


INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obOyuarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe demepabHOTO TOCyIAP-
CTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro oOIIero oopa3oBaHus, ¢ yué-
TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MaTeMaTHYECKOMY
00pa30BaHMIO, U TPAAMIIMIA POCCUICKOTO 0OpazoBaHus. Peanusanus mporpaMMel
o0ecrieunBaeT OBIAICHUE KITIOUEBHIMU KOMIIETEHIIUSIMHU, COCTABIISIOIIUMHU OCHOBY
JUISL CAaMOPa3BUTHS M HEMPEPBHIBHOTO 00pa30BaHus, IEJIOCTHOCTD OOIIEKYIbTYPHO-
0, JMYHOCTHOTO Y MO3HABATEIBHOTO Pa3BUTHUS JUYHOCTH O0YHAOITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOT0O Kypca T€OMETPUHM HAa YPOBHE CpeAHEro olIiiero oopaso-
BaHMS OOYyCIIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEAMETHBIX M MPEIMET-
HBIX PE3yJbTaTOB OOyYCHHsI TEOMETPHUH, B HANPABJICHUHA JTUYHOCTHOTO Pa3BUTHS
oOy4aronuxcs, GopMupoBaHusa GyHKIUOHATHHOW MAaTEMAaTUYECKON IPaMOTHOCTH,
U3YYCHUS PYTUX YUEOHBIX TUCHUIUIMH. Pa3Butue y oOydaroniuxcsi mpaBUIbHBIX
MIPEICTABIICHUA O CYIIHOCTH W TPOUCXOXKICHUHW TEOMETPHUYECKHX aOCTPaKITUH,
COOTHOIICHHH PEaJhbHOTO M HACATBHOTO, XapaKTepe OTPAKCHUS MaTEMaTHYECKON
HAyKOU SIBICHUI U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU B CUCTEME HAYK
U POJIM MAaTEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TMO3HAHUU U B IMPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIINXCS, a TAKKE Ka-
YECTB MBIILICHUS, HEOOXOUMBIX JIJIs afanTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
o01iero o0pa3zoBaHus, TaKk Kak 00€CIeUunBaeT BOZMOXXHOCTh M3YUYEHUS KaK TUCITU-
TUTMH €CTECTBEHHOHAYYHOW HAMPaBIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MeIuIeHHe, (GopMuUpyeMoe Mpu W3yYEeHUH O0YJarONUMUCS T10-
HSATUWHBIX OCHOB TE€OMETPHUH U IMMOCTPOCHUHU IIETIOYKH JIOTHICCKUX YTBEPKICHUH B
XO0JIe PEIICHUS TEOMETPUUICCKUX 3aJlad, YMECHHE BBIIBUTATh M OMPOBEPTaTh THUIIO-
T€3bl HETTOCPEICTBEHHO MCITOJIB3YIOTCS TIPH PEIICHUH 3a/1a4 €CTeCTBEHHOHAYYHOTO
IIMKJIa, B YaCTHOCTHU U3 Kypca (hU3UKHU.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTSIX AESITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJIUMOE YCIIOBHE €ro COIMAIBHOTO ObITHSA, (hopMa OTpa-
KEHUS OKPY’KAIOIIET0 MUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO MPE0d-
pa3zoBaHUs NEUCTBUTENBbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH OOpa3zaMu
oOBeIUHSACT pa3HbIEe BHJBI YUeOHON W TPYIOBOH JACATEIHHOCTH, SBISICTCS OJHHUM
U3 MPoQecCHOHANTBHO BaKHBIX KayeCTB, MOPTOMY aKTyasbHa 3amada (opMHpOBa-
HUS y 00YYaIomUXCsl MPOCTPAHCTBEHHOTO MBINIJICHUS! KaK Pa3HOBHIHOCTH 00pa3-



HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B MOJATOTOBKE K MPAKTUYECKON
JeSATEIbHOCTH 110 MHOTHUM HaIlpaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypOBHE 00ydeHHUs — 00IIe00pa30BaTEIbHOC U OOIMIEKYJIbTYPHOE Pa3BUTHE O00yda-
IOLIUXCA yepe3 o0ecrnevyeHne BO3MOXHOCTH MPHOOPETEHUSI U UCIIOJIb30BaHUS CH-
CTEMATUYECKUX T€OMETPUUECKUX 3HAHUN U JACUCTBUH, cielIM(UUHBIX T€OMETPUH,
BO3MOKHOCTH YCHEIIHOTO MPOJIOJDKEHUsST 00pa30BaHUsl MO CHEUUAIBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIB30BAHIEM T'€OMETPHH.

[TporpamMmMa mo reoMeTpun Ha 6a30BOM YpPOBHE MpeAHa3HAUeHa sl 00yda-
IONUXCSl CPEHEW IIKOJbI, HE WMCTBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOT'O 00I1ero oopazoBanus. TakuM oOpa3zoM, oOydaromiuecs Ha Oa-
30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MAaTEMaTUYECKUE YMEHHUS, CBSI3AHHBIE CO
cenu(PUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTb U3YUUTh TE€OMETPHUIO OoJiee TIyOoKo, ec-
JIM B JAJbHEHIIEM BOZHUKHET HEOOXOUMOCTh B T€OMETPUUECKUX 3HAHUSAX B MPO-
(eccuoHaIbHON AESITEIbHOCTH.

JlocTikeHue 1efid OCBOSHUS MPOrpaMMbl 00ECIIEYUBACTCA PEIICHUEM COOT-
BETCTBYIOIIMX 3aaad. [I[propuTeTHRIMU 3aa4aMu OCBOCHHS Kypca «I['eomerpui»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sBisitoTCS:

e (opmMupoBaHHE PEACTABICHUS O TEOMETPUH KaK YACTH MUPOBOU KYJIBTY-

PBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmMupoBaHHEe TpEACTABICHUS O MHOTOTPAHHUKAX W TEJIax BpaIICHHS
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmupoBaHue yMeHHUs paclioO3HaBaTh HA YEPTEXKaX, MOJIEISAX U B pealib-
HOM MHUPE MHOTOTPAHHUKH U TeJa BPAIICHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuE YMEHHs ONEPUPOBATH OCHOBHBIMH MOHATUSIMH O MHOTO-
IpPaHHUKAX U TeJlaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (GOpMHUpPOBa-
HUE YMEHUS TPOBOJAUTH HECIOXKHBIE IOKA3aTeIbHBIE PACCYKICHUS B XOJIC
pEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a7ad C MPAKTHYECKUM COepKa-
HUEM;

e Pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW O0ydaromux-
Cs, TIO3HABATEIILHON aKTHBHOCTH, MCCIICOBATEIBCKUX yYMEHUH, KPUTHY-
HOCTH MBIIIJICHHUS;

e (opmMupoBanue GyHKIHOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOH T'€OMET-

pUU: YMEHUE PACIO3HABATh MPOSBICHUS T€OMETPUUCCKUX TOHITHH, 00b-



€KTOB M 3aKOHOMEPHOCTEH B PEAJIBHBIX JKU3HEHHBIX CUTyalUsAX U IpHU
U3YYEHUHU APYTUX Y4E€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3a-
KOHOMEpHOCTEH, (OpMYyJIMPOBaTh MX Ha SI3bIKE T€OMETPUM M CO3/1aBATh
TEOMETPUYECKHE MOJEIIH, TPUMEHATH OCBOCHHBI T€OMETPUUECKUI amIa-
paT A peleHus: MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH
Y OLICHUBATh IIOJIyYCHHBIC PE3YJILTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYpC
CTEPEOMETPUH B HaYalle €ro U3y4YeHHUs 3a]a4, PeIIaeMblX Ha YPOBHE HHTYUTUBHO-
ro MO3HAHMS, U OMPEACTIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIILICHUS, CTUMY-
JUpPYET NPOTEKAHNE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3Y-
YEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
IIPaKTUYECKOM JAESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEelICHUs 3a/1ad Ha COo3/a-
HUE MPOCTPAHCTBEHHBIX 00pPA30B U 3a/1a4 HAa ONEPUPOBAHNE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOAMUTCS C ONMOPOW HA HATJISAHOCTh, a ONEPHUPO-
BaHHE 00pa3oM — B YCIIOBHUSX OTBJICUEHUS OT HATJSIHOCTH, MBICIIEHHOTO U3MEHE-
HUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHbIE cozepikarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIBKO MO COJIep KaTelIbHbIM JIMHUSAM, HO U IO TojaMm olyue-
HUS Ha YPOBHE CPEIHEr0 O0LIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOEHHMSI paboyeil MporpaMMBbl, paclpeAesIEHHbIM M0 ToaM OOy4eHHs], CTPYKTY-
PUPOBAHO TakuM OOpa3OM, YTOOBI OBJIAJCHHE T€OMETPUYECKHUMH TMOHATUAMH U
HaBbIKaMHU OCYLIECTBIISIIOCH OCIEA0BATENBHO U OCTYNATENbHO, C COOII0ACHUEM
IPUHLIMAIIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIMCHh B OOUIYIO CH-
CTEMY F€OMETPUUECKHX MPEICTAaBICHUIN 00yJaronmxcs, paciupsis u yriayosss eg,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IOCKOCTb, POCTPaH-
cTBO. [loHsITHE 00 aKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTe-
PEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOe pacrosokeHre MpsMBIX B IPOCTPAHCTBE: MEpeceKarolmuecs, Ina-
pajulenbHbIE U CKpeluBaroImuecs npsaMele. [lapamienbHOCTh NpSAMBIX U IIIIOCKO-
CTEH B MPOCTPAHCTBE: MAPAJUICIBHBIEC MPSMBIE B IPOCTPAHCTBE; MAPAIIIEIBHOCTh
TPEX MPAMBIX; NAPAIEIBHOCTD MPSAMOU U TUNIOCKOCTH. YTJbI C COHAIIPABIECHHBIMU
CTOPOHAMM; YIOJI MEXAy IpsSMBIMA B IIPOCTpaHCTBe. llapajienbHOCTH IIIOCKO-
CTEH: MapaJUIeIbHbIE IIOCKOCTH; CBOMCTBA IIapajUICNIbHBIX IIIOCKOCTe. IIpo-
CTeHIlIne MPOCTPAHCTBEHHbIE (UTYPBl HA IJIOCKOCTU: TETpa’p, KyO, mapasiene-
IIATIE]T; IOCTPOEHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE NAapPAJUICIbHbIC U NEPIEHAUKYISAPHBIE K IIJIOCKOCTH, IPHU-
3HAaK MEPIEHAUKYIAPHOCTH IIPSAMON U IUIOCKOCTH, TEOpEMa O MPSIMOMN IEePIEHIU-
KYJISIPHOM IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOM U INIOCKOCTHIO;
JBYIPAHHBIM YIOJI, JMHEWHBIA Yroia JBYTpaHHOro yria. llepneHmukyisip u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHHUE OT MPSAMOU 0
IUIOCKOCTH, IPOEKLHUsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyaspHOCTh MIO0CKOCTEH:
IIPU3HAK NEPHEHIUKYISIPHOCTU IBYX IUIOCKOCTEH. TeopeMa o TpEX NEepHeHIuKy-
Jspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
IIOJIHAs MMOBEPXHOCTh Npu3Msbl. [lapannenenunen, npsMOyroJbHBIA NapaJlIeIen-
nex U ero cpoiictBa. [Iupamuaa: N-yronapHas nupamMuja, rpaHd U OCHOBAaHUE IH-
pamuipl; OOKOBasi U TOJHAs MOBEPXHOCTh MUPAMM[IbI, MpaBUIIbHAA U yCEUEHHas
nupamMuaa. DJIEMEHThbl MPU3Mbl U nupamMuisl. 1IpaBuiibHbIE MHOTOIPAHHUKH: I10-
HATHE MPABWJIBHOTO MHOTOTPAHHMKA; IPABUJIbHAS IIPU3Ma U MPABUIIbHASA TUPAMU-
J1a; paBUJIbHAS TPEYroJibHas MMpamMua U NpaBUiIbHBIN TeTpadap; KyO. [Ipencras-
JICHUE O INPABWIBHBIX MHOTOIPAaHHHKAaX: OKTa’Ap, AoAeka’ap u uxocadap. Cede-
HUS IPU3MBI M TUPAMUBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBl CUMMETPUU B MUPAMUAAX, MapAJUICIENUIIEIaX, TPaBUIIb-
HBIX MHOTOIPaHHUKAaX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pé€Opa, AuaroHanu, yriel. [lmo-
11a]1b OOKOBOM MOBEPXHOCTU U MOJHOM IMOBEPXHOCTH MPSMON MPU3MBI, IUIOIIAb
OCHOBaHUI, TeOpeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOW npu3Msbl. [lnomans 60ko-
BOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMHJBI, TEOpEMA O IUIOLIAAN
yceu€HHOU nupamubl. [Tonstue 00 00béMe. OOBEM NUPAMHUIBI, IPU3MBI.

[Tono6ueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAIAMHU IO-
BEPXHOCTEN, 00BEMaMU MOJOOHBIX TEI.

11 KIIACC

Tena Bpamenust

[Munuaapruyeckas MOBEPXHOCTb, 00pa3yroUIue UUIMHIPUYECKON MOBEPXHO-
CTH, OCh LMJIMHAPUYECKON moBepxHocTU. LlummHap: ocHoBaHus M OOKOBas MoO-
BEPXHOCTb, 00pa3yromiasi U 0Ch; IJIOIAb OOKOBOM 1 NOJHOW MOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCh; IUIONIAh OOKOBOM U MOJHON MOBEPXHOCTHU. Y CEUEHHBINH KOHYC: 00pasyro-
M€ U BbICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IIomaab NOBEPXHOCTH cdepsl. B3a-
MMHOE pacCIojoKeHrne cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHainuy ten BpallleHusi 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAH-
HBIN 0KOJI0 cepbl; chepa, BNUCAaHHAS B MHOTOTPAHHUK, UM TEJIO BPAIICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO MapajuieNienuiena u caeAacTBus u3 He€. O0bEM UUIMHAPA, KOHY-
ca. O0BEM 1mapa u momass chepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOUIAASIMU II0-
BEpXHOCTEH, 00bEMaMHK MOJOOHBIX TETI.

Ceuenus muuMHIpa (MapajjiebHO U NEPHIEHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (mapasuieIbHOE OCHOBAHUIO M MPOXOAIIEe Yepe3 BEPUINHY), CEUEHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenne 3agay, CBA3aHHBIX C IIPUMEHE-
HUEM IpaBUJl JEUCTBUN C BeKTOpamu. IIpsmoyronbHas cucreMa KOOpAUHAT B IPO-
ctpanctBe. Koopaunarel Bekropa. [Ipocrermme 3amaun B KOOpAMHATAX. YTOJ
Mexay Bekropamu. CKalsipHOE NPOU3BEAEHUE BEKTOPOB. BblumcieHHE YrioB
MEXAY NPSAMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBINA METOJ IPHU PEIICHUN
r€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOrpaMMbl yueOHoro npeamera «Ma-
TEMaTUKa» XapaKTepU3yIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
¥ OTBETCTBEHHOI'O 4J€Ha POCCUMCKOro OOIIECTBa, MPEACTaBICHUEM O MaTEeMaTH-
YECKUX OCHOBaxX (PYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYD
TpaXIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI H TIP.), YMEHHUEM B3aUMOJICHCTBOBATH
C COIMAIILHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKITUSIMH U Ha3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOro Hapoja; cGopMHpOBaHHO-
CThIO HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MOBECHUSI, CBI3aHHOTO C MpaKTU4e-
CKHM IPUMEHEHHEM JOCTIKCHUN HAYKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO OYAyIIETO.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PEUICHUH, PacCyKIEHUH; BOCIPUHUMYHUBO-
CTBIO K MATEMaTUYECKUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B WHTE-
pecax 30poBOTO U 0e30mMacHOTO 00pa3a >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/I0POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIM PEXXUM 3aHSITHUH U OT-
JIbIXa, peryisipHas pu3nyeckas aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuuHbIM chepaM npodecCuoHaIbHON NeATeIbHOCTH, CBA3aHHBIM C MaTEeMaTH-
KO W e TMPUIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oymyreit
npodeccun U peain30BBIBATh COOCTBEHHBIC JKU3HEHHBIC TUTAHBI; TOTOBHOCTBHIO U
CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha IMPO-



TSOKEHUU BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTUIO B PEUICHUU NIPAKTUYe-
CKHX 3aJla4 MaTeMaTU4YE€CKOI HaMpaBJIEHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(hOpPMHPOBAHHOCTHIO IKOJIOTUYECKON KYJIBTYphI, TOHUMAHUEM BIIHSHUS CO-
AAJIbHO-9PKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHOM M COIMATIbHOM
Cpellbl, OCO3HAaHUEM TJI00AIBHOIO XapaKTepa SKOJOTHMUECKHUX MpoOJieM; OpUEHTa-
Meld Ha MPUMEHEHHWE MaTeMAaTHMYeCKUX 3HAHUM IS pelleHus 3aJad B 00JacTH
OKpY’Kalolel cpelibl, MJIAHUPOBAHMS TMOCTYIKOB M OLEHKH MX BO3MOKHBIX IIO-
CHEACTBUU JJIS1 OKPYKAIOIIEH CPEbL.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTeMaTHye-
CKOW HayKH Kak c(epbl 4eJIOBEUECKOMN JESITEIbHOCTH, ITANOB €€ pa3BUTHUS U 3Ha-
YUMOCTHU JIJIsl Pa3BUTHUS LIUBUJIU3AIMH; OBJIAJCHUEM SI3bIKOM MaTEMaTUKW U Mate-
MAaTHYECKOHN KYyJIbTYpOH KaK CPEJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTB-
JSAITh MPOEKTHYIO M UCCIIEIOBATENBCKYIO JEATEIIbHOCTh MHANBUAYAIbHO U B TPYII-
Ie.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO TMpeaMeTa
«MaremaTrka» XapaKTepU3YIOTCsl OBJIAJICHUEM YHUBEPCATLHBIMU HO3HAGAMElb-
HbIMU OeliCMBUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeliCMBUIMU, VHUBED-
CANIbHBLIMU Pe2YNIIMUBHBIMU OeUCMBUSIMU.

1) Vuueepcanvuvie nosnasamenvuvle oeticmausi, obecneuusaiom Gopmupo-
sanue OA308bIX KOSHUMUBHBIX NPOYECCO8 00VUAUUXCcsa (0C8OeHUe Memo008 no-
SHAHUSL OKPYIHCAIOWe20 MUpA, NPUMEHeHUe JIOSUYECKUX, UCCIe008amelbCKUX one-
payuil, ymeHnuti pabomams ¢ ungpopmayueli).

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHATHN, OTHOIICHWUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHS TIOHSTUHN; YCTaHABIMBATh CYIECTBEHHBINA MPU3HAK KJIACCH-
dbukarm, OCHOBaHUA JJIsi 0000IIEHNUSI M CPABHEHHS, KPUTEPUU TTPOBOJIN-
MOTO aHaJIM3a;

e BOCIPUHUMATBH, (POPMYIHUPOBATHL U MPEOOPA3OBHIBATH CYXKICHUS: YTBEp-
TUTEIBHBIC U OTPUIIATEIBHBIC, CIMHUYHBIC, YACTHBIC M OOIINE; YCIOBHBIC;

e BBIABJISITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPE-
qus B (paKkTax, JaHHBIX, HAOIOICHUSAX U YTBEPKIACHUIX; TpeJiarath KpH-
TEPUH JIUIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;



e JIeJaTh BBIBOJIbI C UCIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, AETYKTHUBHBIX U UH-
JTYKTUBHBIX YMO3AKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIIE-
HUN (TIPSIMBIE U OT MPOTHUBHOTO), BBHICTPAWBATh aPTYMEHTAIIMIO, TTPUBO-
JUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYKICHUS
U BBIBOJIBL;

e BBIOMpaTh CIOCOO pelieHus yueOHOM 3a/lauu (CpaBHUBATh HECKOJIBKO Ba-
PHAHTOB peLICHHs], BEIOUpATh HanboJee MOAXOIAIINN ¢ YYETOM CaMOCTO-
ATEIHLHO BBIICTICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y, apTyMEHTH-
pOBaTh CBOIO MTO3UIINIO, MHCHHUE;

e TMPOBOJUTH CAMOCTOSITEIHLHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIIEI0BA-
HUE TI0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYECKOTO OOBEKTa, sIBIIC-
HUS, MPOIIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SBJICHMUS-
MU, TIPOIIECCAMU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIMIO M3 WCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIH3UPO-
BaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX
BUJIOB U (hOPM TPEICTaBICHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHWBATHh HAAEKHOCTH MHPOPMAITUH TT0 CAMOCTOSTEIBHO CHOPMYITUPO-
BaHHBIM KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUGHbIE OeliCMElUsl, 00ecneuusaom c@opmu-

POBAHHOCb COYUATLHBIX HABLIKOE 00)UAOUUXCAL.

Oo0menne:

e BOCIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBHH C YCJIOBHSI-
MU M HEJISIMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIpa)XKaTh CBOIO TOYKY



3peHHs B YCTHBIX U NHMCbMEHHBIX TEKCTaX, aBaTh IOSICHEHUS IO XOIy
penieHus 3a1a4i, KOMMEHTUPOBATh ITOJYYEHHBIN pe3yJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICICHHbIC Ha TIOUCK
pELICHMS]; COIOCTABIIATH CBOU CYKICHHSI C CYKICHUSIMU JPYTUX YYaCTHU-
KOB JMajiora, oOHapyXUBaTh pa3IMyle U CXOJCTBO MO3ULUHN; B KOPPEKT-
HOM (popme popMynHpoBaTH pa3HOIIACHUS, CBOU BO3PAKEHUS;
IIPEACTABIATh PE3YJIbTAThl PELICHMs 3aJa4d, SKCIEPUMEHTA, MCCIEN0Ba-
HUS, IPOEKTA; CAMOCTOSATEIBHO BBIOMPAaTh (POPMAT BBICTYIUICHHS C YUYETOM
3a]a4 MPe3eHTAIMH U 0OCOOCHHOCTEH ayAUTOPHUU.

CoTpyaHu4ecTBo:

MMOHMUMAaTh M MCIOJb30BaTh MPEUMYIICCTBA KOMAHIHOW M WHJIWBHIyallb-
HOU pabOTHI TP PEIICHUH yUYeOHBIX 3a7a4; TPUHUMATH IIeJIb COBMECTHOM
NeATEeTLHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOTHI, pacipe-
JeJsATh BUIBI pabOT, JOrOBApUBATHCSA, OOCYKJIAaTh IMPOIECC U PE3yIbTaT
paboThI; 00001IaTh MHEHUSI HECKOJIBKHUX JIFO/ICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» W HHBIC); BBITOJHITH CBOIO YacTh paOOTHI U KOOP-
JTUHUPOBATh CBOW NIEUCTBUS C JNPYTMMH Yi€HAMH KOMAaHBI, OIICHUBATh
Ka4eCTBO CBOETO BKJIa/ia B OOIIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPO-
BaHHBIM YYaCTHHUKAMH B3aUMOCHCTBHS.

3) Vuusepcanvhnvle pezynamuensle Oeticmsus, obecneyusaiom Gopmuposa-
HUe CMbLCIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMU MMO3HABATEILHOU pe(IeKCUN KaK OCO3HaHUs COBEpIa-
E€MBIX JICMCTBUUA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB; BIIANECTh
criocob6amMu caMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTa peliie-
HHUSI MAaTEMaTHUYSCKOM 3a1a4H;

MPEABUAETh TPYAHOCTHA, KOTOPbIE MOTYT BO3SHUKHYTh IIPU PELLICHUU 3a/a-
Y, BHOCUTb KOPPEKTUBHI B JICSITEIHHOCTh HA OCHOBE HOBBIX O0CTOSATEIIb-
CTB, IaHHBIX, HAWJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa €U U YCIOBHUSIM, OOBSICHITH TIPH-
YUHBI JOCTUKEHHS WIM HETOCTUKEHUS PE3yJIbTATOB AEATEILHOCTH, HAXO-
JIUTh OITMOKY, AaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX MPU PEIICHUU T€0-
METPUYECKHUX 3ajad.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3auMHOE pacroioKEHUE MPSMBIX U TUIOCKOCTEH B MPO-
CTpaHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPaHHOIO yTIia; rpaaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIM U HEBBITYKJIbI MHO-
TOTPAHHMK, 3JIEMEHTBl MHOTOI'PaHHHKA, IPABWJIBHBI MHOTOI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMHJia; MpU3Ma, Hps-
MOYTOJIBHBIN Napajliesienunesn, Kyo).

KnaccuduumpoBat MHOTOIpaHHUKH, BBIOMpPask OCHOBAaHUSA AJI Kilaccuduka-
MU (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPABUIbHBIE MHOTOTPAaHHUKH;
IpsIMble M HAKJIIOHHBIE TIPU3MBI, TapaJICIECTIUIIE bI).

OnepupoBath MOHATUSAMHU: CEKYIasl MJIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh C€4YeHHs] MHOTOIPAaHHHUKOB METOJIOM CJI€AOB, BBIMOJIHATH (BBIHOC-
HBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEPXY,
COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3lam Ui
aIrOpUTMaM, MPUMEHSSI U3BECTHBIE aHATUTHYECKHME METO/bl MPU PELICHUH CTaH-
JApTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BHIYMCIICHUE PACCTOSIHUN MEXy JBYMS TOY-
KaMH, OT TOYKH JI0 MPSIMON, OT TOUKH [0 IJIOCKOCTH, MEXIY CKPEIIUBAIOILUMHUCS
MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pasiiaM uiu
QIrOpUTMaM, MPUMEHSSI U3BECTHBIE aHATUTHYECKUE METO/bl MPU PEUICHUH CTaH-
JApTHBIX MAaTeMaTHYECKUX 3a/ad Ha BBIYMCIEHHUE YIJIOB MEXAY CKpPELIMBAOIIH-
MUCS TPSIMBIMH, MEXAY MPAMON M IJIOCKOCTBIO, MEXKY IIOCKOCTSIMU, JIBYI'PaH-
HBIX yTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamuza) ¢ NpUuMEeHeHHeM (POpPMYJT; BBIYUCIATh COOTHOIICHUS MEXy IJIOIIAs-
MU TTIOBEPXHOCTEHN, 00BEMaMU TT0I0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh NMOHATUAMM: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IUIOC-
KOCTb CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekarb, npeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(POPMALIMIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax U pu-
CYHKaXx.

[TpumeHsTh reoMerpuueckue (akThl ISl PEUIEHUs] CTEPEOMETPUUYECKUX 3a-
Ja4, MPEATOoaralolMX HECKOJBKO LIAroB PEIICHMS, €CIIN YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U KU3-
HU, PacIlO3HABATh NPOSBICHUE 3aKOHOB F'€OMETPUM B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallM! U MPUMEHATh W3yYCHHBIE IOHATHUS B MPOLECCE MOUCKA PELIEHUs MaTe-
MaTHUYECKH CPOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh pealbHbIE CUTyalluu
Ha s13bIKE T€OMETPUU, UCCIIEN0BATH IIOCTPOCHHBIE MOJEIU C UCIIOIb30BAHUEM T'€0-
METPUYECKUX MOHATUH M TEOpeM, ammapaTa aiareOpbl; pelaTh MpaKTHUYECKHE 3a-
Jlay¥l, CBA3aHHBIE C HAX0KICHUEM F€OMETPUUECKUX BEJIMUNH.

11 KIIACC

OnepupoBaTh MOHATUSIMU: ITUIUHIAPUYECKAs IOBEPXHOCTh, OOPa3YIOIIHUE 1IH-
JUHAPUYECKONW TOBEPXHOCTH; IWJIMHIP; KOHHYECKasi MOBEPXHOCTh, 00pasyroiiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
1apOBOM CEKTOP.

Breruncnars 00bEMBI U TIJIONIAAN TTOBEPXHOCTEN TeJ BpallleHUs], TeoMeTpuye-
CKUX TeJI C TpUMEHEHUuEeM (Hopmy.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BIUCAHHBIN B cdepy U OIMHCaH-
HBII 0KO0JI0 cpepbl; cepa, BMcaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH TOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEII.

N306pakath u3ydaemble PUTYpHl OT pyKH M C IPUMEHEHUEM MPOCTHIX Yep-
TEKHBIX UHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, MHTEPIPETUPOBATh U IMPEOOPa30BbIBATE MHPOPMALUIO O IPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTekKax U pu-
CYHKax.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE NEUCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHO-
KEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHU 00JIaA0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJI MEXKY BEKTO-
paMH, CKASIPHOE ITPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEK-
TOPBI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJISPHOE MPOU3BEIAECHUE, PACKIAABIBATE BEKTOP MO JABYM HEKOJUIH-
HEapHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTs reomerpuueckue (akThl ISl PEIICHUS CTEPEOMETPUUECKUX 3a-
Jlay, MPEANOoJararlliuX HECKOJIBKO I1aroB PELICHUs], €CJIM YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pewrars 3amaun Ha 0KA3aTeIbCTBO MAaTEMATUYECKUX OTHOLICHUN U HAXO0XK-
JIEHUE TE€OMETPUYECKUX BEJIMYMH MO 00pa3uaM WM aJrOpUTMaM, IPUMEHSS W3-
BECTHBIE METOJIBI ITPU PEIICHUU CTAHJAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTH IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KHU3-
HU, PaCIlO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallM! U NPUMEHATh U3yYECHHBIC MOHATUSA B IIPOLIECCE NTOMCKA PELICHUs MaTe-
MaTHYECKH CPOPMYIUPOBAHHON MPOOIEMbI, MOJECIUPOBATh pEabHbIE CUTyalluu
Ha s13bIKE T€OMETPUH, UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIU C UCIIOIb30BAHUEM T€0-
METPUYECKUX MOHATUH U TEOpeM, almaparta ajareOpbl; pemarb NpakTUYeCKue 3a-
Jlay¥l, CBA3aHHbBIE C HAX0KICHUEM F€OMETPUUECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 8
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 11 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://math100.ru/

https://fipi.ru/

https://eqe.sdamgia.ru/

https://statgrad.org/

https://media.prosv.ru/fg/

https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBA-
TEJIBHOI'O TPOLECCA

YYEBHOE OBOPYJIOBAHUE

MynbTuMennitHoe 000py10BaHUE: MHTEPAKTUBHAS 1OCKA WM IKPaH, MPOEKTOP.
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