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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa3oBaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH OOYUYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoOMEeTpuM Ha YpOBHE CpeaHero oOuiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTHIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 00ydarommxcs, (OpMUPOBAHHS
(YHKIMOHATIHHOH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yUYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
PazBute y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHUIHOCTH M MPOUCXOXKIECHUU
FeOMETPUUECKUX a0CTpaKIUi, COOTHOIIEHUU PEAbHOTO U UCAlbHOTO, XapaKTepe OTPaKeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOUMBIX JIJISl a1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIEero
o0pa3oBaHMs, TaK KaK OOECIEeYMBAET BO3MOXKHOCTh HM3YYCHHs KaK JUCHUIUIMH €CTECTBEHHO-
HAYYHOW HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIIUIeHHE, (HOpMUPYEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKU JIOTUYECKHX YTBEPKIACHUH B XOJI€ pEIICHUS
TEeOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCSL MPHU pEIIeHUH 337ay eCTECTBEHHO-HAy4YHOIo IHMKJIa, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAaeT CYHIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesaTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPa)XEHUs OKPYXKAIOIEro Mupa,
yCIOBHE YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMs  JCHCTBUTENBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHIET pa3Hble BUAbI y4eOHOH U TPy 10BOM
NeSITETTbHOCTH, SIBIISIETCS OJHUM M3 TPO(ECCHOHATBHO BaKHBIX KA4eCTB, IMMOATOMY aKTyallbHa
3amada (GOPMHUPOBAHUS y OOYUYaAIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TTpoTrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEITHOTO POI0JKEHUsT 00pa30BaHUs 110
CHEIUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCIIOJF30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTrpur Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0yYaroluxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUII Ha YpPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHUsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
6oee ri1yO00Ko, eciii B JalibHEHIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME NPEICTABICHUS O TE€OMETPUM KaK 4YacTU MHPOBOH KyJbTypbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJENSX, MO3BOJSAIOIIUX OMMUCHIBATh M U3y4aTh pa3Hble
SIBJICHUS OKPY>KaIOLIETO MUPA;

e (opMupoBaHHE YMEHHS pACIO3HABaTh Ha YEPTEXKax, MOACISIX M B PEaJbHOM MHUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3ajay; (OPMHUPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pAcCy)KICHHS B  XOJA€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX CcHOcoOHOcTell  oOywarommxcs,
MIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBIIIUICHUS;

e (opMupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJCBAaHTHOM T€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyITHpOBATH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKU  ammapaT Jjs pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJTYYEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYpPC CTEPEOMETPUHU

B HayaJle €ero u3yuYeHWs 3aJady, pellaeMblX Ha YPOBHE HWHTYUTHUBHOTO TIIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIIbHEHIIIEMY N3YUYEHUIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHUH Yy YYalmIMXcsi B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOTO COAEp KaHusl.

OcHoBHbBIE cojepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOPJMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHHSAM, HO W MO TrojaM OOY4YEeHHs Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 ToaM 00yUYeHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObl  OBJAJCHHUE TIECOMETPHYCCKUMHU  [MOHATHSAMH W  HaBbIKAMH  OCYILIECTBIUIOCH
HIOCJICZIOBATEILHO M IIOCTYNATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pacimpsis ¥ yriayoJsist e€, 00pa3yst MpOYHbIe MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE U
CKpelmuBamIuecss npsaMmsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNApaUIeIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHANpaBJICHHBIMH CTOPOHAMH; YTOJ MEXKIYy MPSIMBbIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiimume mpocTpaHncTBEHHbIE (PUTYpPHI HA MIIOCKOCTU: TETPAdP,
KyO, apajjieNienumnea; IoCTPOCHHE CEYCHUIA.

[lepneHaAUKYAIPHOCTh TPSAMOM M IJIOCKOCTH:  TMEPIEHIUKYJSIPHBIE TMPsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M IJIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHaukyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneH UKy ISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIECHINKYIIIpPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTrpaHHMKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOT'OTPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. IIpusma: N-yrospHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MIpsiMasi U HAKJIOHHASI IPU3MbI; OOKOBAs U TMOJIHASL TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNenune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TOJHAs TOBEPXHOCTh IMHPAMU/IBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUja. OJIEMEHThl Mpu3Mbl W nOupamuiabl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: MOHSTHE MPaBUIBHOTO MHOTOTPAHHUKA; MpPaBWIbHAs MPU3Ma M NpaBUIbHAS
NUpaMKJia; MpaBUiIbHAas TPeyrojbHas MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajap, Jojeka’aAp U ukocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOMW, MIOCKOCTH.
DJIeMEHTHI CAMMETPHUH B TUpaMuax, apaviejenuneaax, NpaBUuibHbIX MHOTOTPaHHUKAX.

Brruncnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriael. [lnomans 00koBOM
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MNPSAMOM NPHU3MBbI, IUIONIAJb OCHOBAaHMI, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [lonste 06 oObEMe.
O0BEM TUpamMuIbl, TPU3MEI.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOUIAJIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KUIIACC

Tesa BpalieHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl nmoBepxHocTu. Lummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 0Opa3ytomias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi mMoBepXHOCTb, 0Opa3yloline KOHUYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyrolas U OCh; IJIOLIAAb
OOKOBOM W TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylollie M BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. Bizanmuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepbl.

N306paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpalieHuss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPsIMOYTOJIBHOTO TMapaiienenumneaa u cieactsust u3 He€. O0bEM munmHapa, konyca. O0bEM
nrapa ¥ Iiomasib cQepsl.

[TomoGHble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMHU TOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUEHUS 11apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu U B ipocTpancTBe. ClokeHne U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBmiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM TPaBWJI JEHCTBUI C BEKTOpaMHu.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaunHatsl BekTopa. IIpocreimme
3a7layl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Beruuciienue yrimoB Mexay OpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTepU3yIOTCH:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHIMCKOro OOIIEeCTBA, MPEJCTABICHUEM O MaTeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUI ITUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKW U JIEATEIbHOCTBIO YUEHOI'O; OCO3HAHHUEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, PaCCyk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PErylspHas (Quudeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTUBHO-030POBUTEIHHON
JeSITENIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTU TPYIONIO0US; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATBHON JEsITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIIIATh OCO3HAHHBIM BBHIOOp Oyayiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3OBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEM JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOAHONW M COLMAIBHOW CpEIbl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpueHTaluel Ha  I[pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JUIsl pelleHHs 3ajjad B 00JIacTU OKPY’KaloLIeil Cpe/bl, MIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHUYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKU M MAaTeMaTU4YECKOW KyJIbTYPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeameTa « MaTemaTukay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OCliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHue 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBISITH M XapaKTEpPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MAaTeMaTHYECKHMX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSX; IPEAJaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIFOUEHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPKICHUH (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaApPryMEHTAIUMIO, MPUBOJUTH TPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEIICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe1bCKUe 1eHCTBUA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHUS,
dbopMyIHpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® TPOBOJUTH CAMOCTOSITENIFHO CIUIAHWUPOBAHHBIA HKCIIEPUMEHT, HCCIIEOBaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI IO  pe3yjbTaTaMm
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIE0BAHUS, OLEHUBATh JIOCTOBEPHOCTh MOTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISBIIATH A€UIIUTHI MHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BONPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypuUpoBaTh HMH(OpPMALMIO, TMPEACTaBIAT, €€ B pa3IuuHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OClICMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YUAIOWUXCAL.
Oomenue:

BOCHPUHHUMATh U (POPMYIHPOBATH CYXKJEHHS B COOTBETCTBHUHU C YCIOBHSMHU H ICTSIMU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKICHHUS 3a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIrUX YYAaCTHHUKOB JOUajiora,
00HapyXMBaTh pa3lnine U CXOJCTBO MO3UINI; B KOPPEKTHOH Gopme hopMyITUpoBaTh
pa3HOIIIACHsl, CBOM BO3PAKCHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PELICHUS 3aJaul, IKCIIEPUMEHTa, UCCIIEIOBAHUS, ITPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M MCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAIBHOU pPaOOTHI
IpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoLEeCcC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYyX)IeHUSI, 0OMEH MHEHUI, «MO3TOBBIE
ITYPMb» U HWHBIE); BBINOJHATh CBOK YacTh pabOThl W KOOPJAMHHMPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuugarom Gopmuposanue cCmviCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3yNbTaToB; BIaJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3ysibTara PEIIeHHs MaTeMaTUYecKOu
3a/1a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMast, IIIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajad.

OnepupoBaTh MNOHATHUSIMU: TAPAUIETBHOCTh M MNEPHIEHIAUKYIAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacHoJI0KEHNUE MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JIBYTPAHHOIO yTjia; TMHEHHBINA yroJ ABYTPAaHHOTO YIJIa; FpaaycHas Mepa JBYTpaHHOTO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BBINYKJbIH M HEBBIMYKJbI MHOIOIpaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (MUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIN
napanjenenunen, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; IpPAaBUIbHBIE MHOTOTPAHHUKH; MpsIMblE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

Crtpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUJ] CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxXOoXJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm MU
aIropuT™MaM, IMPUMEHSS W3BECTHBIE AHAJUTHUUECKUE METOJbl MPU PEUIeHUH CTaHAapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BbIUMCIEHHME PACCTOSHUNH MEXAy JABYMsI TOUYKaMH, OT TOYKU IO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpasnaMm HIu
QIroOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHCICHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI U TUIOIIAN TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOILEHHS MEXIy IUIOMAAIMU IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUrypax, MPEACTABICHHYIO Ha YepTekKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYeHHbIC 3HAHHMS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CUTyallud U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast MOBEPXHOCTb, oOpazyromiue
WIMHIPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolue KOHHUECKOH
MOBEPXHOCTH, KOHYC; chepryuecKas OBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOJTyUEHUs TEJ BpaIllCHUS.

KnaccuduiupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npUMEeHEeHHEeM (hOpMYII.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHMK, BIOUCAHHBIA B cepy M OMNMCAHHBIM OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIYHCIsATh COOTHOIICHHUS] MEXAY IUIOMIA[IIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
Ted.

N300paxarh u3yuyaemble (UIYpbl OT PYKH M C NPUMEHEHHEM HPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BheIonmHATE (BRIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TeJl BPALICHUSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATE MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX UTypax, MPEACTaBIEHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrINoOaHATE ACHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00J1a1atoT.

[IpuMeHATh MpaBUIIO MapasuIeIICNIIE A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPAWHATHI B INPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroll MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 JABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMyYIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
WCCJICJIOBATh TIOCTPOSHHBIC MOJEIU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUNA U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XKJICHHEM IeOMETPHYSCKHIX
BCJIMYMH.

MPOBEPSAAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMETHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpOBEPSIEMOro .
0o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, PSAMAs], INIOCKOCTh
25 [IpuMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PEUICHUH
rE€OMETPUUECKUX 3a4a4
23 OnepupoBaTh MOHATHAMH: NapalUIEIbHOCTh M MEPHEHAMKYJISIPHOCTH
MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3auMHOE pacloioXKeHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE




7.5

OnepupoBaTh NOHATUSMU: JBYTPaHHBIN YroJl, TpaHU JABYIPAaHHOTO YIJa,
pedpo ABYIpaHHOTO yriia, TUHEHHBINA yroi ABYTPaHHOTO yriia, rpalycHas

Mepa JBYTPaHHOIO yria

7.6

7.7

OnepupoBaTh NOHATUSMHU: MHOTOIPAaHHHK, BBIMYKJIBIM M HEBBITYKIbII
MHOT'OTPaHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPAaBUJIbHBI MHOTOTPAHHUK
Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (IIMpaMuza, MpU3MA,

MPSAMOYTOIBHBIN TapajuIeeuie 1, Kyo)

7.8

7.9

7.10

KnaccudunupoBarb  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS IS
kinaccuukanuy  (BBIIYKJIBIE M HEBBIIYKJIblE  MHOIOI'DAaHHMKH,
[IPAaBUJIbHBIE  MHOIOTPAaHHUKM, MPsAMbIE M  HAKIOHHBIE IIPU3MBI,

napasuieNenune/1bl)
OnepupoBatb MOHSATUSMU: CeKyImas MJIOCKOCT, ceueHue
MHOTOTPaHHUKOB
OOBSCHATH TPUHLHUIIBI  MOCTPOCHHUS  CEYEHHWH  MHOTOTPAHHUKOB,

HCIIOJIB3YsS METOA CIICI0B

7.11

Ctpouth ce4YeHUsT MHOTOTPAaHHUKOB METOJIOM CIIEJOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:

BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC aAHAJIUTUYCCKUC MCETOAbI IIpHU
peICHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3adad Ha BbIYHUCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIIMMHUCA IMMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJIrOpuTMaM, MPUMCHSASA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOHbI IIpU
PEIICHUNU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYUCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ N IIIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

Boraucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamuzaa) ¢ npuMeHeHueM (GopMyJl, BBIYUCISATH COOTHOILIEHUS
MEXIY IJIOLIAISIMU MOBEPXHOCTEM, o0BEMaMu OJOOHBIX

MHOT'OrpaHHUKOB

7.15

OnepupoBarh NMOHATHSMHU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUHU, HCHTP, OChb U IINIOCKOCTh CUMMCTPUN (I)I/IprBI




W3Bnekath, mpeoOpa3oBbIBaTb W HHTEPIPETUPOBATh HHPOPMALHUIO O

7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPeACTaBICHHYIO Ha
yepTekax U pUCyHKaX
[TpumensTh reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3a/la4, MPEeIIoJiaralollluX HECKOJbKO IAroB pPEIIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 33]IaHbI B IBHOU (hopMe
718 [IpuMeHATH mpocTEWIIME IIPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-
' KOMMYHHKAIIUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1au
- 18 [IpuBoaUTH MpUMEPHl MaTEeMaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
' KHU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsITh OTyUYeHHBIC 3HAHUS HA MTPAKTUKE: aHATH3UPOBATh PeaIbHBIC
CUTyalldd M TPHUMEHATb HU3YyYCHHbIC MOHATHS B IIpOIEcce MOKCKa
pelieHus MaTeMaTU4eCKU copMyIHupOBaHHON poOIIEMBI,
7.20 MOJICIUPOBATh pealibHbIE CUTYallMd Ha SI3bIKE T€OMETPHH, MCCIIEeI0BATh
MIOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUU U
TEOpeM, armapara aiaredpsl, pelmaTh MPaKTHYECKUe 3a7auu, CBI3aHHBIC C
HAXO0XJICHUEM T€OMETPUYECKUX BETUUHH
11 KJIACC
Kon o
IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpOBePSIEMOr0 .
00pa3oBaTe/IbHOI MPOrpamMMbl CpeaHero 001ero 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus
OnepupoBaTh NOHITUSIMHU: IIWIHHIPUUYECKAsI TIOBEPXHOCTH, 00pa3yoIne
6.1 [WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHHYECKas IOBEPXHOCTD,
' oOpasyrolire  KOHHYECKOM  MOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI IMOTyYSHHSI TEJ BPAIICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmoioKeHHe CPephl U TIOCKOCTH
65 OnepupoBaTh TOHSATHSIMH: IIAPOBOW CErMEHT, OCHOBAHWE CETMEHTA,

BbBICOTAa CCI'MCHTA, mapOBOﬁ CJ'IOfI, OCHOBAHHEC IapOBOIro CJiosA, BBICOTA




IIAPOBOTO CJI0S, IAPOBOH CEKTOP

Beruncnsate 00BEMBI W IUIOIMIAAM TOBEPXHOCTEH TEn BpalICHUS,

o0 r€OMETPUYECKHX TEJ C TPUMEHEHUEM (hOpMYyIT
OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BIHMCAaHHBIH B cdepy H
6.7 OTNKCAHHBIN O0KOJIO cdepsbl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpaIICHUS
6.8 BBMHCASATE  COOTHOWIEHWS MEXAy IUIOMAASMU [OBEPXHOCTEH |
' 00BbEMaMu TOTOOHBIX TET
6.9 N300paxkaTh n3ydaemble (GUTYpPBI OT PYKH M C IPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKHM U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpaIICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOPa3OBHIBATH HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NPENCTABICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeoMeTpruecKue (aKThI ISl PEHICHHUS CTEPEOMETPHUECKUX
6.12 3a1a4, MPEIIOoIaralollnX HECKOJbKO MIaroB PEHICHHs, €CIIU YCIOBHS
NPUMEHEHHS 33/1aHbl B IBHOW (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE AEHCTBUS CIOKEHHsSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU
6.14 YMHOXKEHUSI BEKTOpa Ha YMCJIO, OOBACHATH, KAKUMHU CBOICTBaMHU OHH
o0ramaroT
6.15 [TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0XeHUH BEKTOPOB
OnepupoBaTh TMOHATUSAMH: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJIYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
' yroll MEXIy BEKTOpaMH, CKaJspHOE TIPOU3BEICHHE BEKTOPOB,
KOJIJTMHEApHbIe U KOMILJIAHAPHBIE BEKTOPbI
HaxonuTh cymMMy BEKTOPOB M INPOU3BEICHHME BEKTOpa Ha YHCIO, YIoJ
6.17 MEXly BEKTOpaMH, CKaJIIpHOE MPOU3BEIEHUE, pAaCcKiIalbIBaTh BEKTOP MO
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT
6.19 Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHHE
' BEKTOPHO-KOOPIWHATHOTO METO/Ia
6.20 Pemare 3amauM Ha [OKAa3aTelIbCTBO MaTEMAaTHYECKMX OTHOIIEHHN U




HaXOKACHUC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJITOpUTMaM,
MMPpUMCHAA HU3BCCTHBLIC MECTOAbL npu peuicHu CTaHJAPTHBIX

MaTeéMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME NPOrPAMMHBIE CPEICTBA W JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUN CTCPEOMETPUUCCKHX 3a1a4d

6.22

6.23

[TpuBOIUTH MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
JKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

[IpuMmeHsTh MOJMy4YEHHbIE 3HAHHUA Ha TMPAKTUKE: AaHAJIW3UPOBAThH
pealbHbIE CUTyallMd U NPUMEHSITh W3YyUYCHHBIC MOHSATUS B Ipolecce
MOKMCKA pELIEHUS MaTeMaTHYeCKu COPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peajbHbIC CUTyallMU Ha SI3bIKE F€OMETPUM, UCCIIEIOBATH
MOCTPOCHHBIE MOJIENIM C UCIOJIH30BAHUEM T'€OMETPUUYECKUX IMOHATHH U
TEeopeM, armapara aareOpsl, pemaTh MPaKTUICCKUE 3a]a9d, CBSI3aHHBIC C

HaXO0XXIACHHUEM I'COMCTPHUUCCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonsstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUSA U3 HUX

B3aumHoe  pacmnosnoxkeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCcTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajjielibHbIE TMpsiMble B MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMU CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJulebHbIE MIOCKOCTH, CBOMCTBA MAPAJUICIbHBIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPHl HAa IIOCKOCTH: TETPadp,

KyO, mapajieNenuIe]], MoOCTPOSHHE CeUCHHH

7.3

7.4

[leprieHAUKYIAPHOCTh MNPSMOM M IIOCKOCTHU: MEPIEHAUKYJISIpHbIE TpsMble B
MMPOCTPAHCTBEC, IPAMBIC MTAPAJIJICIIBHBIC U ICPICHAUKYJIIAPHBIC K IIJIOCKOCTH, ITPU3HAK
NEPIEHIUKYIJIIPHOCTH IPSIMOM U TNIOCKOCTH, TEOPEMA O MPSMOH MEpIEHANKYIIAPHON
IUIOCKOCTH. YTJIbBI B MPOCTPAHCTBE: Yrojl MEXKIy TMpsAMOM M IJIOCKOCTBIO,
JBYTpaHHBIA Yroj, JMHEWHBIA yroia JByrpaHHoro yrina. llepnengukynsap u
HAKJIOHHBIC: pPaCcCTOAHHME OT TOYKHU MO0 INNIOCKOCTH, PACCTOSAHHUEC OT HpSIMOﬁ a0
IUIOCKOCTH, MPOEKIMS (PUIyphl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
NPU3HAK  TEPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o Tpéx
NEPIIEHIUKYIIApax

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHTBl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKA MHororpaHHuka. [Ipmsma: Nn-yrosibHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYToIbHBIA apajuIeIeINIIe T
u ero coiictBa. [lupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBasg U MOJHAs IMMOBEPXHOCTh MHUPaMHUABI, MMpaBUJIbHAA U yceqéHHaﬂ nupamMuaa.
OnemMeHThl NpuU3Mbl W nHpaMufbl. lIpaBUIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
IMPaBUJIBHOIO MHOI'OrpaHHUKa, IpaBUJIbHad IIpU3Ma W IIPpaBUJIbHAA IIHMpaMUa,

npaBUiIbHASA TPEYTroJbHAs MUpaMua U MpaBUIbHBIN TeTpasp, Kyo. [Ipencrasnenue




7.5

7.6

1.7

O TpPaBHJIbHBIX MHOT'OIpaHHUKAX: OKTa’ap, AOACKAAP U HKOCA3APYTHUC CeueHns

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICuIcaax, mpaBuJIbHbIX

MHOTI'OI'PaHHHUKax

Boruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOM ITOBEPXHOCTU U TIIOJHOM IIOBEPXHOCTU MPSAMOM MpPU3MBI, IUIOIIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
IOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIAaIu

yceu€nHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPaMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIICHUS MCKAY IuIomaasamMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COleP:KAHUS

6

I'eomerpus

6.1

[unmuaapudeckas TOBEPXHOCTh, 00pa3yroIue NWIHHIPUIECKON TOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYeCcKoi moBepxHOcTH. KoHyC: ocHOBaHHME W BeplIuHa, oOpasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: OOpasyrolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTH

Cdepa u map: neHtp, paauyc, JuamerTp, MIouaab NoBepxHocTu cepol. Banmuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaib

cdepsl

6.4

N300paxeHnue Ten BpalleHUs Ha MII0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYca

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

6.7

[Tonstne 00 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM mapa u Tionaab chepsl

HO,I[06HLIC TCIIa B MMPOCTPAHCTBC. CoorHomeHHs MCKOY IIomaasamMu

MMOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEJ




6.8

Ceuenuss nunuHzApa (MapajulebHO U NEPHIEHIUKYJISIPHO OCH), CEUEHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1Iapa

6.9

6.10

BexkTop Ha miockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pa3noxeHune BeKTOpa 1o TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mapaienenunena. Pemenune 3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM MTPaBWII JUCTBUI C BEKTOpaMHU

[IpssMoyronbpHas cucreMa KoopAMHAT B mpocTtpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreitmne 3agaun B KOOpAWHATax. YToi Mexay BekTopamu. CxaisipHoe
IMPOU3BCACHUC BCKTOPOB. Brraucnenune YIJI0B MCXKAY MPAMBIMU U IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMECTPUYCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMu peELICHUs 3ajady;
yMeHHe (opMyaHpoBaTH M OMNEPUPOBATH MOHATUSMU: OIpEACTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYITMPOBKU; MPUMEHATH UX; YMEHUE (GOPMYINPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTH4YeCKOW WHAYKIUU;
IPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYX ACHHUS MpPU PEIICHUU 3aj]ad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXXIEHUH; yMEHUE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMU Haj
MHOKECTBAMHU; yMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJi ONUCAHUS PEATTbHBIX MPOIECCOB U SABJICHUN U IPU PEIICHUH
3aJa4, B TOM UYHCJIE€ W3 JAPYruX Y4eOHbIX MpPEeIMETOB; YMEHHE
OTIepHPOBATh MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad HA
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIHKCHIBaTh rpadbl pa3InYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHune onepupoBaTh MOHATHUSAMU: HATYypadbHOE YHUCIIO, LEJIOE YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypalbHON CTENEHHU, CTENIEHb
C PpalMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIIBHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHMHYC M  TaHIE€HC
IIPOU3BOJIBHOTO YHCIA, OCTATOK IO MOXYJIO, PAalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JEUCTBUTENbHBIX YHUCET; YMEHHUE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemieHnn 3ajay; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHsIMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX
BBIPQXEHHI; yMEHHE OIEepUPOBATH IMOHATUSMU: IOCIENOBATEIbLHOCTD,

apupmMeTHuecKas nporpeccus, reoMeTpHYecKas nporpeccus,




OeckoHeYyHO yObIBaloIlas TeOMETpHYecKass Mporpeccusi; yMeHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMEHHE OIEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3aluCHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuna 2xX2 u  3X3, ompenenauTeNb  MaTpUllbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIEC, UPPALUOHAIIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIIEpUPOBATH
MOHSTUSIMU: TOXIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YpPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C NIAPaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MAaTEMaTU4YEeCKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKH U pealbHOW )KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (yHKUUS, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (PYHKIUHM, OrpaHUYEHHOCTh (YHKIMHU, MOHOTOHHOCTb
GyHKIUM, SKCTpeMyM (YHKIMH, HauOOJIbllIee M HAaUMEHbIlIee 3HAYCHUS
(GYHKIMU Ha IPOMEXKYTKe, HempepbIiBHAs (QYHKIMS, aCUMITOTHI Ipaduka
(GyHKIMM, TepBasi U BTOpas MPOU3BOJAHASA (PYHKIHMU, TEOMETPUUYECKUN U
¢u3nueckuif cMbICT TPOM3BOJHON, NEpBOOOpa3Has, oOINpeneaEHHbIH
MHTETpall; yMEHUE HAaXOIUTh AaCUMNOTOTHI rpauka (yHKIUU; YMEHHE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIUH, HAXOJUTh YpPaBHEHHME KacaTeIbHOW K rpaduky
(GYHKIMU; yMEHUE HAXOOUTh MPOU3BOIHBIE 3JEMEHTApHBIX (YHKIHUH;
YMEHHE UCIOIb30BaTh MPOU3BOJIHYIO JUIsI HUCCIEAOBaHMS (YHKIUH,
HaXOJUTh HAMOOJbIIME M HAWMEHbIINE 3HAUYE€HUS (QYHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; NPUMEHATh TNPOU3BOAHYIO Ul HAXOXACHHUS HAWIydIlIEro
pelieHuss B NMPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-JKOHOMUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUuTh IIOIaan U 00BEMBI (I)I/Il"y C IMOMOIIIBIO




HHTCrpaia;, NpuBOAUTbL HNPUMCPbBI MAaTCMATUYCCKOI0O MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKUIUHM, oOpaTHas
byHKUMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIHS, KBaJIpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHA,
TpUTOHOMETpHUUYeCKHe  (QyHKIUH, O0OpaTHble TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUHH; YyMEHHE
CTpOUTH TpaduKH HM3YUYCHHBIX (YHKIMH, BBIIOJIHATH MPEOOpa3OBaHUSA
rpaduKoB (YHKUUH, UCIIOJIB30BaTh IT'papUKH IS U3yUSHUsI IPOLIECCOB U
3aBUCUMOCTEH, MPU pelIeHUH 3a7ay U3 APYTrUX YYeOHBIX MPEIMETOB U
3ajjay U3 peasbHON JKU3HU; BbIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rpadukm QyHKOMA uis
pelleHts] ypaBHEHHM, HEPaBeHCTB U 3a/1au ¢ IapamMeTpaMu; u300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 33714l U3 00JacTU YIpPaBJICHUS JMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaThb IIOJIYYEHHOE pELICHUE H
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTndeckoe, MeIuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, Juclepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJIeKaTb,
MHTEPIPETUPOBaTh MH(OPMAIMIO, NPEACTABIEHHYI0 B TaOiuIax, Ha
quarpaMmax, rpadukax, OTpaxarollyto CBOMCTBa peabHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux MeTOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hOpMyJy IOJIHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIHMHA paclpelieNeHuss W  IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbBHOTO W HOPMAJbHOTO  PAaCIpPElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUMN; YMEHHUE NPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
IIPUMEHSTh KOMOMHATOPHBIE (PAKThI M PACCYXKACHUS ISl pEeLLEeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBarh IOHATUAMM: TO4YKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPaHHBIM YIroOJI, CKPEIIMBAKOUIUECS MPSMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh  pa3Mepbl OOBEKTOB  OKPYXKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, HUpaMuja, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU MUPAMUJBI, MPU3MBIL, KOHYycCa, IWIMHApA, O00BEM Kyoa,

NpAMOYT'OJILHOTO TMapaJuICICIiieaa, nupaMuabl, NPU3MbI, LHUIAHApPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHyCa U IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M OBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH OIpENEIICHUS] U3YYaeMbIX (UTyp, BBIABHTATh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX Ie€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccupukauuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omnepupoBaTh MOHATUSIMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T'€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;,; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWH 33a]a4 W3 JPYTUX Y4eOHBIX
NPEMETOB M U3 PEalTbHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUICCKHE
BEIMYMHBI (IJIMHA, YTOJN, IUIOM@AAb, O0O0BEM, IUIOMAAb MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, PA3lOkKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXKIY
BEKTOpPaMHU; YMEHHE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOL
JUIST  pEHICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOASAIIMN METOA JUIsl pElIeHHs 3a7adu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBIEHUW; YMEHHE pacro3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI
12 Panmonanbupie  uymcna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTerneHH. JleWcTBusS ¢ apuMEeTHYECKHUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C pallMOHAJIBbHBIM IoKa3aTeneM. CBOHCTBa
' CTETICHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIE JOrapu(MbI
JeiicTBuTenpHble ynciaa. ApupMeTHYECKUE ONEpaluu ¢ JeHCTBUTEIBbHBIMU YUCIAMH.
1.7 [TpubnmmxEHHbIe BBIYMCICHUS, MTPaBHIa OKPYTJICHUS, IPUKHUIKA U OICHKA Pe3ysbTaTa
BBIYHCIICHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle n 1poOHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U orapupMuyecKue ypaBHEHHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpuia cuctembl TMHEWHBIX ypaBHeHUH. OnpeenuTenb MaTpUIIbl




OyHKIWH U TpaduKh

Oynkuus, cnocoObl 3amanus ¢yskiuu. ['papuk Pynxnum. B3aumnao oOparHbIe

3 ¢yskuuu. YétHele n HeuéTHble GyHKUMU. [lepuoguueckue GpyHKumn
OOnacte ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢dyHkmu.
3.2 [IpomexxyTkH 3HaKOMOCTOSTHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DyHKIIMU. MaKCUMYyMBbI
' U MUHUMYMbl ¢(yHkuuu. HauOosnbinee M HauMeHbllee 3HaueHUE (QYHKUUU Ha
IIPOMEXKYTKE
33 Crenennast (DyHKIMS C HATYPaAJIBHBIM U IIENIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
35 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToThl TpadukoB ¢pyHkmid. CBolicTBa (QYHKIHIA, HETPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENLHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyiia ClI0XXHBIX POLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA
[Ipumenenre nNpPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxokaeHue HanOoJibIIEro M HAaUMEHbILIEro 3HaueHus (QyHKIUM Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
) MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI







TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TJIOCKOCTSIMU https://m.edso0.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: ceueHusl, PaCCTOSHUS U yTJIbI 4 1 bubmorexa HOK
p ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne KonTp
Tema ypoka
n/n padoThI

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPSAMAs], IIOCKOCTD,

1 npoctpancTBo. [IpaBuina n3o0paxxeHus Ha pUCyHKaxX: H300paKeHUs
IUIOCKOCTEH, apajiesIbHbIX NPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

5 [TonsiTust: mepecekaronecs MIOCKOCTH, IIEPECEKAOINecs IpAMas U
IJIOCKOCTh

3 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOINECs IpsIMast U
IJIOCKOCTh

4 3HAaKOMCTBO C MHOTOTpaHHUKaMH, U300pakeH1e MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha IPOEKLIMOHHBIX YEPTEKAX

5 HavanbHble cBeieHus 0 KyOe U nupamujie, X pa3BEPTKU U MOJEIH.
CeueHunss MHOTOIPaHHUKOB

6 HavanbHble cBeieHus o KyOe U nupamujie, X pa3BEPTKU U MOJEIH.
CeueHust MHOTOIPAaHHUKOB

7 [TonsTHE 006 AKCHOMATHUYECKOM ITOCTPOSCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX

8 [TonsTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX

9 [TonsTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

10 [TonsiTHE 006 AKCHOMAaTHYECKOM MTOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUSI U3 HUX

11 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IepeceKaroluecs,
NapaJuIeJIbHbIE U CKPEIMBAIOINECS TIPAMbIE

12 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapajuieIbHbIE
IpsIMbIE B IPOCTPAHCTBE; NapaUIEIbHOCTh TPEX MPAMBIX

13 [TapamienpHOCTB MPAMBIX U IJIOCKOCTEN B pocTpaHcTse: [lapamiensHocTh
IPSIMOM U TNIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B TPOCTPAHCTBE

17 [TapamiensHOCTb MIOCKOCTEH: MapaiebHble TNIOCKOCTH

18 CBolicTBa napasuleabHbIX MIOCKOCTEN

19 [Tpocreiimue mpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: TETpadp, KyoO,
napajuiesenumnes
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IToctpoenue ceuenuit

21 [TocTpoenue ceueHuit

29 KonTtponbhas padota mo teme "lIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE.
[TapaiienbHOCTh NPSIMBIX U TUNIOCKOCTEN"

23 [lepneHIMKyYIAPHOCTD NPSAMOM U MJIOCKOCTH: NEPIEHANKYJIIIPHBIC TIPSIMbIE B
IIPOCTPAHCTBE

24 [Ipsimble napaieabHble U NEPIEHIUKYJIIIPHBIE K INIOCKOCTH

25 [Ipsimble napasuienpHble U NEPIIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Tpu3sHak NepneHIuKyIIPHOCTU IPSIMON U TNIOCKOCTH

27 [Ipu3Hak nepnesauKyISIPHOCTH IPSIMOU U INIOCKOCTH

28 Teopema o mpsiMOl NEPNEHANKYIIAPHON IIIOCKOCTH

29 Teopema o0 mpsiMON NEPIEHANKYIISIPHON MIIOCKOCTH

30 Teopema o TpsAMOIi IEPIICHANKYIPHOH IJIOCKOCTH

31 [TeprieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IUNIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUNIOCKOCTH

32 [lepneHuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

33 IleprieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

34 [TepieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 INIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUNIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMON U INIOCKOCTHIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJI ABYTPaHHOIO yria

37 JIByrpaHHBIN yroJ, TUHEHHBIN YToJI JBYTPaHHOIO yTria

38 [TepnieHAUKYISIPHOCTD MJIOCKOCTEN: PU3HAK MEPIEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEMN

39 [lepneHIMKyISAPHOCTD MIIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH IBYX
IIJIOCKOCTEMN

40 [lepneHIMKYISAPHOCTH MIOCKOCTEN: TPU3HAK NEPIIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o TpEX nepneHAUKyYIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

44 KonTponbhas pabota no temam "lleprneHaANKyIIpHOCTD MPSIMBIX U
1ockocTe" u "YTIbl MeXAY IPSIMBIMU U TNIOCKOCTAMHU"

45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHKA, BBITYKJIbIE
Y HEBBINYKJIble MHOTOTPAaHHHUKH; pa3BEPTKA MHOTOTPaHHHUKA

46 [Ipu3ma: N-yronbHas Ipu3Ma; rpaHu ¥ OCHOBAHMS NIPU3MBI; IIpsMas U

HAKJIOHHAs MPU3MBI; OOKOBas W MOJIHAS MOBECPXHOCTH IMPU3MBI
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[Tapamienenunen, IpsIMOYTOJbHBIN APAJIJIEICIIUIIE] U €r0 CBOWCTBA

[MTupamuna: N-yronbHas nupamuaa, TpaHd U OCHOBaHUE MTUPaMUJIbL; OOKOBasI

48 U TIOJIHAS! TIOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U YCCUEHHAS TUPaMU/Ia
[TpaBuibHBIE MHOTOTPAHHUKU: MIOHATHE IPABUIBHOIO MHOTOTPAHHUKA;

49 IpaBUiIbHASA IPU3Ma U NIPaBUIIbHAS MUPAMUA; IPABUIbHAS TPEYToJbHasl
nUpamMuia v NpaBUIbHBIN TETpasaAp; KyO

50 [IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTA3P, TOJIEKAdIP U
UKOCa3p.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOUKH, TIPSMOIA,

ol MJIOCKOCTH. DJIEMEHThl CHMMETPUHU B MUPAMU/JIAX, TTapasuIeIIeIUIe/1ax,
NPaBUIBHBIX MHOTOIPaHHUKAX

52 Beruuciienue 31eMeHTOB MHOIOIpaHHUKOB: PEOpa, TMaroHaiu, yribl

53 [Tnomans OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MTPU3MBI,
IUIOIAAb OCHOBAHMMA, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MPU3MBbI

54 [Tnomaas OOKOBOH MOBEPXHOCTH M TIOBEPXHOCTH MTPABHILHON TUPAMHU/IBL,
TEopeMa O TUIOIIAAN OOKOBOM MOBEPXHOCTH YCEUEHHOW TUPAMHUIBI

55 KoHTtposnbHas pabdora o Teme "MHoOrorpaHHUKH"

56 [onsarue 06 06vEMeE

57 O0BEM TUpaMu bl

58 O0BEM nupamMu b1

59 O0BEM TUpaMu bl

60 O0BEM upamMu b1

61 O0BEM TPU3MBI

62 O0BEM pU3MBI

63 O0BEM pU3MBI

64 KonrtponbHas padora no reme "O6bEMBI MHOIOI'PaHHUKOB"

65 [ToBTOpenue, o6o0IIeHre cucTeMaTu3anus 3Hanui. [locTpoenne ceuenunii B
MHOTOTpaHHHKE
[ToBTOpenue, o0o0IIeHNE cucTeMaTU3aus 3HaHui. Berancnenue

66 pacCTOSHUI: MEXAY AByMs TOUKaMH, OT TOUKH J0 MPSAMOMN, OT TOUKH JI0
IUIOCKOCTH, MEX/Ty CKPEIIMBAIOLIMMHUCS TPSIMBIMU

67 HToroBast KOHTpOJIbHAsA paboTa
[ToBTOpeHnue, 06001IeHNE crcTeMaT3alus 3HaHUW. Bbruncienue yrios:

68 MEXY CKPEITUBAIOIIUMUCS MPSMBIMH, MEXTy TPSIMOI U TUIOCKOCTBIO,

JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 yacoB, n3 HUX
YPOKOB,0TBEJICHHBIX Ha KOHTPOJIbHBIE PA0OTHI — HE Ooee 6




11 KIIACC

Ne KonTp
Tema ypoka
n/n padoThbI

1 Cdepa u map: HeHTp, paanyc, IuaMeTp; MIOLIa1b MOBEPXHOCTHU chepbl

5 B3aumHoe pacnionoxenne chepsl U TUIOCKOCTH; KacaTeIbHas TNIOCKOCTh K
cdepe; miomans cepsl

3 N3obpaxenue chepsl, mapa Ha maockocTd. CeueHus mapa

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroue UIHHIPHISCKON
MMOBEPXHOCTHU, OCh IIWIHHPHYECKON TTOBEPXHOCTH

5 Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yoliasi U OCh; MIIOIIAAb
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
N306paxkenne nunuHapa Ha miaockoctu. PazsépTka nunuuapa. CedeHus

6 UMIMHIIPA (TUIOCKOCTHIO, MapaeIbHON WK EPIEeHINKYISPHON OCH
HUAJTUHIPA)

7 Konnueckast moBepXHOCTh, 00pa3yrolire KOHMUYEeCKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEPXHOCTH

8 Konyc: ocHoBanue u BepiirHa, 00pa3yrolias ¥ OCh; IJI0IIa b OOKOBOU U
TTOJTHOW MTOBEPXHOCTU

9 Y ceuéHHBIN KOHYC: 00pa3yollre U BHICOTa; OCHOBAHUS U OOKOBas
MOBEPXHOCTh
N3o00paxkeHne KoHyca Ha MI0cKocTH. Pa3BépTka koHyca. CedueHus KoHyca

10 (TITOCKOCTHI0, MapalljieIbHOI OCHOBAHHIO, U TIOCKOCTHIO, IPOXOASIIEH uepes
BEPIINHY)

11 Kom0OuHanus ten BpauieHus: ¥ MHOTOIpaHHUKOB

12 MHororpaHHHK, ONTUCaHHBINA 0KoJI0 chepsl; chepa, BHUcaHHAsS B
MHOTOTPaHHUK WU B TEJIO BPAIEHUS

13 [Tonsitue 06 06b€Me. OCHOBHBIE CBOWCTBA O0BEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas cheps

16 [Tono6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEXKY TIOLIAASIMH
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

17 KonTponbnas pabota o Temam "Tena Bpamenus" u "O0beMbl Ten" 1

18 BexTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue ¥ BRIYUTaHHE BEKTOPOB

20 YMHOXeHHE BEeKTOpa Ha YHCIIO

21 PasnoxxeHue BekTopa 1o TpéM HEeKOMILTaHAPHBIM BekTopaM. [IpaBumo
napajuieNienunena

22 Pemrenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUJI IEUCTBUI C BEKTOpaMHU
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KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4

[IpsimoyronbHas cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTe! BeKTopa.

24 IIpocreiimume 3axa4n B KOOpAMHATAX

25 VYron mexay Bekropamu. CKansipHOE ITPOU3BEICHNE BEKTOPOB

26 Brrurcnenue yriioB Mex 1y NPsSMbIMH U TUIOCKOCTSIMHU

27 KontponbHas padota nmo Teme "BeKkTopsl 1 KOOpAWHATHI B MPOCTpaHCTBE"

08 [ToBTrOopenue, 0600IeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYDBI,
(akThI, TEOpPEMBI Kypca IIAaHUMETPUN

29 [ToBTOpenue, 06061meHne U cucTemaTr3anus 3HaHuid. OCHOBHBIE (PUTYPBI,
(hakThI, TEOpPEMBI Kypca IIAaHUMETPUN

30 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3alusl 3HaHU|. 3a7jaui IaHUMETPUH U
METO/JIbl UX PEUICHUS

31 [ToBTOpEeHME, 0000IIEHNE ¥ CHUCTEMATH3aIUs 3HAHUH. 3aa9d TUTAHUMETPHH U
METOJIbI UX PEIICHHS

39 [ToBTOpenue, 06061IeHNe U cucTemaTu3anus 3HaHuid. OCHOBHBIE (PUTYPBI,
(akThI, TEOPEMBI Kypca CTePEOMETPHH

33 Hroroas koHTpobHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3alnsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 yaca, u3 Hux
YPOKOB,0TBEJICHHBIX Ha KOHTPOJIbHBIC paboThI — HE Oosee 3




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

VYuebuuk «I'eomerpus. bazoBsiit u yriayonenusie ypoBau» 10-11 knaccsr: /JI.C.AranacsH,

B.M.Byty30B u np./ Mocksa: [IpocBemnieHue









