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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00eclieyuBaeT OBJIA/ICHUE KIIIOYEBBIMH KOMIIETCHIIUSAMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJIILHOTO PpPa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CPEOHEro O0OIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONM 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] T€OMETPUU B HAINPABIECHUU JIMYHOCTHOIO
pa3BuTUg oOydarommxcsi, GopMupoBaHUs (DYHKIHOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKICHUH IE€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHUH pPEAIbHOTO W HWIEAJIBHOI0, XapaKTepe OTPaKeHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM NO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUalllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBAsieTCs OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYaroIIUMHUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs T'e€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCA INPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS W AaKTUBHOIO
npeoOpazoBanus  AeiicTBuTenbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hbie BUbI yUeOHOM U TPYAOBOM IESITEILHOCTH, SABIISIETCS
OJIHUM U3 Tpo(decCHOHATBLHO BAXHBIX KAauecTB, IMOATOMY AaKTyajlbHa 3a/aya



dbopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHusi — 001eo0pa3oBaTeIbHOE U OOLIEKYJIBTYPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX T'COMETPHUUYECKMX 3HAHUH M  JEHCTBUHM, creuuUIHbIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMMa mno reoMmerpuu Ha 0a30BOM YpOBHE IIpelHA3HayeHa JJis
oOy4Jaronuxcs CpeaHE MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 00111ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBI3aHHbBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXHOCTh H3yUUTh FEOMETPHUIO OoJiee rTy0oKo, eciiu
B JlaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX 3HAHUSIX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHHe LeAM OCBOCHUS IPOrpaMMbl 00ECIIEUMBAETCS PpELICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3aJadyaMud  OCBOEHHs  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opMmMupoBaHue MNpeACTaBIECHUS O TEOMETPUM KakK YacTH MHPOBOMH

KYJbTYPbI U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAKOIIUM MUPOM;

e (opMHpOBaHHE MTPEICTABICHNSI O MHOTOIPAaHHUKAX U TeJIaX BPAILEHUs KaK
O BAKHEWIIMX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX ONKMCHIBATH U
U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOUIEro MUPa;

e (opMupoBaHue yMEHHsI pacro3HaBaThb Ha YepTEkKax, MOACISIX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJIa BPALICHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSTHSIMU O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  AJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aJ1ad;
dbopMupOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
paccyXJIeHus B XOJIe PEILIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
NIO3HABATEJIbHOM aKTUBHOCTHU, MUCCIIEIOBATENBCKUX YMEHHUM, KPUTHUYHOCTH
MBILUICHHUS,;

e (opmupoBaHHe (YHKIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHME Paclo3HaBaTh MPOSBIECHUS T€OMETPUUECKUX OHITUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3yUECHHH



IPYTruX  y4eOHBIX  MPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYyJIUPOBATh WX Ha S3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peuieHUusT  NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJIYYCHHBIC PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEpPEOMETPHUH B HaYaJe ero U3y4eHHs 3a7ad, pelaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUA, U OINpEAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOIIECCOB, MOTUBUPYET K JaJIbHEHUILIEMY
U3YUYEHUIO MIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METONY OOyYEeHHs, TO
€CTh TEOPETHUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MPAKTUYECKON JEeATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYaIlIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCA 3a CUET PELICHUS 3aa4 Ha CO3/1aHne
IIPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpa3a NIPOBOJAUTCS C OMOPOM HA HAMISJHOCThH, a
OTepUpOBaHUE 00PA30M — B YCIIOBUSAX OTBIICYEHUSI OT HAIJISITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHBIE copaepkaresibHble TUHUN Kypca «I'eomerpum» B 10—-11 kimaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpalmeHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrnpenensieTcs He TOJIBKO M0 COAEPKaTeIbHBIM JTUHUSAM, HO U 110 ToJaM 00y4YeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

CopepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOydYeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCIEN0BATENbHO U MOCTYINATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOY4YaIOMIMXCA, PACIIUPSS U
yriyosisas e€, o0pasyst pOoYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 kinacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHUS  CTepeoMeTpud. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHblE W CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAJUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NpPSMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJIENbHBIE INIOCKOCTH; CBOMCTBA MTapaJUIeIbHBIX
rmiockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (DUTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojl  JABYTPAHHOIO  yIJIA.
[lepnieHAUKYJISP ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
NpsIMOM [0 TIJIOCKOCTH, MPOeKIus (GUrypsl Ha TUIOCKOCTh. [lepneHAnKyIsIpHOCTh
IJIOCKOCTEN: TNPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: N-yronapHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnienenunen, MPSAMOYTOJIbHBIN
napajiesienune]; U ero cpoucrea. I[lupamupa: N-yrospHas nupamuja, TPpaHd U
OCHOBaHHWE MUPAMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUILHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUpPaMUJia; NpPaBUIIbHAS TPEYrojibHas MNHUpaMHUAa M TPaBUIIbHBIN
teTpadap; kyO. IlpencraBnenwe o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Breruncnenre 571€eMEHTOB MHOTOTPAHHHKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH M TOJHOM IMOBEPXHOCTU MPSIMON MPU3MBL,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMO pu3MelI. [ Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHUPAMUJBI, TEOpeMa O
mIomaau yceu€HHoi nupamupl. [lostue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasytomue LHUIMHAPUYECKON
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas M OCh; IUIOMIAJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yromne KOHMUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW MmoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM TOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ylolre
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IAUAMETp; IJIOMIAIb MMOBEPXHOCTU C(hephl.
B3aumnoe pacnonoxenue cepbl U III0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOKCTBA 00BbEMOB Tell. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus IMHAPA (MapaJUIEIbHO U MIEPIICHIUKYJISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY ), CEUECHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBuUjl JEUCTBUU ¢ BekropaMmu. [IpsmMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE NPOHU3BEIECHUE BEKTOPOB.
BriuncneHne yrioB Mexy MNPSMBbIMU U TJIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIMA
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI IPOrpamMMbl ydeOHOTO MpeaMera
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOro OONIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpakJaHCKOro oOmiecTBa (BBIOOPBI, ONPOCH M Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOILJIOMY U HACTOSALIEMY POCCHUCKOM MaTEMAaTUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTEeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTUAX, cepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pacCyKICHHI; BOCIPUUMYHBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (30pOBOE€ TMUTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNU U
OTIbIXa, peryJigpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBHIBATH COOCTBEHHBIC >KH3HEHHBIC IUIAHBI,
TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0Opa3oBaHUI0 U



caM000pa30BaHUI0 HAa TPOTSKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAILHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHMS ITOCTYITKOB U OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOIICCTBEHHOW TMPAKTUKH, ITOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
pa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IMBUIM3AIMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOHW KYJIbTYypOd KaK CPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvmvie  nosmaeamenwvuwvie  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY TMOHATUAMH, (HOPMYIHUPOBATH
OTpECICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopedrss B (aKTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN W TPOTUBOPEUHIA,



JienaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

BbIOMpaTh CMOco0 pemieHus y4yeOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIE0BATENbCKU MHCTPYMEHT IMO3HAHUS,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATENIBHO CIUTAHUPOBAaHHBII AKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIEJOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKXKE BBIJABUIATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

2)

BBISIBIIATH Je(DULUTHI HTHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;
BbIOMpaTh  MHPOPMALMI0O M3  UCTOYHUKOB  Pa3jM4YHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;
CTPYKTYpPUpPOBATh UHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMmynuxkamuenwvle Oelicmeus, — odecneuusarom

C¢0pMMpO6‘ClHHOCWlb COI/;I/lCl]leblx HABBIKO6 06yLlCZIOLI/ﬁ/DCCﬂ.
OO01menue:

BOCIPUHUMATh U (GOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IUCBMEHHBIX TEKCTAX, [aBaTh MOACHEHUA [0 XOAYy PELICHUA
3a/1a4i, KOMMEHTHPOBATH [1OJyYEHHBIN PE3yJIbTAaT;



B X0/ 0OCYKIEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MOUCK
pElIEHUs; COMOCTABIATh CBOM CYXJIECHHS C CYXACHUSMH JPYrUX
YYaCTHUKOB JMayora, OOHapy»XMBaTh pa3linyue U CXOJICTBO MO3UIIUMI; B
KOPpEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOPMAT BBICTYIUICHUS
C yu€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

INOHMMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMAaHIHOM U MHMBUY AJIbHOU
paboThl MpU peuieHuH Y4eOHbIX 3ajlay; MPUHUMATh LEIb COBMECTHOMN
NEeATEIbHOCTH, IUJIAHUPOBATh OpPraHU3alldl0 COBMECTHOW  padoTHhI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThecs, OOCYXKIaTh MPOLECC U
pe3ynbTatr paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYNIOBBIX (hopmax padoThl (00CYXIeHHs, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATh CBOU JIEHCTBHS C APYTUMH YWICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pezyiamuesnsie oeticmasusi, obecneuusarom popmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU [O3HABAaTEIbHOM pedaekcuu Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIiecca U pe3yibTara
peLIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEILICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTra LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KIIACC



OnepupoBaTh MOHATUSIMH: TOYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh MOHATHSIMU: TTAPATUICTLHOCTD U TIEPIEHANKYIISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBate B3aMHOE pPAaCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroji, TpaHU ABYTPAHHOTO Yria,
peOpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA ¥ HEBBITYKIIbIHI
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMHpaMua; TpHU3Ma,
PSIMOYTOJIBHBIN TapaJljIesienumne, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHWKH,  BBIOMpas ~ OCHOBAHHS IS
Kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBaTh MOHATUSIMH: CEKYIast INTIOCKOCTh, CECUCHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceuyeHUsT MHOTOTPAaHHUKOB METOJOM  CJEJOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUAX BEJTMYMH MO 00pasiam WiH
aNITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JBYMSI
TOYKaMH, OT TOYKHA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYHCICHHUE YIJIOB  MEXIY
CKPENIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOM H TUIOCKOCTBIO, MEXIy
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) C IpuMeHeHUEM (POPMYIT; BEIYUCISATH COOTHOIIIEHHUS MEXTY TIIOMIATMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CHMMETpPUS B TMPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HMHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.



[TpumensTs reomeTpudeckue (GakThl A1 PEIICHUS CTEPEOMETPHUECKUX 3a/1a4,
MPENOoJIaraoIuX HECKOJIBKO IIAr0B PEIIECHUS, €CIU YCIOBUS MPUMEHEHUS 3aaHbl
B SIBHOH (opme.

[IpuMeHsTh TpOCTEWIINE NPOTPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPU PELICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHsTH MONyueHHBIE 3HAHWUSA Ha TMPAKTHKE: aHAJIM3HPOBATh peajbHbIC
CUTyallud W TIPUMEHSTHh HM3y4YCHHbIE IOHATUS B TIPOILIECCE MOMCKA PEIICHUS
MaTeMaTU4eCKd CHOPMYIMPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh PpealbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, ammapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHIUEM I€OMETPUUECKUX BEIHUYHUH.

11 KJIACC

OnepupoBaTh MNOHIATUAMHU: LUIMHIAPUYECKAsT TOBEPXHOCTh, 0OO0pa3yroIIue
ITAIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonne
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHME IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucisate  00bEMBI M IJIOMIAAM  TOBEPXHOCTEH  Tell  BpalieHus,
rE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (popmy.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ OMUCAHHBIM
okoJ10 cpepsl; cepa, BUCcaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCIISTE COOTHOIICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMU
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhITIONHSATS  EHCTBUS  CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.



[IpumeHsTh MpaBUIiIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, Yrod MEXIy
BEKTOPAMH, CKAJIIPHOE IIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEX]TY
BEKTOpaMH, CKaJSIPHOE MPOU3BEIEHUE, pPACKIaJbIBaTh BEKTOP IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsTh reomeTpudeckue (GakThl AJIs PEIICHUS CTEPEOMETPUUECKUX 3a]1a4,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B IBHOU (popme.

PemaTte npocreimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTe€IbCTBO MAaTEMaTHYECKUX OTHOIICHUWA U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WM alrOpuT™MaM, IPUMEHSIS
W3BECTHBIE METObI ITPU PEILICHUN CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumeHsATh HpoCTEWIINE NPOTrpaMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH THpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEHW B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSATb HW3YyYECHHBIC TMOHATHS B IIPOLIECCE IIOMCKA PEIICHHS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena Bpametis 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnemer Ten > https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'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 IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
Ne Jara P
Tema ypoka uudposbie
n/m Bcero Konrposbnesie  IIpakrnyeckue  HM3YYeHHS
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MII0CKOCTb,
1 npoctpaHcTBo. [IpaBuina n3o0pakeHus 1 bubnnoreka [JOK
Ha PUCYHKaX: U300pasKeHuUs https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapauieNbHbBIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
5 ITonsTHsA: Iepecekaromecs MIOCKOCTH, 1 bubnuorexa [JOK
NepeceKaroNrecs npsamas 1 miocKocTh https://m.edso0o.ru/2d8a9c99
3 [TonATHs: nepecekaromumecs MI0CKOCTH, 1 bubnnorexa [JOK
[IepECEKAIOIIMNECS NIpsAMasi U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 M300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubmmorexa [TOK
P P https://m.edso00.ru/a63959ed
pUCYHKAaX, Ha TPOEKIITMOHHBIX YePTEkKAX
HauanbsHbie cBenieHus 0 KyOe 1
5 MMUpaMUIE, UX Pa3BEPTKU U MOAEIIHU 1 bubmorexa [IOK
P > MX PAsBep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauanbsHbie cBenieHus 0 KyOe 1
6 MMUpaMUIE, UX PA3BEPTKU U MOAEIIHU 1 bubmmorexa [TOK
P > HX Pasaep ' https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
[TonsiTne 06 aKCMOMATHYECKOM
bu6mmorexa [IOK
7 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe



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

KoiaunuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara
Tema ypoka undpoBbie
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
TTousTre 00 aKCHOMATHYECKOM
8 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1 Bubmorexa ITOK
p p ThuH: https://m.edso00.ru/239c8ch4
CTEPEOMETPHUH U CICACTBHUS U3 HUX
TTousTre 00 aKCMOMATHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1 Bubmorexa ITOK
P p TP https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBHSI U3 HAX
[TousaTHEe 00 aKCHOMATUYECKOM
10 [IOCTPOEHUU CTEPEOMETPUN; AKCHUOMBI 1 Bubmorexa ITOK
p p ThuH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBHSI U3 HAX
B3anmHOE pacnosioxkeHUE MPSIMBIX B
1 MIPOCTPAHCTBE: MepeceKaronuecs, 1 bu6mmoreka [IOK
napasuiesibHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIe
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
12 B [IPOCTPAHCTBE: MapaJuIeIIbHbIE 1 bubnnoreka [JOK
IPSIMBIE B IIPOCTPAHCTBE; https://m.eds00.ru/93ad36b3
MapauieTbHOCTh TPEX MPAMBIX
[TapamienbHOCTh MPSAMBIX U TIOCKOCTEH
13 B npoctpadctse: [lapamiensHOCTh 1 bubmmorexa LHOK
p vp - AP https://m.edsoo.ru/ee1d19b9
MPSIMOM U TITIOCKOCTHU
14 VYTIIBI ¢ cCOHAIIpaBIEHHBIMH CTOPOHAMU 1 bubmmorexa LOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay IpAMBIMH B IPOCTPAHCTBE 1 bubmmorexa LOK
Ay TP poctp https://m.edsoo.ru/fe733862



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/9f4071b9
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara
Tema ypoka uuppoBbIe
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
16 VYron Mexay npsIMbIMU B IIPOCTPAHCTBE 1 bubmmorexa LIOK
Ay TP pocip https://m.edso00.ru/2935a9a0
[TapannenbHOCTb MIIOCKOCTEN: bubmumoreka [IOK
17 1
napasuiesibHbIE TIIIOCKOCTH https://m.edso00.ru/2e18f255
18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1 bubmorexa LHOK
P https://m.edso0o.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
19 (GuUTypsl Ha IIOCKOCTHU: TETPAdAP, KyO 1 bubnmorexa LOK
P + TETPASID, 1Y, https://m.edsoo.ru/4a28dc02
napasuieNenune/
. bubnuorexa [JOK
20 IT 1
OCTPOCHHE Cerem https://m.edso00.ru/1d434dO0f
. bubnuotexa [JOK
21 IT 1
OCTpOSHHC Ceemit https://m.edsoo.ru/ec26fe5d
KonTponasnas pabora no teme "IIpsimbie
29 Y TTOCKOCTH B IPOCTPAHCTBE. 1 1 bubnuotexa [JOK
[TapaieabHOCTb NPAMBIX U https://m.edsoo.ru/9a0a9e56
mIockocTei"”
IleprieHAUKYISAPHOCTH TIPSMOM 1
23 HJI(I))CKO(f"[m'}l]Ie Ii'IeHJII/IK IJ)'IH HBIE 1 bubmmorexa LHOK
$ep YIAp https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U 1 bubnuoreka [IOK
NEPHEHAUKYIISIPHBIE K ITTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napaienbHbIe U 1 bubnnorexka [JOK
MEPIECHIUKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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

KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara
Tema ypoka uuppoBbIe
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
26 [Ipu3Hak nepneHMKyIsIpHOCTH MIPSMON 1 bubmumorexa [IOK
U IUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyJISIPHOCTH TPSIMOM 1 bubnnoreka [HOK
U IUIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o psIMOii TepIIEHAUKYIISIPHOM 1 bubnuorexa [JOK
IJIOCKOCTH https://m.eds00.ru/635c5087
Teopema o0 mpsAMON NEPIIECHANKYIISIPHON bubnuorexa [JOK
29 1
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOii EpIIEHAUKYIISIPHOM 1 bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHIUKYIsIp U HAKIOHHBIE:
31 acpcmﬂineym IT)OIIKI/I 0 IUIOCKOCTH 1 bubmmorexa LOK
p fl ’ https://m.edso00.ru/33c477d3
PacCTOsIHUE OT MPSMOM J0 MIOCKOCTH
[TepnienquKymnsip U HAKJIOHHBIE!
32 acpcmﬂineym I;OIIKI/I 0 IJIOCKOCTH 1 bubmorexa HOK
P f[ ’ https://m.edsoo.ru/66fefadd
PacCTOsIHUE OT MPSMOM J0 MIOCKOCTH
[leprienquKymnsip ¥ HAKJIOHHBIE!
33 acpcmﬂineym IT)ornq/l 0 IJIOCKOCTH 1 bubmmorexa [JOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTositHue OT MPSMOM JI0 TIIOCKOCTH
[lepneHIUKySIp U HAKIOHHBIE:
34 aCF:)TOﬂil/IeyOT IT)01H<1/I 0 IJIOCKOCTH 1 bubmmorexa [JOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTositHue OT MPSMOM JI0 TIIOCKOCTH
35 YTabl B IPOCTPAHCTBE: YTOJI MEXIY 1 bubnuotexa [JOK

IIPSIMOM U IIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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KoanuecTBo yacoB JJIeKTPOHHbIE
Ne Hara
Tema ypoka uuppoBbIe
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
36 JIByrpaHHblii yroJ, JUHEHHBIA yToJ 1 bubmumorexa [IOK
JIBYT'PaHHOI'O yTIila https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIii yroJi, TMHEHHBIA Yol 1 bubnnoreka [HOK
JIBYI'PaHHOI'O yTIila https://m.edsoo.ru/c7c777ed
[leprieHIUKYISIPHOCTD MIOCKOCTEI:
38 MIPU3HAK NEPIICHIUKYIIPHOCTH JIBYX 1 bubmorexa LHOK
P “p AP el https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
[IepnieHAMKYIAPHOCTD IIOCKOCTEN:
39 MIPU3HAK NEPIICHIUKYIIPHOCTH IBYX 1 bubmorexa LHOK
p “p Ay AP By https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
IlepnenquKyJISPHOCTD TIOCKOCTEM:
40 1| EBHaIf[ neyneg HUKYJISPHOCTH JIBYX 1 bubmorexa HOK
p Up FHIY P By https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEH
N bubmuorexa [JOK
41 T 1
SOPEMa O Tpex neprentRy pax https://m.edsoo.ru/e4972cdc
N bubnuotexa [JOK
42 T 1
SOPEMa O Tpex neprentRy pax https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYISIpax 1 bubmorexa HOK
P P PHEHHRY P https://m.eds00.ru/9f246736
KonTponbhas pabota no remam
44 "IlepneHIMKYJISIPHOCTD MPSIMBIX U 1 1 bubnnoreka [JOK
1ockocTe" u "YTiIbl MeX Ay IpSIMBIMU https://m.edsoo.ru/5h971ef3
U TiockocTsMu'"



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara
Tema ypoka uuppoBbIe
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE

45 AJIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIbIC 1 bubnmoreka [JOK
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; https://m.edso00.ru/2d24e873
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipusma: n-yroapHas mpu3mMa; rpaHu 1

46 OCHOBAHMS MIPU3MBI; TIPSMAs U 1 bubnuorexa [JOK
HAKJIOHHAs IPU3MbL; OOKOBasl U MOJIHAS https://m.edsoo.ru/b4ad63ad
MOBEPXHOCThH MPU3MBI

47 [Tapannenenunen, mpsiMOYTrOJIbHBIN 1 bubnnoreka [JOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edso0o.ru/8a7be683
[Tupamuia: N-yroyibHas Mupamua,

IPaHU U OCHOBaHUE MUPAMHUIBI;
48 0OOKOBas U MOJIHASI TOBEPXHOCTh 1 bubmmorexa [JOK
P N https://m.edsoo.ru/fblcd0as
MTUPAMHU/IBI; IPABUIIbHAS U yCCUEHHAS
nupamua
[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUJILHOTO MHOTOTPAHHUKA,

49 IpaBWJIbHAS MIPU3Ma U NPaBUIIbHAS 1 bubnuorexa [IOK
NMpamMua; IpaBUiIbHAs TPEYTrOJIbHas https://m.eds00.ru/074c8865
MUPAMHJIA U TIPABUIIBHBIN TETPadIp;

Ky0
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOT'PAaHHUKAX: OKTAdIP, JOAECKADI 1 bubnmorexa [IOK
P ' D> P https://m.edsoo.ru/a0fdd5bf
U MKOCadIp.



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
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https://m.edsoo.ru/a0fdd5bf

KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara
Tema ypoka uuppoBbIe
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI 1 bubnmoreka [JOK
CHUMMETPHUH B MUPaMU/JIaX, https://m.edsoo.ru/b9e777d9
napasuieNienune1ax, npaBuiIbHbIX
MHOTOTpaHHHKAaX
Beruncnenue 3neMeHToB

52 MHOTOTPaHHHUKOB: p&0pa, AMaroHaIn 1 bubmmorexa LOK

P $peopa, A ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U

53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1 bubnnorexa [JOK
IJI0IIab OCHOBAHHMI, TEOpEMA O https://m.edso00.ru/37d84157
OOKOBOI TTOBEPXHOCTH MPSMOU MPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U

54 MOBEPXHOCTU IIPABUIILHOM MUpaMUIbI, 1 bubnuoreka [IOK
Teopema O TUIoAau OOKOBOM https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEUEHHON TUPAMU/TBI

55 KonTponbHas padbora no teme 1 1 bubnuorexa [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04

, bubnmnoreka [JOK
56 [TonsiTie 06 00BEMeE 1
https://m.edsoo.ru/7ad0020b
N bubnmoreka [JOK
S7 O61€ a 1
DEM TTHpAMIH https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 O0Be a 1
DEM TTHPaMIAH https://m.edsoo.ru/f47dfefd



https://m.edsoo.ru/b9e777d9
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KoauuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara
Tema ypoka undpoBbie
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
" bubnmoreka [JOK
59 06 1
HEM ITHPAMHIL! https://m.eds00.ru/79¢10312
" bubmmoreka [JOK
60 06 1
DEM TIHPAMIIB! https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 0 1
OOBEM IpH3MEL https://m.eds00.ru/79853608
N bubmuorexa [JOK
2 1
6 OOBEM mpH3MbI https://m.eds00.ru/1e053890
N bubmuorexa [JOK
63 06 1
PEM HIPHSMB! https://m.edso0.ru/482d3f51
KonTtponpHast padora no teme "OO0bEMBI bubnuoreka [IOK
64 1 1
MHOTOI'PaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 060061IIeHNE
65 cucrtemaTuzanus 3Hanuil. [loctpoenue 1 Bubmmorexa LIOK
. H ' P https://m.edsoo.ru/098bedad
CEYEHUN B MHOTOTPaHHHKE
[ToBTOpenue, 06001IIEHNE
cucTeMartu3anus 3HaHui. Beraucnenue
66 PACCTOSIHUI: MEXAY ABYMS TOUKaMH, OT 1 bubnnoreka [JOK
TOYKH JI0 IPSIMOM, OT TOUKHU 10 https://m.edsoo.ru/f7792ba9
TIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS
TPSIMBIMHA
bubmuorexa [JOK
67 4 1 1
TOTOBA] KOHTPOJILHAT padoTa https://m.edso0.ru/b9146bcO
68 [ToBTOpeHnue, 0600mIeHNE 1 bubnmnoreka [JOK
chcTEMAaTU3alMs 3HaHU. Beiunciaenne https://m.eds00.ru/56765e8b
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KoaudecTBO 4acoB 3ﬂeRTp0HHBIe

Ne ara
Tema ypoka A nu(ppoBbIe
n/m Bcero Kontpoabnbie IIpakTuyeckue  HU3yYeHHs
o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl

YIJIOB: MEXKy CKPEIIHUBAIOIUMUCS
IPSIMBIMHU, MEKY IIPSIMON U
IUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTAMMU

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 68 > 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
JlaTa nudposwIe
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
Cdepa u map: 1eHTp, paguyc,
1 I[I/(Ibal\f[)eT ; Hﬂlz)mamjlr)loze xiocn{ 1 buGnuorexa [IOK
P> P https://m.edso0.ru/0341bc2b
cepsr
B3aumnoe pacnonoxenue chepsl u
bubmuoreka [{OK
2 IUIOCKOCTH, KacaTelIbHas IIIOCKOCTE K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
miockoct. CeyeHus mapa https://m.edso0.ru/bc15f7f2
HunuHapudeckas MIOBEPXHOCTD,

4 o0pa3yronye HUIHHIPUIECKON 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIMJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u och; 1 bubmuoreka [IOK
ILIONIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

but6mmoreka [IOK
6 Ceuenust MIMHIIPA (TUTIOCKOCTHIO, 1

napauieTbHON W MEePIeHIUKYIISPHON
OCH LIUJIMH]IPA)

https://m.edso0.ru/016e25eb
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KoanuecTBo yacoB DJIeKTPOHHbIE
JlaTa nudposwIe
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue bp
Bcero u3yyeHusi odOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypcbl
Konnueckas noBEpXHOCTB,

7 00pa3yrolire KOHUYEeCKOM 1 bubnmnoreka HOK
IIOBEPXHOCTH, OCbh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHuUe U BepiInHA,

8 obpasyrolas 4 och; IJI0Ia1b O0KOBOM 1 bubmmorexa LOK

peByIon > THIOHAA https://m.eds00.ru/897dd3b2
Y TIOJIHOM TTOBEPXHOCTH
Y ceu€HHbBIH KOHYC: 00pa3yolue U
9 BBICOTA; OCHOBa:H;I u gOKzBa}I 1 bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H300paxeHne KoHyca Ha MIOCKOCTH.
Pa3eépTka konyca. CeueHust KOHyca
10 (HJ‘IOCEOCTBI—O Za aJJIeIbHOMN ’ 1 brbmmorexa LIOK
- 11ap https://m.edsoo.ru/Obde1be8
OCHOBaHMIO, U TJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEPIINHY)

1 KomOuHanus ten BpaiieHus u 1 bubmmnoreka HOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BMcaHHAs B 1 bubmmorexa LIOK

DL, €0CPa, https://m.eds00.ru/0b136158
MHOTOTPAaHHUK WJIH B TEJIO BPAIICHUS
13 [Tonsatue 06 00bEMe. OCHOBHBIC 1 bubmuoreka [{OK

CBOMCTBA O0BEMOB TEN

https://m.edsoo.ru/26a03fb7
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KoaudecTBO 4acoB

DJIEeKTPOHHbBIE

ara uudposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTnuyeckue A p
Bcero H3ydeHUsi oOpa3oBaTebHbIE
padoThbI padoThbI
pecypchl
N bubnuorexa [JOK
14 1
O6BEM TR pa, Koy https://m.eds00.ru/5513d87b
N bubnuorexa [JOK
15 OOBEM mapa 1 nomans Chepe! L https://m.edsoo.ru/d189bde2
[TomoOHBIE TENa B IPOCTPAHCTRBE.
16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU 1 bubmmoreka [JOK
MOBEPXHOCTEH, 00bEMaMHM 1O JOOHBIX https://m.edsoo.ru/810cfleb
TeJ
KonTtponpsHas padora mo Temam "Terna Bu6mmoteka [JOK
17 1 1
BpamieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha N10CKOCTH U B 1 bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnmorexa LIOK
19 C 1
JIOPCHHC 1 BEIAHTAHC BEKTOPOB https://m.edsoo.ru/23f4f089
bu6nunorexa LIOK
20 Y 1
MHOMCHHE BEKTOPa Ha AMCI0 https://m.edsoo.ru/dee379eb
PasnoxeHne BEKTOpa 10 TPEM
21 HEKOMIIJIaHapHBIM BekTopaM. [IpaBuio 1 bubmmorexa [IOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajureieumne/a
Pemenue 3amay, CBSI3aHHBIX C
. N bubnuotexa [JOK
22 IIPUMEHEHNEM IIPABUJI AEUCTBUM C 1

BCKTOpaMu

https://m.edsoo.ru/5a827900
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KosaunuyectBo yacos DJIEKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTnuyeckue A p
Bcero U3yuyeHHs1 oOpa3oBaTe/bHbIE
padoThbI padoThbI
pecypcbl
23 KoopanHaTHO-BEKTOPHBIA METO/I IIPH 1 bubnmnoreka HOK
peLIeHUN T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[TpstmoyronbHas cucTeMa KOOpAUHAT B
24 npoctpanctse. KoopauHatel BeKTopa 1 bubmmorexa [JOK
POSTPY FToopA pa. https://m.edso00.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATAX
o5 VYron mexay Bekropamu. CKasspHOE 1 bubmmoreka [JOK
MIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexay NpsiMbIMU U 1 bubnnorexa [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no Teme
27 "BekTopsl M KOOpJIMHATHI B 1 1 bubmmorexa [JOK
P " e https://m.eds00.ru/77¢22fc5
IIPOCTPAHCTBE
[ToBTOpenue, 06001IeHUE U
28 cucremarusanus 3HaHu. OCHOBHbIE 1 bubmmnoreka HOK
¢burypsl, ¢pakThl, TEOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, o6odIIeHNE 1
29 cucremarusanus 3HaHui. OCHOBHbIE 1 bubmmnoreka HOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUH
[ToBTOpenwue, 0600IIEHNE U
. bubnuotexa [JOK
30 cHCTEMaTH3alus 3HaHu. 3amadn 1

MJIAHUMETPHUU U MCTOABI UX PCILICHUA

https://m.edsoo.ru/7491efe0
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KoauuecTBo yacoB DJIeKTPOHHbBIE
ara undpoBbie
Nen/m Tema ypoka Kontpoabnbsie  IlpakTHueckue A bp
Bcero H3ydeHUsi oOpa3oBaTebHbIE
padoThbI padoThbI
pecypchl
[ToBTOpeHnue, 0600IICHNE U
31 cHUCTEeMaTHh3alus 3HaHWH. 3a1aun 1 bubmorexa LOK
H e https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIbI UX PEIICHHS
IToBTOpEHME, 0000IICHUE 1
cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuoreka [IOK
32 1
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH
bubnuoreka [IOK
4 1 1
33 TOroBast KOHTPOIbHAs padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHHME, 0000IICHUE 1 1 bubnnoreka [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edso00.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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