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HHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydueOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOro  o0Opa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
o0pa3oBaHusl, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUMN, TIPEIBIBIIEMbBIX
K MaTeMaTU4eCcKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMUS.
Peanuzanus IPOTrpaMMBI obecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [[EJI0CTHOCTh 0OIIEKyIbTYPHOTO, JIMYHOCTHOTO u
M03HABATENILHOTO PA3BUTHSI IMYHOCTU O0YUAIOIIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOrO Kypca T€OMETpUM Ha YPOBHE CPEIHETO OOIIero
oOpa3zoBaHusi 00YCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METANpEIMETHBIX U
PEIMETHBIX PE3yJbTaTOB 00YUYEHUSI TE€OMETPUM B HANPABICHUH JIMYHOCTHOTO
pa3BuTHs oOywaromuxcs, GopmMupoBaHus (YHKIHOHATIBLHOM MaTEeMaTHYECKON
IPAaMOTHOCTH, W3y4Y€HUS JIpYyruX Y4YeOHBIX JUCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIBHBIX MPEJICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTpaKIMii, COOTHOIICHHH PEAIbHOIO0 U HJICATBHOTO,
XapaKkTepe OTPAKEHUS MATeMAaTHYeCKOW HayKOW SBIEHUHW U MPOIECCOB
peaIbHOr0 MHpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJU MATEMaTUYECKOTO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHUM W B IPAKTUKE CIOCOOCTBYET
(GOpMHUpPOBAHMIO HAYYHOTO MHUPOBO33PEHUSI YyUaIUXCS, a TaKXke KauecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJIsl aJjanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBNsieTCs OTHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeuYrBacT BO3MOXKHOCTb H3YYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe MplluieHHE, GOPMUPYEMOE TIPU H3YUECHUU OO0YUYaIOIIUMHUCS
MOHATUHUHBIX OCHOB TE€OMETPUUM U TOCTPOCHHHM IETOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3ajad, YMEHUE BBIIBUTATH U
OTPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUH 3a]a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX JAESITENBHOCTH uenoBeka. OpueHTalus 4eioBeKa BO BpPEMEHH
U TIPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUAIBLHOTO ObITHS, (hopma
OTpPaXXEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBanus jAercTBuUTENbHOCTU. OmepupoBaHrue MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3HbIe BUJBI YUECOHOW W TPYJOBOU NEATEIHLHOCTH,
SABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KaueCTB, MOITOMY aKTyajbHa
3amaya (HOPMHUPOBAHUS Yy OOYUAIOIIMUXCS MPOCTPAHCTBEHHOT'O MBIIUICHHS KaK
PA3HOBHUIHOCTH OOPAa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUUECKOU JEATETHHOCTU 110 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHms mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a3oBOM
ypoBHE 00yueHus — o0Imieo0pa3oBaTeIbHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydJarormuxcst 4yepe3  O00ECIeueHHe BO3MOXKHOCTH  NPUOOPETCHHS |
WCMOJIb30BaHUS CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cnenu@UUHbIX ~ TEOMETPUHM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJIKCHHUS
oOpa3oBaHMsi 1O CIENUATBLHOCTSM, HE CBSA3aHHBIM C  [PUKIATHBIM
WCIIOJIh30BAaHUEM T€OMETPHHU.



[Iporpamma mo reoMerpuun Ha 0a30BOM YpOBHE MpeIHAa3HA4YE€HA IS
oOydJaromuxcst CpelHed IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha ypOBHE OCHOBHOTO 00ImIero odpazoBaHusi. Takum oOpazowm,
oOyyaroruecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIUME MAaTEMaTUYECKHE
yYMEHUS, CBSA3aHHBIC CO CTIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 6oiiee TiIyOOKO, €ciii B JaJbHEHIIeM BOBHUKHET HEOOXOJIMMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTPaMMbl 00ECIEeUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpUOpuTETHBIMH 3aJayaMHd OCBOECHHUSI Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBISIIOTCS:

e (QopMupoBaHUE TMpPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYX AIOIIUM MUAPOM;

e (opMupoBaHuE NpPeACTaBICHUS O MHOTOIPAHHUKAX W TEJaX BpallleHUs
KaK O BAKHEUIIMX MATEMaTHYECKHX MOJENSIX, MO3BOJISIOLINX
ONMUCHIBATh U U3y4aTh PA3HBIC SBJIICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMEHHsS pacliO3HaBaTh Ha YEpTeXkKaxX, MOJEISAX U B
pearbHOM MHPE MHOTOTPAHHUKHU U T€JIa BPAILICHHUS;

e OBJIAJICHUE METOJAMHM pELIEHHs 3aJad Ha TMOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHSATHUSMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AaITOPUTMaMH pEIICHUS OCHOBHBIX THUIIOB  33J1ady;
dbopMHpoBaHWE YMEHHS TMPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
paccy X IeHus B XOJI€ PELICHUS] CTEPEOMETPUUYECKHUX 3a7ad M 3a/ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  UHTCIUICKTYaJbHBIX UM  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaronuxcsi, IO03HABATEIIbHOW aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;

e (QopMupoBanue  GyHKIIMOHAIBHOW  TPAMOTHOCTH,  PEJICBAaHTHOM
F€OMETPUU: YMEHHUE PACIIO3HABaTh IMPOSBICHUS TE€OMETPUUECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CUTYaIMSIX U MPU U3YUYCHUH JPYTUX yUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpoBaTh WX Ha S3bIKE
reOMETPUU U CO3[aBaTh T'€OMETPUYECKHE MOJIENIM, MPUMEHSTh
OCBOCHHBI T€OMETPUUYECKHM amnmapar i pelieHus MOpPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHHUE B KypC
CTEpEOMETPUU B Hayaje €ro H3y4eHUs 3aJad, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO TO3HAHUSI, M ONpE/IeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHHE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO MPEIMETA.

[Ipeanoutenue oTaAETCS HATISIHO-KOHCTPYKTHBHOMY METOAY OOy4eHMUS,
TO €CThb TEOPETHUYECKHUE 3HAHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  IESITEIbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX
MPEJCTABICHUN Yy YyYallluXcd B KypCe€ CTEpPEOMETPUM MPOBOJUTCS 3a CUET
pemieHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0pa3oB W 3amad Ha
OTiepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3nanue oOpasza MpOBOJAUTCS



C OMOpPOM Ha HATJISTHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHIX OTBJICYEHUS
OT HArJISIAHOCTH, MBICIIGHHOTO U3MEHEHUS €r0 UCXOJTHOTO COJIePKAHUS.

OcHoBHBIE copepkarenabHble JuHUU Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «[IpsiMbie U MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpanieHus», «BekTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUN pacrpeiesisieTcsl He TOJIbKO MO COAEep>KaTEIbHbIM JIMHUSM,
HO U T0 ToZiaM 0Oy4eHHUs Ha YPOBHE CpeHEro o01ero oopa3oBaHusl.

Conepsxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM
OCBOCHMSI pabodyeil mporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOyYeHHS,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJCHUE T'E€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIOCH MOCJIEI0BATEIBLHO U MOCTYIATEIBHO,
C CcoONIOZCHHEM TMPHUHIHUIIA TPEEeMCTBEHHOCTH, YTOOBl HOBBIC 3HAHMS
BKJIIOYAJIUCh B OONIYI0  CHCTEMY T'E€OMETPUYECKHX  MpeACTaBICHUI
oOydJaronuxcsi, paciupsiss U yrryossis e€, o0pa3ysi IpoYHble MHOKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Henmenmto B 11 kiacce, Bcero 3a jaBa roga oOydenust - 102 y4eOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosiokeHHe NPsIMBIX B NPOCTPAHCTBE: IMEPECEKAOUIUECH,
napajuielibHble W CKpeluBaromuecss npsmele. [lapammensHOCTh TpsSMBIX H
IJIOCKOCTEW B IPOCTPAHCTBE: MapajUICIbHBIE TMpSAMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEXKAYy NpPSMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MApajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napajjieNibHbIX IIockocTeil. Ilpocreliue MNpocTpaHCTBEHHbIE (QUIYpPHl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiejenumnei; ToOCTPOCHUE CEUEHUH.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIE MapaJUICIbHbIE U MEPIEHANKYISIPHBIE K MIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOM
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKIY HPSIMOMl U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJIA.
[lepieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKHA JIO0 IJIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO0 TIUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh MJIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTU OBYX
II0CKOoCcTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[loHdaTHE MHOTOrpaHHWKAa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHUKA,
BBIITYKJIBIE W HEBBIYKIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI;, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TIOJIHAsT  TOBEPXHOCTh  TPU3MBI.
[Tapayutenenunen, MNPSAMOYTOJbHBIM MAPAJUICIICNIUIIE] W €ro  CBOWCTBA.
[Mupamuga: N-yrojapHas mupamMuja, rpaHd U OCHOBAaHUE TTUPAMUJIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NHUPaMUJIbl; MpaBWIbHAS W YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
PaBUWJIBHOIO MHOTOTPAHHMKA; MPaBUJIbHAS MPU3Ma W MpaBUJIbHAS MUPAMHIA;
npaBWiIbHAs TPEYroyibHas MUpaMuia W TPABWIBHBIA  TeTpadap; KyoO.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’ap, HOACKAdIp H
ukocadip. CeueHuss IpU3Mbl U MUPAMUJIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B MNHpPaMHAAX, Mapajuiesienunenax,
MPAaBUWIbHBIX MHOTOTPAHHUKAX.

Brluucienue 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, VYTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH TMPSIMOWM TMPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopeMa O IIomaau yceuéHHou nupamunabl. [loHstue 06 o0béme. OO0BEM
MAPAMUJIBI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KITACC



TeJsia BpalmeHus

[unmuaapuyeckass  MOBEPXHOCTh,  OOpazywoIue  IUIHHIPUYCCKOU
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konundeckast moBepXHOCTh, 00pa3yIoIIue KOHMYECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUCHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, AMaMeTp; IUIONIAab MOBEPXHOCTH C(hEpHI.
B3anmHoe pacnonokenue cdepbl U IUIOCKOCTH, KacaTellbHas IIJIOCKOCTh K
cthepe; momaas cheprl.

N3o0paxkenne Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka nuiauHIpa u
KOHYca.

KoMOuHanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHCaHHBIA OKOJIO cdepbl; cdhepa, BOUCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIlCHUS.

[Tonsatue 06 oOwvéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactBus u3 He€. O0beEM
UINHApa, KoHyca. O0BEM 11apa u tiomaas chepsl.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJL.

Ceuenus mwivMHApa (MapauiebHO U TEPHEHAMKYJISIPHO OCH), CEUEHUs
KOHyca (mapajuieIbHOE OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpPIUINHY), CCUCHHUS
mapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CIlIOkKEHHWE W BbIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasiioxkeHue BekTopa Mo TpEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuiio mapamnenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWJ JEUCTBUM ¢ BeKkTOopamu. lIpsmoyronbpHas
cucTeMa KoopAauHar B IpoctpaHcTBe. Koopaunartel Bektopa. lIpocrenime
3a/laud B KOOpAMHATaX. YToJl MexAy BekTopamu. CKalIpHOE MpPOU3BEIICHHE
BEKTOPOB. BbluucieHne yrjioB MeXAy NOpsIMBIMA M IJIOCKOCTSMM.
KoopauHaTHO-BEKTOpHBI METOA TIPU PEIIEHUHM TE€OMETPUYECKUX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOM IMO3UIMK  OOYydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCHUHCKOTO OOIECTBa, MPEACTaBICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBAThH C COLMATBHBIMA MHCTUTYTaMU B COOTBETCTBHU C
X QyHKIUAMY U Ha3HAYCHUEM.

IMaTpuoTnyeckoe BOCHUTAHHE:

cOPMUPOBAHHOCTBIO ~ POCCHUHCKON  TPa)XTaHCKOW  HUIECHTHUYHOCTH,
YBaXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTHUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSIM POCCHUHCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOIb30BAHUIO JTUX JOCTIKEHUA B JIPYTUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TOBEICHHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHUEM JIOCTM)KCHUM HayKd U
JESTEIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B TMOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOYAsl 3CTETUKY MaTEMAaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, PEIIECHU, paCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKHUM  aCIIEKTaM  pa3JAYHbIX BHIOB
HCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO yYMEHUS TPUMEHSITh MaTeMaTHYECKHWE 3HAHUS B
UHTEpEecax 370pOBOTO M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHITHHN U OTIBIXA, PETYJsipHas pU3NUecKasi akTUBHOCTD); (PHU3NIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeSTEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOHS; HHTEPECOM K
paznuyHbiM  cepaM  TPo(EecCHOHATBHON  JESTENBHOCTH, CBS3aHHBIM C
MaTEMaTUKOWU M €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun M peaau3oBBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COIMAIBHO-D)KOHOMHYECKUX  TPOIIECCOB HA COCTOSHUE TPUPOJHOW U
COIMAIBHON CpEeJbl, OCO3HAHHEM TJIOOAJIBHOTO XapaKTepa HSKOJIOTHYECKUX
npoOjieM; OpHEHTAlMell Ha TPUMEHEHWE MATeMAaTHYeCKUX 3HAHWUW IS



penieHus 3aiad B 00JacCTH OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TOCTYIIKOB U
OILICHKU UX BO3MOXKHBIX MOCEACTBUH I OKPYKAIOIIECH CpeIbl.

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ Pa3BUTHUA U 3HAYMMOCTH ISl Pa3BUTHS LMBUIM3AIMH; OBIAJCHUEM
SA3BIKOM MATEMaTUKU MU MAaTeMaTHYE€CKOW KyJIbTypOod Kak CPEJCTBOM MO3HAHUS
MHUpa; TOTOBHOCTHIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHUS MPOTPaMMbI y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvlie nosnasamenvmuvle Oelicmeus, o0becneuusarom
Gdopmuposarue 6a308vbIX KOSHUMUBHBIX NPOYECco8 00yuarouuxcsa (oceoeHue
Memoo08  NO3HAHUA — OKpyxcamowe20 Mupa, HNpUMEHeHUue  JOSUYECKUX,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIBISTH u XapaKTepu30BaTh CYILIECTBEHHbBIC MPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHITHM, OTHOIICHUN MEXIY TOHITHSIMU;
dbopMynrpoBaTh OTIpeJICIICHHUSI MOHSITUH; yCTaHaBJINBATh
CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHMS JJI 0000IIEeHuUs
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOIO aHAIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA3OBBHIBATH CYXKICHHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IUHUYHbIC, YACTHBIE U O0OIIUE;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTUBOpeursi B (pakTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEPUU 1T BBIABJICHHUS  3aKOHOMEPHOCTEH W
IIPOTHUBOPEUN;

e JIeJIaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTHUKH, ACHYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKa3aTeJIbCTBA  MATEMAaTHYECKUX
yTBEpXKJIeHU  (TpsiMble ¥ OT  MPOTHUBHOTO),  BBICTpauBaTh
apryMeHTAIHIO, NPUBOJUTh  MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOM 3a1auu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BHIOMpATh HaubOoJIee MOAXOAAINIMA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCcKue 1eHCTBUSA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
Mo3HaHus;, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIHE MPOTUBOPEUHE,
mpo0JemMy, yCTaHaBIUBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSATEIBHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT,
HCCJIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4eCKOro



O6’bCKTa, SBJICHUSA, IIPpOLECCa, BBIABICHUIO 3aBUCUMOCTEH MCXKIY
O6T)CKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (bOpMy.TII/IPOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBGI[éHHOFO Ha6J'IIOI[eHI/I$I, HCCICOOBaHUs, OLCHHMBATD
AJOCTOBCPHOCTD INOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U O606M€Hﬂﬁ;
IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IIPOHCCCA, a4 TAKIKC BBIABUT'ATH
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(OUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHAJIN3UPOBATh, CHUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CTPYKTYpPUpPOBAaTh HHQPOpPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATh TpadUIECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALUM 1O  CaMOCTOSITEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KoOMMyHUKamueHwle Oelicmeus, 0becnedusaont
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo0wmenue:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKICHHS B COOTBETCTBUU C
YCIIOBUSAMHU M IEJISIMH OOIICHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

B XOje OOCYXIEHHUsS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMou
TEMBbI, TPOOJIEMBI, pelIaeMOl 3a/au, BHICKa3bIBaTh UJCH, HAIICICHHbBIC
Ha TIOMCK PEIICHHS; COIMOCTAaBJISATh CBOM CYXKJICHUS C CYXKICHUSMU
JIPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
MO3UIMK; B KOPpPEKTHOU (dopme (PopMyInpoBaTh pa3HOTIACHUS, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpATh  (opmar
BBICTYIJIEHHS C Y4Y€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMUMAaTh U  MCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHANBUYaIbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/1ay; MPUHUMATh
Ieb  COBMECTHOM  JIEITENIbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXX1aTh TMpollecCc M pe3ylbraT paboThl; 0000mMAaTh MHEHUS
HECKOJIbKUX JIFOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUN, «MO3TOBBIC IITYPMbD» K WHBIC), BBHIMOJHATH CBOI YacTh
paboThl ¥ KOOPAWHUPOBATH CBOM JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh KAa4€CTBO CBOEr0 BKJIaJia B OOIIMU TPOIYKT IO
KpUTepusiM, chOpPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBHS.
Vuusepcanvnvie  pezynamuensle  Oeticmsus,  obecneyugarom

Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:



e COCTAaBIIATH IUIAH, AITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHHs C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JIEMCTBUI W  MBICIUTEIBHBIX  IPOILECCOB, HX
pEe3yNbTaToOB; BIAAETh CHOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U Pe3ysbTaTa peuIeH!s] MaTEMaTUYECKOM 3a1a4H;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHHUH
3a/la4yd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OLEHUBATh COOTBETCTBHE pEe3yJbTaTa LEIU U YCIOBHUSAM, OOBACHSTH
MPUYHMHBI JOCTHKEHUS WIIA HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HAaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPH PEIICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUAMH: TAPAIENBHOCTh M IMEPIEHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEM.

KnaccuduimpoBarh B3aMMHOE pPACIOJIOKEHUE MNPSAMBIX U IIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBINA YIroJl, TPaHU JABYTPAaHHOIO YIJIa,
pedpo NBYIpaHHOIO YIJIa; JMHEHHBIN yroa ABYrpaHHOro yria; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIbIA M HEBBITYKJIbINA
MHOT'OTPAHHMK, 3JIEMEHTBl MHOTOI'PaHHUKA, MPABUJIbHBIA MHOTOI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHHUKOB (MHpaMHjIa; IMpU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunesn, Kyo).

KnaccuduimpoBarb ~ MHOTOTpaHHUKH,  BbBIOMpass  OCHOBaHUS IS
KJacCu(pUKauuy (BBIMYKIJIBIE W HEBBITYKJIblE MHOTOIPAHHUKH; TMPAaBUIIbHbBIE
MHOTOIPAHHUKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, apajieIenuneabl).

OnepupoBatb MOHATUSMU: ceKyIias MJI0CKOCTb, CEUYCHHE
MHOTOIPAHHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXO0XJIEHHE T€OMETPUUYECKUX BEIUYHUH IO 00pasiam
WIHM alroOpuTMaM, IPUMEHSSI U3BECTHBIE AHATMTUYECKHUE METOJIbI MIPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/ad HAa BBIYHMCIECHUE PACCTOSHUM MEXIy
JIBYMSl TOYKaMHU, OT TOYKHA [0 NPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pemath 3a7aun Ha HaXOXJI€HHWE T'€OMETPUUYECKUX BEIUYHMH MO 0o0pasiam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIEC AaHATTMTUYECKHUE METOJIbI IIPU PEIICHUU
CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha BBIYUCJICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSIMBIMUA, MEXKIY MPSAMONM U TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npusma, mUpamuaa) ¢ MpUMEHEHHEeM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOMIAISIMU TOBEPXHOCTEN, 00BbEMaMU MOOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarth MOHATHUSAMHU: CUMMETpPUsSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKHUX (DUTYpax, MPEICTABICHHYIO HA YepTexKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (PakThl JUIsi pEUICHUSI CTEPEOMETPUUECKUX
3a/ay, MpeArNojiaralolIuX HECKOJbKO IIaroB pEHIeHUs, €CIU  YCJIOBUS
IpPUMEHEHUS 33JIaHbl B SIBHOU (hopMme.

[IpuMeHsATh NpoOCTEWIIME MPOTPAMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBoUTH TIpUMEpPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, pPACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIC
CUTyalldd W TNPUMEHATh W3YYEHHBIC TMOHATHS B IPOLECCE MOUCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peaTbHBIC
CUTyalldd Ha $3bIKE TE€OMETPUH, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara ainreOphl;
pelmarh NpakTUYECKUE 3a/1aud, CBA3aHHBIE C HAXOXKICHUEM TI'€OMETPUYECKHUX
BEJTUYMH.

11 KITACC

OnepupoBarh MOHATUSAMH: IIMHIPUYECKAsE MOBEPXHOCTh, 00pasyromue
MWIMHAPUYECKON  MOBEPXHOCTH; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi TOBEpXHOCTb.

Pacno3naBate Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA,
BBICOTa CETMEHTA; IIAapOBOW CIJIOM, OCHOBAHME IIIAPOBOTO CJIOSA, BBICOTA
IapOBOTO CJIOS; MIAPOBOM CEKTOP.

Boruucnsate 00bEMBI WM TUIOMIAAM  TOBEPXHOCTEH TENl  BpalllCHMS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUuEM (Hopmy.

OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHMK, BIHUCAaHHBIM B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BMUCAHHAST B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

BbIauciasTh COOTHOIICHHSI MEXTY TUIOIIAISIMU TIOBEPXHOCTEH 1 00bEMaMu
MOA0OHBIX TEII.

N3o0paxkats m3ydaembie (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImonHsATh  (BBIHOCHBIC) TIJIOCKHE YEPTEKU €3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.



W3BnekaTh, WHTEPNPETHPOBATH M MPeoOpa3oBBIBATH HH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, IMpeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BEBITTONMHATE JCHCTBUS CIIOKCHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOKCHHSI BEKTOpa Ha 4YHCIIO, OOBSCHATh, KAKHMH CBONCTBAMH OHHU
00J1a1a10T.

[TpuMeHATH MpaBUJIO MMapajuIeIeuIe/a.

OrniepupoBaTh TOHSATHUSIMH: JICKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YTOJ
MEXIY BEKTOpPaMH, CKaJIIPHOC IPOM3BEJCHUE BCKTOPOB, KOJUIMHEAPHBIC H
KOMITJIaHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M TPOHU3BEACHHE BEKTOpPA HA YHCJIO, YroJ
MEXIY BEKTOPAMHM, CKaJISPHOES MPOM3BEIICHNUE, PAaCKIagblBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHsaTs TeoMeTpudecKue (GakThl Ui PEIICHHS CTEPECOMETPHUYECCKUX
3a/a4, TPEANOJIaralolIuX HECKOJbKO IIaroB peIieHus, eCId YCIIOBHS
IIPUMEHEHHMS 3aJI1aHbI B SBHOH (hopMe.

Pemats nmpocretinye reoMeTpudecKue 3a1a4d Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemars 3amaud Ha [Q0OKa3aTeILCTBO MAaTEMATHYECKHX OTHOIICHUH U
HaXOXXJICHUE T'eOMETPUYCCKHX BEIWYMH 1O oOpa3laM WIM aJropuTMam,
IPUMEHSISI M3BECTHBIE METOJbI IPH PEIICHUHM CTaHJIAPTHBIX MaTeMaTHYECKHUX
3aad.

[IpuMeHAT, TpOCTEHIIME TMPOTPpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoUTE TIpUMEpPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U
YKWU3HH, pacTio3HaBaTh IPOSIBJICHNE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[TpuMeHsATh TOTyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaJIbHBIC
CUTyalldd W TPUMEHATh H3YUYCHHBIC TOHATHS B MPOIECCE TOKWCKA PEIICHUS
MaTeMaTH4YeCKH C(POPMYJIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyalldd Ha S3bIKE TEOMETPHUH, HCCIACAOBATh IIOCTPOCHHBIC MOJEIU C
WCIIOJIb30BAaHUEM TI'€OMETPHUUYSCKUX TOHATUH M TEOopeM, almapara anreOphi;
pemath MPaKTHUYECKUE 3aJlaud, CBS3aHHBIC C HAXOXIACHHUEM T'€OMETPHYCCKUX
BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KoanuecTBo 4acoB
HanmenoBanmue pa3jiesioB DJIeKTpOHHbIe (LM (POBHIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
n padoThI padoThI
bubnnoreka IIOK
1 Bexeitite B cTepeometpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe 1 MJIOCKOCTH B
5 MPOCTPAHCTBE. 12 1 bubnuotexa [HOK
[TapaniaenbHOCTh NPSMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEU
3 [lepneHaANKYISIPHOCTH 12 bubnuotexa [HOK
MPSAMBIX U IJTIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vsl MeXay NpsSMBIMU U 10 1 bubnmnorexka HOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
° Muororparict 1 1 https://m.edsoo.ru/1c209e37
" bubmuorexa [JOK
6
OOBEMEI MHOTOrPaHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubmuoreka [JOK
pPacCTOSHUSA U YIIIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOT'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 KIIACC

HaumMeHoBaHme KoanuecTBo yacon
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
bu6nuoreka [IOK
L Tena ppatenus 12 https://m.edso0.ru/1c209e37
. bu6mmoreka [IOK

2 OOnenmer Ten S 1 https://m.edsoo.ru/1c209e37
BekTopsl

3 COODIHHATLL B 10 1 bubnuorexa [JOK

pA https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
IToBTOpEHUE,

4 00001IeHHE, - 1 bubmuorexa [JOK
cHUCTeMaTH3aIusg https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I1O0 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsun4yecTBo 4acos
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Bcero U3ydeHusl o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIC TOHSTHS
CTEPEOMETPHH: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpanctBo. [IpaBuna bubnmnoreka HOK
M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300pakeHUS TUIOCKOCTEH, d
MapajuieIbHbIX MPSMBIX
(0Tpe3KoB), cepeIuHbI
OTpe3Ka
[TonsTHs: mepeceKkaronuecs
bu6mmoreka [IOK
TJIOCKOCTH,
1 https://m.edsoo.ru/2d8a9c9
nepeceKaroIuecs mpsmas u 9
IUIOCKOCTh -
[TonsTHs: MepeceKkaronuecs
bu6mmoreka [IOK
TJIOCKOCTH,
1 https://m.edsoo.ru/db685e7
nepeceKaroIuecs mpsmast u 3
IUIOCKOCTh -
3HaKOMCTBO ¢ 1 but6mmoreka [IOK

MHOTI'OrpaHHUKaMH,

https://m.edso0.ru/a63959¢



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

MU300paKeHne d
MHOTOIPaHHUKOB Ha
pUCYHKaX, Ha
MPOEKITMOHHBIX YEPTEKAX
HavansHbie cBeeHNS 0 KyoOe
bu6nmoreka [IOK

U NIApaMUJE, UX Pa3BEPTKU U
monenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/b30dff3
8

HauanbHubie cBenenus o kyoe
Y TUPAMUJIE, UX PA3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB. CTapTOBAs
JAarHOCTHKA

bubmuorexa [IOK
https://m.edsoo.ru/3d8ffd3
2

Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUU CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

bubmmoteka [IOK
https://m.edsoo.ru/0cc5c4f
e

[ToustHe 00
AKCHOMAaTHYECKOM
MOCTPOSHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU H
CJIICOCTBUA N3 HUX

bu6mmoreka [IOK
https://m.edso00.ru/239c8ch
4

[Toustue 00
AKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH H

but6mmoreka [IOK
https://m.edsoo.ru/65c6b10
6



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

CICACTBUA N3 HUX

ITonsarue 00

aKCMOMAaTUYECKOM bubmuorexa [JOK
10 | mocTpoeHHH CTEPEOMETPHH: https://m.edsoo.ru/258fc24
AKCHOMBI CTEPEOMETPUH 5
CIICACTBHUA U3 HUX
B3anmHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE: bubnuoreka [JOK
11 | nepecexkarouuecs, https://m.edsoo.ru/1a2520f
napajuieIbHbIE U 6
CKPELIMBAIOIUECS MTPSIMbIE
[TapamienpHOCTB IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[apajuieJIbHbIE IPSIMBIE B bubmorexa [JOK
12 https://m.edso0.ru/93ad36b
MIPOCTPAHCTBE; 3
napaieIbHOCTh TPEX -
MPSIMBIX
[TapamienpHOCTH IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: bubmorexa [JOK
13 . https://m.edsoo.ru/ee1d19b
[TapannenbHOCTh NPAMOI 1 9
IJIOCKOCTH
VYTIIBI C COHANPABIEHHBIMU bubmorexa [JOK
14 https://m.eds00.ru/9f4071b
CTOPOHaMU o
Yoy Mex1y NpsSMbIMU B bubmorexa HOK
15 https://m.edso0.ru/fe73386

MIPOCTPAHCTBE

2



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

Yron Mexay npsSMbIMU B

bu6nuoreka [JOK

16 https://m.eds00.ru/2935a%a
MIPOCTPAHCTBE 0
[TapamnensHOCTH bubnmnoreka HOK
17 | mnnockocreil: napasiesbHbIe https://m.edsoo.ru/2e18f25
IJIOCKOCTH 5
CaoiicTBa mapamienbHbIX bubmmorexa [JOK
18 . P https://m.edsoo.ru/e504d65
IJIOCKOCTEH 5
IIpocrenmme
MIPOCTPAHCTBEHHBIE (PUTYPBHI bubmorexa LHOK
19 poctp P https://m.eds00.ru/4a28dc0
Ha TUIOCKOCTH: TETPA3p, 9
Ky0, mapasienenurnen B
bubmuorexa [JOK
20 | IlocTpoeHue ceueHuit https://m.edsoo.ru/1d434d0
f
bu6nuoreka [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbHas pabota mo
teMe "[IpsiMbIe U IIIOCKOCTH bubnmnorexka HOK
22 | B IpPOCTpPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapannenbHOCTh NPSIMBIX U 6
IIJIOCKOCTEMN"
[lepneH qUKYIAPHOCTD bu6mmoreka [JOK
23 | TpsMOil U TNIOCKOCTH: https://m.edsoo.ru/b19f6a5

MEPIEHUKYISIPHBIE TPSIMbIE

d



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d

B IIPOCTPAHCTBC

[IpsimMble napasnienbHble U bubnmoreka [JOK

24 | nepneHAUKYISPHBIE K https://m.edsoo.ru/0ac11c9
IJIOCKOCTH 5
[IpsimMble napasnienbHble U bubnmoreka [JOK

25 | mnepneHIuKYISIpHBIC K https://m.edsoo.ru/ba54596
IJIOCKOCTH 6
[Tpuznak bubnuorexa [HOK

26 | meprneHANKYISIPHOCTH https://m.edsoo.ru/f85bfc4
MPSIMOI M TUIOCKOCTH 6
[Tpuznak bubnuotexa [HOK

27 | neprneHANKYISIPHOCTH https://m.eds00.ru/79165d1
NPSIMOI M TUIOCKOCTH S
Teopema o npsimMon bubnuotexa [HOK

28 | nepneHAuKYISIpHON https://m.eds00.ru/635c¢508
IUTOCKOCTH 7
Teopema o npsimoit bubmuoreka [JOK

29 | nepneHAUKYISIpHON https://m.edsoo.ru/bd3745f
IUTOCKOCTH 8
Teopema o npsimoit bubmuoreka [JOK

30 | mepreHAMKYISIPHOU https://m.eds00.ru/7d18834
IIOCKOCTH b
[Tepnenaukynsip u
HaIz'IOHHI)Ie'y aECTOSIHI/Ie oT bubmorexa HOK

31 P https://m.edsoo.ru/33c477d

TOYKHU OO0 INIIOCKOCTH,
pacCTosIHUEC OT HpﬂMOﬁ 0

3



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3

IIIIOCKOCTH

[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT

bu6nmoreka [IOK

32 TOYKH J0 INIOCKOCTH, https://m.edsoo.ru/66fefad
PAcCTOSHUE OT HPSIMOi J10 d
TUIOCKOCTH
[lepnenpukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT bubnmnoreka HOK

33 | TOYKM HO IVIOCKOCTH, https://m.edsoo.ru/a5b7b8e
PacCTOsIHUE OT MPAMOU JI0 3
IJIOCKOCTH
[lepnenaukymnsap u
HAaKJIOHHBIE: PACCTOSIHUE OT bubnmnoreka HOK

34 | TOYKHM JI0 IIJIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHUE OT MPSAMOM 10 c
IJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YOl bubnmnoreka [JOK

35 | Mexny npsMoit u https://m.edso0o.ru/6b61b2b
IUIOCKOCTBIO 4
JIByrpaHHbIi yrodi, bubmuoreka [JOK

36 | JMHEWHBIH yrou https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yTJia e
JIByrpaHHbIi yroi, bubmuoreka [JOK

37 | NMHEWHBIH yrou https://m.edsoo.ru/c7c777e
JBYTPAaHHOTO yIiia d

38 | IleprneHIUKYIAPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed

IIJIOCKOCTEM: IIPU3HAK
MEePIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da
3

[lepneHqUKyYISIPHOCTD
IJIOCKOCTEN: MpHU3HAK Bubmiorexa IIOK
39 1P https://m.edsoo.ru/ed9e2a8
MEePIEHIUKYISIPHOCTH ABYX o
IUIOCKOCTEN B
IlepneHIUKYISIPHOCTD
HJI(I))CKOCTef/'I}'/H pI/IBHaK Bubmiorexa IIOK
40 1P https://m.edsoo.ru/ba75dc5
MEePIEHIUKYISIPHOCTH ABYX 7
IIOCKOCTEN -
Teopema o Tpéx bu6mmoreka [IOK
41 https://m.edsoo.ru/e4972cd
MIePIeHIUKYIIApaxX c
TeopeMa 6 Thix bubmmoteka [IOK
42 p p https://m.edso0.ru/52188a7
MEepHEHIUKYISIpax q
TeopeMa 6 Thix bubmorexa [JOK
43 P P https://m.eds00.ru/9f24673
MepHeHIUKYISIpax 5
KonTponbHas pabota mo
TeMaMm
"TlepieHAUKYIIPHOCTD Bubmiorexa LIOK
44 P yop o https://m.edsoo.ru/5b971ef
MPSIMBIX U TJIOCKOCTEH" 1 3
"Vrisl MeXy NpSMBIMU U B
IJIOCKOCTSIMHA"
45 | TlonsiTHEe MHOTOTPAaHHUKA, bubnuoteka [JOK



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3

OCHOBHBI€ 3JIEMEHThI
MHOT'OTPaHHUKA, BBITYKJIbIC
Y HEBBIITYKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

https://m.edsoo.ru/2d24e87
3

IIpusma: n-yronbHas
IIPU3Ma; TPaHU U OCHOBAHHUS

IIPU3MBI; IIpsiMast U bubmorexa LHOK
46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs [IPU3MBI; q
OOKOBast U NOJIHAS B
[TOBEPXHOCTb ITPU3MBI
[Tapannenenunen,
pAMOYTOHHA bubnnoreka IIOK
47 https://m.edso0.ru/8a7be68
HapajuIeJIeIUIe] U €ro 3
CBOICTBa
[Inpamuna: N-yrospHas
NMpaMuia, TpaHy U
OCHOBAaHUE MUPAMUIBL; bubnmnorexka HOK
48 | OoxoBas ¥ MOJHAS https://m.edsoo.ru/fblcdOa
MTOBEPXHOCTh MUPAMU/IBI; )
MpaBWIbHAS U yCEUEHHAS
nupamua
[IpaBunpHbIE
MHOTOTPaHHUKU: TIOHSTHE bubmuoreka [JOK
49 | mpaBMIBLHOTO https://m.eds00.ru/074c886
MHOTOTPaHHHKA,; 5

IpaBUJIbHAs IIpHU3Ma U



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

MpaBWIbHAS MMPAMHUJIA;
MIpaBWIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBUIILHBINA
TeTpa’ap; Kyo

IIpencrasnenue o

HIpaBIITBHBIX bu6nmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHHUKaX: OKTa’Ip, f
JOJEKa’p U UKOCAdIP.
Cummerpus B
MIPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTENILHO TOYKH,
MPSMOM, MIOCKOCTH. bubnnoreka IIOK
51 | DrnemeHTH CHMMETPHUH B https://m.edsoo.ru/b9e777d
nMpaMuIax, 9
napajuiesienune1ax,
MTPABIIbHBIX
MHOTOTPaHHUKAX
Beruucnenue anemMeHTOB bubmmoreka [IOK
52 | MHOrOrpaHHHKOB: pEoOpa, https://m.edsoo.ru/6cdbece
JaroHaJIA, yTITbI f
[Tnomans 60koBOM
MOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTHU MPSIMOM bubmumoreka [JOK
53 | mpu3MBl, MIOMIAIL https://m.eds00.ru/37d8415

OCHOBaHMH, TEOpEMA O
OOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI

7



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157

ITmomaae 00xOBOM
MMOBEPXHOCTU U
MMOBEPXHOCTH TIPABHIILHOM

bu6nuoreka [IOK

54 | nmpamubl, TEOPEMA O https://m.eds00.ru/5603e30
TUTOIIAIH OOKOBOM b
MTOBEPXHOCTU yCEYEHHOU
MU PAMH/TBI
Kontposnbnas pabota mo bubmorexa [IOK
95 F: P " https://m.eds00.ru/a95f5c0
TeMme "MHOTrorpaHHuKH 4
bubmuorexa [IOK
56 | Ilonstue 06 0O6BEME https://m.edsoo.ru/7ad0020
b
bubnnoreka IIOK
957 | OOBEM nupamusl https://m.eds00.ru/235171b
3
" bubmuorexa [JOK
S8 | OOnéM mupauue! https://m.edsoo.ru/f47dfefd
bu6nuoreka [IOK
59 | OOBéM mupaMuIsI https://m.eds00.ru/79c¢1031
2
" bubmuotexa [JOK
60 OOnEM mupamue! https://m.edsoo.ru/2faadc3f
bu6nuoreka [IOK
61 | OOBEM mpHU3MBI https://m.eds00.ru/7985360
8
62 | OOBEM npu3MbI bubmmoreka [IOK



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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https://m.edsoo.ru/79853608

https://m.edso0.ru/1e05389
0

bu6nuoreka [IOK

63 | OOBEM pU3MBI https://m.eds00.ru/482d3f5
1
KonTponbnas pabota no bubnmoreka [JOK
64 teme "OOBEMEI https://m.eds00.ru/28a6573
MHOTOTpaHHUKOB" c
[ToBTOpEeHME, 0000IIEHNE
. bubnnoreka IIOK
CHCTEMATHU3aLUs 3HAHU.
65 . https://m.edso0.ru/098beda
[Toctpoenue ceueHuii B q
MHOTOTPAHHHKE B
[ToBTOpEeHME, 0000IIEHNE
CHCTEMATHU3alUs 3HAHU.
Beruucnenue paccrosiHum:
MEXIY ABYMS TOYKaMH, OT Bubmorexa ITOK
66 Y ABYM . ’ https://m.edsoo.ru/f7792ba
TOYKH JIO MPSIMOM, OT TOUKH 9
JI0 TUIOCKOCTU, MEXKIY N
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
bu6mmoreka [IOK
HroroBast KOHTpONIbHAS
67 https://m.edsoo.ru/b9146bc
paborta
0
[ToBTOpeHnue, 06061IeHNE
. bu6nuoreka [IOK
CHCTEMATH3AIHS 3HAHWIA.
68 https://m.eds00.ru/56765e8

Beruucnenue yrios: Mexay
CKpELIUBAIOIINMUCS

b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
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https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

HPSIMBIMU, MEXY IIPSIMON U
IIJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0B MEXKAY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KIIACC

Ne KoauyecTBo yacoB DJIeKTPOHHbBIE
Hara uudgposbie
n/ Tewa ypoka Bcero Kontpoaeusre Hpakriyeckue U3YyYeHUS oOpa3oBaTe/ibHbIE
I padoThI padoThI pecypesI
Cipepa i map: ue?{Tp, bubnmoreka [JOK
1 PAYC, JUIAMETD; 1 https://m.eds00.ru/0341bc2
TUIOMIA/Ib TIOBEPXHOCTH b
cdepbl B
Bzaumnoe
pacrosioxxeHue chepsl 1
5 TJTIOCKOCTH; 1 bubnuorexa [JOK
KacaTeJbHas IIOCKOCTh https://m.edsoo.ru/bed12a43
K chepe; miiomaas
cdepbl
H3o0paxkenue chepsl,
3 mapapHa HJ‘IOCKOqC)TII/)I. 1 bubmmorexa [JOK
https://m.edso0.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MTOBEPXHOCTb,
oOpasyromue bubnmnoreka [JOK
4 LAJIMHIPUYECKOU 1 https://m.edsoo.ru/6054b8c
MOBEPXHOCTH, OCh 1
LWIAHAPAYECKON
MOBEPXHOCTHU
5 HunmuHap: OCHOBaHUS U 1 bubnuotexa [JOK



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

OOKOBast MOBEPXHOCTb,
o0pa3yrolas 1 och;
IIoIaab OOKOBOM U
HOJIHOM MTOBEPXHOCTH

https://m.edso0.ru/188f6216

N3o6paxkenue
WIMHAPA HA
iockocTu. Pa3BépTka
umnaapa. Ceuenus
HWIMHIpA
(TUTOCKOCTHIO,
MapayIeIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

bubnnoreka IIOK
https://m.edsoo.ru/016e25eb

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOU
MMOBEPXHOCTHU

bu6nuoreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIINHA, 00pa3yronas
1 OCb; MJIOMIA/b
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

bu6nuoreka [IOK
https://m.edsoo.ru/897dd3b
2

VY ceu€HHBIN KOHYC:
o0pa3yrolne 1 BhICOTa;

but6mmoreka [IOK
https://m.edsoo.ru/1468bab



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

OCHOBAHHUsA U OOKOBas 3
MMOBEPXHOCTh
N306pakeHne Konyca
Ha IUIOCKOCTH.
Pas3sépTka KoHycCa.
CeueHus KoHyca
10 (TUTOCKOCTHIO, bu6nuoreka [IOK
napasieabHON https://m.edsoo.ru/0bde1be8
OCHOBAHHIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIINHY)
KoMmOunanus ten
11 S bubmuoreka [OK
patl https://m.edsoo.ru/3cefl0e5
MHOTOTPaHHUKOB
MHororpasHuk,
OIMCAHHBIN OKOJIO
cibepss; cibepa bubmuoteka [OK
12 ’ ’ https://m.eds00.ru/0b13615
BIIMCAHHAs B g
MHOT'OTPaHHUK UJIU B B
TEJIO BpalleHUs
[TousTue 06 00BEME.
13 OCHOBHBIE CBOWCTBA bubmorexa HOK
. https://m.edsoo.ru/26a03fb7
00BEMOB Te
. bubmuoreka [OK
O06BEM UIHHpA,
14 https://m.eds00.ru/5513d87

KOHyca

b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b

O06BEM mapa u

bu6nuoreka [JOK

15 https://m.edsoo.ru/d189bde
IJI01a b Chephl )
[Tomo6HBIC TENa B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
16 R —— bu6nuoreka [JOK
tan . https://m.edso0.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMU ITOT00HBIX
Tell
KoHntposbHas pabota 1mo
17 temam "Tena bubnnoreka IIOK
BpamieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
18 Bekrop Ha mmockoctu u bubnuotexa [HOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenne u bu6mmoreka [IOK
BBIYMTaHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEeKTOpa Ha bubnmnoreka [JOK
YHCIIO https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa mno
21 TPEM HEKOMILJIAHAPHBIM bubmuoreka [JOK
BekTopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiesienumesa
bu6nuoreka [IOK
Pemenne 3amauq,
22 https://m.eds00.ru/5a82790

CBA3aHHBIX C

0



https://m.edsoo.ru/d189bde2
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
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900

IIPUMEHEHUEM IIPaBUII
JENCTBUN C BEKTOPAMHU

Koopaunarao-
BEKTOPHBIN METOJ IIPU

bu6nmoreka [IOK

23
peleHnn https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKHX 3a/1a4
IIpssMmoyronbHas
cucTeMa KOOpJIMHAT B
DOCTDAHCTES bubmuorexa [JOK
24 pocTp ' https://m.eds00.ru/48db705
Koopaunats! BekTopa. 3
IIpocrenimme 3agaum B -
KOOpJMHATaxX
Yron mexny
25 BekTopaMu. CKaIIsIpHOE bubmorexa [JOK
PaMH. P https://m.edsoo.ru/725effc4
MIPOU3BE/IEHNE BEKTOPOB
Brruncnenue yrios
26 MEXIY MPAMBIMA 1 bubmiorexa IIOK
yp https://m.edsoo.ru/8efbe78e
TTOCKOCTSIMU
KonTponbHas padota no
97 teMe "BekTopsl 1 bubnmnorexka HOK
KOOPJMHATHI B https://m.edso00.ru/77c22fc5
nmpocTpaHcTae”
[ToBTOpEHME,
bu6nuoreka [IOK
00o0meHne u
28 https://m.edsoo.ru/1780ba5

cHCTEMAaTH3aIHs
3HaHui. OCHOBHBIE

d



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

¢burypsl, GpaxThl,
TEOpEMBI Kypca

IIaHUMETPUHN

29

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHu. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAHUMETPHUH

bu6nmmoreka [IOK
https://m.edso0.ru/078cd18
4

30

IToBTOpEHME,
0000111eHUE U
CHCTEeMaTH3aIus
3HaHUH. 3agaun
TJITAHUMETPUHU U METOIbI
WX PEIICHUs

bubnuorexa [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
00001IeHHE 1
CHUCTEMATHU3aLA
3HaHu#. 3ama4un
HJ'IaHI/IMeTpl/II/I U METOAbI
HUX peLIeHUs

bu6nuoreka [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTU3aIHs
3HaHui. OCHOBHEIE

burypsl, GaxTsl,

bu6nuoreka [IOK
https://m.edsoo.ru/74b2ad9
1



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

TEOpEMBI Kypca
CTepEOMETPUH

33

Hrtoroas KOHTpoOJIbHAS
pabora

bu6nmoreka [IOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs
3HAHHUH

bu6nmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






