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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C yuy€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHH, TMPEABABIAEMBIX K
MaTeMaTU4eCKOMY OO0pa3oBaHUI0, U TpagulUid POCCUIICKOrO 0O0pa3oBaHMS.
Peanmuzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHUS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATENLHOTO Pa3BUTHUS
JUYHOCTH O0YYAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00yUYarOmUXCs
NPABWIbHBIX MPEICTABICHUNH O CYIIHOCTH M MPOUCXOXKIACHUH T€OMETPHUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEeMaTHYECKOM HAyKO SBJICHUI 1 TPOLIECCOB PEaTbHOTO MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHYECKOT0 MOJIETUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CITOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaKk)K€ Ka4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
oO11ecTBe.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK KakK OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOEHUH IEMTOYKH JIOTHUECKUX YTBEPIKICHHM
B XOJE pelIeHUS TEOMETPUYECKHX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7ad4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX ACSATENBHOCTH denoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHalIbHOro ObITHS, Gdopma
OTPaXEHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W AKTUBHOTO
npeoOpa3oBaHuss  JeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbIC BUJIbI YUEOHOUN U TPYI0BOM AESATEILHOCTH, SIBISETCS



OIHUM M3 MpO(EeCcCHOHATBHO BaXXKHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHus y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTU [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTU MTPUOOPETEHHS M UCTIOTIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, creuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEHIHOTO  MPOJOJDKEHHS  00pa3oBaHMs 1O
CHEIUATBHOCTAM, HE CBSI3aHHBIM C IIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0©0a30BOM YpOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4Jaromuxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUNUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanus. Takum oOpa3zom, oOyyaromuecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHbBIE CO
cnenuUKol reoMeTpur U He0OXOJUMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee rIyOOoKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleYMBAeTCs pEIIEHUEM
COOTBETCTBYIOLMX 3ajad. llpuopuTeTHBIMH 3aJayaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISrOTCS :

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOM

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpaIICHUs KaK
0 BaXXHEMIINX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAENAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
dopMupoBaHue yMEHHUS  TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
paccyKIeHus B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromumxcs,
MTO3HABATEJIBbHON aKTUBHOCTH, MCCIIEOBATENBCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yMEHHUE PACIIO3HABATH MPOSIBICHUS TEOMETPUUECKUX MOHITUH, O0BEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr IS peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCSl BKJIFOYEHUE B KYpC
CTEPEOMETPHH B HAYAJIC €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHMS, U OMNpeNeNEHHBIM 00pa3oM OpraHMW30BaHHAas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET MPOTEKaHUE HHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércst HArasAIHO-KOHCTPYKTHBHOMY METOIY OOYy4YeHUsI, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4aliuxcs B Kypce CTepeoOMEeTPpUH TPOBOIUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO3aHue
POCTPAHCTBEHHBIX 00pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJIUTCA C OMOPONM HA HATVIAIHOCTh, a
orepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUA.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAHHE JIOTHYECKUX YMEHUM
pacmipenensieTcss He TOJIBKO MO COAepKaTeIbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4YeHUS
Ha YPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 ToaaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, dYTOObI OBJIAJICHUE T'COMETPUUYECKUMHU
MNOHSATUSAMM U HaBbIKAMHU OCYIIECTBIISIOCH MOCIIEIOBATEIbHO U MOCTYNATENbHO, C
COOMI0/IeHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIOUUXCs, PACIIUpSIS H
yrayOsist €€, 00pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEGBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUA U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B INPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuieJbHble M CKpelIuBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajyieiibHbIe TMPSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJIEHHBIMM CTOPOHAMM; YroJ MEXAY NpsIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA NapalIeIbHbIX
miockocTelt. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPBI HA TIJIOCKOCTH: TETPadIp,
Ky0, mapajiesenunesi; ToCTPOeHHE CEUCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajUieNIbHbIE M MNEPHEHIUKYISPHbIE K IUIOCKOCTH,
NPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW UM IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHAUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll  JBYIpaHHOrO  yrija.
[lepnieHaAUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE
OT MIPSIMOM JI0 TTOCKOCTH, MPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHIuKyIsspHOCTD
IUIOCKOCTEU: MPU3HAK IMEPHEHINKYJISIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsAMasi U HAKIOHHAS MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesenunes u ero corcra. [Iupamupma: N-yronpHas nupamuaa, I'paHd U
OCHOBaHUE MHUPaMUIbl; OOKOBAas U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yceu€HHas MNHpaMuaa. OJEMEHTbl Npu3Mbl U nupamuiabl. IIpaBusibHbIE
MHOTOTPAHHUKU: MOHATHE MPAaBUJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAs NpPU3Ma U
IpaBWIbHAs NHPaMHUAA; MPABUJIbHAS TPEYrOJbHAs MHUPAMUAA W IPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaexka’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJTIOCKOCTH. DJIEMEHTHl CHMMETPUH B ITUPAMUJIAX, MApAJUICIICHUIIE1aX, TPaBUIbHbBIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMoit ipu3Mel. [ nomansb
OOKOBOM IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpEMa O
wionaaun yceu€unoit nupamusl. [lonstue 06 00béme. OObEM MUpPaMHIbI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas TTOBEPXHOCT, obOpazyroriue UUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHJPUYECKON TMOBEPXHOCTU. LlUmuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCb, IJIOMAAs OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIlnHa, 00pa3yromasi
¥ OCh; TUIOIIATb OOKOBOM U IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIue
U BBICOTA; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Biaumnuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I01a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAsS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
NpsIMOYTOJILHOTO Mapajuienienumnena u ciuencrtsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEll.

Ceuenus muMHapa (MapajijiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4uC0. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBmwio mnapamnenenunena. Pemenune 3agad, CBS3aHHBIX C
NIPUMEHEHHEM IIPaBWJI JEMCTBUM C Bekropamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. IIpocreimme 3amaum B
KOOpAMHATax. Yron Mexnay BekTopamu. CKaasipHOEe NPOU3BEIACHHUE BEKTOPOB.



Beruncnenne yrioB Mexay MPSMBIMA U ITIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl Y4eOHOrOo mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKTIaHCKON UEHTUUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOECHUE YCTOMYMUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHHH; BOCIPHUUMYNBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3juyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HaHUS B
MHTEpecax 370pOBOro U 6e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pPOBOC MHUTAHWE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH H
OTJIbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3MUIECKOTO COBEPIIICHCTBOBAHUS,
U 3aHITUSX CIOPTUBHO-03JOPOBUTEIIHLHOM €SI TENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymeit mnpodeccun W peann3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4ecKoOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>KU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHUYE€CKON HAaNPaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO  XapakTepa HSKOJOTMYECKUX MpoliieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MATEeMATHYECKUX 3HAHWM JJIg pelieHus 3ajad B
00J1acT OKpY’KaroIIel cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YEeIOBEYECKOW ESITeIIbHOCTH, ATAloB €&
pPa3BUTHUS M 3HAYUMOCTH IS Pa3BUTUS IIMBWIM3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOH KyJbTYpOH KaK CpEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEIOBATEIBCKYIO JESATEIHHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus, — 0becneuusaiom
Gopmuposarnue 06a308bIX KOSHUMUBHBIX NPOYecco8 oobyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpYJCarmujeco  Mupda,  NpuMeHeHue  J10SUYECKUXx,
uccie008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYIHPOBATH
OTpEeJICICHNs]  TOHSATUH; yCTAHABIMBATH  CYIIECTBECHHBIA  MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHBIE;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
GbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME TMPOTHUBOpPEUHE, MNpPOoOIeMYy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEKTa, SIBJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIE0BAaHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUINUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IPEICTABICHNUS,

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

e OLICHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

copmMupo8aHHoCcms CoOYyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHUHU C YCIOBUSMH
U LIeJIIMU OOILEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
pELIeHMs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSMH JPYTrUx
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTa,
UCCJIeI0BaHNs, MPOEKTA; CAMOCTOSTEIBHO BEIOUPATh (POPMAT BBICTYILIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIIECTBA KOMAHIHON U UHAUBUyTLHOM
paboThl TpU pelleHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHWPOBATh  OPTraHU3aIMi0  COBMECTHOMW  paboThI,
pacnpenensiTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOJHATh CBOK YacTb palbOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

3) Yuusepcanvnvie pezyiamuensle oeticmeus, obecneuusarom opmuposanue
CMbICIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uH()OpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PEe3yJIbTATOB JIEATEIBHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
FEOMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSIMU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABWIbHBIM MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (NMHpaMuaa; TMpHU3Ma,
PSMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccudunmpoBate ~ MHOTrOrpaHHUKH, BbIOWpass ~ OCHOBAaHMUS  JUId
KkjIaccupukanuy  (BbIMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPaHHUKH; IPSIMbIE€ U HAKJIOHHBIE TPU3MBbI, TAPAJIJICIICTIUIIE IbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OODBICHATH IPUHIIUIIBI TOCTPOCHUS CEYECHUH, UCTIONB3YS METOJ CIIEIOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBHITIOJHATH
(BBIHOCHBIE) TJIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XKJACHUE TEOMETPUUYECKUX BEJTUYUH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIUTUYECKHE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMHU, OT TOYKM JIO TpsAMOM, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMHUCS MPSIMBIMHU.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUUECKUX BEJIMYUH 10 00pa3iam Wiu
aNropuT™MaM, MPHUMEHSS U3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJApPTHBIX ~MATEMAaTHYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEILMBAIOIIMMHUCS MPAMBIMH, MEXKIYy MPSAMOA UM IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU, IBYTPaHHBIX YIJIOB.

Boluncnsath 00bEMBI U IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MUPaMUJIa) C TPUMEHEHUEM (POPMYJT; BBIYUCIISATH COOTHOLIECHHS MEXKTY ILTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTh reomeTpruueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IPEIoNaraiiX HECKOJIBKO IAaroB PEIICHUs, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3aau.

[IpuBoaUTH TpUMEPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AHAJIM3UPOBATH peabHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATH pealbHbIC
CUTyallul Ha A3BIKE TEOMETPUHU, HCCIEIOBaTh IMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, armapara anreopbl; pemarhb
PAKTUYECKUE 3a]1a4H, CBI3AHHBIC C HAXO0XKJICHUEM T€OMETPHUUECKUX BEJIMYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] TMOBEPXHOCTh, OOpa3yrolue
WIMHIPUYECKOM MOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

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

OOBSACHITH CLIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJOS;
IaPOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C MPUMEHEHUEM (OPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy U OMMMCaHHBIH
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
M0JTOOHBIX TEII.

N306paxkate m3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAICHUS.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHM 001a/1at0T.

[IpuMeHATh TPaBUIIO NApAJLIEIEITATIEA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOpPA, YroJl MEXKIY
BEKTOPAaMHM, CKAJIIPHOE MPOU3BEAEHNE BEKTOPOB, KOJUITMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAHMHAT.

[TpumensTs reomeTpruueckue GakThl s pEIISHUS] CTEPEOMETPUUYECKUX 3a]1ay,
IPEANOJIAraInX HECKOJBKO IIAr0B PEMIEHUS, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN W
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHUH 10 00pasliaM WM airOpUTMaM, IMPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMeHAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHUX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPHUPONE U
KU3HH, pACIO3HABATH POSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHBIC
CATyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUIECKUX MOHATHIN M TEOPEM, armapara ainreOpsl; pemarh
IIPAKTUYECKUE 3a7a4H, CB3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BETUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC
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HOBTOpeHI/IeZ CCUCHUS, paCCTOAHUA U YI'JIbI

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

KoaunuyecTBo 4acoB

Bcero

10

12

12

10
11

68

KonTtpoibHbie
padoThI

(3 S N

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KVIACC

Ne
n/
n

HaumenoBanu KouandecTBo yacoB
e pa3jiesioB u
TeM

MPOrpamMmmbl

Bcer  Konrtpoabnsl IIpakTHueck
0 e padoThl He padoThl

T
ea 12
BpAaIICHUS
OO0OBEMBI TEN 5 1

Bekrops! n
KOOpPJIMHATHI B 10 1
MIPOCTPAHCTBE

[ToBTOpEHME,
00o01enue,
CHCTEeMaTH3aIl
WS 3HAHUHN

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 3 0

ITIOYPOYHOE IINTAHUPOBAHHUE
10 KIJIACC

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

Ne
n/n

KoanuecTBo 4acos

Tema ypoka
Bcero

KonTposbHbie
padoThI

OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpaHcTBo. [IpaBuiia
M300paxKeHNs Ha PUCYHKAX: 1
M300paxeHus TIOCKOCTEH,
NapaieNbHbIX TPSIMBIX (OTPE3KOB),
CepeHBI OTpe3Ka

[TonsiTHs: mepecekaroniuecs
MIJIOCKOCTH, MEPECEKArOITNECs 1
npsiMasi ¥ IIOCKOCTh

[TonsiTHs: mepecekaronuecs
MIJIOCKOCTH, MEePECEKaroIuecs 1
npsiMasi ¥ MIOCKOCTh




3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOCKIIMOHHBIX
yepTexax

Hauansubie cBefeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U MOJCIIH.
CeueHust MHOTOIPAaHHUKOB

Hauanbubie cBefeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U MOJEIH.
CeueHnst MHOTOIPAaHHHUKOB

IlonsiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIECTBHUS U3 HUX

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIECTBHUS U3 HUX

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

10

ITouaTtue 06 akCHOMaTUYECKOM
MMOCTPOCHHH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

11

Bzanmuoe PaCIIOJIOKCHUE IPAMBIX
B IIPOCTPaHCTBE: ICPECCKAOIINECH,
IIapalyiICJIIbHbIC U CKPCIIUBAOIINECCA
IIpsAMBIC

12

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:!
IapajuleJIbHbIE NIPSMBIE B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD
TPEX MPSAMBIX

13

[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
[TapamiensHOCTb IPSMOM U
IIJIOCKOCTH

14

VYTIbI ¢ cOHAMpaBICHHBIMU
CTOPOHAMHU




VYrois Mexay IpsMbIMU B

15
IIPOCTPAHCTBE

16 VYrois Mexay IpsMbBIMU B
MIPOCTPAHCTBE

17 [TapamienpsHOCTB IIJIOCKOCTEM:
napajuiesbHble MJI0OCKOCTU

18 CpoiicTBa napasuieabHbIX
IIJIOCKOCTEMN
[IpocTeiimme mpocTpaHCTBEHHBIE

19 (burypsl Ha IIOCKOCTHU: TETPAdAP,
KyO, mapaJuienenumnes

20 [TocTpoenue ceueHwmit

21 [TocTpoenne ceuennii
KonTponbHas paborta o teme

29 "[IpsimMBI€ M TIIIOCKOCTH B
npoctpaHctse. [lapannensHoCTb
MPSAMBIX U IJIOCKOCTEN"
[TepieHAMKYISAPHOCTD MPSIMOM U

23 TJIOCKOCTH: TIEPTIICHANKY/ISIPHBIC
MIPsIMBIE B IPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U
MEePIEeHIUKYIIAPHBIE K IJIOCKOCTH

o5 [Ipsimble mapasuienbHble U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TIOCKOCTH

97 [Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

08 Teopema o mpsmoit
MIePIEeHIUKYIAPHOU MII0OCKOCTH

29 Teopema o npsmoit
MIePIEeHIUKYIAPHOU MII0OCKOCTH

30 Teopema o npsamoi
NEePIEeHANKYISAPHOHN TIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE!

31 paccTosiHMe OT TOUYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT IPSMOM
710 TIJIOCKOCTH

39 [leprieHAMKYNSAp ¥ HAKIOHHBIE!

PacCTOAHUC OT TOUKH OO




IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM
J10 IJIOCKOCTHU

33

[lepnieHauKyIISIp ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOM
JI0 INIOCKOCTHU

34

KonTtposnsHas paboTa o teme
«IleprieHIMKYIAPHOCTH IPSIMOM U
IIJIOCKOCTH»

35

VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY
MIPSIMOM M TJIOCKOCTBEO

36

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

37

JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

38

[lepneHMKYISIPHOCTD IJTIOCKOCTEN:
IIPU3HAK MEPIECHIUKYIIPHOCTH
JIBYX TJIOCKOCTEM

39

[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK MEPIEHIUKYISIPHOCTH
JIBYX TJIOCKOCTEM

40

[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MIPU3HAK MEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEM

41

Teopema o Tpéx nmepneHAUKYIIpax

42

Teopema o Tpéx nmepneHAUKYIIpax

43

Teopema o Tpéx nmepneHAUKYIIpax

44

KonTtponsHas pabota no temam
"[leprieHIUKYASIPHOCTD IPSIMBIX U
Al

mockocTel" u "YTibl Mexay
MPSAMBIMU U TJIOCKOCTAMU"

45

ITonsaTue MHOTI'OI'paHHHKA,
OCHOBHBIC 3JICMCHTBI
MHOT'OI'paHHUKaA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH;
pasBépTKa MHOTI'Or'paHHHUKa

46

[Ipu3ma: n-yronpHasi npusMa; rpaHu
Y OCHOBAHUS MPU3MBIL; IpAMasi U
HaKJIOHHAs MPU3Mbl; O0KOBast U
IIOJIHAsl TOBEPXHOCTh ITPU3MBI




47

[Tapamienenunen, IpsMOYTOJIbHbII
napasulesIenuIe]l ¥ ero CBOUCTBa

48

[Mupamuaa: N-yrojpHas mupamuia,
I'paHy ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJTHASI TOBEPXHOCTh
MUPaMHU/IbI; PABUIIBHAS U
yCceu€HHas MUPaAMHUIA

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTPaHHUKA; PaBUIIbHAS
pHU3Ma U TpaBWIbHAS THPaAMHIA;
MpaBHIIBHAS TPEYTOJIbHAS TUPAMUTIA
Y IPaBWIBHBIA TE€Tpadp; KyO

50

[IpencraBnenue o MpaBUIIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaBJIp,
JOIEKadIp U UKOCAIP.

51

CummeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpHUH B TUpaMUaXx,
napajuieJenuIeax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX

52

Brruucnenue 3nmeMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJIH, YIIIbl

53

[Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOIa/Ib OCHOBAHUH,
TeopeMa 0 G0KOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

54

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABUIIBHOM
NIIpaMuIbl, TEOpPEMa O IJIoLIaan
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MIAPaMMIBI

55

KonTponeHas paboTa o teme
"MHororpaHHuKu"

56

TTousarue 00 00BEME

57

O0BEM TUpaMHUIBI

58

O0BEM TUpaMHUIBI

59

O0BEM TUpaMHuIBI

N




60 O06BEM nupamu b1 1
61 OO0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 OOBEM TPU3MBI 1
KonTtposnsHas paboTa o teme
64 " i " 1 1
O06bEMBI MHOTOTPAHHUKOB
[ToBTOpenue, 0600mIeHNE
65 cucTeMaTu3anys 3HaHuH. 1
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Brruncnenue paccTossHu: MEXIy
66 JBYMSI TOYKaAMH, OT TOYKH JIO 1
MPSAMO#, OT TOYKH JI0 TITIOCKOCTH,
MEXTy CKPEIUBAIOIITUMHUCS
MIPSMBIMH
67 Hrorosas koHTpoJbHAS paboTa 1 1
[ToBTOpEeHME, 0600IIEHNE
cUCTeMAaTu3alys 3HaHUH.
Boruncnenue yrinos: Mmexay
68 CKPENIUBAIOIIUMHUCS TPSIMBIMH, 1
MEeXAY NPSAMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
11 KIIACC
KosnuecTBo yacos DJIeKTPOHHBI
Ne Hara e uudposbie
n/ Tema ypoka Bcee Konrpoa Hpakruyec H3ydeH oOpa3oBarell
n ro Hpie Kue us bHbIE
padoTsI padoTsI pecypesr
Coepa u map:
LEHTP,
1 paauyc, 1
aMeTp;

IUIOIIAIb




IOBCPXHOCTHU
cdepsl
B3aumHuoe
pacrooxenme
cdepsl u
TUIOCKOCTH;
KacaTeJIbHas
TUIOCKOCTH K
cdepe;
TUTOIIATh
cdepbl
N3o06paxenue
cdepsl, mapa
Ha TUIOCKOCTH.
Ceuenns mapa

unuaapuuec
Kast
TTOBEPXHOCTb,
oOpazyromue
AJTAHIPUIECK
ou
TTOBEPXHOCTH,
0oCh
IWJIAHIPUIECK
on
MMOBEPXHOCTHU
Hunuaap:
OCHOBAHMS U
OoKoBas
TTOBEPXHOCTb,
oOpa3ymomas u
OCb; IIJIOIIAIb
OOKOBOI U
MOJHOM
MMOBEPXHOCTHU

N3o6paxxenue
LWIMHApA Ha
IJIOCKOCTH.
Passéprka
LHMIAHIPA.
Ceuenus
10020110501 o1:]
(TIIOCKOCTHIO,



10

NapajuIeIbHON
W
MePICHIUKYIIS
pHOM ocH
LHUAJTUHPA)
Konunueckas
MTOBEPXHOCTb,
oOpa3yrommue
KOHUYECKOU
MTOBEPXHOCTH,
OCh 1
BEpIIIMHA
KOHUYECKOU
MTOBEPXHOCTH
Konyc:
OCHOBaHUE U
BEpIIIMHA,
obOpasyromas u
OCb; IJIOIIAb
O0KOBOH 1
MTOJTHOU
MTOBEPXHOCTHU

VceuénHprit
KOHYC:
oOpazyromue
M BBICOTA;
OCHOBAHHMS U
OoKoBas
MMOBEPXHOCTh

N3obpaxenue
KOHyca Ha
MJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus
KOHyca
(TIIOCKOCTHIO,
napajuieIbHON
OCHOBAHUIO, U
IIJIOCKOCTBIO,
MPOXOSAIIEN
qyepes
BEPILUHY)



11

12

13

14

15

16

17

18

KomOunamus

TEJ BpaICHUS

" 1
MHOTOTpaHHUK

OB

MHororpansau

K, OTTMCAHHBIN

oxoJ10 cepsr;

cdepa, 1
BIIMCAaHHAs B
MHOTOTPaHHUK

HIIM B TEJO
BpalleHus

Ilousatue 06

00BéMeE.

OCHOBHEBIE 1
CBOMCTBA

00BEMOB Tell

O0BéM

IAJTUHIPA, 1
KOHYCa

O06bEM mapa u
IUIOIIA b 1
chepsl

I[TonoGHeIE

Telna B

MIPOCTPAHCTBE.
CooTHOIICHUS
MEXIY 1
IUTOIIAAIMH
TIOBEPXHOCTEM,
00BEMaMH

0J00OHBIX Te

KoHnTtponpHas

paboTa 1o

temaM "Tena 1
BpaueHus" u
"O0bembl Ten"
Bexkrop Ha
IUIOCKOCTH U B 1
MIPOCTPAHCTBE



19

20

21

22

23

24

25

26

Cnoxenue u
BBIYUTAHUC
BEKTOPOB

YMHOXKEHNE
BEKTOpA Ha
qHCII0

Paznoxenue
BEKTOpA IO
TpEM
HEKOMILUTIaHAPH
bIM BEKTOpaM.
[IpaBuio
Mapasieaenurl
erma

Pemenne
3ajad,
CBSI3aHHBIX C
MIPUMEHECHHUEM
MpaBuI
TNIEUCTBUM C
BEKTOpaMH

[IpsimoyronsH
as cucrema
KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopnunatsr
BEKTOpa.
[Ipocreitmme
3a/1aud B
KOOpJIuHATaxX

Yrou mexnay
BEKTOPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

Brraucnenue
YTJIOB MEXIY
MPSIMBIMU U

MIOCKOCTSIMU

Koopaunatho-
BEKTOPHBIN
METO/J] IpU



27

28

29

30

31

penieHuun
FEOMETPUUECK
X 3a7a4

KontponbHas
pabora 1o
TeEMe
"BekTopsl 1
KOOpJIMHATHI B
npocrpaHcTae”

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3all
WS 3HAHWM.
OcCHOBHBIC
¢burypsir,
(hakThl,
TEOPEMBI
Kypca
IJIAHUMETPUHU
[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIl
WS 3HAHUIA.
OCHOBHBIC
¢durypsi,
(hakThl,
TEOPEMBI
Kypca
IJIAHUMETPUHU
IToBTOpEHME,
000011IeHHE U
CHCTEeMaTH3aIl
WS 3HAHUM.
3amaun
MJIAaHUMETPUHU
M METOJIBI UX
penieHus

[ToBTOpEHue,
0000111IeHHE U
CHCTeMAaTH3all
WS 3HAHUH.
3amaun
MJIAHUMETPUU



Y METOJbI UX
peleHus

[ToBTOpEHuUeE,
00001IEHNE U
CHCTEeMaTH3aIl
WS 3HAHWH.

32 OCHOBHBIE 1

burypsl,
(hakThl,
TEOPEMBI
Kypca
CTepEOMETPUHN
Hroropas
33 KOHTPOJIbHAS 1 1
pabota

[ToBTOpEHME,
34 00001IeHNE 1 1
cHCcTeMaTHh3aIl
WSl 3HAHUH
OBIIEE
KOJIMYECTBO
YACOB IIO

ITPOTPAMME

34 3 0

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

1. Marematuka: anreOpa U Ha4ajia MaTEMAaTHYECKOTO aHAIN3a, TEOMETPHS.
I'eometpusi, 10-11 xkmaccel/ Atanacsu JI.C., byty3oB B.®., Kagomies C.b.

u apyrue, AkimonepHoe oouiectBo «M3narensctBo «IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. 3uB b. I'. 'eomeTpust: nuaaktuueckue marepuansl aisa 10 knacca.- M.

[Ipoceenienne,2007



2. B.B. Ilpaconos. 3anauu o crepeomeTpun: YdebHoe nocodue. — M.:
MIIHMO,2016
3. T'opaun P.K. Teopemsbl 1 3a71auu MIKOJIBHOM TeoMeTpun. ba3oBslii u

npoduibHbl ypoBHU. — M.: MITHMO,2015

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«3amaun o matematuke» http://www.problems.ru

«Ypoxu marematuku» http://urokimatematiki.ru

«Pemy EI'D. MaremaTuka» https://math-ege.sdamgia.ru



