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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS HJis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTHYeCKOMY O0pa30BaHUIO, ¥ TPATUIMI POCCHUCKOTO 00pa3oBaHUs,
OCHOBHOUM 00pa3oBaTelbHOM TMporpaMMmbl cpeaHero obiiero oopazoBanus MOY
COL Ne 6.

[Iporpamma cocTaBiieHa [Isi OOydYarOmuXxcst 00IMe00pa3oBaTEIbHBIX KIACCOB
MOY COII Ne 6.

Peanmzamust  mporpamMmbl  oOecriedwBaeT  OBIAJCHHE  KIIFOUYEBBIMHU
KOMIIETCHIIUSMHU, COCTABISIONIUMHI OCHOBY JJISi CAMOPA3BHUTHS M HEMPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yUYAOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca TeOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BuTHs OO0y4aromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTH4eCKOn
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaronumxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYUIHOCTHM U IMPOUCXOKICHHH T'€OMETPUUECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKEHUs
MAaTEMATUYECKOW HAYKOW SBJIECHHM M IIPOLECCOB PEAJbHOTO0 MHPA, MECTE
F€OMETPHUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
y4alluxcsl, a TakKe KauyecTB MBIIUICHUSI, HEOOXOAMMBIX JJi aJaNTalhd B
COBPEMEHHOM OOIIECTRBE.

I'eomeTpus siBasieTcss oAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECNeYMBAeT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HAaNpaBJIE€HHOCTH, TAaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH HM3YyUYCHUU OO0YUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH Y TOCTPOCHUH IIEMIOYKHU JJOTUUECKUX YTBEPXKIACHUN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ady, YMEHHE BBIIBUIaThb U OIMNPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUH 33/1ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb BO
BCEeX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOTO ObITHS, (opMma
OTpaXEHUsI OKPY’KAIOLIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JEUCTBUTENBHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHON U TPYIOBOH JESATEIBHOCTH,
ABJIAETCS. OJAHUM M3 TMPOPECCHOHAIBHO BaXXKHBIX KauyecTB, MO3TOMY aKTyajbHa
3ajaya (HOpPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.
Llens ocBoeHus mnporpammbl yueOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHuss — o001eo0pa3oBareIbHOe U OOILIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONB30BaHMUsI CHUCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHUH W JICHCTBUH,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
10 CTIEUATLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOJIH30BAHUEM T€OMETPUH.
[Iporpamma no reomMeTpur Ha ©0a30BOM ypOBHE TNpe/HAa3HA4Y€HA IS
00yJaroNINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00mIero oopazoBanus. Takum oOpa3om, oOydaromiyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHMYECKHE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHATBHOMN ACSATEIBHOCTH.
JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomeTpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:
e (opmupoBaHHMe TpEeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAHHHKAX M TeJlaX BPAIICHUS
KaK O BOXHEUIINX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHMe yMeHHUS paclo3HaBaTh Ha YEpPTEkKaX, MOJEIAX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAQJICHHEC METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPAaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHHWs  OCHOBHBIX  THWIIOB  3ajad;

dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC



paccyKIeHusi B XOJAE pEUICHUS CTEePEOMETPUYECKMX 3aJady M 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX crocoOHoCTEM
oOydaromuxcs, MO3HABaTEIbHOM  AKTUBHOCTH,  MCCIEJOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTYyallUsIX W TPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPHUH U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3yJIbTATHI.

OTAMYUTENTHEHON OCOOEHHOCTBIO TPOrpPaMMBl SIBJISICTCS BKIIFOUEHUE B KYypC
CTEpEOMETPHM B Hauyajle €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEIeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JajdbHENIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenue oTAaéTcst HArISIAHO-KOHCTPYKTUBHOMY METOYy OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb MPEIMETHO-
MPAKTUYECKON JIEATEIIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pElIeHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOPOM Ha
HATJIATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoOBHbIE cozepkaTesibHble JUHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHuororpanHukmn», «lIpsiMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpameHus»,
«BEeKTOpBI U KOOPIMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOoJaM
o0yuyeHus Ha YpOBHE CpeJIHEro o0Iiero oopa3oBaHusl.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIEE MPEIAMETHBIM pe3yibTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'ECOMETPUUECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIFOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAJIKHCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKUX MPEACTaBICHUN OO0Y4YaIOIIUXCS, pacIIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMaTUYECKOM TOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTD IIPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TE€TPAdIp, KyO, Mapaienenurnen; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKIY HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuliesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMUPAMHU/IbI; OOKOBAsI M NOJIHAS [IOBEPXHOCTh MUPAMMU/JIbI; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IIMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO0. IlperncraBneHune o NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTadp,
nojieKka’ip U ukocasip. CeueHust IpuU3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa O MIomaau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UWJIWHIPUYCCKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OChb, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONIAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
I0IIA b CEpHI.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

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

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

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHApa (MapajyieIbHO U TNEPHEHIMUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. C0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTHUKH, ICHHOCTHBIM OTHOIIIEHHEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEMN pOCCUIICKOTO Hapoja;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBHIO YMCHHS TIPHUMEHATh MaTeMaTUYSCKUE 3HAaHHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHbI;



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

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHM JJI PEIICHUS 3aaad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOINECTBEHHOW TPAKTUKH, TOHHUMaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YelIOBEYSCKOH JCATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJCHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh MPOCKTHYIO M HMCCIICIOBATCIIBCKYIO JICSITCIIBHOCTh
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTuka» XapaKTepU3yIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0eliCcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCNEUIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memo0o08  NO3HAHUSL  OKpYJCanue2o  mMupa,  NHpuUMeHeHue  JI02UYeCKUX,
uUccie008amenbCKux onepayutl, ymenuli pabomams ¢ ungopmayueti).

ba3oBblesiornyeckue1eic TBUS :

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKU MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (OPMYIHpPOBATH
ompeieieHUs]  TOHSATHUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCIpUHUMATh, (POpMyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, C€IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJLITH  MaTeéMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM W
npoTuBopeunsi B (akTax, JaHHBIX, HAOJIOACHUSIX M YTBEPKIACHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

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

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBAThH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crnoco0® penieHUs ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pelIeHHs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YUYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBblenccienoBarenbckmne1eicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpodIeMy,
yCTaHABIMBaTh HCKOMOE W  JaHHOe, (QOopMUpOBaTh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJICHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBbIIBUIaTh
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeQUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3aa4H;

e BBIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

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

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSATEILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMUuGHble  Oelicmeus, 0Oecnequusarom

copmMupo8aHHoCcms CoOYyUanIbHBIX HABLIKOE 00YYAIOUWUXC.

Oowmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, aBaThb NOSICHEHHs IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIeHNs; COMOCTaBJISATh CBOM CYXIEHHUS C CYXKICHHSIMH JIPYTHX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YUETOM 3aJ1a4 MpPe3eHTAM 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacTpenesnsaTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JEHCTBUS C JPYTUMHU UICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU II03HABATCIBHOM peduieKCHM KaK OCO3HaHUS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: TIAPATUICIBHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEYCHUN, UCTIONIB3Ys METO/ CJIC/IOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, NPUMEHSS U3BECTHBIE AaHAJUTUYECKUE METOJbl NPH PEUICHUHU
CTaHJIAPTHBIX MaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

Pemate 3a1aun Ha HAXO0XKAECHHUE TEOMETPUUECKUX BEJIWYHH 0 00pasiaM HIn
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TUIOIIAMA MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoNaralolMX HECKOJIBKO IaroB PEUICHUs], €CJIM YCIOBUSA MPUMEHEHUS
3a/1aHbI B IBHOU (hopme.

[IpumensATr OPOCTEWINIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUM, MCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armapaTa aireOpbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IWIMHJIPUYECKON  TMOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  TOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOYYCHHS TEl BpaIlCHUSI.

KnaccudummpoBats B3aiMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (hopMyTI.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BIHMCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEll.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTrypax, MpeJCTABICHHYI0 Ha 4YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO Napasuieienuneaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIarOB PEIIEHUs, €CIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUYECKUX BEITMYMH M0 00pa3iaM Wik alropuTMam, IpUMEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOoAMTE HpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJLE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd CHOpMyTUpPOBAHHON TPOOIEMBI, MOJICIUPOBATH PEATbHBIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanmnepaseios u KounuecrBoyacos DJIeKTPOHHbIE
n/m | TeMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuueckuepadoTh (wipposrIe)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
) MIPOCTPAHCTBE. 2 |
[TapamiensHOCTBIIPSMBIX U
TUTOCKOCTEH
3 HepneHm/niynﬂpHoCTBnpﬂme u 12
TUTOCKOCTEH
4 VYriel MeXIy OpSIMBIMU U 10 |
IJIOCKOCTSIMU
5 MHororpaHHuKH 11 1
6 OO0BEMBIMHOTOTPAHHUKOB 9 1
7 [ToBTOpEHUE: ceueHus, 4 |
PACCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME




11 KVIACC

KoaungyecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIPOrpaMMbl Bcero Koutpoabubiepaborsl | [IpakTuyecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 TenaBpatenus 12
2 O0BEMBITEN 5 1
3 BexTopsl 1 KoopIMHATHI B 10 |
MPOCTPAHCTBE
4 [ToBTOpEeHue, 0600IICHNE, 7 1
CUCTEMAaTU3AINI3HAHTH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIEp
a0oThI

IIpakTHyeckuep
a0doThbI

Jarauzyyq
eHHs

DJleKTpoHHbIenu¢ poBBIecOOpa3oBaTell
bHbIEpeCcypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCTh,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napauIebHbIX TPSIMbBIX
(OTpe3KoB), CepeMHBI
oTpe3ka

IlonsaThs:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepPECEKAIOIIHNECS TpsiMast
H IJIOCKOCTH

IlonsaTus:
MepeceKaromecs
IUIOCKOCTH,
MEPECEKAOIIMNECS IIpsAMast
U TJIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,




H300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U mupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

Hauanensie cBeneHus o
KyOe U nupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHUsIMHOTOTPaHHUKOB

Ilousitre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MTOCTPOCHUU
CTepEeOMETPUHU: AKCUOMBI
CTepEeOMETPUU U




CICACTBUA U3 HUX

10

IMousarue 06
AKCMOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CJICOCTBUA U3 HUX

11

B3anmHoe pacrnionoxenue
MPSIMBIX B IPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejIbHbIE U
CKpeIMBaOIIHecs
NIpSIMBIE

12

[TapannenpsHOCTH MPSAMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiesibHble MPsIMbIE B
MIPOCTPAHCTBE;
napajyuiebHOCTh TPEX
MPSIMBIX

13

[TapamiensHOCTb IPSMBIX
H INIOCKOCTEH B
MPOCTPAHCTBE:
[TapannensHOCTH IPAMOT
U IJIOCKOCTH

14

Yrael ¢
COHAIIPABJIEHHBIMUCTOPOH
aMu

15

VYron Mexy NpsMbIMU B




IIPOCTPAHCTBE

16

VYrois MexX 1y IpsMBIMU B
IIPOCTPAHCTBE

17

[TapannenbHOCTHIIIOCKOCT
en:
MapajvIeIbHBICTUIOCKOCTH

18

CpoiicTBanapayieabHbIXIT
JIOCKOCTEN

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE
(burypsl Ha TUIOCKOCTH:
TeTpa’ap, Kyo,
napasuiesienumnes

20

[ToctpoenneceueHuit

21

[ToctpoenneceueHuit

22

KonTtponsHas padota no
teme "[Ipsmble u
IJIOCKOCTH B
MIPOCTPaAHCTBE.
[TapanienbHOCTHIPAMBIX
U II0CKoCcTei"

23

[leprieHIUKYIAPHOCTD
MPSIMOM U TIOCKOCTH:
MePIEeHIUKYIIAPHBIC
MpsIMbIE B IPOCTPAHCTBE

24

[TpsiMble mapasuienbHble U
NEePIEeHANKYISPHbBIC K
IJI0OCKOCTH




25

[IpsiMble napajuieabHbIEC U
NEPIEHUKYIISIPHBIE K
IIJI0OCKOCTH

26

[Ipu3nak
NIEPIEHUKYIIIPHOCTH
IPSIMOM U TUIOCKOCTH

27

[Ipu3nak
MEPIEHUKYIISIPHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o npsimoit
MEPIEHIUKYIISIPHON
IIJIOCKOCTH

29

Teopema o npsimoit
MEePIECHANKYIISIPHON
MJI0CKOCTH

30

Teopema o mpsimMoit
MEePIECHANKYIISIPHO N
IJI0CKOCTH

31

[Tepnienaukynsap u
HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPsIMOH 10
MJI0CKOCTH

32

[lepnienqukynsp u
HAaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSAMOU 110
MIJIOCKOCTH




33

[lepnenpukyisp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO INTIOCKOCTH,
paccTostHue OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisap u
HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 IIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJI0CKOCTH

35

VYTIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOMN U
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron
JBYTPAHHOTO yriia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yroJj
JBYTPAHHOTO yriia

38

[TepnieHUKYISIPHOCTH
IJIOCKOCTEH: TPU3HAK
MePIEeHIUKYIIPHOCTH
JBYX ILUTOCKOCTEN

39

[leprieHIUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEMN

40

[lepneHAUKYJIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK




MEPIEHINKYIAPHOCTH
JIBYX TUIOCKOCTEM

41

Teopema o
TPEXNEPIICH IUKYIISIPAX

42

Teopema o
TPEXNEPIICH IUKYIISIPAX

43

Teopema o
TPEXNEPIICHIUKYIISIPAX

44

KonTpossHas padbora no
TeMaM
"[IepnieHIMKYISAPHOCTH
MPSAAMBIX U IJIOCKOCTEN" U
"Vrisl MKy NPSAMBIMA U
miockocTsamMu"”

45

[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTIOTpaHHUKA,
BBIITYKJIbI€ U HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTIOTpaHHUKA

46

HpI/ISMaZ n-yroJibHasd
IIpu3Ma; rpaiu u
OCHOBAHUA IIPU3MBI;
InpsAMasa 1 HAKJIOHHAasa
IIPpU3MBI; OokoBas 1
IMOJIHAA TOBEPXHOCTDH
IIPpHU3MBbI

47

[Tapamenenurnen,




IIPSIMOYT OJIbHBIN
napajuleJIenuIe] 1 €ro
CBOMCTBA

48

[Inpamuia: n-yrosibHast
nMpamua, rpaHy u
OCHOBaHUE HPaAMU/IbL;
OO0KOBas U MOJIHAs
MTOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U ycE€UEHHAs
nupamuaa

49

[IpaBunbHBIE
MHOTOTPaHHUKH: TIOHSITHE
MIPaBUIILHOTO
MHOTOTpaHHUKA;
MpaBUJIbHAS TPU3Ma U
MpaBWJIbHAS TUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMuia ¥ NpaBUIbHBINA
TeTpasap; Kyo

50

[IpencraBnenue o
MPaBUIILHBIX
MHOTOTpaHHUKaX:
OKTasp, J0AeKadip U
HUKOCadIP.

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETpPHUSL OTHOCUTEJILHO
TOYKH, IPSAMOH,
IUIOCKOCTH.




DNEeMEHTBICUMMETPUH B
MUpaMUIax,
napaJuleenunenax,
MPAaBUILHBIXMHOTOTPAHHH
Kax

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMarOHAJIU, YIJIbI

53

[Tnomaas 6oxoBOM
MMOBEPXHOCTH U MOJHOU
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOIA/Ib
OCHOBaHMH, TEOpEMA O
OOKOBOM MOBEPXHOCTH
NPSAMOUN MPU3MBbI

54

ITmomans 00KOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH TIPABHIIBHOM
MAPAMHMJIBI, TEOpEMa O
omaa 0OKOBOH
MMOBEPXHOCTH YCCYEHHOU
A PAMMIBI

55

KounTponsnas pabora o
Teme "MHororpaHHuku"

56

[TousaTre0000BEME

57

OO6BEMIIUpaMUIBI

58

O6BEMIIUpaMUIBI

59

O6BEMIIUpaMuIbI

— | | |




60

O0BpEMIUpamMuIbI

61

OO0BEMIIPU3MEI

62

OO0BEMIIPU3MEI

63

OO0BEMIIPU3MEI

[UREN R G R —Y

64

KonTtponsnas pabora o
teMe "O0bEMBI
MHOTOTpaHHUKOB"

65

[ToBTOpEenue, 06061IeHNE
CHUCTEeMaTU3als 3HaHH.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIs 3HAaHWH.
Brrunciienue paccTosHUi:
MEXIY ABYMS TOUKaMU,
OT TOYKH JI0 IPSIMOH, OT
TOYKH JI0 INIOCKOCTH,
MEXITY
CKPEILMBAIOIIUMHUCS
NPSAMBIMU

67

HroroBaskoHTpobHasIpad
oTa

68

[ToBTOpEeHUE, 0000IIICHNE
CHCTEMAaTH3alMs 3HAHUIA.
Brruncienue yrios:
MEXIy
CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, MEX]Ty TIPSIMOMA




U IJIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YIJIOB
ME¥Ky INIOCKOCTSMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTHyeckuep
a0doThbI

Harauzyye
HHS

DJleKTPOHHBbIeNN(PPOBHIEOOPA30BATED
HbIepecypchl

Cdepa u map: neHrtp,
paauyc, tuamerp;
Iouaib
MTOBEPXHOCTHU chepbl

B3anmuoe
pacnosiokeHue cepsl
Y TUTOCKOCTH;
KacaTeJbHas
MIJIOCKOCTH K cdepe;
MJI01a b CHEephI

N3obpaxenue chepsl,
1apa Ha MIOCKOCTH.
Ceuenusimapa

Huwmmaapuyeckas
MTOBEPXHOCTb,
oOpazyomiue
IAJTUHIPHYECKOM
MMOBEPXHOCTH, OCh
IAJTUHIPHIECKOM
MMOBEPXHOCTHU

[Hunmuuap: ocHOBaHUS
U OOKOBas
MOBEPXHOCTb,




oOpa3yrolas u och;
1016 OOKOBOU U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
IJI0CKOCTH. Pa3Béprka
nunuHapa. CeyeHus
LHWIMHIpa
(TTOCKOCTHIO,
MapajyIeIbHON WK
MEPIEHIUKYIISIPHON
OCH LIUJIMH]IpA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

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

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHHUSA U
O0KOBast MOBEPXHOCTh

10

N306paxeHue Konyca




HA IUIOCKOCTH.
Pa3sépTka KoHycCa.
Ceuenus koHyca
(TI0CKOCTHIO,
IapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOISIIEH uepe3
BEpILIHHY)

11

KoMmOunarmus ren
BpaIlleHUS U
MHOTOTPaHHUKOB

12

MHororpaHHuk,
OTIMCAHHBIN OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEeJIO BpalleHUs

13

ITousarue 00 00BéME.
OCHOBHEBIE CBOMCTBA
00BEMOB Tenn

14

OOBEMIMIMHAPA,
KOHYca

15

O6béM mapa u
IJI01aTb CHephl

16

ITogo6HBIE Tea B
MPOCTPAHCTBE.
CoOTHOLIEHUS MEKTY
IUTOIIAAIMH




IIOBEPXHOCTEH,
00BEMaMHU 110 T0OHBIX
TEN

17

KontponsHas pabora
o TemaM "Tena
BpamieHus" u
"O0bemsbI Ten"

18

BexTop Ha miockocTu
U B IIPOCTPAHCTBE

19

CnoxeHue u
BBIYUTAHUCB eKTOpOB

20

YMHOKEHUEBEKTOPAH
a4KCIIo

21

Paznoxenue Bekropa
0 TpEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBunonapannenenu
neja

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM TPABHII
NEUCTBUM C
BEKTOPaMH

23

IIpssMoyronpHas
cUCTeMa KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B




KOOpAMHATAX

24

VYrou mexnay
BEKTOPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXIY IPSAMBIMHU U
TJIOCKOCTSIMH

26

KoopaunatHo-
BEKTOPHBIN METOJ PH
penieHnn
F€OMETPUYECKUX
3a1a4

27

Kontponbhas padota
o teme "BekTopsl
KOOpPJIMHATHI B
npocrpanctae"

28

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
IJIAHUMETPUHU

29

IToBTOpEHNME,
o0o01ieHue u
CUCTEMAaTH3aLMs
3HaHUH. OCHOBHBIE




¢burypsl, haxTsl,
TEOpEMBI Kypca

IIaHUMETPUU

30

[ToBTOpEHME,
000011eHNE U
CHCTEMAaTHU3aIH
3HaHui. 3agaun
TJITAHUMETPUHU U
METO/IbI UX PEIICHUS

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3aIH
3HaHUH. 3agaun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

32

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3aLlH
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

33

HToroBasskoHTpoOJIbHA
spaboTa

34

IToBTOpEHME,
000011ICHUE U
CHCTEMAaTHU3alHs
3HaHHUHI




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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