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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJIJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CamMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYCHHsS TEOMETPHHM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEICTABICHUNH O CYIIHOCTH M MPOUCXOXKIACHUH T€OMETPHUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKkTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHHUS
ydaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOIWMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcsl OAHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, 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 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, 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
OTPaKCHUS OKPYIKAIOIIEr0 MHpPA, yCIOBUE YCIENTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAMHSECT pa3Hble BHUAbI Y4YEOHOM U TPYAOBOM JAESATEIBHOCTH,



ABJIAETCS OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3aja4a (HOpMUPOBAHUA y OOYUYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS 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
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JACUCTBHH,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCIEIIHOIO MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
OOyJaroIIMXCsl CPEHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3zom, oOyuwaroluecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOMThH OOIIME MATEeMAaTHYECKHE YMEHUs, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
riIyOOKO, €clii B JajbHEHIlIeM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpallleHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaAICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJaX BpaIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE  AITOPUTMAMH  pEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUE YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUIEKTYaIbHBIX " TBOPYECKHUX CHOCOOHOCTEM
OoOy4Jarommxcs, TO3HABATEIIBHOW  aKTUBHOCTH, HCCJIEI0BATEIBCKUX
YMEHUH, KpUTHIHOCTHU MBIIIJICHUS;



e (QopmupoBanue (GyHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYJIMpPOBATH HMX Ha S3bIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT Uil pelieHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHWs 3aj7ad, peliaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHENIIeMy U3YUEHUIO TIpeaMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOJy OOyYEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IMPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUN Y
y4almmxcss B Kypce CTEPEOMETPUM MPOBOAUTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAaHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NPOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEP KaHUsI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAWHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacmpeneln€éHHBIM [0 TrojaM O0O0ydeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHSATUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYyNATEIbHO, 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 YYEGBHOM IIJIAHE

Ha u3yuyenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce n 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKarOIInecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocrteiiue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W IEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK I[EPHEHAUKYJSIPHOCTH NPSMOM M IUIOCKOCTH, TeopeMa O NpsMOu
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yrojl JBYIPAaHHOIO  yrja.
IlepnieHaAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: IIPU3HAK  INEPHEHAUKYJAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKM; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npy3Ma; TpaHU M OCHOBAHMs HPU3MBI; NpsMas U HAKIOHHAsI IMPU3MbI; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero cpoucrsa. llupammpa: n-yronpHas nupamMuaa, rpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIPAaBUJIbHAS NMPAaMHUJA; NPaBUIbHAs TPEYroOJIbHAS IMpPaMHUIAa W NPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
noJiekasip ¥ ukocasip. CeueHust IpuU3Mbl U IUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHM B  IIHpaMHJIAX, HapaJuIeICHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEJl.

11 KVIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorue UTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: oOcCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyromias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUWE M BepIInHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IJIOMIAb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnionoxenue cepsl U MIIOCKOCTH; KacaTtelbHas IJIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

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

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEMe
NpsIMOYTOJIBHOTO Mapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
konyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHne yrioB Mexay MNpSIMBIMU U INIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

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, ONPOCHI 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 HCTOJIb30BAaHUIO ITHX JIOCTHIKEHUH B JPYTUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOT'O BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OYAYIIErO.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyxIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTAaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OTIbIXa, peryJspHas busnueckas aKTUBHOCTH); ¢du3ruecKoro
COBEPIIICHCTBOBAHNUA, npu 3aHSTHIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymieit mnpodeccud U pealn30BbIBATH COOCTBEHHbIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HM, TOTOBHOCTBHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpembl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JaCTH  OKpY’)KaloIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH HX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPYKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu Kak c(epbl YeIOBEYECKOH JCATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO MpeaMeTa
«Maremartuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATIbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvnvle  Oeticméus, — obecneuusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NpPOYeCcco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICaAnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eMcTBuA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAaHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
yTBEpUTEIbHBIE W OTPHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0O0IIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabckue 1eiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, NpoOIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo
0o0BbeKTa, SIBICHMS, TNPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3UMPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

e BBUIBIATH JAeUUUTH UH(DOPMALUM, NAHHBIX, HEOOXOAMMBIX IJIsi OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

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

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenne:



BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHM U LEISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOZly pelIeHus 3a1a4i, KOMMEHTHPOBATh MOJy4YEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOIl TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEUIEHNs; COMOCTaBJISAITh CBOU CYXIEHHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYXKMBaTh pa3jiu4yve M CXOACTBO MO3MIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3ydbTaTbl  pElIEHHs  3adauyd,  OKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YUYETOM 3aJ1a4 NMPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOM U
UHAMBUAYaTBHON paOOThI PU PEIIeHUH YYEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3alfil0 COBMECTHOMU
paboThI, pacrpeAensaTh BUAbI padboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYykeHUsI, 0OMEH MHEHU,
«MO3rOBbI€ IITYpPMbD» W HHBIE); BBINOJHITH CBOIO 4YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JCHCTBHS C JAPYTUMH WIEHaMHU KOMaHJbI;
OLIEHHMBATh KAaueCTBO CBOET0 BKJIaJa B OOIIMN MPOLYKT IO KPUTEPHSM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMHU B3aUMOIECHCTBHSL.

Vuueepcanonvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM UMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHONW pedlIeKCMM KakK OCO3HAaHHS
COBEPIIAEMBbIX JAECUCTBHM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3yabpTaTa pelieHus MaTEMaTUYEeCKOM 3aa4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a]1au.

OnepupoBaTh MOHATUSMHU: TTAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX U TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJI, TpaHWU JBYIPAHHOTO YTJa,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIbIH W HEBBITYKIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
IPSAMOYTOJILHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BEIOMpast OCHOBaHUS  JyIS
Kiaccuukauu  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TPaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYyIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CeuUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPUUYCCKHUX BEIUYUH 10 00pa3laM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTHUYECKUX 3aJlad HAa BBIYUCICHHUE PACCTOSAHUN MEXITY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIWYMH O 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAHJAPTHBIX MAaTEMAaTHMYECKMX 3aJlad Ha BBIYUCICHHE YIJOB  MEXKIY
CKpPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNOpPSIMOA U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIANA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[puUMEHEHueM (QOopMys; BBIYUCISATH COOTHOIICHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEM, 00BbEMaMU TTOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaXx.

[IpumensaTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoIararMXx HECKOJIbKO IIaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOUTE TpPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIydEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TMPHUMEHSATh HW3YyUYEHHBIC IIOHATHUS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHONW MPOOJIEMBbI, MOJICIUPOBATh pPEabHBIC
CUTyallud Ha A3bIKE TE€OMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyromue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudeckas moBEpXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHHUS TEJT BPAILICHHMS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBaHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIMIAAXM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHHUSI.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEPHNpPETUPOBATH U NPEoOpa3oBBIBATH HWHOOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINoNHATE JEUCTBUS CJHOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa1at0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

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

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

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramlinX HECKOJIbKO IIaroB PEIIEHUs, €CIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYECKHe 3aJadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUYECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallUM W IPUMEHSATh HW3YUYCHHBIE NOHATHS B MPOLECCE IOHUCKA PELICHUS
MaTeMaTu4eckd C(HOpMYyJTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 Beezerine & cTepeomeTpiio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD NMPSMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bubmmoreka [IOK
4 VYTbl MeXIy NPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororparikit 1 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMBI MHOTOrpaKHHKOB o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P E https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
Tena ppaterus 12 https://m.edsoo.ru/1c209e37
. bubnuotexa [JOK
1
OOBEmbI TeN S https://m.edsoo.ru/1c209e37
BekTopEl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [IOK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHnue, 060611IeHNE, 7 1 bubnuoreka [JOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMast, MIIOCKOCTh, MPOCTpaHCcTBO. [IpaBuia
1 H300paKeHUs Ha PUCYHKAX: H300pakeHUs 1 bubmorexa HOK
P . pucy ' P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, IMapaJlICIbHBIX TTPSIMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka
5 [TonsATHs: nepecekaromumecs MmI0OCKOCTH, 1 bubnuoreka [JOK
MEePECEKAIOIINECS MPSIMas U TUIOCKOCTh https://m.eds00.ru/2d8a9c99
3 [TonsTusa: nepecekaronecs MIOCKOCTH, 1 bu6moreka [IOK
MEePECEKAONINECS MPSIMas U MIOCKOCTh https://m.edso00.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHHKAMH,
4 H300pa)keHrue MHOIOT'PaHHHUKOB Ha 1 bubmorera [JOK
p p https://m.edso0.ru/a63959%d
pUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax
HauanpHabie cBefieHUs 0 KyOe U mupamue,
5 UX pa3BEépPTKA U Mouenu. CeueHus 1 Eubmiorexa HOK
paseep ' https://m.edso00.ru/b30dff38
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 KyOe u nupamue,
6 X pa3BEPTKH U Mojenu. CeueHus 1 bubmnorexa [JOK
paspep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 06 aKCHOMAaTUYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTepEOMETPHUU: aKCHOMBI CTEPEOMETPUU U 1

CICACTBUA U3 HUX

https://m.edsoo.ru/Occ5c4fe



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
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubnuoreka [IOK

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUHN U
p p p p https://m.eds00.ru/239c8ch4
CIIEICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MTOCTPOCHUN
9 CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUHN U bubnmorexa [JOK
p pHH: P p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
10 CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHN U bubnmorexa LOK
p pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnosioxkeHue npsIMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmorexa HOK
poctp - 1ep m ’ https://m.edso0o.ru/1a2520f6
MapajuIeNIbHBIC W CKPEIIUBAIOIIHECS TIPSIMBIE
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIJIEIbHBIE IPSMbIC B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAJIIEIBHOCTh TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN B
13 npocTpadcTse: [lapaiuieabHOCTh IIPSIMON U bubmmorexa TOK
POCTP FHep P https://m.edsoo.ru/ee1d19b9
IUIOCKOCTHA
14 VTIIBl ¢ COHAPaBIEHHBIMU CTOPOHAMU bubmorexa [IOK
P p https://m.edsoo.ru/9f4071b9
15 VYron Mexay IpsAMbIMH B IPOCTPAHCTBE Eubmiorexa HOK
Ay p pocTp https://m.edsoo.ru/fe733862
16 VYron Mexay nIpsAMBIMH B IPOCTPAHCTBE Eubmiorexa OK
Ay p pocTp https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb IIIOCKOCTEN: bubnuoreka [IOK
NapajuieJIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napayuIeIbHBIX TNIOCKOCTEN bubnuorexa [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

https://m.edsoo.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA bubnuorexa [JOK
IJIOCKOCTH: TETpadIp, KyO, mapajuieeruIie]] https://m.edsoo.ru/4a28dc02
. bubnuorexa [JOK
20 Hoetpoerme ceneri https://m.edso(])l. ru/1d434d0f
. bubnuotexa [JOK
21 Hoctpoerine ceternii https://m.edsog ru/ec26fesd
Kontponbnas padota o teme "IIpsimbie u
22 rmocfocm B l'Il;)OCTpaHCTBe. Hapal:J)IJ'IGJ'ILHOCTI) bubmmorexa [OK
“n https://m.edsoo0.ru/9a0a9e56
MPSIMBIX U TJIOCKOCTEH
93 [lepneH MKy ISIPHOCTD NMPAMON U INIOCKOCTH: bubnuoreka [JOK
MEPIEHIUKYIISIPHBIE MTPSMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [IpsiMble mapayenbHbIe U bubnuoreka [JOK
MEePIEHANKYISIPHBIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K MIIOCKOCTH https://m.edso00.ru/ba545966
26 [Ipu3Hak neprneHauKyIIPHOCTH IPSMON U bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIPHOCTH IPSMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o psIMOil epIIEHIUKYISAPHOU bubnuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o psIMOil IEPIIEHIUKYIISIPHOM bubnuoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsAMOi NepIEeHANKYIIIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edso0o.ru/7d18834b
31 [lepnenuKyIsip U HAKIOHHBIE: PACCTOSIHHE bubnmoreka [JOK

OT TOYKHU O INIOCKOCTH, PACCTOSIHUC OT

https://m.edsoo0.ru/33c477d3
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HPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT bubnuoreka LIOK
. A P https://m.edsoo.ru/66fefadd
MPSIMOM 10 TIFIOCKOCTH
[lepnienuKyIsIp U HAKIIOHHBIE: PACCTOSIHHE
33 oT 20‘-11(1/1 OyHJII(j)CKOCTI/I aCCTOEHI/Ie oT bubnuorexa LIOK
. A P https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TIFIOCKOCTH
[TepnienuKyIsIp U HAKIIOHHBIE: PACCTOSIHHE
34 oT IT)quH OyHJIECKOCTI/I aCCTO$II)HI/Ie oT bubmrorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIFTIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: Yol MEXKIAY MPSIMOM bubnuorexa [JOK
U IIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JMHEWHBIN YToJl bubnuoreka [JOK
JIBYTPaHHOIO yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ bubnuoreka [IOK
JIBYTPaHHOTIO yrJja https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD MIIOCKOCTEMN: MPU3HAK bubnuoreka [IOK
MEePIEHANKYISIPHOCTHU JIBYX IIJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYASAPHOCTD MIIOCKOCTEM: MPU3HAK bubnuorexa [JOK
MEePIEHANKYISIPHOCTHU JIBYX IIJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [leprnieH IUKYISIPHOCTD MJIOCKOCTEH: IPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTU IBYX ILNIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nmepHeHANKYISIPAx bubmorexa HOK
P P PHEHAMIILP https://m.edso0.ru/e4972cdc
42 Teopema 0 TpEX NepHEHAUKYIIApax Bubmorexa LIOK
p P PHCHAMIIVP https://m.edso0.ru/52188a7d
43 TeopeMa o0 TpEX nmepneHAUKYIApax bubmorexa LIOK

https://m.edsoo.ru/9f246736
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KonrponsHast pabora mo Temam
"[lepneHIUKYISIPHOCTD MPSAMBIX U

bubnuoreka [IOK

44 .
mrockocTe" u "YTibl MEXTy IPSIMBIMUA U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBITYKJIbIE U bubnuoreka [JOK
HEBBIITYKJIBIE MHOTOT'PaHHUKH; Pa3BEPTKA https://m.eds00.ru/2d24e873
MHOTOTpaHHUKA
[Tpu3Mma: N-yronpHas Mpu3Ma; TpaHu |
46 OCHOBAHMS IPU3MBI; IPSIMasi 1 HAKJIOHHAS bubnuotexa [JOK
MpU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapannenenunen, npsIMOyroibHbII bubnuorexa [JOK
MapajyiesenuIea U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbpHas nUpamMuaa, TpaHu U
48 OCHOBaHHWE MTUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuoreka [IOK
MMOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas mupaMua
[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSITHE
MPaBUJIBHOIO MHOTOIPaHHUKA; IPaBUIIbHAS
49 npu3Ma 1 npaBuibHas MUPaMU/IA; bubmmorexa [TOK
P P P ’ https://m.edso00.ru/074c8865
MIpaBUJIbHAS TPEYTOJbHAS MHUpaMUa U
MIPaBWJIbHBIN TeTpadap; KyO
[IpencraBienue o MpaBUIBHBIX
50 MHOTOTpaHHUKaX: OKTa3p, AOACKAdIp U bubmmorexa [JOK
P ' P> P https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
. bubmuoreka [JOK
51 OTHOCHUTEIIbHO TOYKH, MIPSMOM, TUIOCKOCTH.

ONEeMEHTHI CUMMCTpPUU B TUpaMHUax,

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

Brrunciaenue 31eMeHTOB MHOI'OrpaHHUKOB!

bu6mmoreka [IOK

52
pEOpa, uaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaae 60KOBOM MOBEPXHOCTH M ITOJTHON
53 IIOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/1b bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MMOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomiaap 60KOBOM MOBEPXHOCTH U
54 ITOBEPXHOCTH MTPABUIIbHON MUPAMUIBI, bubnuoreka [JOK
TeopemMa O TIJIOMATH OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEYEHHOM MUPAMM/IBI
55 KonTponbHas pabota no teme bubnuoreka [IOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bu6moreka [IOK
> Honstie 06 00nEme https://m.edso00.ru/7ad0020b
N bu6moreka [IOK
> OObEM mipau bl https://m.eds00.ru/235171b3
N bu6mmoreka [JOK
>8 OObEm mipau el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 0
OOBEM MpaMHAL https://m.eds00.ru/79c10312
N bubmuoreka [JOK
60 0
OOBEM MpaMHAL https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61
O0bem mpr3met https://m.eds00.ru/79853608
62 OO0BEM MTPU3MBI bubmotera [JOK

https://m.edsoo.ru/1e053890



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
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

bubnuoreka [IOK

N 1
63 O0bEm npu3vbl https://m.edso0.ru/482d3f51
KontponsHast padora o teme "OObEMBI bubnuorexa [JOK
64 1
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHUE, 0600IIEHNE CUCTEMATH3AIIHS
65 3nanui. [locTpoenue ceueHuii B 1 bubmorera [JOK
' P https://m.edso0.ru/098bedad
MHOT'OI'paHHUKE
[ToBTOpenue, 06o0IIeHNE CHCTEeMAaTH3aITUs
3HaHUU. BeIYKCIIEHHE PACCTOSIHUI: MEXIY
66 IBYMS TOYKaMH, OT TOYKH JI0 IIPSIMOIA, OT 1 bubnmorexa LOK
4 ’ p ’ https://m.eds00.ru/f7792ba9
TOYKH A0 IJIOCKOCTHU, MEKIOY
CKPpCIIUBAOIIUMHUC ITPAMBIMUA
bu6moreka [IOK
7 4 1
6 TOrOBaA KOHTPOILHA padoTa https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, 0600IIeHNEe CHCTeMaTH3aITUs
3HAaHUU. Beraucienue yrioB: Mexmay
68 CKPCIIMBAIOITUMHUCS TIPIMBIMH, MEXK 1 bubmorexa [TOK
p Hl“ B p ’ o https://m.eds00.ru/56765e8b
MPSMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MK IJIOCKOCTSMU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KVIACC

KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
Ne | (1) nudpoBbIe
Jan aKT Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Cdepa u map: neHrp,
1 2(11) I/Ip C Haf/[eT : HJP;O alb 1 bubmmorexa [TOK
PAHYC, I P> A https://m.eds00.ru/0341bc2b
MTOBEPXHOCTHU chepbl
B3anmHoe pacrnionoxxenue
9 chepsl 1 MIOCKOCTH; 1 bubmuorexa [JOK
KacaTeJgbHas IMIOCKOCTh K https://m.edsoo.ru/bed12a43
ctepe; momaas cheps
H3o00paxkenue chepsl, mapa
3 Ha HJII())CKOCTI/I ((Jbeqpeﬁnﬂ ’ 1 bubmmorexa [OK
’ https://m.edsoo.ru/bc15f7f2
mapa
Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yOIINE
4 HWIMHAPUYECKON 1 bu6mmoreka [JOK
MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
HWIMHAPUYECKON
TTOBEPXHOCTH
HunuHap: OCHOBaHUS H
OOKOBasi TOBEPXHOCTb,
5 0o0pa3yrolas u ock, 1 Bubmiorexa HOK
pasy 7 . https://m.eds00.ru/188f6216
IUIoIagsL OOKOBOM M MOJHOM
MTOBEPXHOCTH
5 N300parkenne nuimMHapa Ha 1 bubnuoreka [IOK

IJI0CKOCTH. Pa3Béprka

https://m.edsoo.ru/016e25eb
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uunuuapa. CeyeHus
UUIUHIpPA (TTOCKOCTBIO,
MapaieaIbHON WU
NEPIEHIUKYIISIPHONU OCH
LHUAITUHPA)

Konnueckas noBEpXHOCTB,
oOpa3yrolre KOHHIeCKOU

bubmmoreka [{OK

! TOBEPXHOCTH, OCh 1 . https://m.edso0.ru/c94ba09b
BEpIIMHA KOHUIECKOH
MTOBEPXHOCTH
Konyc: ocHoBanue u
3 BepIrHa, oOpa3yromas u bubmuorexa [JOK
0Ch; IIJIOIIaIb OOKOBOM U https://m.eds00.ru/897dd3b2
MTOJTHOW ITOBEPXHOCTH
VY ceu€HHBIN KOHYC:
9 oOpa3yrolue 1 BBICOTa; bubnuoreka [IOK
OCHOBaHUs U OOKOBast https://m.edso00.ru/1468bab3
MMOBEPXHOCTh
N306paxenune konyca Ha
miockocT. Pa3zBépTka
konyca. CeueHHs KOHyca
10 (TTOCKOCTHIO, MapalIeIbHON bubmorexa HOK
https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U TIOCKOCTHIO,
MPOXOJISIIeH uepes
BEPILUHY)
1 KoMmOunanus ten BpaieHus bu6mmoreka [JOK
Y MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
12 MHororpaHHukK, ONMCaHHbIN bubnuoreka [IOK

oKoJ10 cepsl; chepa,

https://m.edsoo.ru/0b136158
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BIIMCAHHAAg B MHOI'OI'PaHHUK
HJIK B TCJIO BpalllCHUA

TTonsatue 00 oOBEME.

bub6mmoreka [{OK

1 .
3 OCH?BHHG cRoneTEa https://m.eds00.ru/26a03fb7
00BEMOB TEI
i bubnuorexa [JOK
14
OObEM Ui Apa, KOy https://m.edso0.ru/5513d87b
15 O06bEM 1Iapa 1 TIoIAIh bubnuorexa [JOK
ctepsl https://m.edsoo.ru/d189bde2
Ilogo6OubIe Tena B
MIPOCTPAHCTBE.
16 COOTHOIIIEHUS MEXKT bubmorexa LOK
Y . https://m.edsoo.ru/810cfleb
TIONIA/ISIMH TTOBEPXHOCTEH,
00bEMaMU ITOHOOHBIX TET
13.01 KoutpoJasHas padora 1 mo
17 temam "Tena Bpamenus" u bubmorexa [TOK
patt https://m.edsoo.ru/4a33a8ab
"O06BembI Ten"
18 BekTtop Ha miockocT u B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue U BhIYMTAaHHUE bubmuoreka [JOK
BEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOX€EHHE BEKTOpa Ha bubnnoreka [JOK
YUCIIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o
21 TPEM HEKOMILJIaHAPHBIM bubnuoreka [IOK
BekTopaM. IIpasuio https://m.edsoo.ru/a28fd74e
napasieNnenuneaa
22 Pemienne 3agay, cBs3aHHBIX bu6mmoreka [JOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

C IPUMEHEHUEM IIPaBUII
JENUCTBUM C BEKTOPAMU

https://m.edsoo.ru/5a827900

KoopanHaTtHO-BEKTOPHBIN

bub6mmoreka [{OK

23
METOJ TIpH pettieritt https://m.edso0.ru/d3alfe30
TEOMETPUYCCKUX 3aa4
[IpssMoyronbpHas cucreMa
KOOPJMHAT B IIPOCTPAHCTRBE.
24 Koopﬂ WHATBI BiKTopa bubmorera [JOK
P . pa- https://m.edso0o.ru/48db7058
[Ipocreiimme 3axauu B
KOOpJMHATAX
VYros MeXly BEKTOpaMH.
25 CkalnsipHOE TIPOU3BE/ICHUE bubmorexa [TOK
p p https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrioB Mexmay bubmuorexa [JOK
NPSAMBIMU U TIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
31 KoutpoJabsHas pa6ora 2 1o
97 Mapra teme "BekTophl u bubnuorexa [JOK
KOOPJMHATHI B https://m.edsoo.ru/77c22fc5
npoctpaHcTae"
[ToBTOpEeHue, 0600IIEHNE U
CUCTEMaTH3aIUs 3HAHHH.
28 OcHoBHbIe (HUTYPBI, HAKTHI Bubmmorexa LIOK
PRl ’ https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca
IJIAHUMETPUHU
[ToBTOpEeHUE, 0600IIEHNE U
CUCTEMaTH3aIUs 3HAHHH.
b K
29 OcHoBHbIe (HUTYPBI, (HAKTHI, nomorexa 110

TEOpEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/078cd184
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[ToBTOpeHue, 0600IIeHNE 1

30 cUCTeMaTH3aIlus 3HAHUM. 1 bubnmoreka [JOK
3ajauu MIaHUMETPUU U https://m.edsoo.ru/7491efe0
MCTOABI UX PCUICHUA
[ToBTOpEeHue, 0600IEeHNE U

31 CHUCTEeMaTU3als 3HaHU. 1 bubnuorexa [JOK
3ajauu MIaHUMETPUU U https://m.edsoo.ru/4dffda97
MCTOABI UX PCIICHUA
[ToBTOpeHue, 0600IIEHNE U
CHUCTEeMaTH3als 3HaHU. BuGmiorexa [IOK

32 OcHoBHbie QUIypEI, aKThl, 1 https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca
CTEPEOMETPUH

33 19 mas HToroasi KOHTPOJIbHAS 1 bubnuoreka [IOK
padora https://m.edsoo0.ru/ec24dfc2

34 [ToBTOpEeHuE, 0600IIEHNE U 1 bubnuoreka [IOK
cUCcTeMAaTH3allus 3HaHUI https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO 34

YACOB I10 ITIPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

MaremaTuka: anredpa U Hayajla MAaTEMAaTUYECKOIO aHaJIu3a, FTEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, M3narensctBo «lIpocBeienne

METOANUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Meronuueckue Marepuaibl (Ha caiiTax 1 OyMa)KHbIX HOCUTEISX ), AUIAKTHUYECKHIE

marepuansl, «['oroBumcs k EI'O»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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