edsoo0.ru/e4972cdc
42 Teopema o TpEX HNepreHAUKYIIPAX 21 nepens Bubmiorexa HOK
P P PHEHAMIYIP https://m.edso0.ru/52188a7d
43 TeopeMa 0 TPEX MepIEHAUKYIAPAX 22 neens bubmorexa LIOK
p p P yAp https://m.edso0.ru/9f246736
KonrpomnbHas pabota no remam 22 nepens
44 "[leprieHANKYIAPHOCTD NPSAMBIX U bubnuorexa [JOK
MJIOCKOCTEH' ' 1 "YTIIBI MEX Ty https://m.edsoo0.ru/5b971ef3
MPSIMBIMU ¥ TUIOCKOCTSMH '
[TonsiTHE MHOTOIPaHHUKA, OCHOBHBIE 23 nepens
3JIEMEHTHl MHOTOI'PAHHUKA,
45 BBIITYKJIbIE U HEBLIMTYKJIBIC Bubmiorexa HOK
Y Y N https://m.edsoo.ru/2d24e873
MHOTOT'PAHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA
[Ipusma: N-yronpHas npu3Ma; rpaHu U 23 Hepens
) bu6mmoreka [{JOK
46 OCHOBAHHMSI ITPU3MBI; IPSIMasi U

HaKJIOHHAas IPU3MBI, OOKOBas 1

https://m.edsoo.ru/b4ad63ad
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MMOJIHAA TOBEPXHOCTH ITPU3MBEIL

47 [Tapamtenenunen, IpsMOYTOJIbHBIN 24 wenens bubnnorexa [JOK
napajiesienuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupammuna: N-yroibpHasi MUPaMHa, 24 nenens
TPaHA ¥ OCHOBAHWE MTUPAMU/IBI;

48 OOKOBast ¥ TIOJTHASI TOBEPXHOCTh bubmmorexa [OK

. https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBI; IPABUJIBHAS M YCCUEHHAS
UpamMuia
[TpaBWIIbHBIE MHOTOTPAHHUKH: 25 menens
MOHSITHE MTPABUIHLHOTO

49 MHOTOT'paHHUKA; MpaBUJIbHAS MTPHU3Ma bubmuoreka [JOK
Y NpaBWIbHAS MUPAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHasl MTUpaMUIa |
IIPaBWIbHBIA TETpa’ap; KyO
IIpencraBnenue o NpaBUIBHBIX 25 Hepens

50 MHOTOTpaHHUKAX: OKTA3IP, bubnmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ip U UKOCAdIP.
CuMMeTpust B IPOCTPAHCTBE:! 26 Hepens
CUMMETPHSI OTHOCUTEIIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnuorexa [IOK
CUMMETPHUU B MUPAMUIAX, https://m.edsoo.ru/b9e777d9
napasieNienumne ax, MpaBuiIbHBIX
MHOTOTpaHHUKAX
BrrurcieHue 31eMeHTOB 26 nenens

52 MHOTOTPaHHUKOB: p&0Opa, AUaroHay, bubmmorexa [IOK

https://m.edsoo.ru/6cdbecef
YIJIBI
53 [Tnomanb 60KOBOM MOBEPXHOCTH H 27 nepens Bbubnuorexa [IOK

ITOJIHOW ITOBEPXHOCTHU MIPSAMOM

https://m.edsoo.ru/37d84157
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MPU3MBI, TUIOLIaJb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
NPSAMON MPU3MBbI

ITnomase 60KOBOI TOBEPXHOCTH 1 21 negens
54 MMOBEPXHOCTHU MPABUIILHOMN MHUPAMHU/IBI, bubnnoreka [JOK
TeopeMa O IUIOMmAa OOKOBOU https://m.edso00.ru/5603e30b
IIOBEPXHOCTU YCCUEHHON IMUPAMMUIBI
55 KonTponbHas pabota 1o teme 28 nepernst bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
28 Henens bu6mmoreka [JOK
56 I1 ¢
onarHe 00 00bEMe https://m.eds00.ru/7ad0020b
. 29 Henens bu6mmoreka [JOK
57 >
O06BEM mupamMuIbl https://m.edso00.ru/235171b3
29 menens bubmuoreka [JOK
58 0bé
O0BEM nIMpaMHuIBI https://m.edsoo.ru/f47dfefd
) 30 nenens bu6mmoreka [JOK
59 0
O0BEM nIMpaMHuIBI https://m.eds00.ru/79¢10312
30 menens bu6mmoreka [JOK
60 ¢
OO0BEM HpaMUIbI https://m.edsoo.ru/2faadc3f
31 menens bu6mmoreka [JOK
61 O0né
'bEM NIPU3MBI https://m.eds00.ru/79853608
) 31 menmens bu6mmoreka [JOK
62 06
'bEM MIPU3MBI https://m.eds00.ru/1e053890
32 Henens bu6nmoreka [JOK
63 O61é
'bEM MIPU3MBI https://m.eds00.ru/482d3f51
64 KouTtponbHast paboTa 1o teme 32 nenenst buGmoreka [IOK

"O06BbEMBI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/28a6573c



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

[ToBTOpenue, o6001IeHNE

33 memensa

65 cucteMartuzarys 3Hanui. [loctpoeHue 1 Bubmorexa IOK
. https://m.edso0.ru/098bedad
CEYCHUI B MHOTOT'PAHHHKE
[ToBTOpeHME, 0000IICHNE 33 Henens
cUCTEeMaTH3aIlxsI 3HAHWMH.
66 Brluncnenue paccTosHUN: MEXIY 1 bubnuoreka [IOK
JBYMsI TOUKaMH, OT TOYKH 10 TIPSMOU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIIOCKOCTH, MEKIY
CKPEITUBAIOIIMMHUCS TTPSIMBIMU
34 nenens bubmnuoreka [JOK
67 Hrorosas kontponbHas pabora L https://m.eds00.ru/b9146bcO
[ToBTOpeHME, 0000IICHNE 34 nenens
cUCTEeMaTH3aIHsI 3HAHWM.
BrruuciieHue yrioB: MexXI
68 CermHBaromyHMHcs{ npﬂML};MI/I, 1 buGnnorexa [IOK
. https://m.eds00.ru/56765e8b
MEX1y TIPSIMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KJIACC

KoanuecTBo yacon JJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Kontposbubie | IlpakTuyeckue A op
Bcero 6 6 u3yueHusi | oOpa3zoBaTesbHbIE
padoThI padoTbI pecypehI
1 BekTop Ha MmI10CKOCTH U B 1 0 0 1 Hegems bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
1 Hepens bu6mmoreka [JOK
2 C 1 0 0
FIOMCIHE H BETIHTAIHE BEXTOPOB https://m.edsoo.ru/23f4f089
2 Henenst bu6mmoreka [JOK
3 YMHOK€eHHEe BEKTOpa Ha YHUCIIO0 1 0 0
MHONEHHE Beiropa fa uer https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém BuG 1OK
4 €KOMILJIaHa eKTopam. 1 0 0 2 mepieis HOIMoTeKA
; KOMILTTAHAPHEIM BETOpaM https://m.edsoo.ru/a28fd74e
paBWIIO Napasuieaenuneia
Pemenne 3amad, cBSI3aHHBIX C 3 Henens _ oK
5 MIPUMEHEHHUEM TPaBUJI JENCTBUIL C 1 0 0 nosmotera I
BeKTOpaMI https://m.edso0.ru/5a827900
KoopanHaTHO-BEKTOPHBIN METO]T 3 menens
6 MIPU PEIICHUH F€OMETPUUECKUX 1 0 0 bubmiorexa HOK
sanau https://m.edsoo.ru/d3alfe30
[IpsimoyrosbHas cucteMa KOopAuHAT
7 B ITpocTpaHcTBe. Koopauuarsl 1 0 0 4 Henens bubnmorexa [JOK
BekTopa. IIpocreimue 3anauun B https://m.edso0.ru/48db7058
KOOpAMHATAX
3 VYron mexay Bektopamu. CKalisipHOE 1 0 0 4 menens bubnnorexa [JOK
MIPOU3BENECHUE BEKTOPOB. https://m.edsoo.ru/725effc4
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Brruucnenue YTJIOB MCKAY

5 Henens

bu6mmoreka [IOK

9
MPSMBIMH U TUIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KonTponbHas pabota o teme S Henens Eu6 1IOK
" nonnoTexa
10 BexTops! u KoopIMHATHI B
P — https://m.edsoo.ru/77¢22fc5
T
Hunuaapudeckas TOBEPXHOCTb, 6 Hemens
11 00pasymoIue MIIHHIPUIECKON bubnnorexa [JOK
IOBEPXHOCTH, OCh LIWJIIMHAPUYECKOU https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuanp: ocHoBaHUS U OOKOBast 6 nenens
12 MOBEPXHOCTh, 00pa3yrolas 1 och; bubmmoreka [JOK
IIoIaas OOKOBOM M IOJIHON https://m.edso0.ru/188f6216
MIOBEPXHOCTHU
N3obpaxenue munmHapa Ha 7 Henens
IJIOCKOCTH. Pa3BépTka nununapa.
bubnmoreka [JOK
13 Ceuenns munuHpa (MIOCKOCTHIO, i
. https://m.edso0.ru/016e25¢eb
napasuieIbHON Uin
MEPIECHANKYIISIPHON OCH IHIIHH/IPA).
Konunyeckas moBepXHOCTB, 7 uenens
14 o0pa3yroIme KOHUIECKOM bubnnoreka [JOK
MTOBEPXHOCTH, OCh U BEPILIHHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOoBaHue u BepiIMHa, 8 Henens Eut6 oK
nOIMOTEeKA
15 o0pasyrolasi ¥ 0Ch; IUIOIIA/Ib https://m edSO(I)_[ ru/897dd3b2
OOKOBOH U MOJIHOW MOBEPXHOCTH — '
VYceuéHHbIN KOHYC: 00pa3yolue 1 8 Heneust
bubnnorexa [JOK
16 BBICOTA, OCHOBAHUS U OOKOBas 1

MOBEPXHOCTH

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



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

N300paxenune KoHyca Ha
I0CKOCTH. Pa3BépTKa KoHyca.
Ceuenus KoHyca (IIOCKOCTBIO,

9 Henens

bubmuoreka [JOK

17
napasuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPIIINHY)
Cdepa u map: neHTp, paanyc, 9 Henens
18 I/(II;.I\ECT ; HJ'IF()) LIa Lioieﬂxiocnl Bubmmorexa LIOK
. P, mat P https://m.edsoo.ru/0341bc2b
chepnl
B3aumHoe pacrosioxenue cepbl 1 10 mepenst
] bu6mmoreka [JOK
19 IJIOCKOCTH; KacaTelbHas MIIOCKOCTh
https://m.edsoo.ru/bed12a43
K cepe; Tomaas chepol
20 N3o0paxkenue cdepsl, mapa Ha 10nenenst bubmuoreka [JOK
mockocTu. CeyeHus mapa. https://m.edso0.ru/bc15f7f2
21 KomOGuHaIwst Te1 BpaIlieHust 1 11 nenenst Bubaroreka LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHMK, OIIMCAHHBIN OKOJIO 11 nenenst
29 cdepsl; chepa, BIUcaHHas B bubnnorexa [HOK
MHOTOTPAaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpAICHHS
23 [Toustre 06 066EMe. OCHOBHBIE 12 nenenst bubmmoreka [JOK
CBOIcTBa 0OBEMOB TEJl. https://m.edsoo0.ru/26a03fb7
12 menens bubmuoreka [JOK
24 O61é ,
DM LHIIHIIPA, KOHyca https://m.eds00.ru/5513d87b
13 menens bubmuoreka [JOK
25 O6bé
BEM WIapa 1 ILIOMak Chepb! https://m.edsoo.ru/d189bde2
26 ITomo6HbIe Tea B MPOCTPAHCTRE. 13 nenenst bubnuoreka LIOK

CooTHoIICHUS MCXKAY IIoIagsaMu

https://m.edsoo.ru/810cfleb
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MOBEPXHOCTEH, 00bEMaMHU
IIOAOOHBIX TE

97 KonTtpomnsHast paboTta 1mo reMam 14 nenens bubarorexa [JOK
"Tena Bpamenus u "O0beMbI TSN https://m.edsoo.ru/4a33a8ab
[ToBTOpEeHME, 0000IIEHNE 1 14 wenens

28 cuctemarn3anysa 3gagnii. OCHOBHBIE bu6mmoreka [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo0.ru/1780ba5d
IJIAHUMETPHUH.
[ToBTOpeHme, 06001IeHNE U 15 nenens

29 cuctemMaTtusanus 3HaHuil. OCHOBHbBIE bubnnorexa [JOK
¢burypsl, GhakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TJITAHUMETPHH.
[ToBTOpeHME, 0000IICHNE 1 15 menens

30 cHUCcTeMaTH3aIlys 3HaHWH. 3a1a9n bubmuoreka [JOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus.
[ToBTOpenue, 0000IICHHE U 16 nenens

31 cUCTeMaTH3alus 3HaHuil. 3agaun bubnnorexa [HOK
TUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelICHHS.

32 Hrorosas koHTpoJbHAs paboTa 16 mezens bubmorexa HOK

https://m.edsoo.ru/ec24dfc2

[ToBTOpeHME, 0000IIEHNE U 17 menens

33 cructemaTu3anus 3HaHui. OCHOBHBIC bubmuoreka [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH.

34 IToBTOpeHue, 0600IIECHHE 1 17 nenenst Bubnaroreka [IOK

CHCTEMAaTH3aI1sl 3HaHUMN

https://m.edsoo.ru/f465d10e
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OBUIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

I'eometpus, 10-11 knaccel. YueOHHK Amist 0011e00pa30BaTeIbHBIX YUPEKACHUA:
6a30BbIil ¥ podunbHeIl ypoBHU. ATtanacsH JI.C., byry3oB B.®., Kagomues C.b.

u apyrue. M3narensctBo «lIpocBemenue».,2016

METOINYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

- 3uB B.I'. 'eomeTpus: JJunakruyueckue matepuaist juist 11 kinacca/ B.I'. 3usB,
B.M. Meiinep. — M.: IIpocsemenune, 2020

-3uB b. I'. 3amaun no reomerpun s 7—11 xnaccos/

-Illapsirun U.®., 'onyOes B.1. dakynbTaTuBHBIN KypC IO MaTeMaTHKE
(10knacc). — M.: IIpoceemenue, 2009.

-Illapeirun U.@., N'ony6eB B.1. dakynbTaTuBHBIN KYypC IO MAaTEMAaTHKE

(11kmacc). — M.: ITpocsemnienwue, 2009.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubauoreka [IOK

2. http://interneturok.ru/

3. https://www.yaklass.ru/p
4.http://urokimatematiki.ru
5.http://intergu.ru/
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/
8.http://www.openclass.ru/






