MUHHUCTEPCTBO NPOCBEIEHUS POCCUNCKOM

®EJIEPALIAUA

MunucrepcTBo odpasoBanusa KpacHosipckoro kpasi

I'naBHOe ynpaBieHne o6pa3oBaHus ropoaa

PACCMOTPEHO
Ha 3acenanuu [1IMO

KpacHosipcka

MAOY CHI Ne 6

COI'JTACOBAHO
3aMecTUTeNb TUPEKTOpa

YTBEPX/IEHO
JIMpeKTOop MIKOJIBI

Bonkosa T.B.
[Ipotokon Nel
oT «27» aBrycta 2024 t.

(ID 1121712)

Kysnenosa H.A. Yepemnsix .H.
«29» aprycra 2024 1. [Tpuka3 Ne 377
ot «30» aBrycra 2024 r.
L'|epeMHI:vIX IEIOHHHCHI;;{DZ YepeMHBIX
Tanuwa L e
HukonaeBHa  10:37:37 +07'00
PABOYASA ITPOT'PAMMA

yueOHblii npeamet «I'eomerpus. ba3oBblil ypoBeHb)

KpacHnosipck 2024

st yyaniuxes 10-11 kimaccoB



HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJIJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYCHHsS TEOMETPHHM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPABWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHHUH T'€OMETPHYCCKUX
aOCTpaKIMi, COOTHOIICHHH pPEaJIbHOTO WM HACAIBHOIO, XapaKTepe OTPaXKCHUS
MaTEeMaTHYECKOW HayKOH SBJICHUN M IIPOIIECCOB PEaIbHOTO MHPA, MECTE T€OMETPHH
B CUCTEME HAyK U POJIM MaTeMaTHUYECKOr0 MOJICIUPOBAHUS B HAYYHOM IO3HAHUH H
B IIPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaIUXCs, a
TaK)KE€ KavyeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIS aJalTallid B COBPEMCHHOM
0O11IeCTBE.

['eometpust siBisieTcsl OAHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECHeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHIECKUX YTBEPIKICHHM
B XOJI¢ PEIICHHsS TEOMETPUYECKUX 3a/Jad, YMECHHE BBIIBUTATh U OMPOBEPTaTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPHU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JaCTIX NEATENBbHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaKCHUS OKPYIKAIOMIETO0 MHpPA, YCIOBHUE YCIIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSCT pa3HbIC BUIBI yUSOHOU U TPYIOBOM NESITEIIHOCTH, SBIISICTCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXXKHBIX KAayecTB, IMO3TOMY akTyalbHa 3ajaya
GopMupoBaHus 'y  OOydYalIIUXCS  MPOCTPAHCTBEHHOTO  MBIIUIEHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAHUW M  JIEUCTBUM, CHEHU(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOrO  MPOJOJDKEHHs  oOpa3oBaHUS IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
0oOy4Yarommxcs CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOI'O oOmIero oopazoBanusa. Takum oOpa3zom, oOyuaroliuecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTeMaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenuUKol reoMeTpur U HeoOXOAUMbIE ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3YyUUTh F€OMETPHIO OoJiee IIy0OKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPHUYECKMX 3HAHUAX B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleYMBAeTCs pEIIEHUEM
COOTBETCTBYIOIIMX 3anad. [IpMopuTEeTHBIMM 3ajadaMH  OCBOCHMS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (dopMUpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;

e (opMHpOBaHUE IPEACTABICHUS O MHOTOI'PaHHUKAX U TEJIaX BpaLICHUsI KaK
O BAKHEHWIIMX MATEMAaTHYECKUX MOJEINAX, NO3BOJIIOIIMX ONMCBIBATH H
U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAENHAX U B
peabHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIEHUS 3a/ad Ha MOCTPOEHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOI'PaHHUKAX U TEJIaX BPALIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
GopMupoBaHHE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
MIPAKTUYECKUM COAECPKAHUEM;

e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENBCKUX YMEHUN, KPUTUUHOCTH
MBIIICHUS;



e (QopmupoBaHUe PYHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHOU Fr€OMETPUHU:
yMEHUE paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX CUTYyallUsX U MPU U3yYECHUU
IpPYTUX  y4eOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHPOBATH UX HA SI3bIKE TEOMETPUM U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
amnmapar TSt penieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OIEHUBATh MOJYUYEHHBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUECHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HaHMs, U OMNpeeNéHHbBIM 00pa30oM OpraHu3oBaHHash paboTa HaJ HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIUPYET NMPOTEKAaHNUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOJy OOyYEeHUs, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOECM OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUN Y
y4YalluXCcs B Kypce CTEPEOMETPUU MPOBOJIUTCS 3a CUET PEUICHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX O0Opa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPONM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PAa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIepKaHMUS.

OcHoBHBIE cojepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAWHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacnpenensieTcsi He TOJIBKO MO COACePKATEIbHBIM JIMHUSAM, HO U 10 ToAaM 00y4YeHus
Ha ypOBHE CPEIHET0 00IIero o0pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpeaeia€HHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yriryosisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

Ha u3yuenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuieJbHble M CKpellMBaroluecss mnpsMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: MapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJ MEXAY TNpsSMbIMH B IPOCTPAHCTRBE.
[TapamienbHOCTB MIIOCKOCTEN: TapajuIeNIbHbIE IIIOCKOCTH; CBOMCTBA NAapaslIeNIbHBIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
Ky0, mapasuieNenures]; HIOCTPOCHHE CEUCHHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U TIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYJISIPHOCTH TMPSAMOW U IIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHAUKYISIPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroj, JIMHEHMHBIM yrojl JBYIPaHHOrO  yrija.
[lepneHUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JIO TTOCKOCTH, MTPOEKITNS (GUTYPHI HA TUIOCKOCTh. [leprieHIuKyIsspHOCTD
IUIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEU. Teopema o TpEx
NePHEHIUKYISApax.

MHoOrorpaHHuKu

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIC
Y HEBBIIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; 1 ero cpoucrsa. [lupamupma: N-yroigpHas nupamMuia, rpaHd U
OCHOBaHUE MHUpPaMU/Ibl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yceu€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IPU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAsA TPEYTrOJbHAS MNHPAMUIA W IPABUIbHBIN
terparap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CeyeHus Mpu3Mbl U MUPAMUBI.

CuMmMeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPaMUJaxX, MapajuiesIenuIIe1axX, TPaBUIbHBIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH psiMOi ipu3Mel. [ nomansb
OOKOBOM IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHpPAMU[bI, TEOpeMa O
iomaan yceu€Hnon nupamuibl. [lonsitue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEll.

11 KVIACC

TeJia BpaleHus

Hunuaapudeckast MTOBEPXHOCT, obOpazyrorue UUAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: oOcHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYyC: OCHOBaHUWE M BepIlInHA, 00pa3yromasi
¥ OCB; IIJIOIIA (b OOKOBOH U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAaHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AMAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue cepsl U MIIOCKOCTH; KacaTtelbHas IIIOCKOCTh K cdepe;
I0A b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
konyca. O0BEM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEJL.

Ceuenus muMHapa (MapaJjieIbHO U MEPIICHANKYIISIPHO OCH), CEYEHHUS KOHYyCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJISIIEE Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyroneHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTaxX. YTojd Mexay Bekropamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPSMBIMU M IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKCHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy XyIIETO.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUN; BOCTPUUMUYUBOCTHIO
K MaTeMaTUYECKHUM acIleKTaM pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryJiapHas pu3ndeckass akTUBHOCTH); PU3HUESCKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JIESITEILHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPODECCHOHANBHON  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €& MNPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oyaymiert mpodeccud W peaaru30BbIBATH COOCTBEHHBIC KHU3HEHHBIC TIUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU; TOTOBHOCTBHIO K aKTHUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUE€CKOW HapaBIEHHOCTH.

IK0J0THYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUUYECKOW KYyJNbTYphl, TMOHHUMAHWUEM BIIMSIHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO0AJIBHOIO XapakKTepa HSKOJOTMYECKUX  MpoOJieM;
OpUEHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
o0JiacTu OKpY>Karouiei cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHHUEM
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEUYECKOW ESITeIIbHOCTH, ATAloB €&
Pa3BUTHS WM 3HAYUMOCTH JUJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHUKA M MaTeMaTH4YeCKONW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYH) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTo MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvnvle  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIH3A;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIJIFOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee NOAXOASIIHUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpodIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMuUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbeKTa, SIBICHMS, TNPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE Ipollecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BbHIOMpaTh HMHQOPMAIMIO U3  HCTOYHHKOB  pa3lUYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvnvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMHU
U LeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBAaTh MOSACHEHMS MO XOIYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKJEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIA€MOI TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELICHMs; COIMOCTAaBISATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIIMIL; B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSTEIHHO BRIOUPATh (hOpMAT BBICTYIIJICHUS
¢ yu€ToM 3ajiau MPE3eHTalUU U OCOOEHHOCTEHN ay TMTOpHUH.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaIbHON
paboThl TMpHU penieHuM Y4eOHbIX 3a/ay; MPUHUMATH II€JIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacnpenensaTh BHABI paboOT, IOrOBapUBATHCSA, OOCYKIATh MpoOILECC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3rOBbI€ IITYpPMbD» W HHBIE); BBINOJHITH CBOIO 4YacTb pabOTBl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT IO KPUTEPUsM,
c(OopMyJIMPOBaHHBIM YYaCTHHKaMH B3aUMOJIEHCTBUSI.

3) Vuusepcanvhvie pezyiamugensle oeticmeus, 06ecneuusaiom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C YIETOM UMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [TPY PELICHUH 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTAaTOB JIESTEIBHOCTH,
HaxOJUTh OLIUOKY, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX NPU PEUICHUU
r€OMETPUYECKHUX 3a]1au.

OrnepupoBaTh MOHATUSMHU: TIAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX U IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YIroJI, TpaHU JBYIPAHHOTO YTIa,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWJIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBITYKJIble MHOTOTPAHHUKHU; MPaBUIIbHBIC
MHOTOTPAaHHUKH; PSIMbIEC U HAKJIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YS METOJI CIEO0B.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXOXKJACHUE TEOMETPUISCKUX BETUYNH MO 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJlady Ha BBIUUCICHHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TpsAMOH, OT TOYKA JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha Hax0XkJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3lam uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKPCILMBAIOIIMMHUCS TMPAMBIMH, MEXIY MPSAMOA M  IJIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMM, JIBYTPaHHBIX YIJIOB.

Boruncnsats 00bEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJIa) C IPUMEHEHHEM (POPMYJT; BBIYUCIATh COOTHOLIEHUSI MEXKTY ILTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUSL B IPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax U
pPHUCYHKaXx.

[IpumensTs reomeTpuueckue (HakThl JIs pEIICHHs CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralouX HECKOJIbKO [IaroB PEIIeHUs, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsAT, mpocTellliie MpOrpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]au.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HHU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTRBE.

[IpuMeHsATh TONy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTyallud W TPUMEHSTh H3yUYEHHbIE TOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYJIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIM U TEOpEM, armapara ainreopbl; pemarhb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAXOXACHUEM I'€OMETPUUYECKUX BEJTUUHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYIECKON TOBEPXHOCTH; IUIMH/P; KOHUYECKasi IOBEPXHOCTh, 00pa3yoIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MoBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdhepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHHUS TEJT BPAILICHHMS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruucnate  00BEMBI M IUIOIMIAAXM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B c(pepy 1 OMMMCaHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbIYucisaTh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrITIOTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, paCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIIeHUs CTEPECOMETPUUCCKUX 3a/1a4,
MpEIOIaranX HECKOJIbKO IAr0B PEICHUS, €CIIM YCIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUMX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pasliaM WM airOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMensAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallUM W IPUMEHSATh HW3YUYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd CcHOpMYyTUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI B TEOPEM, armapara anreOpsbl; pemarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (HH(PPOBbHIE)
Konrpoububie | IIpakTHyeckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 Bsenenue B crepeomeTpurro 10 1 https://resh.edu.ru/subject/lesson/4756/start/
[IpsiMbI€ M TIIIOCKOCTH B
2 HPOCTPAHETES. 12 1 http://fcior.edu.ru/
[TapamiensHOCTE IPSAMBIX U
TJTOCKOCTEM
I1
3 epHeHHHKyMpHOCTIZ 12 https://resh.edu.ru/subject/lesson/4724/start/20411/
MMPSAMBIX U IMIIOCKOCTCU
4 ¥/TIB MERLY TPSMBIMI i 10 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
IJIOCKOCTSIMU
MHororpaHHuKH 11 https://resh.edu.ru/subject/lesson/6018/start/221550/
OO6BEMBI MHOTOTPAaHHUKOB 9 http://fcior.edu.ru/
7 Hosropertne: ceueris, 4 1 http://fcior.edu.ru/
PacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 6 1

I10 ITIPOTPAMME



https://resh.edu.ru/subject/lesson/4756/start/
http://fcior.edu.ru/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KVIACC

KoaudecTBo 4acoB

Ne HaunmeHoBaHMe pa3ae/ioB DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n U TeM NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Tena Bpaiienus 12 1 http://fcior.edu.ru/
O06bEMBI TEN 5) 1 https://resh.edu.ru/subject/lesson/4910/start/23238/
B
3 CICTOPBE 1 KOOPAMHATE! B 10 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
MIPOCTPAHCTBE
I1
4 oBTopeiie, obobuete, 7 1 http://fcior.edu.ru/
cucreMaruisanus 3HaHUUu
OBIIEE KOJIMYECTBO UACOB 34 3 1

1O TTPOIT'PAMME



http://fcior.edu.ru/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/6083/start/149229/
http://fcior.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabu IIpakTuyeck op
n/n Bcero H3y4YeHHUs o0pa3oBaTe/ibHbIE
ble padoThI ue padboTsbl
pecypcsl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKa, psiMasi, TIIOCKOCTh,
npoctpancTBo. [IpaBuna .
1 B — 1 https://resh.edu.ru/subject/le
P prEyIE: Sson/4756/start/
M300pakKeHUS TIIIOCKOCTEH,
napajuIeNbHbIX MPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTusa: nepecekaroecs .
5 S — 1 https://resh.edu.ru/subject/le
> 1P Hl P sson/4756/start/
U TUIOCKOCTD
[TonsiTus: nepecekaroniuecs .
3 U ———— 1 https://resh.edu.ru/subject/le
> TP Hl p sson/4756/start/
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OI'PaHHUKAMU,
4 n300pakeHUE MHOTOTPaHHUKOB Ha 1 https://resh.edu.ru/subject/le
PHUCYHKaX, Ha MPOEKIIMOHHBIX sson/4756/start/
yepTexax
Havanwshbie cBeneHus o kyoe u .
N Y https://resh.edu.ru/subject/le
5 MUpaMUJIe, X pa3BEPTKU U MOJIETIH. 1

CeueHns MHOT'OI'paHHUKOB

sson/4756/start/



https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/

HavansHbie cBeneHus 0 Kyoe u
MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

https://resh.edu.ru/subject/le
sson/4756/start/

Bxonnoit koHTpOss. KoHTpoiabHas
pabota

TToHsATHE 00 AKCHOMATUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

https://resh.edu.ru/subject/le
sson/4756/start/

TToustre 00 akCMOMATHYECKOM
TTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHU U CIIEACTBUS U3 HUX

https://resh.edu.ru/subject/le
sson/4756/start/

10

TToustie 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://resh.edu.ru/subject/le
sson/4756/start/

11

B3aumHoe pacnonoxeHue npsmbix B
MIPOCTPAHCTBE: MEepECeKaroIecs,
napajuiesibHble U CKpPEIIUBarOIINecs
psiMbIE

http://fcior.edu.ru/

12

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napasuieNibHbIe MPsMbIC B
MIPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX
MIPSIMBIX

http://fcior.edu.ru/

13

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:!
[TapamiensHOCTh IPSAMOM U
IIJIOCKOCTH

http://fcior.edu.ru/



https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

VYTIuIBl ¢ COHANPAaBICHHBIMU

14 http://fcior.edu.ru/
CTOPOHAMHU
h% )

15 PO MEALY TIDAMBIVIL B http://fcior.edu.ru/
MIPOCTPAHCTBE
h% )

16 PO MEALY TIDANBIVIL B http://fcior.edu.ru/
MIPOCTPAHCTBE
IT W: )

17 ApATIICIRHOCTS THIOCKOCTER http://fcior.edu.ru/
napajuieNbHble MII0CKOCTU

18 CBoiicTBa MapauIeIbHBIX TUIOCKOCTEH http://fcior.edu.ru/
[Ipocreiimme npocTpaHCTBEHHbIE

19 (burypsl Ha TUIOCKOCTHU: TETPadp, http://fcior.edu.ru/
KyO, mapaJuienenumnes

20 [TocTpoenue ceueHmin http://fcior.edu.ru/

21 [TocTpoenue ceuenuii http://fcior.edu.ru/
KontponbHas padoTa o treme

99 "IIpsiMbIe ¥ TIIIOCKOCTH B
npoctpanctse. [lapanienbHocTb
MPSAMBIX U IUIOCKOCTEH"
[lepneH MKy ISAPHOCTD MPAMOU U

23 PHemA ‘y . P . P . https://resh.edu.ru/subject/le
TIOCKOCTH: HCPTCHAKY IAPHAT sson/4724/start/20411/
MIPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble mapasienbHbIe U https://resh.edu.ru/subject/le
MEePIEHIUKYISPHBIE K TUIOCKOCTH sson/4724/start/20411/

o5 [Ipsimble mapasienbHbIe U https://resh.edu.ru/subject/le
MEPIEHIUKYIISPHBIE K IUIOCKOCTH sson/4724/start/20411/

26 [Ipu3Hak nepneHauKyIspHOCTH https://resh.edu.ru/subject/le

HpHMOﬁ " IIJIIOCKOCTH

sson/4724/start/20411/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

[Ipu3Hak nepneHauKyIsIpHOCTH

https://resh.edu.ru/subject/le

21 MPSAMOM U TIIIOCKOCTH sson/4724/start/20411/

28 Teopema o npsimoit https://resh.edu.ru/subject/le
MEPIEHANKYISPHOM INIOCKOCTH sson/4724/start/20411/

29 Teopema o npsimoit https://resh.edu.ru/subject/le
MEPIEHANKYISPHOM INIOCKOCTH sson/4724/start/20411/

30 Teopema o npsimoit https://resh.edu.ru/subject/le
MEePIEHANKYISIPHOMN TIIOCKOCTH sson/4724/start/20411/

31 Py6exnbrit koHTpoIsib. KOHTpONIBHAS

pabota
[lepnenauKysip U HAKIOHHBIE: .

32 ACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH nttps:/fresh edu.ruisubject/le
P 9 ’ sson/4724/start/20411/
paccTostHue OT MPSIMOU JI0 TNTOCKOCTH
[lepnenukynsp U HAKIOHHBIE:

33 acpc o 8 eyo po o IIOCKOC https://resh.edu.ru/subject/le
PACCTOAHUE OT TOHKH fl TIOCKROCTH, sson/4724/start/20411/
paccTositHue OT NPSIMOM 10 TNTIOCKOCTH
[lepnenukysip U HAKIOHHBIE:

34 DHCHA ey P https://resh.edu.ru/subject/le
paccTositHue OT TOYKU f[o IIJIOCKOCTH, sson/4724/start/20411/
paccTosiHue OT NPSIMOM 10 TNTIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YroJl MEXIY https://resh.edu.ru/subject/le
MPSAMOM ¥ TIJIOCKOCTHIO sson/4724/start/20411/

36 JIByrpaHHbIN yroJ, TUHEHHBIN yroi https://resh.edu.ru/subject/le
JBYTPAaHHOIO yTJia sson/4724/start/20411/

37 JIByrpaHHbIN yroJ, TUHEHHBIN yroi https://resh.edu.ru/subject/le
JBYI'PAHHOIO yTJla sson/4724/start/20411/
[lepneH MKy ISIPHOCTD IJIOCKOCTEH:

PHEHAMICYTHD https://resh.edu.ru/subject/le

38 MIPU3HAK NEPIEHANKYISIPHOCTH ABYX

IJIOCKOCTEN

sson/4724/start/20411/



https://resh.edu.ru/subject/lesson/4724/start/20411/
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https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

[lepneHUKyISAPHOCTD INIOCKOCTEM:

https://resh.edu.ru/subject/le

39 MIPU3HAK HEipHeHIII/IKyJISIpHOCTI/I JIBYX ss0n/6063/start/21120/
MIJIOCKOCTEH
[lepneHUKyISAPHOCTD INIOCKOCTEM: .
40 HpUSHAK MepHeH MKy IAPHOCTH JBYX https://resh.edu.ru/subject/le
. sson/6063/start/21120/
MIJIOCKOCTEH
41 Teopema o TpEX MepreH/ Ky Apax https://resh.edu.ru/subject/le
sson/6063/start/21120/
42 TeopeMa o TPEX mepreH /Ky IApax https://resh.edu.ru/subject/le
sson/6063/start/21120/
43 Teopema o TpEX MepreH Ky IApax https://resh.edu.ru/subject/le
sson/6063/start/21120/
KonTponbHas pabora no remam
m "[leprieHIMKYASIPHOCTD MPAMBIX U
mrockocteil”" u "YTael MexIy
NPSAMBIMU U TJIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOI'paHHUKA, .
45 BEITYKITBIE H HEBBITYKIbIE https://resh.edu.ru/subject/le
- sson/6018/start/221550/
MHOTOT'paHHUKU; Pa3BEPTKA
MHOTOrpaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; TpaHu U
46 OCHOBAHMS IIPU3MBI; TIpsIMasi U https://resh.edu.ru/subject/le
HaKJIOHHAs MPU3MBbI; OOKOBas 1 sson/6018/start/221550/
TIOJIHAS TTIOBEPXHOCTh MPU3MBI
47 [Tapamenenunen, IpAMOYIrOJIbHBIN https://resh.edu.ru/subject/le
MapajyieenuIie] U ero CBOMCTBA sson/6018/start/221550/
48 IInpamua: N-yrojbHas NMpaMuaa, https://resh.edu.ru/subject/le

I'paHu 1 OCHOBAHUC TTUPAMUIBI;

sson/6018/start/221550/



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
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https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/

OOKOBast ¥ OJTHASI TOBEPXHOCTh
nrupaMuabl; IIpaBUJIbHAA U yceqéHHaﬂ
nupamuIa

[IpaBHIIbHBIE MHOTOI'PAHHUKMU:
MIOHATHE MTPABUIILHOTO
MHOI'OTPaHHUKA; IPAaBUJIbHAA [IpU3Ma

https://resh.edu.ru/subject/le

49
Y MpaBWIbHAS MUPaAMU/JIA; sson/6018/start/221550/
MpaBWIbHAS TPEYroJibHAsA MUpaMHUIa
Y TIPAaBUJIBHBIN TETPAdIP; KyO
IIpeacraBnenue o MpaBUIbLHBIX ]

50 MII;OJFIOF N oiTaa https://resh.edu.ru/subject/le

P ) AP, sson/6018/start/221550/
JIOACKA3IP U UKOCAXIP.
CummeTpus B IPOCTPaHCTBE:
CUMMETpUS OTHOCUTEIIBHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTHI https://resh.edu.ru/subject/le
CUMMETPUH B MUPAMUJAX, sson/6018/start/221550/
rapajuieJenuIe ax, NpaBUIbHbIX
MHOTI'OTpaHHUKAX
Brruucnenue 35eMeHTOB .

59 U —— https://resh.edu.ru/subject/le

p - bebpa, A ’ sson/6018/start/221550/
YTJIbL
[Tnomaas G0KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTHU MPAMOM .
53 N — https://resh.edu.ru/subject/le
PHIMBL TUIOTHAE ’ sson/6018/start/221550/
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
MPSAAMOM IIPU3MBI
[Timomaas 6OKOBOM MOBEPXHOCTH U .
pv https://resh.edu.ru/subject/le
54 MTOBEPXHOCTH IIPABUIIBHOM

nupaMubl, TCOpEMa O IUIOIaan

sson/6018/start/221550/



https://resh.edu.ru/subject/lesson/6018/start/221550/
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https://resh.edu.ru/subject/lesson/6018/start/221550/

OOKOBOI TTOBEPXHOCTH YCCUEHHOMN
nmrupaMuabl

KonrponsHas pabora o teme

> "MHororpaHHuku" 1
56 [TonsiTre 06 00BEME 1 http://fcior.edu.ru/
S7 O06bEM TUpamMuIbI 1 http://fcior.edu.ru/
58 OO0BEM TTHpaMHUTBI 1 http://fcior.edu.ru/
59 OO0BEM TTHpaMHUJIBI 1 http://fcior.edu.ru/
60 OO0BEM TTHpaMHUTBI 1 http://fcior.edu.ru/
61 OO0BEM TTPU3MBI 1 http://fcior.edu.ru/
62 OOBEM TTPU3MBI 1 http://fcior.edu.ru/
63 OO0BEM TTPU3MBI 1 http://fcior.edu.ru/
64 KontponbHas padoTa o Teme 1

"OOBEMBI MHOTOI'PAaHHUKOB"

[ToBTOpeHME, 0600IIEHNE
65 CHCTEMATHIAI gHafI i 1 http://fcior.edu.ru/

[TocTpoeHue ceueHwmii B

MHOTOIpaHHUKE

[ToBTOpEeHUE, 0600IIIEHNE

CHUCTEMAaTH3alHs 3HAaHHUH.
66 Brrunciienue paccTOsHUIA: MEXTY ) 1 htto:/ffcior.edu.ru/

JBYMSI TOYKAMH, OT TOYKH JIO0 MPSIMOH,

OT TOYKH JI0 IUIOCKOCTH, MEXTy

CKPCIIHUBAIOIIUMHUCS ITPSIMBIMU
67 HroroBas koHTposbHas paboTa 1

[ToBTOpeHue, 06001IeHNE
68 CUCTEMATHU3aIUA 3SHAHUH. 1 http://fcior.edu.ru/

Brruncnenue yrioB: Mexay



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
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http://fcior.edu.ru/
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CKpCHIMBAOIHUMHUCA ITPAMBIMH,
MEKy IPSIMOU U IIJIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJI0B MEXKIY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne MpakTya Jara nuppoBbIe
Tema ypoka KonTpoabHubie P op
n/n Bcero ecKue H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoTsI
paﬁoTbI pecypcehbl

Cdepa 1 map: LeHTp, paguyc, THaMeTP; .

1 Gbep b: HEHTP, pastiyc, A p 1 http://fcior.edu.ru/
TIJTOIA]Th TIOBEPXHOCTH C(HEpHI
Bsaumnoe pacnonoxenue chepsl u

2 MIOCKOCTH; KacaTeJIbHasA IIOCKOCTE K 1 http://fcior.edu.ru/
chepe; iomaas cheps
H3o00paxenue cdepsl, mapa Ha .

3 p (bep P 1 http://fcior.edu.ru/
mwrockoct. CeueHus mapa
HunuHaapudeckas TOBEPXHOCTb,
oOpa3yrolue MHWINHIPHIECCKON .

4 pasyIotye 1 P . 1 http://fcior.edu.ru/
MMOBEPXHOCTH, OCh IMJIHHAPUICCKOMN
MTOBEPXHOCTH

HIHHAP. BXOaHOM KOHTPOJIb. .

5 1 P A P 1 1 http://fcior.edu.ru/
KontpospHas padora
N3o0pakeHne muInHaApa Ha TMII0CKOCTH.
Passéprra mmmnuapa. CeueHus MUIMHAPA .

6 prian AP . H P 1 http://fcior.edu.ru/
(TTOCKOCTBIO, TApATLICITBHON UITH
MEePIEeHIUKYISIPHOM OCH IMIMHAPA)
Konunyeckasi moBepxHOCTh, 00pa3yroIiue

7 KOHHMYECKOU ITOBEPXHOCTH, OCh U BEPILIMHA 1 http://fcior.edu.ru/

KOHMYECKOU IMOBEPXHOCTU



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas U 0Ch; IUIOMAIh> OOKOBOU 1 http://fcior.edu.ru/
MOJIHOM TOBEPXHOCTHU
Yceu€HHblil KOHYC: 00pa3yrone u
9 BBICOTA; OCHOBAHUS M OOKOBas http://fcior.edu.ru/
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
10 (TUTOCKOCTHI0, MapaJIeIbHOW OCHOBAHUIO, http://fcior.edu.ru/
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEPIINHY)
Komb6una e are .
11 MOHMHAII TEIT BPAIlCHIA 1 http://fcior.edu.ru/
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMMMCaHHBIA OKOJIO https://resh.edu.ru/subjec
12 cdepsr; chepa, BIUCaHHAS B t/lesson/4910/start/23238
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS /
ITousitue 06 00béMe. OCHOBHEIE CBOICTBA https://resh.edu.ru/subjec
13 . t/lesson/4910/start/23238
00LEMOB Te /
https://resh.edu.ru/subjec
14 O0BEM IUIMHAPA, KOHYCa t/lesson/4910/start/23238
/
https://resh.edu.ru/subjec
15 OO06bEM 1mapa u mIomaas cQepsl t/lesson/4910/start/23238
/
[Tomo6HbIE Tena B IPOCTPAHCTBE. https://resh.edu.ru/subjec
16 COOTHOILIEHUS MEXK]Ty TUIOIIAASIMHU t/lesson/4910/start/23238

MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

/
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https://resh.edu.ru/subjec

17 Py6exubIit konTposib. KonTponbHas padoTa t/lesson/6083/start/14922
9/
https://resh.edu.ru/subjec

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE t/lesson/6083/start/14922
9/
https://resh.edu.ru/subjec

19 Crno)xeHue ¥ BRIUUTAHUE BEKTOPOB t/lesson/6083/start/14922
9/
https://resh.edu.ru/subjec

20 YMHOXEeHHEe BEeKTOpa Ha YHCIIO t/lesson/6083/start/14922
9/

Paznoxenue BekTopa 1o Tpém https://resh.edu.ru/subjec

21 HEKOMILUIAaHAPHBIM BeKTOopaM. [IpaBuio t/lesson/6083/start/14922

napasiesenuresa 9/
Pemenne 3amad, CBSI3aHHBIX C https://resh.edu.ru/subjec

22 MIPUMEHEHHUEM TPABUII JCHCTBUN C t/lesson/6083/start/14922

BEKTOpaMH 9/
[IpsimoyromnpHasi cucTeMa KOOpJIMHAT B https://resh.edu.ru/subjec

23 npoctpanctBe. KoopaumHatel BeKTopa. t/lesson/6083/start/14922

[Ipocreiimue 3a1aun B KOOpAUHATAX 9/
Vron mexy Bekropami. CKalspHoe https://resh.edu.ru/subjec

24 t/lesson/6083/start/14922

MIPOU3BEACHNE BEKTOPOB o/
Brruncnenue yrioB Mexy NpSMbIMH U ttps://resh.edu.ru/subjec

25 t/lesson/6083/start/14922

MIJIOCKOCTSIMU o/
KoopanHatHO-BEKTOPHBIN METO NPU https://resh.edu.ru/subjec
26 t/lesson/6083/start/14922

pCHICHNUU I'COMCTPUYCCKUX 3adavd

9/
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27

KonTponbHas padota o Teme "Bektopsl u

KOOpJMHATHI B IPOCTpaHCTBE"

https://resh.edu.ru/subjec
t/lesson/6083/start/14922
9/

28

[ToBTOpEeHUe, 00600IEeHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

http://fcior.edu.ru/

29

[ToBTOpenue, o6oOIIEHNE U
cucreMmarusanus 3HaHui. OCHOBHbIE
¢burypsl, (pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

http://fcior.edu.ru/

30

[ToBTOpeHme, 0600IIEHNE U
cucTeMaTu3anys 3HaHuHA. 3amaun
TJIAHUMETPUHU U METOJIBI MX PEIICHUS

http://fcior.edu.ru/

31

[ToBTOpeHue, 0600IIEHNE U
cUcTeMaTu3alys 3HaHui. 3agaun
MJIAHUMETPUHU U METOJIBI MX PEIICHUS

http://fcior.edu.ru/

32

[ToBTOpEeHUEe, 0600IIEHNE 1
cucremMaTu3anys 3HaHui. OCHOBHEBIC
¢urypsl, GpakThl, TEOPEMBI Kypca
CTEpPEOMETPUH

http://fcior.edu.ru/

33

HroroBas koHTposbHas paboTa

34

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTU3aLMs 3HAHUI

http://fcior.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anre6pa 1 Hayana MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkunonepHoe oouiectBo «M3narensctBo «llpocBenienue
METOAUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

- Metoauueckue pexkomenaanuu Kk yaueounky Aranacsa JI.C. 10-11 kmaccsr;
- [loypounoe mnanupoBanue k yueouuky Atanacsa JI.C. 10-11 knaccsl.

- Iunnaxktuueckue marepuansl. 'eometpus 10, 11 knacc. 3uB b.I'., Mocka
IIpocsenieHue.

- CaMocTosTeIbHbIE U KOHTPOJIbHBIE paboThl. ['eomerpus 10, 11 kacc.
Epmoga A.I1., MJIEKCA

- 'eomerpus B Tabnunax 7-11 kmacc. Hemun E.I1., MJIEKCA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

- https://resh.edu.ru/

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/

- http://fcior.edu.ru/
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