


MWHUCTEPCTBO MPOCBEIEHUASI POCCUIICKOWN ®EJEPALIMU

MunucTepeTBo odpazoBanust Opendyprekoii odiactu

MO AkOyaakcKkui paion

MBOY '""Kapacaesckas COILI"

PACCMOTPEHO COI'JTACOBAHO VTBEPKAEHO -,
Pykosoautens MO 3am.upextopa no YBP IIHpefTopf”:,‘: A
,» %a/ § s S| =535
cy, ,543/ o H |
/7 \

C.T.Ebpemkuna

ITpotokon Nel
oT «28» 08 2024 r.

(/H.I'I.Bopomnxosa

[TpoTokom Nel
oT «29» 08 2024 r.

.

\%X,, TL.B Jdha
Q4

Tpukas Ne01/09-143

oT «30» 08 2024 .

PABOYAS IMTPOI'PAMMA

(ID 5140928)

yueOHoro npeamera «['eomerpus. basoBbiii ypoBenb»

s odyyaromuxest 10-11 kinaccos

c.Kapacaii 2024



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHBIE IIPAMBIE B  IPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocreiimve mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPIECHAUKYISAPHOCTH IMPSMOA UM IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYCCKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0IA b CEPHI.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajyieIbHO U NEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CkalaspHOE MNPOM3BEIECHHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTE! pOCCHIICKOro Hapoja;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPHUMEHATh MaTeMaTHYSCKUE 3HAHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHbI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rH4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHM Ui PEIICHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOINECTBEHHOW TMPAKTUKH, IOHHMMaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOSKTHYIO M HMCCIICOBATCIIBCKYIO JICSITCIIBHOCTh
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayutl, yMeHul pabomams ¢ ungopmayueti).

ba3zoBblesiornueckueeicTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUECHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBblenccienoBarenbckmneieicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTHUBOPEUYHE, MpoOIemy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOIEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBaTh UJI€U, HALIEJIEHHBIE Ha MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO 4YacTh pabOTBI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuIeNIeuIe, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkKJACHUE T€OMETPUUCCKUX BEIIMUMH 10 0OpasiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUSIMH: UHUIUHAPUYECKAs MOBEPXHOCTh, OOpasyromue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI TTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M MIIOMAMA  TOBEPXHOCTEH  TeNl  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAIsIMU MOBEPXHOCTEH UM 00BEMaMuU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEPNPETUPOBATH U MPEOOpPa3oBbIBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHIThH, KAKUMU CBOMCTBAMHU OHU 00J1aJ1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

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

Pemlatp 3agaun Ha [10Ka3aTelbCTBO MATEMATHUYECKUX OTHOLIEHHM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1aY.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHUS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJIECHUEM F€OMETPUUECKUX BEJIMUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (mupossIe)

n/m | TeMIporpammbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
bubmmoreka [IOK

1 B 1 1
BEACHIE B CTCPCOMETPHIO 0 https://m.edso0.ru/1c209e37
[IpsiMBbI€ M TIIIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTBIPAMBIX U https://m.edso0.ru/1c209e37
IIJIOCKOCTEMN
3 [IepneHIMKYISIPHOCTBIPAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTER https://m.edsoo.ru/1c209e37
VYTl MKy NPAMBIMU U bubnuoreka [IOK
4 10 1
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHIIA https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9
PEMBIMEOTOTPAHHIKOB https://m.edsoo.ru/1c209e37
7 IToBTOpenue: ceuenus, 4 1A 13.05 bubnuoreka [IOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME



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

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/m TEMIPOrpaMMbl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
o0pa3oBaTe/bHbIEPECYPCHI
bub6mmoreka [{OK
! Tenappauenis 12 https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
2 OObEubr Ten > L https://m.edso0.ru/1c209e37
3 BexTopsl 1 koOpIMHATEI B 10 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHUCTEeMaTU3alI3HAHU I https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOT'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(OTpe3KoB), CepeMHBI
oTpe3Ka

02.09.2024

bu6moreka [IOK
https://m.edsoo.ru/aecc77cd

IlonsaTus:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepECEKAOIIHNECs TpsiMast
H IJIOCKOCTH

06.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
[IEPECEKAOIIMNECS TIPAMas
U TJIOCKOCTD

09.09.2024

bubmuoreka [JOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

13.09.2024

bu6mmoreka [JOK
https://m.edsoo.ru/a63959ed



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

M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauansarie cBeneHus o
KyOe U mupamuje, ux

bu6mmoreka [{OK

> Pa3BEPTKU U MOJIETIH. 16.09.2024 https://m.edso0.ru/b30dff38
CeueHUsAMHOTOTPaHHUKOB
Hauanenbie cBeneHus o

5 Ky6e"1/1 MApaMuJIe, UX 50.09.2024 bubnuoreka [IOK
Pa3BEPTKU U MOJIENH. https://m.edso0.ru/3d8ffd32
CeueHnsIMHOTOTPaHHUKOB
[Tonsatue 06
aKCHOMaTHYECKOM
MMOCTPOCHUHU bubnuoreka [JOK

7 23.09.2024
CTEPEOMETPUH: AKCHOMBI https://m.edsoo.ru/Occ5c4fe
CTepEeOMETPUU U
CIIEJICTBUS U3 HUX

8 CraproBasiMarHoCTUKA 27.09.2024 bubnmorexa [IOK

https://m.edsoo.ru/239c8ch4

Pemrenue 3agau Ha

9 MPUMEHEHUE aKCUOM 30.09.2024 bubnuoreka [JOK
CTEPEOMETPUH U UX https://m.eds00.ru/65c6b106
CIIEICTBUU
Pemenue 3a1ay Ha

10 IIPUMEHEHHE aKCUOM 04.10.2024 bubnuoreka [IOK
CTEPEOMETPUHU U UX https://m.edsoo.ru/258fc245
CIEACTBUM

11 B3auMHoe pacnionioxxeHue 07.10.2024 bu6moreka [JOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

IPSIMBIX B IPOCTPAHCTBE:
IIepECEKaOIIHeECs,
IapajuieIbHbIE U
CKpELIUBAIOIIHECS
IpsiMble

https://m.edsoo.ru/1a2520f6

[TapamiensHOCT IPSAMBIX
U IIJIOCKOCTEN B

MPOCTPAHCTBE: Eub 110K

nonorexa

12 apasure e e 11.10.2024
HAPAILICTILHBIC TPAMBIC B https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE;

MapaIeIbHOCTh TPEX

MIPSIMBIX

[TapamrenpHOCTE IPSAMBIX

U IJIOCKOCTEN B BuG 1OK
nonmoTexa

13 OCTpaHCTBE: 14.10.2024
MPOCTPanCTB . https://m.edsoo.ru/eeld19b9
[TapannensHOCTH NPSIMOM
U TUIOCKOCTH
VYrisi ¢ EuG 1OK

nonmoTexa

14 € 18.10.2024
CORANPARTICHERMUICTOPOH https://m.edsoo.ru/9f4071b9
amu
v e

15 TOJI MEXy NPSMBIMU B 21.10.2024 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
%

16 rOJI MEX]Ty IPSIMBIMU B 25 102024 bubnuorexa [IOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapaniensHOCTHILIOCKOCT Eufs OK

17 | eit: 08.11.2024 | Dromiotera Li

https://m.edso0.ru/2e18f255
MapayieNbHbICTNIOCKOCTH
CaoiicTBanapamienbHbIXIT
18 P 11.11.2024 bubmuoreka [JOK

JIOCKOCTEN

https://m.edsoo.ru/e504d656



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656

IIpocreitmme
IIPOCTPAHCTBEHHBIC

bu6mmoreka [{OK

19 a TUIOCKOCTH: 15.11.2024
Qurype! Ha nIoCKoCTH https://m.edsoo.ru/4a28dc02
TeTpasdp, Kyo,
napajuieJenumne;y

bu6mmoreka [{OK
20 [TocTpoeHuneceueHuH 18.11.2024
TpocHHeCEREHIH https://m.edsoo.ru/1d434d0f
bubmmoreka [{OK

21 [TocTpoeHneceueHM 22.11.2024

TpocHHeCEREHIH https://m.edsoo.ru/ec26fe5d
KonTpossHas pabora no
teme "l[Ipsmble

29 IUIOCKOCTH B 55 112024 bu6moreka [IOK
MIPOCTPAHCTBE. https://m.edsoo0.ru/9a0a9e56
[TapannenbHOCTBIPAMBIX
U II0CKoCTei"

[TepieHANKYISAPHOCTH
o OCKOCTH:

23 MPSAMOU U TIIIOCKOCTH 59.11.2024 bubnuoreka [IOK
MEePIEeHANKYIISIPHBIE https://m.edsoo.ru/b19f6a5d
MPsIMBIE B TIPOCTPAHCTBE
[IpsiMble apauieIbHbIC U BuG 1OK

nonmoTeka

24 epre € 02.12.2024
HOPLICHIMEYIBIPHBIC K https://m.edsoo.ru/0ac11c95
IIJIOCKOCTH
[IpsiMble apajuieIbHbIC U B 10K

nonroTeka

25 06.12.2024
HEPLICHMEYICIPHBIC K https://m.edso0.ru/ba545966
IIJIOCKOCTH
IIpusnax Bu6 110K

noIMoTEKA

26 09.12.2024
HepHeHVHHKyMpHOCTH https://m.edsoo.ru/f85bfc46
MPSAMOM M TIOCKOCTHU

27 ITpuznak 13.12.2024 bubnuorexa [IOK



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

NEPIECHANKYIIPHOCTH
IIPSIMOM U TUIOCKOCTH

https://m.edso00.ru/79165d15

Teopema o npsmoit

bu6mmoreka [{OK

28 | nepnenmKyIApHOil 16.12.2024 https://m.eds00.ru/635¢5087
IJI0OCKOCTH
Teopema o npsimMoit BuGmorexa [[OK

29 | mepUCHmKYIApHOIL 20-12.2024 https://m.edso0.ru/bd3745f8
IJI0CKOCTH
Teopema o npsmoit

30 MEePIEeHANKYISIPHON 53.12.2024 bubnuorexa [JOK
IIJIOCKOCTH, pEIIECHUE https://m.edsoo.ru/7d18834b
3aza4
[lepnenaukynsp n
HaKJIOHHBIE: PACCTOSIHUE Bu6morexa LIOK

31 OT TOYKHU JI0 HJ‘IOCKOCTE/I, 27.12.2024 httos://m.eds00.ru/33c477d3
paccTosiHue OT MpsIMOH 10
MJI0CKOCTH
[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSIHUE Bu6morexa [IOK

32 OT TOYKHU JI0 HJ'IOCKOCTE/I, 28.12.2024 httos://m.edsoo.ru/66fefadd
paccTosiHue OT MpsIMOU 10
MJI0CKOCTH
[lepnienqukynsip u
HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 HJ'IOCKOCTE/I, 10.01.2025 bubnuorexa [IOK
paccTosiHue OT MPAMOU 110 https://m.edsoo.ru/abb7b8e3
IIJIOCKOCTH.
Pemenuesanau

34 Ilepnenukysip u 13.01.2025 bubnuorexa [IOK



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3

HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO TIIIOCKOCTH,
paccTostHue OT MPSAMOM 10

https://m.edsoo.ru/dbee22bc

IUIOCKOCTH.
Pemenuesanau
VYTIIBI B IpOCTPAHCTBE:
35 0J1 Me)Kp HpHMOfI u 17.01.2025 bubnmorexa LHOK
yr Ay ip R https://m.edsoo.ru/6b61b2b4
IUIOCKOCTBIO
BYI'paHHBIN yTOJI,
36 fnigl{mﬁ ZJFI 20012025 | Promiorexa LOK
s o https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOTO yTJIa
BYT'PaHHBINA yIroJI,
JAByrpartibiii yr Bu6morexa 1[OK
37 JUHEWHBIN yroJI 24.01.2025
https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yrja
[TepieHANKYISPHOCTH
IUTOCKOCTEMN: TIPU3HAK Bbubanorexa ILHIOK
38 P 27.01.2025 nomorexa I
MEePIEeHANKYIISIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[TepnieHMKYISIPHOCTH
IJIOCKOCTEN: IPU3HAK bub6 € OK
39 P 31.01.2025 nosmorexa 1
MEePIEeHANKYIISIPHOCTH https://m.edsoo.ru/ed9e2a8e
JBYX IJIOCKOCTEN
[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK B 10K
noInoTEKA
40 EPHEHIUKYIIIPHOCTH 03.02.2025
PHICHIMERY. pv https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEH.
Pemenueszanau
Teopema o b K
41 P 07.02.2025 nommotexa [0

TpEXMEePHEeHIUKYIIAPax

https://m.edsoo.ru/e4972cdc



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc

42

Teopema o
TPEXIIEPIIECHIUKYJIIIPAX

10.02.2025

bubnuoreka [IOK
https://m.edsoo.ru/52188a7d

43

Teopema o Tpéx
[IEPIEHINKYIIAPaXx,
pelieHue 3aaau

14.02.2025

bu6mmoreka [{OK
https://m.edso0.ru/9f246736

44

KonTtponsHas pabora o
TeMaM
"[leprnieHIUKYISAPHOCTD
MPSIMBIX U IJIOCKOCTER" 1
"VYrisl MeXTy NPSMBIMA 1
II0CKOCTAMU"

17.02.2025

bu6mmoreka [{OK
https://m.edsoo.ru/5b971ef3

45

[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBI€ 3JIEMEHTBI
MHOTI'OTpaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTI'OTpaHHUKA

21.02.2025

bu6moreka [IOK
https://m.edsoo.ru/2d24e873

46

[Ipu3ma: n-yronbHas
pu3Ma; TpaHu U
OCHOBAaHUS IPU3MBIL;
npsiMasi ¥ HaKJIOHHAsI
MIPU3MBI; OOKOBAs U
TOJIHAsl TIOBEPXHOCTh
TIPU3MBI

24.02.2025

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

47

[Tapamenenurnen,
IIPSAMOYT OJIbHBIN
napajuieJIenuIe] 1 €ro
CBOMCTBA

28.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

IInpamupa: N-yroybHast
nMpamua, rpaHy u
OCHOBaHUE HPaAMU/IbL;
OOKOBas M OJTHAS
MIOBEPXHOCTh TUPAMMU/IBI;
IIpaBWJIbHAS U yceUEHHAas
nupamuia

03.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBunbHBIE
MHOTOTPaHHUKU: IOHSTHE
MIPaBUIILHOTO
MHOTOTpaHHUKA;
MpaBUJIbHAS TPU3Ma U
MpaBUJIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
NUpPaMKIa ¥ IPAaBUIbHBIN
TeTpasap; Kyo

07.03.2025

bu6moreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o
MPaBUITLHBIX
MHOTOTpaHHHUKaX:
OKTasp, J0JAeKadip U
HUKOCadIP.

10.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETPHSI OTHOCHTEIILHO
TOYKH, IPSIMOH,
TJIOCKOCTH.
DNEeMEHTBICUMMETPUH B
MUpaMHIax,
napajieJenumnenax,

14.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

MPpaBHUJIbHBIXMHOT'OT'PaHHHA

Kax
Brruncnenune 31eMeHTOB Bu6 110K
nosmorexa
52 MHOTOT'PaHHHKOB: PEODa, 17.03.2025
P peop https://m.edsoo.ru/6cdbecef
JMArOHAJIH, yTJIbI
ITnomanas 00K0BOI
MOBEPXHOCTH U MOJHON
ITOBEPXHOCTH MPSMOM Bu6 110K
nomorexa
53 MPU3MBI, IIJI0IIAE 21.03.2025
P . taa https://m.edso0.ru/37d84157
OCHOBaHUH, TeOpeMa 0
OOKOBOM MOBEPXHOCTHU
MPSAMOM IPU3MBI
ITmomans OOKOBOI
MMOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON
54 MApaMHIbI, TEOPEMA O 24.03.2025 bubmmorexa IOK
PaMHIBL, TCOp . R https://m.edso0.ru/5603e30b
Iomaa OOKOBOM
MMOBEPXHOCTU YCEUEHHOM
MTAPAMU/IBI
KourponsHas padora 1o bub6 OK
55 P P 04.04.2025 nosmotexa I
Teme "MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bubmuoreka [JOK
56 ITousaTre0000BEME 07.04.2025
https://m.edsoo.ru/7ad0020b
bubmuoreka [JOK
57 O0BéMIUpPaMUILI 11.04.2025
p A https://m.edso0.ru/235171b3
bu6mmoreka [JOK
58 O0BéMIUPaAMUIBI 14.04.2025
p g https://m.edsoo.ru/f47dfefd
O0béMyceueHHOHTUPaMi IN K
59 Y P 18.04.2025 nommorexa 110

IIBI

https://m.edso0.ru/79¢10312



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
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

OO0BEMIUpaMuIBL. bubnuorexa [IOK

60 21.04.2025
Pemenuesanau https://m.edsoo.ru/2faadc3f

bu6mmoreka [IOK

61 O0Bé 25.04.2025

DEMIIPHIMET https://m.edso0o.ru/79853608
bu6mmoreka [IOK

62 O0Bé 3 28.04.2025

DEMIPHSMH https://m.edsoo.ru/1e053890
OOBEMITPU3MBI, bubnuorexa [JOK

63 05.05.2025
pelenne3anay https://m.edso0.ru/482d3f51
[Ipomexyrounas Bu6 110K

nOInOTEKA

64 aTTecTanus 13.05.2025

8 https://m.edsoo.ru/b9146bc0
KonTpomnbsHaspabora
Amnanus, pabota HaJ
ommOKkamu Pemenne 3ama
65 IMOKaAMU m HIE 3a1a4 16.05.2075 bu6moreka [IOK
1o Teme "OOBbEMBI https://m.edso0.ru/28a6573c
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 06o0IICHNE
cHCTeMaTHn3a 3HaHUI.

66 HCTEeMaTH3alus 3H i{I/H/I 19.05.2025 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CHUCTeMaTh3aIys 3HAHHH.

Brruucnenue pacctossHMiA:
MEXK, BYMSI TOUKAMH,
67 OT T:‘?Ki YZIH SIMOM, OT 23.05.2025 bubmotera [JOK
A0 TP ’ . https://m.edsoo.ru/f7792ba9
TOYKH J0 INIOCKOCTH,
MEXIY
CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
68 [ToBTOpeHue, 060061IeHNE 28.05.2025 bu6moreka [JOK



https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

CHCTeMaTH3alus 3HaHUH.
Brrunciienue yrios:
MEXIY
CKpEIIMBAIOIIUMHUCS
MPAMBIMH, MEXKY IPSIMOUN
U INIOCKOCTHIO,
JIBYIPaHHBIX YIJIOB, YIJIOB

MCKIAY MMIIOCKOCTAMU

https://m.edso0.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/56765e8b

11 KVIACC

Ne KoauvecTBoyacoB
aramsyde | JJIeKTPOHHbIeNM(PPOBbLIEOOpPa3OBaTEIb
Temaypoxka Bce | KonTpouabHbIep IIpakTHyeckuep A y P op P
n/ HUS HbIEpecypChl
I ro a0oThI a00ThbI
Cdepa u map: nueHrp,
ainyc, THaMETP; b K
1 paanyc, p 1 03.06.2024 nommoreka 11O
IIJIOIIA/Ib TOBEPXHOCTH https://m.edso0.ru/0341bc2b
chepsl
Bzaumnoe
pacnosioxkeHue cepsl
U IJIOCKOCTH; b K
2 1 10.09.2024 nomioreia LO
KacaTeabHast https://m.edsoo.ru/bed12a43
MIJIOCKOCTH K cepe;
IJI01a b CHephl
N3obpaxenue chepsl, BuG OK
e
3 miapa Ha IIOCKOCTH. 1 17.09.2024 nosmotexa I
https://m.edsoo.ru/bc15f7f2
Ceuenusiapa
Huwmaapudeckas
MTOBEPXHOCTb,
oOpa3zyrolue
4 unimﬁo NYECKOU 1 24.09.2024 Eubmorexa HOK
P o https://m.edso0.ru/6054h8c1
MMOBEPXHOCTH, OCh
HAJTUHIPHIECKOM
MMOBEPXHOCTHU
HunuHap: ocHOBaHUS
bu6mmoreka [JOK
5 1 OoKkoBas 1 01.10.2024
https://m.eds00.ru/188f6216
MTOBEPXHOCTb,



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

oOpa3yrolas u ocCh;
II0MIa b OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
JI0CKOCTH. Pa3zBéprka
nunuHapa. CeyeHus
HWIMHIpa
(TTOCKOCTHIO,
MapayieIbHON WK
MEPIEHIUKYIISIPHON
OCH LMJIMH]IPA)

08.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHHUYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

15.10.2024

bu6moreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u
BEpIINHA,
oOpa3ymolas 1 ocCb;
IUIoIAaas OOKOBOM U
MTOJTHOM MOBEPXHOCTH

22.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/897dd3b2

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb

05.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

10

N306paxeHue KoHyca

12.11.2024

bu6mmoreka [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

Ha IUIOCKOCTH.
Passéprka KoHycCa.
Ceuenus koHyca
(TI0CKOCTHIO,
IapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH yepe3

https://m.edsoo.ru/Obdelbe8

BEPIIHHY)
KombOunamus ten Bu6 110K
HOIHOTEKA
11 19.11.2024
Bpatients i https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpaHHuk,
OITMCAHHBIM 0KOJIO
chepsr; chepa, bubnuoreka [IOK
12 26.11.2024
BITMCAaHHAs B https://m.eds00.ru/0b136158
MHOTOTPaHHUK WUJIU B
TEJIO BpallCHHs
ITousitre 00 00BEME. EuG 1OK
HOIHnoTEKA
13 O 7 03.12.2024
CH,(,)BHHC coonctsa https://m.edsoo.ru/26a03fb7
00BEMOB TeN
61e
14 O0bEMuMIMHApa, 10.12.2024 bubnuoreka [JOK
KOHYycCa https://m.edso0.ru/5513d87b
15 O0bEM m1apa u 17.12.2024 bubmuoreka [JOK
101 A b CHephl https://m.edsoo.ru/d189bde2
ITogo6HBIE Tea B
16 | POCTpaHCTEe. 24.12.2024 bubnuorexa LIOK

CoOTHOILIIEHUS MEKTY
IUTOIAISIMHU

https://m.edsoo.ru/810cfleb
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IIOBEPXHOCTEH,
00BEMaMHU 110 I0OHBIX
TEN

KontponsHas pabora
o remaMm "Tena

bu6mmoreka [IOK

17 14.01.2025
BpalieHus" u https://m.edsoo.ru/4a33a8ab
"O0BembI Ten"
Bekrop Ha mimockoctu

18 P 21.01.2025 bubnuotexa [JOK
U B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
Cnoxenue u

19 28012025 | Dromorera [JOK
BBIYUTAHUEBEKTOPOB https://m.edso0.ru/23f4f089
YMHOXEHUEBEKTOPAHA bubnuoreka [IOK

20 04.02.2025
YHUCIIO0 https://m.edsoo.ru/dee379eb
Paznoxkenue BekTopa
0 TpEM
HEKOMIJIaHAPHBIM

21 P 11.02.2025 | Drommorexa [OK
BEKTOpaM. https://m.edsoo.ru/a28fd74e
[IpaBunonapasmienenu
neaa
Pemenne 3amau,
CBSI3aHHBIX C bubnuoreka [JOK

22 18.02.2025
MPUMEHEHUEM TTPaBUJI https://m.edsoo.ru/5a827900
JIEUCTBUI C BEKTOpaMHU
KoopaunatHo-
BEKTOPHBINA METOJ MPHU

23 p JLTIp 55 02,2075 bu6mmoreka [JOK
pelIeHnH https://m.edsoo.ru/d3alfe30
F€OMETPUUECKHX 3a]1a4

b K
24 [IpsmoyronbHas 04.03.2025 nomorexa 110

https://m.edsoo.ru/48db7058
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CUCTEMA KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B
KOOpAHMHATAX

25

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

11.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/725effc4

26

Brruncinenue yrios
MEXITY IPSIMBIMHU 1
TJTOCKOCTSIMH

18.03.2025

bu6moreka [IOK
https://m.edsoo.ru/8efbe78e

27

KontponbHas padota
o teme "Bektopsl
KOOpPJIMHATHI B
npocrpanctae”

25.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fch

28

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIC
¢burypsl, GhakTsl,
TEOPEMBI Kypca
IJIAHUMETPUHU

08.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/1780ba5d

29

IToBTOpEHME,
o0o0mieHune u
cUCTEMaTHU3aIus
3HaHuH. OCHOBHBIE

¢burypsl, GhakThl,

15.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/078cd184
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TEOpeMBI Kypca
IUIAaHUMETPUU

30

[ToBTOpEHME,
000011eHNE U
CHCTEMAaTH3alH
3HAHUU. 3ajaun
MJIAHUMETPUHU U
METO/IbI UX PEIICHUS

22.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHUH. 3agaun
MJITAHUMETPUHU U
METO/Ibl UX PEIICHUS

29.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3allHs
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

06.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

33

IIpomeskyTouHasaTTe
cranust
KonTpoabnasipaéora

13.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/ec24dfc2

34

IToBTOpEHME,
00001ICHUE
CHCTEMAaTHU3allHs
3HaHUH

20.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHaJIu3a, FTeOMEeTpPHsL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

ap., AKI_II/IOHCpHOG 06HICCTBO «H3paTenbCcTBO «HpOCBeHleHI/IC»

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
['eometpus. [loypounsie pa3padotku. 10-11 kmaccel: yuebHoe mocodue st
obmieoopasosar.opranusanuii/ C.M.CaaxksH, B.®.Byty3os. — M.:

ITpocsenienue, 2017

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f419d08

Enunas xomnekuus LudpoBeix oOpa3zoBaTeabHBIX pecypcoB - http://school-

collection.edu.ru/catalog/rubr/?subject[0]=17

Peectp npuMepHbIX 00pa3oBaTelbHBIX MporpaMM - hitps://fgosreestr.ru/

KoHncTpykTop pabounx mporpamm - https://edsoo.ru/

https://uchi/ru/
https://resh.edu.ru/
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