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Pabouas nporpamma yueOHOro kypca «I'eomerpus» 0a30BOro ypoBHS IJIs
oOyuaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero oliero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHITHSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS

JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEOMETPUM Ha YpPOBHE CpeaHero oOIiero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BUTHs OO0yyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYCHHS PYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYUIHOCTH U IMPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIHMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MATEMAaTHUYECKOT0 MOAEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
y4aluxcsi, a TakKe KauyecTB MBIIUICHUSI, HEOOXOAMMBIX Jid aJanTalud B
COBPEMEHHOM OOIIECTRBE.

I'eomerpust siBnsieTcss oMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECMEYMBAET BO3MOXXHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOI HANpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlornueckoe MbIUIeHUE, (PopMHUpyEeMOE MPU HU3YYEHUU OOYHAIOLIUMUCS

MOHSITUHHBIX OCHOB reoOMCETPHUHN U IIOCTPOCHHUHU LCIIOYKH JIOTHYCCKUX YTBep)KI[eHI/Iﬁ



B XOJI¢ pCUICHUS TEOMETPUYECCKUX 3a/Jad, YMCHHE BBIABUTATH M OMNPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCITOJB3YIOTCA TMPHU PEIICHUH 3aJad e€CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCceX 00macTsIX AesITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpA, YCIIOBHUE YCIEITHOTO IO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  AcHCTBUTENbHOCTH.  OIepupoBaHHE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBCAMHSICT pa3HbIE BUILI yUYCOHOW | TPYIOBOH JCSATCIBHOCTH,
SBJIICTCS. OJHUM M3 TMPOQPECCHOHAIBHO BaKHBIX KadyeCTB, MO3TOMY aKTyajbHa
3ajaya (popMUPOBaHMS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIILICHUS — CYIICCTBEHHOTO KOMIIOHCHTa B
IIOJICOTOBKE K MPAKTUYCCKOM ESITEILHOCTH 110 MHOTUM HalPaBJICHUSIM.

Llenp ocBoeHHMsT mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 0a30BOM
ypoBHe 0Oy4yeHHss — o0OmeoOpa3oBaTeIbHOe U OOMICKYJIbTYPHOE pPa3BUTHE
oOydaromuxcss  4uepe3  oOecriedeHHe  BO3MOKHOCTH  NPUOOPETCHHS |
UCTIOh30BaHMS CHCTEMAaTHYECKUX T'€OMETPHUECKUX 3HAHWH W JIeHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOJOIHKCHHS 00pa30BaHMsI
0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C IMPUKJIAIHBIM HCIIOJIb30BAHHEM I'€OMETPHH.

[IporpaMmmMa 10 TeoMeTpur Ha 0a30BOM YpOBHE TNpeqHA3HAYCHA IS
OoOy4JarommXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOTro oOmiero oOpa3zoBanus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHBIC
co crnenuPuKoOi TEOMETPHUH ¢ HEOOXOAUMBIE Jisi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, oHM MMEIOT BO3MOXKHOCTh HM3YYHTh F'€OMETPHUIO OoJjee
rIyOOKO, €Clii B JaJdbHEHIIEeM BO3HMKHET HEOOXOJUMOCTh B TE€OMETPHUYECKUX
3HAHHX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTikeHne T1eaM OCBOCHHS TIPOTPAMMBI OOECTICUMBACTCS PEIICHUEM
COOTBETCTBYIOIUX 3adad. [IpHOpUTETHBHIMH 3aJja4aMH  OCBOCHHSI  Kypca

«I"'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax siBnsroTCs:



. dbopMHUpOBaHUE TPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU
KyJbTYPBI H OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

. dbopMHUpOBaHUE TPEIACTABICHUS O MHOTOTPAaHHMKaX U  Telax
BpalllcHUS KaK O BaKHEHUIINX MaTEeMaTHYECKUX MOJEIAX, ITO3BOJISIOIINX
OIMCHIBATH U M3y4YaTh PA3HBIC SBICHUS OKPYXKAIOIIETO MUPA;

. dbopMHupOBaHUE yYMEHHS pPACIO3HABATh HA YEPTEKax, MOJCIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

. OBJIAJICHWE METOJaMU pENICHUs 3aJad Ha TIOCTPOCHHS Ha
N300paKEHUSAX POCTPAHCTBEHHBIX (DUTYD;

. dbopMHpOBaHUE YMEHHUS OIEPUPOBATh OCHOBHBIMH IOHATHUSMU O
MHOTOTPAaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

. OBJIAJICHWE aQJITOPUTMAaMH PCIICHHUS OCHOBHBIX THIIOB  3ajady;
(dbopMHUpOBaHUE YMEHHUS MPOBOJUTH HECIOXKHBIC JIOKA3aTCIbHBIC PACCYKICHUS B
XOJIe PEIICHUS CTEPEOMETPUUICCKUX 3a/1ad M 3a/1a4 C MPAKTUICCKUM COJICPKAHUEM;

. pa3BUTHE  WHTEIUICKTYyalbHBIX W  TBOPYECKHX  CIOCOOHOCTEH
OOyJarommxcs, IMO3HABATEIIBHON AaKTUBHOCTH, WCCIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIUICHUS;

. dbopmupoBanue  (HYHKIIMOHAIBLHOH  TPaMOTHOCTH, pEJIECBaHTHOM
TCOMETPUU: YMCHHE pAcCIlO3HABATh IMPOSIBICHUS T'C€OMETPHUSCKUX ITOHSATHUH,
OOBEKTOB ¥ 3aKOHOMEPHOCTEH B pEANbHBIX JKU3HCHHBIX CHUTYallHMSIX W IPH
W3YYEHUH JIPYTUX y4eOHBIX TPEIMETOB, TMPOSBICHHS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE TEOMETPUU H CO3/1aBaTh
T€OMETPUYECKUE MOJICTTH, PUMEHATh OCBOCHHBIM T€OMETPUUYECKUN ammapat s
pEIIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATh U OIICHUBATH
MOJTYYCHHBIC PE3YJIHTATHI.

OTnUuuTe T HON O0COOCHHOCTHIO MPOTPAMMBI SBISICTCS] BKIFOUEHHUE B KypC
CTEpeOMETpPHH B Hadajle €ro W3y4eHus 3aJad, peliaeMblX Ha YpOBHE
WHTYHTHBHOTO TIO3HAHUS, ¥ OTIPEJEIEHHBIM 00pa30M OpraHW30BaHHAsS paboTa Ha

HHMMHM, YTO CHOCO6CTBYIOT PAa3BUTHUIO JIOTHYCCKOIO H IMPOCTPAHCTBCHHOI'O



MBIIUICHHUS, CTUMYJIHPYET MPOTEKaHWE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennourenne OTHAETCA HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOY4YEHUS,
TO €CThb TEOPETUYECKHE 3HAHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
NPEIMETHO-TIPAKTHYECKOH  JEATENbHOCTH.  Pa3BUTHE  TPOCTPaHCTBEHHBIX
MIPEICTABICHUN Y YYalllUXCS B KypCce CTEPEOMETPUU MPOBOJUTCS 3a CUET PEILICHHUS
3alay Ha CO3J]aHUE€ MPOCTPAHCTBEHHBIX OOpPa30B M 3aJay Ha OIEPUPOBAHUE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HarJIHOCTh, a OINEpUpOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJITHOTO COJIepKaHUS.

OcHOBHBIE coaepKaTenbHble JIMHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukmn», «[IpsiMble U TUIOCKOCTH B MPOCTpAaHCTBE», «Tena BpaleHus»,
«BexTopsl U KOOpAWHATHI B MPOCTpaHCTBEe». DOpMHUpPOBaHHE JTOTHUECKUX YMEHHH
pacnpesensercss He TOJIbKO IO COJEp)KaTeNbHbIM JIMHUSM, HO M IO TrojaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3ybTaTaM
OCBOEHHMsI pabouell mporpamMmbl, pacHpenela€HHbIM 10 TrojaM oOydeHus,
CTPYKTYpUPOBAaHO TakUM o00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
HNOHATUSAMU U HaBBIKAMH OCYILECTBJISUIOCH IOCIIEI0BATEIbHO U MOCTYNATENbHO, C
cOOJII0/IEHHEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIEC 3HAHUSI BKJIIOUAJIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTaBICHUN O0Yy4aromMuXcs, paclupsis u

yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3zyuenue reomerpun orBoautcs 2 yaca B Hegenro B 10 knacce u 1 yac B

Hezemo B 11 kmacce, Bcero 3a iBa roga ooyuenus - 102 yueOHbIx daca.

COAEPKXAHUE YYEBHOI'O KYPCA



10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATHA  CTepeoMeTpuu. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECS,
napajuleJibHblE W CKpellMBarolmuecs ImpsMble. [lapamienbHOCTs NPSIMBIX H
IUIOCKOCTEN B  MPOCTPAHCTBE: NapajulesibHbIE NPSIMBIE B  IMPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MapauIeIbHOCTh NPSIMON M IJIOCKOCTU. YTJBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpsSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM: napaJsuiesibHbIe MJI0OCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocrteiimume mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPadIp, KyO, Mapayjieenurne; MoCTpPOSHNEe CEYSHHIA.

[leprieHAUKYISIPHOCTD MPSIMOU U IJIOCKOCTH: MEPIEHIAUKYIISIPHBIE NIPSIMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
[IPU3HAK MEPHEHAUKYJSIPHOCTA NPSIMOM M IUIOCKOCTH, TeOpeMa O NpsMOu
MEPIEHINKYIAPHON TUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY HPSMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM ~ yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT MmpsAMOM [0  IJIOCKOCTH,  TpOeKuus  (QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTH  JBYX

wiockocte. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKH

[ToHsAITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOIOTPAaHHUKA, BBIITYKJIbIE
Y HEBBINMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBasi U

MOJIHAs MTOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN



napajuleJienune]; U ero cpoucrBa. llupammpa: n-yronpHas nupamMuaa, rpaHd U
OCHOBaHHE NMUPAMU/IbI; OOKOBAs M MOJHAS MOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yced€HHasg nupaMuga. OJEMEHTBl NpuU3Mbl M nupaMuasl. [IpaBuibHBIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
MpaBUJIbHAS NMpPaMHUJIa; MpPaBUIbHAs TPEYroJibHAS IUpaMUIa W NPABUIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHue o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’Jp,
nonexa’ap v ukocasap. CeueHust NpU3Mbl U TUPaMUBI.

CummMmeTpusi B NPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, MHPSIMOIA,
IUIOCKOCTH.  OJJEMEHTbl CHUMMETPUM B NUpaMUIax, Mapajulesenunenax,
NPaBWIbHBIX MHOTOTPaHHUKAX.

Borunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHai H, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH TMPSMON MPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOMl TMOBEPXHOCTU MPSMOM MPU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH U IOBEPXHOCTU MPaBUWIBHOM IMHPaMUJBbI,
TeopemMa O Iomaan ycedy€éHHoM mnupamunabl. llonstue o0 o6béme. OO0BEM
UPAMUIBI, IPU3MBI.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IJIOLIAASIMU

MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

11 KIJACC

Tesa Bpamenust

[Hunuaapuyeckas MMOBEPXHOCTH, obpasyromue HWIMHIPAYECKON
IIOBEPXHOCTH, OCh UWIHHAPUYECKOW MOBEPXHOCTU. LlMnuHAp: OCHOBaHUSA W
OOKOBasi IOBEPXHOCTh, OOpa3yromas W OCh;, IUIOMAIb OOKOBOW W IIOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3ylolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOoCcTH. KOHyC: OCHOBaHUE U BeplllHA, 00pa3yronias
U OChb, IUIOMAAb OOKOBOM U TMOJHOM TMOBEPXHOCTH. YCEUEHHBIA KOHYC:

00pa3yroIIre U BICOTa; OCHOBAHUS U OOKOBAasi TOBEPXHOCTb.



Chepa u map: 1HeHTp, paguyc, IUaMeTp; IJIOMIA[b MOBEPXHOCTU CQEpHI.
B3aunmHoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTelibHas MI0CKOCTh K cdepe;
IJI01a/1b CEpHI.

N3o0paxenue e BpallleHus Ha TIOCKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHus M MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIN OKOJIO cdephl; cdepa, BIUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaILlCHUS.

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOiCcTBa 00BEMOB Ten. Teopema 00
00BEME TPSIMOYTOJBHOrO Mapasuienenunena u ciaeactBus u3 He€. OO0bEM
WIMHJIpa, KoHyca. O0BEM mapa u mwiomaib cQepsol.

[TogoOnbie Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMH TTOTOOHBIX TEJL.

Ceuennst 1muHApa (MapauieibHO U TEPIEHIUKYISPHO OCH), CEUYCHHS
KOHyca (TapajuleIbHOE OCHOBAaHUIO W TMPOXOSIIEe Yepe3 BEpIIMHY), CEUECHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocty W B mpocTtpaHcTBe. CI0KEHHME W BbIUMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha uyucio. Pa3joxkeHue BekTopa MO TpEM
HEKOMIUIaHApHBIM BekTopaM. [IpaBwio mnapamnenenunena. Pemienwe 3anad,
CBSI3aHHBIX C NPUMEHECHUEM IIPABWJI JIEMCTBUUA C BekTopamu. I[IpsmoyrosibHas
crucTemMa KoopauHat B npoctpancTse. Koopaunatel BekTopa. IIpoctenmue 3anaun
B KOOpJAMHATaX. YToil MexAy BekropaMu. CkajsipHOE MPOU3BEJAECHUE BEKTOPOB.
Brruncnenue yrioB Mexy NPSMBIMHA U IUIOCKOCTAMH. KoOpIMHATHO-BEKTOPHBIN

MCTOA IIPpHU PCHICHUHU I'COMCTPHUUICCKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro NpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO  TpPaXJAAHCKOW  MO3UMIUM  OOYydYalomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO 4JIEHA POCCHMCKOI0o OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
mpoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TpaskIaHCKOW MIIEHTUYHOCTHU, YBAXKEHUS
K IPOLIJIOMY M HACTOAIIEMY POCCUUCKON MaTeMaTUKH, HEHHOCTHBIM OTHOUIEHUEM
K JOCTH)KEHUSIM POCCHUHCKMX MAaT€MAaTUKOB M POCCHUKWCKON MaTeMaTUYECKOU
IIKOJIBbI, K HCIIOJb30BAaHUIO ATUX NOCTUKEHUH B JAPYTHMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTTYXOBHBIX LIEHHOCTEHU POCCHUICKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO ITIOBEICHHS,
CBS3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHUEM K MHUPY, BKIIOYAsl ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

dusnveckoe BoCNIUTAHNE:



c(hOpPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYCCKHUE 3HAHUSI B
HMHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS

K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEXUM 3aHITHUH U

OTIbIXa, perynspHas buznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JESITEIbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuuHbiM  cepam  MPodEeCCHOHATBLHOW  JESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHUKON M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K  MaTeMaTH4eCcKoMY OOpa3oBaHHUIO H
caMOOOpa30BaHUIO HA TMPOTSHKEHUM BCEH J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTMYECKOW KYJIbTYpbl, MOHUMAHUEM BIHUSHUS
COIIMATIbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOIHON U COIMATIBHOM
Cpelbl, OCO3HAaHHWEM TJ00aTbHOTO XapakTepa SKOJOTUYECKUX MPOoOJeMm;
OpUEHTAIIMEN HAa MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM [Ji1 peuieHus 3a7ad B
0o0JacCTH OKpY’)Karomiel cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB U OICHKH UX
BO3MOXHBIX ITOCJIEICTBUU 111 OKPY’KAIOLIEN CPEIbI.

IleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAaykKu U  OOIIECTBEHHOM TMPAKTUKH, TOHHUMAaHHEM
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3sBUTUS W 3HAYUMOCTH JUISI Pa3BUTHUS LMBUJIM3ALMH; OBJIAJCHUEM SI3bIKOM
MAaTEMAaTHKA W MaTEMAaTHYECKOM KYJIbTypPOM Kak CpPEACTBOM IIO3HAHUSA MHPA;
FOTOBHOCTBK) OCYLIECTBJISTh MPOCKTHYKD WU HCCIENOBATEIIbCKYIO AEATEIIBHOCTH

VH/IMBU1YaJbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOCHMS MPOrpaMMbl y4eOHOro IpeameTa
«MartemaTtuka XapaKTepU3yIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HAGAMETbHOIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OelcmeUsIMUY, YHUBEPCATbHBIMU Pe2YTAMUSHBIMU OeUCBUIMU.

1)  Vuueepcanvnvle  nosnasamenvhuvle  Oelicméusi,  00eCneyUBaOm
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpOYecco8 obyuarouuxca (oceoeHue
Memo008  NO3SHAHUSL  OKpYJCarnoujeco  Mupd,  HNpUMEHeHUue  JI02UYEeCKUX,
UCce008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue NecTBUA:

. BBISBJIATh W XapaKTEPU30BaTh  CYIICCTBEHHBIC  INPHU3HAKHU
MaTEMaTUYECKUX  OOBCKTOB, TOHSITHH, OTHOIICHWA MEXKIY IOHSATHSIMH,
dbopMynrpoBaTh OMpeneNeHus MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK
KjJaccu(uKalMy, OCHOBaHUS Uil OOOOIIEHHMS U  CpaBHEHUS, KpPUTEPHUH
IPOBOAMMOTO aHAJIN34;

. BOCIIPUHHUMATh, (OPMYIUPOBATh U MPEOOPa30OBBIBATH CYKICHHUS:
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHbIE;

. BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M |
npoTuBopeunst B (akTaxX, JAHHBIX, HAOMIOACHUSX M YTBEPXKACHUIX; MpeIjararhb
KPUTEPHH JIJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

. JIeaTh BBHIBOJBI C MCTOIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHH, YMO3aKIIOUCHUHN 10 aHAJIOTHH;

. IPOBOAUTH  CaMOCTOSITENIHHO  JOKA3aTEIbCTBA  MaTEeMaTHYECKUX
YTBEPKICHUN (TMpsSMBIE W OT TPOTUBHOIO), BBICTPAWBATh AapTryMEHTAIIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U

BBIBOJHBI,



. BBIOMpPATh CIOCOO pelieHusl yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eiicCTBUS:

. UCIIOJIB30BaTh  BOMPOCHl KAaK  HCCIEIOBATEIbCKUNA HUHCTPYMEHT
Mo3HaHUs; (HOPMYIHPOBATH BOMPOCH], (GUKCUPYIOIIME MPOTUBOpEUUE, MpodieMy,
yCTaHABIIMBATh HMCKOMOE M jJaHHOE, (GOpPMHUPOBATH TUIOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIINI0, MHEHUE;

. MPOBOJIUTh ~ CAMOCTOSTENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT,
UCCJIEIOBAHMWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBEeKTa,

ABJICHUA, IIPOLCCCA, BBIABJICHUIO 3aBUCUMOCTEHU MCIKIAY O6’BCKTaMI/I, ABJICHUAMU,

POLIECCaAMU;
. CaMOCTOSITeIbHO  (popMyupoOBaTh OOOOIIEHUS ¥  BBIBOABLI  TIO
pe3ynbTaTtaM  TPOBEAEHHOTO  HAONMIOJEHUSA,  HCCIEIOBaHUS,  OICHUBATH

JOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

. IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

. BBISIBIIATh JeUIUTBI WHQPOPMAIUK, JaHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIIPOC U IS PEIICHUS 3a]a4H;

. BbIOMpaTh MHPOPMANMIO W3 HCTOYHUKOB PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CHUCTEMATH3UPOBAaTh W  HMHTEPIPETUPOBATH  HMHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM TPEJICTABICHNUS,

. CTPYKTYpHpPOBaTh HWHGOPMAINIO, TMPEACTABIATh €€ B Pa3IMYHBIX
dbopMax, WITIOCTPUPOBATH TPadUIECKU;

. OIICHWBATh  HAAE&KHOCTh  WH(OpPMAIMM TO  CaMOCTOSTEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHble KOMMYHUKAmueHbvle Oelicmeus, 00ecnequsarom

CgbOpMMpOGCZHHOCWlb COYUAIbHBbIX HABLIKOB 06yllaIOWMXC}Z.



Oo0mennue:

. BOCIIPUHHMATh W (OPMYIHPOBATH CYKICHUS B COOTBETCTBUU C
YCIIOBUSIMHM U TIESIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOUKY
3peHUs B YCTHBIX U MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOJY PEIICHHSI
3aJ1auyu, KOMMEHTUPOBATh MMOTYUYEHHBIH pPE3yiIbTaT;

. B XO0Ji¢ OOCYXKICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, MPOOJIEMBI, PEIIaeMOl 3aJ1auu, BbICKA3bIBATh WJIEH, HAIICJICHHBIC HA IOUCK
pEIICHMS; COIMOCTABIATh CBOM CYXIACHHUS C CYXACHUSAMHU JAPYTHMX YYaCTHHUKOB
nauaiora, oOHapy)KWBaTh pa3IMdue W CXOJCTBO IO3HMIIMK; B KOPPEKTHOH (opme
(GbopMyTMpPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

. NPEJICTAaBIATh  pPE3yJabTaThl  pEHICHUS  3a]adyd, JKCIICPUMCHTA,
UCCIICIOBAHUS, TPOCKTA; CAMOCTOSATEIBHO BBIOMpaTh (OpMaT BBICTYILICHUS C
y4€TOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHun4ecTBo:

. NOHMMAaTh W  UCIOJB30BaTh IMPEUMYINECTBA KOMAHJHOH W
WHIUBHIYaIbHOW pa0OThl TpPU pENICHWH YYeOHBIX 3a/ad; TPUHUMAThH IEeNb
COBMECTHOW JESITENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW paboTHI,
pacmpeneniaTh BUABI padoT, JTOTOBapHBAThCS, OOCYKIaTh IMPOLECC M PE3yJIbTaT
paboThI; 00001IaTh MHEHHUS HECKOIBKUX JIFO/ICH;

. y4acTBOBaTh B TPYHNOBBIX (popMax paboTel (0OCykaeHHs, 0OMEH
MHEHUH, «MO3TOBBIE WITYPMbD» W HHBIC); BBIMIOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JEUCTBUS C JPYTMMH YICHAMH KOMAaHJIbI; OIIEHUBATH
KaueCcTBO CBOETro BKJaJa B OOIIMM MPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

3) Vuusepcanvnvie  pezynamuenvle  Oelicmsus, obecneuusaom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

. COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a49M, BBIOUPATh CIIOCO0

pelIeHHs ¢ YIETOM UMEIOIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,



apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4YETOM HOBOU
uH(pOpMaIH.

CaMOKOHTPOJIb:

. BJIa/IeTh HABBIKAMHM [103HABATENbHOU peiIeKcud KaK OCO3HAHMS
COBEpIIAEMBIX JECUCTBUU U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB; BIIANECTh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYECKOM 3a7auu;

. IIPEABUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPU PELICHUU
3a/layd, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE DPE3yJIbTaTa LIEU U YCIOBHSIM, OOBICHSTH
IIPUYUHBI JOCTVIKEHUS WJIM HEIOCTUKEHUS PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOAUTh

OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KITIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpuMeHsATh aKCHUOMBI CTEPEOMETPUU U CIEJCTBUS M3 HUX IPHU pEIICHUU
reOMETPUYECKHUX 3aa4.

OnepupoBaTh TNOHATUAMHU: NaPAUIEIBHOCT U MNEPHEHAUKYISIPHOCTH
MPSAMBIX U INIOCKOCTEM.

KnaccudummpoBats B3aMMHOE paCIONIOKEHUE NPSIMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSITUAMM: JIBYTPaHHBII yroj, TrpaHd ABYTPaHHOIO Yria,
pedpo ABYrpaHHOTO yrjia; JUHEWHBIA Yros ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBINYKJIBIM M HEBBITYKJIbIN

MHOI'OI'paHHHUK, 3JICMCHTBI MHOTOI'PaAHHHKA, HpaBHHBHBIﬁ MHOI'OI'PaHHHUK.



Pacno3HaBaTh OCHOBHBIE BHJABI MHOTOI'PAHHUKOB (MHpamMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienumes, Kyo).

KnaccupummpoBaTh ~ MHOTOTPaHHHMKH,  BBIOMpas  OCHOBaHHMS  JJiA
KIacCU(pUKAIMN (BBIMTYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH; MpPaBUIbHEIC
MHOTOTPaHHHUKH; TPSMbIE U HAKJIOHHBIE TIPU3MBI, TAPaIICICTTUTICBI ).

OmneprpoBaTh MOHIATHAMH: CEKYIIas INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBACHATH IPUHIIUIIBI IOCTPOCHHSI CEUYSHUH, UCIIONIb3YSl METO/T CIICIOB.

CtpouTh ceuyeHHs] MHOTOTPAHHHUKOB METOJOM  CIIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBepXy, cOOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXKIACHHE TC€OMETPUYECKUX BEJIMYMH 1O oOpasiam
WIA alTOPUTMaM, MPUMEHSS W3BECTHBIC aHAIMTHYECKUE METOJbI TPU PEHICHUU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a7[a4 Ha BBIYHCIICHHE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO NPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMHUCS TIPSIMBIMHU.

Pemate 3amaun Ha HaXOKICHHWE T€OMETPUYECKHX BEIMYMH IO oOpas3nam
WM aIrOpUTMaM, MPUMEHSS W3BECTHBIE aHAJUTUYECKHE METOIbI MPHU PEUIeHUN
CTaHAAPTHBIX MAaTEeMaTHYECKHUX 3a/Jady Ha BBIYHCICHHE YIJIOB  MEXKAY
CKPCUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpSIMOH H  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, ABYTPAaHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupaMujga) ¢ TpuMEHEeHHeM (OopMys; BBIYHCIATH COOTHOIICHHUS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMu IOJOOHBIX MHOI'OTPAHHUKOB.

OmnepupoBaTh MOHATUSMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HMH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha 4YepTexax M

pPUCYHKAX.



[IpumeHsATs reomeTpuueckue QakTbl JUIsl PELIEHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolUX HECKOJIBKO IIaroB PELICHUs, €CIIA YCIOBUS IIPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IpuMeHAT, mpocTedlIMEe IPOIPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IprBoAUTE mpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC U
YKU3HU, PACIIO3HABATH MIPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUs HA IPAKTUKE: aHAJIM3UPOBATh PEaJIbHbIC
CUTyallUM U IIPUMEHATH HM3Y4YCHHBIE MOHATHUS B IPOLIECCE IIOUCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TIE€OMETPUM, WCCIEA0BAaTh IIOCTPOCHHBbIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb

MPAKTUYICCKUC 3ala4l, CBA3AHHBIC C HAXOKICHUCM I'COMCTPUYICCKUX BCIIMYHNH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: UWIMHAPUYECKAs] MOBEPXHOCTh, O0Opasyrolue
IWIMHJIPUYECKON  MOBEPXHOCTH;,  LWJIMUHIP;,  KOHHYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (UIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TIOJTYUSHUS TEJT BpAIISHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W TUIOMAAM  TOBEPXHOCTEH TN  BpaIEHUS,

T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.



OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHWK, BIHUCAaHHBIA B cdepy U
OMMCaHHBIA OKoJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAILCHUS.

BbluucnsaTh COOTHOIIEHUS] MEXKY IUIOMIAASMU TMOBEPXHOCTEH U 00BEMaMU
MOJOOHBIX TEI.

N3o0paxate uzyudaembie (QUTYpPHI OT PYKM M C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsaTh (BBIHOCHBIC) TIJIOCKME YEPTEX U U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUJT CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlCHUSI.

W3Bnekarb, HMHTEPHPETHPOBATH M MNPeOOPa30OBbIBATHL HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TeOMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha 4YepTekax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE AEHUCTBHUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YHUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMenATh TpaBUIIO MapajuIesIeuIe1a.

OnepupoBaTh MOHATHSMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIAUHATHI BEKTOPA, YOI MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxomute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpA HAa YHCJO, YIOJ
MEXY BEKTOPAMHU, CKAISIPHOE MPOU3BEIACHUE, PACKIAABIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensaTh TeoMeTpuueckue (aKThl IS PEIICHHS CTEPEOMETPUUYSCKUX
3aJ1a4, TPEANOIarariuX HECKOIBKO IATOB PEIIEHUS, €CIIA YCIOBUS TPUMEHECHUS
3a7laHbl B SIBHOU (hopme.

Pemartps npocTeimme reoMeTpudyecKue 3ajadyd Ha MPUMEHEHHUE BEKTOPHO-

KOOPpANMHATHOI'O MCTOdA.



Pemate 3amaum Ha [0KAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLUCHUH H
HAXO0XKJECHUE F€OMETPUUECKUX BEIMYUH MO 00pa3naM UM aaropuTMam, NpuMeHss
M3BECTHBIE METO/bI IIPU PELICHUU CTaHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpuMeHAT, mpocTedlIMEe IPOIPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IprBoauT, mpuUMEpPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B IIPUPOAE WU
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUs HA IPAKTUKE: aHAJIM3UPOBATh PEaJIbHbIC
CUTyallUM U IIPUMEHATH HM3Y4YCHHBIE MOHATHUS B IPOLIECCE IIOUCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEalbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, WCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb

MPAKTUYICCKUC 3ala4l, CBA3AHHBIC C HAXOKICHUCM I'COMCTPUYICCKUX BCIIMYHNH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUCHUS, PACCTOSTHUS U YTJIIBI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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