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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
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 JJISi CamMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO 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 MaTEMaTHYCCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPaBUIBHBIX TPEJCTABICHUH O CYIIHOCTH W TMPOUCXOXKICHUU T€OMETPUUYCCKUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M WICaTbHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTUIECKOW HAYKOH SIBIICHUH U MPOIIECCOB PEATbHOTO MUPA, MECTE T€OMETPHH
B CHCTEME HayK M POJIM MAaTEeMAaTUIECKOTO MOJICIIMPOBAHHUS B HAYYHOM ITO3HAHUU U
B MPAKTHKE CIIOCOOCTBYET OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUAIIHXCS, a
TaK)KE€ KA4eCTB MBINIICHUS, HEOOXOAMMBIX [UUIS aJalTalid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpust siBiIsSIETCST OJHUM W3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHIECKUX YTBEPIKICHHM
B XOJI¢ PEIICHHS TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX O0JaCTSIX NeATENBbHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO OBITHSA, (opMma
OTPaKCHHUSI OKPYIKAIOMIETO0 MHpPA, YCIOBHUE YCIENTHOTO 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 MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

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  YCHEIIHOrO0  MPOJOJDKEHHUs  oOpa3oBaHUA 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 OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3zom, oOyuwaroluecs 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
npodeccuoHaIbHOU 1eATeTbHOCTH.

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 TIPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJIbTYPBI U OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOIHUM 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, MOJAEIHAX U B
peabHOM MHPE MHOTOI'PAaHHUKH U TEJIA BpaLCHUS;

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

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TEJIaX BPAlIECHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  AITOPUTMAMM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
GopMupoBaHHE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronnxcs,
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  Yy4EOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OIEHUBATh MOJYUYEHHBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE 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 NMPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOy OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUN Y
y4aluxcs B Kypce CTepeoOMEeTpUM TPOBOJIUTCS 3a CUET PEIICHUs 3a/1a4 Ha CO3/JaHue
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 UCXOIHOTO COJIEPKaHMUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«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 CpeIHEeTo 0011ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpeaeia€HHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYaIOUIUXCs, PACIIUpss |
yriryosisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuyenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce n 1 yac B
Henento B 11 kiacce, Bcero 3a aBa 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.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
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 IMIIOCKOCTEN: NTapajuIeNIbHbIE IIIIOCKOCTH; CBOMCTBA NAapaJlIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
Ky0, mapasuieNenures]; HIOCTPOCHHE CEUCHHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U TIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
IMPOCTPAHCTBE, NPSIMbIE MapaJUICJIbHbIE W MEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPNEHAUKYJSIPHOCTA TPSIMOM M TUJIOCKOCTH, TEOopeMa O MpsiMOu
NEPNEHAUKYISPHON 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 JI0 TTOCKOCTH, MPOEKITNS (GUTYPHI HA TUIOCKOCTh. [lepreHIuKyIsspHOCTD
IUIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEU. Teopema o TpEx
NePHEHIUKYISApax.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpPaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: 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 nupamuia, rpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIbI; PABUIIbHAS U
yceu€éHHas mnupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IPU3MaA U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAsA TPEYTrOJbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHne O MPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTpusi B IMPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOW,
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 MOBEPXHOCTH 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

[Hunuuapuyeckas MTOBEPXHOCT, obOpazyrorue UUAJIMHIPUYECKOU
MOBEPXHOCTH, OCh IWJIMHJPUYECKON TMOBEPXHOCTU. LlUnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCh, IJIOMAAhs OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYyC: OCHOBaHUWE M BepIlInHA, 00pa3yromasi
U OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

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 HUIUHIpA 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
NpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM m1apa u miomaasb chepsl.

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

Ceuenus muMHapa (MapaJjieIbHO U MEPIICHANKYIISIPHO OCH), CEYEHHUS KOHYyCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY ), CEUCHHUS 11apa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHME BEKTOpPA HAa YUCIO. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenuwe 3amay, CBSI3aHHBIX €
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocrermme 3amaun B
KOOpAMHATaX. Yron Mexnay BekTopamu. CKaasipHOE NPOU3BEIACHHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsSMBIMHU U ITIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOIIEecCTBa, TMPEJICTABICHHEM 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 HCTOJB30BAaHUIO ITUX JIOCTIKCHMH B JPYTrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy>KICHUI; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jJuyHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTAaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peTyisApHas GU3NIeCcKasi aKTHBHOCTD ); (PU3MUIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud U pealn30BbIBATH COOCTBEHHbIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy oOOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU; TOTOBHOCTBHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 33724 MATEMAaTUYE€CKOM HATPABICHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COLMAJIBHO-3KOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOIO XapakKTepa HSKOJOTMYECKUX  MpoOJieM;
OpHEHTALIME HA NPUMEHEHUE MATEMATUYECKUX 3HAHUW JJIs PELICHUS 3aj]lad B
00J1acT OKPY’KarOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJIEACTBUU TSI OKPYKAIOIIEN CPEBI.

IleHHOCTH HAYYHOT'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHHUEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOH eSITeIbHOCTH, ATaloB €&
pa3BUTHSL M 3HAYMMOCTH ISl Pa3BUTHUS LMBUJIM3ALIMHM; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTEeMaTH4YECKOW KyJIbTYpOM KaK CpPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh MPOCKTHYID U MCCIEA0BATEIIbCKYIO AEATEIIBHOCTD
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

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

1)  Vuueepcarvnvie  nosmasamenvhvle  Oeticméus, — obecneuusaiom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBuMA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs]  MOHSATUH; YCTAaHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIH3A;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBISBIISATH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U W
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 MaTEeMaTUYECKUX
YTBEPKAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
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 BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue qeiicCTBUS:

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

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbeKTa, SIBICHMS, TNPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

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

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmaumei:

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

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
c(OopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBHUHU 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 XOJI€ 00CYKIEHMsI 3a7aBaTh BOIIPOCHI [10 CYIECTBY 00CYX AAEMOMN TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
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; CAMOCTOSITEIbHO BEIOUPATh (hOpMAT BBICTYILIICHUS
¢ Y4€TOM 3aj]a4 IPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaIbHON
paboThl MpU peuieHur 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,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBINOJHATH CBOI 4YacThb pabOThl U
KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTMMHU YW€HAMHU KOMaH/1bl; OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT IO KPUTEPUsM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue
CMBICTIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C YIETOM UMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uH()OpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

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

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBHUSIM, OOBACHSITH
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.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTD U TIEPIEHIUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX U IUJIOCKOCTEH B
IPOCTPAHCTRE.

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

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

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (NMHpaMuaa; TMpHU3Ma,
PSMOYTOJIBHBIN TIapajuieNienurne, Kyo0).

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

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OODBICHATH IPUHIIUIIBI TIOCTPOSHUS CEYECHUH, UCTIONB3YS METO/ CIIEIOB.

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

PemaTte 3a1aun Ha HaAXO0XKJACHHE TEOMETPUUYECKUX BETUYMH 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
CKPEILIMBAIOIIUMHUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HaAXOXKJACHHE TEOMETPUISCKUX BETUYNH MO 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXKIY TMPSAMOA M  IJIOCKOCTBIO, MEXKITY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIONIAIA MMOBEPXHOCTEN MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJIa) C IPUMEHEHHEM (POPMYJT; BBIYUCIATh COOTHOLIEHUSI MEXKTY ILTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MNOHATUSAMM: CHMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKaX.

[IpumensTs reomeTpuueckue (HakThl JIs pEIICHHs CTEPEOMETPUUECKUX 3a/1aY,
[IPEIIOJIArarIIuX HECKOJIBKO 1IaroB PELIeHUs, €CIIA YCI0BUs IPUMEHEHUS 3a1aHbI
B IBHOH (hopme.

[IpuMeHAT,  mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAUTE IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PaCIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOMy4YEHHBIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATH pEajbHbIC
CUTyallUM W IIPUMEHATH HW3YUYCHHBIE MOHATHUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYJIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIM U TEOpEM, armapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a71a4M, CBA3aHHbBIC C HAXOK/IECHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYECKON TOBEPXHOCTH; HMIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yoIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MoBEPXHOCTb.

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

OOBSACHITH CIIOCOOBI TTOJTYYSHHUS TEJT BPAILICHHMS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

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

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

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMMCaHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbIYucisaTh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (UTYpbl OT PYKH W C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

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



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBaMU OHM 00JIaJatoT.

[IpuMeHATh TPaBUIIO NapAJLIEIEITATIEAA.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJd MEXKIY
BEKTOPAaMH, CKAJIIPHOE NPOU3BEJEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKAY
BEKTOpAaMH, CKaJspHOE MPOMU3BEACHUE, paCKIaAblBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAHMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIIeHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarINX HECKOJBKO IIAr0B PEMICHUS, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

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

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUMX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUUECKUX BEJIUYHMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/a4.

[IpuMeHAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
KU3HH, pACIO3HABATH POSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONMYYEHHBIE 3HAHUS Ha IMPAKTUKE: aHAIU3UPOBATH pealibHbIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE NOHATHS B IPOLECCE IOWUCKA PEIICHUS
MaTeMaTu4eckd CcHOpMYyTUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI U TE€OpeM, ammapara aareOpbl; penarh
MIPAKTUUYECKUE 3a]1a4, CBA3AHHbBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 Beezertie B crepeoMeTpiio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISAPHOCTD MPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTbl M@Ky NPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> MuzororpariHit 1 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMBI MHOTOrpaKHiKOB o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHUE: CEUCHUS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ’ P 4 https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 06 1
PEMBLTEN ° https://m.edso0.ru/1c209e37
bu6moreka [IOK
B 1
3 €KTOpbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 1 https://m.eds00.ru/1c209e37
4 [ToBTOpenue, o6odIIEeHNE, 7 1 bubnuoreka [IOK
cUCcTeMAaTU3aIys 3HaHUuH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10O 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsMasi, INTOCKOCTh,
npoctpancTBo. [IpaBuna
1 M300paKEeHUS Ha PUCYHKaX: 1 bubmorera [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IJIOCKOCTH, TICPECEKAIOIIECS 1 bubmorexa [TOK
> TP https://m.edsoo.ru/2d8a9c99
npsiMast ¥ TNIOCKOCTh
[TonsATHs: mepecekaronuecs
3 IJIOCKOCTH, TICPECEKAIOIIECS 1 bubmorera [JOK
> 1P https://m.edsoo.ru/db685e73
NpsiMast ¥ INIOCKOCTh
3HaAKOMCTBO C MHOTOI'paHHHKaMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bubmuoreka [JOK
PUCYHKAX, Ha IPOEKIIMOHHBIX https://m.eds00.ru/a63959%d
gepTexax
HavanwsHbie cBeneHus o kyoe u

R bubmuoreka [JOK

5 UpamMuie, uX pa3BEPTKU U MOJICTH. 1

CeueHns MHOT'OI'paHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBenieHus 0 Kyoe u

6 MUpaMuJie, UX pa3BEPTKU U MOJICTIH. Bubmmorexa LIOK
https://m.edsoo.ru/3d8ffd32

Ceuenuss MHOTOTPaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 [IOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHe 06 aKkCMOMATHYECKOM
MOCTPOEHUH CTEPEOMETPUM: bubmuorexa [JOK

8
AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsTHE 006 aKCMOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacmnonoxeHue npsMbix B

1 MIPOCTPAHCTBE: MEePECEKAIOIINecs, bubnunoreka [JOK
MapaJiyiebHbIC U CKPEIIUBAOIIHECS https://m.edsoo.ru/1a2520f6
MpsIMBIE
[TapannenbHOCTh IPSMBIX U
MIJIOCKOCTEN B IPOCTPAHCTBE:

12 napajulesIbHbIE NIPSIMBIE B Bubmmorexa LIOK

IIPOCTPAHCTBE; MapaAIICIbHOCTD
TPEX NMPAMBIX

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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[TapamienpHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmmoreka [{OK

13
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIuIBl ¢ COHANPAaBICHHBIMU bubnuorexa [JOK
CTOPOHAMU https://m.edso00.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubmuorexa [JOK
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienpHOCTB MIIIOCKOCTEM: bubnuoreka [IOK
MapajiyieabHbIE INTOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napasuiesbHbIX bubnuoreka [IOK
IIJIOCKOCTEN https://m.edso00.ru/e504d656
[Ipocreiimrie TpoCTpaHCTBEHHBIE
19 (burypbl Ha TUIOCKOCTH: TETPad bubmorexa HOK
P - TEIPEID, https://m.edsoo.ru/4a28dc02
KyO, mapajieenure/
. bu6mmoreka [JOK
20 II
OeTpoetiHe cetetit https://m.edso00.ru/1d434d0f
. bubmuoreka [JOK
21 I1
OCTPOCHHE CCHEHMH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota o teme
29 "[Ipsimble 1 TUIOCKOCTH B bubnuoreka [IOK
npocrpasctse. [lapamnensHocTs https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYASAPHOCTD MPSAMOMN U
PHEHIAMIYTD P bubmuoreka [JOK
23 IJIOCKOCTH: IEPHEHANKYJISIPHbBIE

MpsAMBIC B TIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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24 [Ipsimble napaiiienbHble U bubmuorexa [IOK
MEPIEHIUKYIISIPHBIE K IUIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuiebHBIE U bubnuorexa [JOK
MEPIEHANKYISPHBIE K MNIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyIsIpHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsIpHOCTH bubnuorexa [JOK
MPSAMOUN U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN TIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o ipsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edso00.ru/7d18834b
[leprienAnKyIp ¥ HaKJIOHHBIE!

31 paccTosiHUE OT TOYKH JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHuE OT MPSMOU J10 https://m.eds00.ru/33c477d3
IJIOCKOCTH
[leprienAuKyIp ¥ HaKJIOHHBIE:

39 paccTosiHUEe OT TOYKH JI0 IIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSMOU 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIMKyIIp M HAKIIOHHBIE:

33 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, bubnuoreka [IOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH

34 [lepnieHIuKyIIp M HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUC OT TOUKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
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paccTosiHue OT MPSMOU 110

TTOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YTOJI MEXIY bubnuorexa [JOK
MPSIMOM U IIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil bubnuorexa [JOK
JBYTPAaHHOI'O yTJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TUHEHHBIN yroil bubnuorexa [JOK
JBYTPaHHOI'O yTJIa https://m.edsoo.ru/c7c777ed
[lepneH MKy ISIPHOCTD INTIOCKOCTEM:
38 IIPU3HAK MEPIEHIUKYIISIPHOCTH bubmmorexa [OK
p P g yap https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEH
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:
39 MPU3HAK TEePICHIUKYISIPHOCTH bubmorera [JOK
p p f[ yIAp https://m.edsoo.ru/ed9e2a8e
JIBYX THJTIOCKOCTEM
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:
40 MPU3HAK TIEPICHIUKYISIPHOCTH bubmorera [JOK
p p il Yp https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEM
41 Teopema o TpEX MepHeHIUKYIIIpax bubmorera [JOK
P P PHEHAMIYICP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEpHEHIUKYIIIpax bubmorera [JOK
P P PHEHAMIILP https://m.edsoo.ru/52188a7d
43 Teopema o TpE€X mepHneHAUKYIIpax bubmotera [JOK
p P PHCHAMIIVP https://m.eds00.ru/9f246736
KonTponbHas padora mo Temam
44 "[lepneH IMKYISIPHOCTD NPSAMBIX U bubnuoreka [IOK

~ 1

mockocTeil" u "YTibl Mexay
MPSIMBIMU U TIIOCKOCTSIMU"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bu6mmoreka [{OK

45 MHOTOIPaHHHKA, BRITYKIIBIC B
P Y https://m.eds00.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi Ipu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsiMast 1 bubnuorexa [JOK
HaKJIOHHAs PU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJTHAs! TIOBEPXHOCTH TTPU3MBbI
47 [Tapamenenunen, TpsIMOYTrOJIbHBIN bubnuoreka [IOK
MapajyieenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIA,
IPaHU U OCHOBaHHE MUPaMUJIbI;
48 OOKOBas U MOJIHAS TOBEPXHOCTh Bu6mmorexa [JOK
P https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPaBUIIbHAS U
yceuéHHas mupaMua
[IpaBusnbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHHOTO
MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
49
MpU3Ma U NpaBUIbHAS TUPAMUIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MHUpPaMUIa
Y TIPaBWIBHBIA TeTpasp; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MHOT'OTpaHHUKAX: OKTad Bubmmorexa LIOK
P ) AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAIP.
CummeTpusi B IpOCTPaHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOUKH, bubnmoreka [JOK

HpHMOfI, IUIOCKOCTH. DIIEMEHTHI
CUMMCTPUHU B ITUpaMUIax,

https://m.edsoo.ru/b9e777d9
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mapajiiejcnmieaax, nmpaBujIbHbIX
MHOT'OrpaHHUKax

Briuncienue >iieMeHTOB

bubmmoreka [{OK

2 b
> MHOOFPAHHIKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JMaroHalv, YTkl
[Tnomaaps 60KOBOM MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH MPSMOMN
53 MPU3MBI, TJIOMIAb OCHOBAHHUI bubmmorexa LOK
P ’ . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOM MOBEPXHOCTH
MPSIMOM TPU3MBI
[Tmomane G0KOBOI TOBEPXHOCTH H
ITOBEPXHOCTH MPABUIIBHON
54 MMUPaMU/IBI, TEOpPEMa O TIIOMIA TN bubmmorexa [OK
P . P mamt https://m.edso00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTUPAMU/TBI
55 KontposbHas padoTa o reme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
> Housmite 06 0buEue https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
> O0bEm mupani bt https://m.edso00.ru/235171b3
N bubnuoreka [JOK
>8 O0bEm mupani bt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
> OObem mipamu et https://m.edso0.ru/79¢10312
n bubmuoreka [JOK
00 O0bEm mipamue! https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI Eubmiorexa OK

https://m.edsoo.ru/79853608
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https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
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bubmuoreka [JOK

62 O0bEm npu3vbl 1 https://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 OObEM MpH3MEI 1 https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o teme 1 bubmmoreka [IOK
"OOBEMBI MHOTOI'PAaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEHue, 06001IeHNE
65 cUCTEMaTU3alus 3HAHUMN. 1 bubnuorexa [JOK
[ToctpoeHue ceuenunii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpeHnue, 060061IeHNE
CHCTEMAaTH3alIMs 3HAHUI.
Brrunciienue paccTosiHUI: MEXKTY
66 JIBYMSI TOYKaMH, OT TOYKH 0 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH,
MEX1y CKPEIINBAOIIUMHUCS
MPSMBIMH
bu6mmoreka [JOK
67 Hroropas koHTpoJIbHAs padboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 000OIIEHNE
CHUCTEMAaTU3AIUs 3HAHHH.,
Brruunciienue yriioB: Mexy
68 CKPEIIMBAIOIINMUCS TPSIMBbIMH, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXAy IPSIMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKTY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: 1eHTp, paamyc,
1 JIMaMeTp; TUIOIIAb TOBEPXHOCTH 1 bubmorexa HOK
p; p https://m.eds00.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxenue cepsl

5 M TUIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue cdepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f72
Hunuaapuyeckas MoBEpXHOCTD,

4 oOpa3zyromue MHIHHIPUICCKOM 1 bubnuoreka [JOK
MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
UWIMHAPUYECKON TOBEPXHOCTH
Hunuaap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIas U och; 1 bubnunoreka [JOK
IUI0IIa s OOKOBOU U ITOJIHOU https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o06paxenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuHapa.

5 Ceuenns nuuHApa (MIOCKOCTHIO, 1 bubmuoreka [JOK

napayuienbHON WITN
MePIEeHIUKYISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckast noBEpXHOCTb,
o0pa3yromme KOHHISCKOU

bubmmoreka [{OK

! IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHHE B BEPIINHA,

8 06p23;.y}0ma51 1 OCb; nnopmanb brbmmorexa [TOK

. . https://m.eds00.ru/897dd3b2
OOKOBOI1 M MOJIHON MOBEPXHOCTU
VYceu€HHbIil KOHYC: 00pa3yronme u
9 BBICOTA; OCHOB&IZI/I?I " gOKZB;II bubmorexa HOK
’ https://m.edso00.ru/1468bab3
MTOBEPXHOCTh
N306paxenune koHyca Ha
IJTOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (TIIOCKOCTHIO, bubnuoreka [IOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIIEH yepes
BEPIIUHY)

1 KomOuHanwms Ten BpamieHus u bubnuoreka [JOK
MHOTOI'PAaHHUKOB https://m.edso0.ru/3cef10e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ10 chepsl; chepa, BOUCaHHAS B bubnunoreka [JOK
MHOTOI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [TonsTre 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOIiCTBa 0OBEMOB TeEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 Obém uHHApa, KoHyca https://m.eds00.ru/5513d87b
15 O06bEM mapa u miaomaas chepb Bubmorexa LIOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/897dd3b2
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbIE TEeNa B TPOCTPAHCTBE.
CooTHoLIeHUSs MCXKIY IUIoIagsaMu

bubmmoreka [{OK

16
MMOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
HOI00HBIX Tell
KouTponsHag padora 1o reMam
17 "Ten’f Bpa erm" u "O0BeMBI bubmmorexa LOK
" patt https://m.edso0.ru/4a33a8ab
TN
18 BexTop Ha miockocTu U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C.]'IO)KGHI/IG " BBIYUTAHUEC BEKTOPOB BH6HHOTeKa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOpA HA YHUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapasmienenunena
Pemienue 3ama4, cBsI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmorexa OK
P p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanaatHO-BEKTOPHBIN METO
23 il I/IpI;I_HeHI/II/I FGOMe"I[) NYECKUX ! Bubmiorexa OK
PP p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsmoyronpHas cucteMa
KOOPJMHAT B IPOCTPAHCTBE.
P poctp bubmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimue 3anaun B
KOOpJIMHATax

https://m.edsoo.ru/48db7058
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VYros MexK Iy BEKTOpaMH.

25 CkarnsipHOE TIPOU3BE/ICHUE bubmmorexa LIOK
p p . https://m.edsoo.ru/725effc4

BEKTOPOB
Brruncnenue yrioB Mmexuy bubnuorexa [JOK

26
NPSAMBIMU U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbHas pabota o teme

27 "BeKTOpBI 1 KOOPANHATEL B bubmmorexa LOK

P " P https://m.edso0.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpeHme, 0600IIEHNE U

28 CHUCTEeMaTH3alrs 3HaHU. bubmuorexa [JOK
OcHoBHbI€ (HUTypHl, HaKTHI, https://m.edso00.ru/1780ba5d
TEOpPEMBI Kypca IUTaHUMETPUH
[ToBTOpEeHuUe, 0600IIEHNE 1

29 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
OcHoBHBIE (DUTYpPHI, (PaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IUTaHUMETPUH
[ToBTOpEeHuEe, 0600IIEHNE U

30 cUCTeMaTH3alMs 3HaHui. 3agaun bubnmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IIEHNE 1

31 cUcTeMaTH3alys 3HaHUM. 3a1auun bubmuoreka [JOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEeHue, 06001IIeHNE U

39 cUCTEMaTHU3aIus 3HAaHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, (HAKTHI,
TEOpPEMBI Kypca CTepeOMETpUn

https://m.edsoo.ru/74b2ad91
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bubmuoreka [JOK

33 Hrorosas xonTponbHas pabora ! https://m.edsoo0.ru/ec24dfc2
34 [ToBTOpEeHUe, 00600ImEeHNE U 1 bubnmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

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

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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