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1. MOSICHUTEJBbHAS 3ATIMCKA

PaGouass mporpamma yuebGHoro kypca «I'eomerpusi» 06azoBoro ypoBHs aisi oOyudarommuxcs 10 —11 kimaccoB paszpaboTaHa Ha OCHOBE
denepanbHOrO rocy1apcTBEHHOr0 00pa30BaTENILHOTO CTAHIAPTa CPEAHEro 00IIero 00pa3oBaHusl, ¢ yYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUIA,
NPEIbSBIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAAULIUN POCCHIICKOTO 00pa3oBaHus. Peanuszamnus nporpaMmmbl 00ecieunBaeT OBIAJCHHIE
KJIFOUEBBIMH KOMIIETEHLIMSMHU, COCTaBISIOIIMMU OCHOBY JJII CaMOpPAa3BUTH M HEMPEPHIBHOIO 00pa3oBaHUs, IEIOCTHOCTh OOLIEKYJIHTYpPHOTO,
JTUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS JTJUYHOCTH 00YYarOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TEeOMETpUHM Ha YpPOBHE CpelHero oOlmiero o0pa3oBaHusi OOYyCIOBIEHA MPAKTUYECKOW 3HAYMMOCTBIO
METaNpeIMETHBIX U MPEAMETHBIX Pe3yJbTaTOB OOYYEHHs] T€OMETPUU B HAMpaBICHUH JIMYHOCTHOTO PA3BUTUS OOyYaromuxcsi, (OpMUPOBAHUS
(YHKIMOHATPHOH MaTeMaTHYeCKOW TPaMOTHOCTH, HM3YYCHHs JAPYyTruX Yy4YeOHbIX AWCUUIUIMH. Pa3BuTHe y O00ydYaromuxcs MHpaBUIbHBIX
MPEJCTABICHUN O CYITHOCTH M MPOUCXOXKIACHUU T€OMETPUIECKUX aOCTpaKUnii, COOTHOUICHUH PEAIbHOTO U MICATBHOTO, XapaKTepe OTPaKECHUs
MaTeMaTHYeCKON HAyKOW SBIEHUH U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUHU B CUCTEME HAYK M POJIM MaTEMaTHUYECKOrO MOJICTUPOBAHUS B
HAyYHOM TIO3HAHMM M B NPAKTHKE CHOCOOCTBYeT (OPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS YYAIIMXCS, a TaKXKe KayecTB MBIIUICHUS,
HEOOXOIUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

'eomerpust siBIsieTCS OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHWs, TaK KaK 0OECHEUMBAET BO3MOKHOCTH
M3yYEHUs KaK JTUCIMIUIMH €CTECTBEHHO-HAYYHOM HAalpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MblluleHUe, (GOPMHUPYEeMOe NpU H3YYEHUH OOYYaIOIIMMUCS MOHATUHHBIX OCHOB TE€OMETPUM M TOCTPOCHHUHU LIEMOYKU
JIOTHYECKUX YTBEPXKICHUNW B XOJI€ pEIICHHs TeOMETPUYECKHUX 3aJad, YMEHHE BBIIBUTATh M OMNPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCTIOJB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YACTHOCTH M3 Kypca (DU3HKH.

YMeHne OpUeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTSX AEATENbHOCTU YyeraoBeka. OpueHTanus yenoBeka
BO BPEMEHHU M IPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €r0 COLUANBHOTO OBITHS, (hopMa OTPaKEHUSI OKPY’KAIOLIEr0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTUBHOTO IpeoOpa3zoBaHus AeiicTBUTENbHOCTH. OneprpoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEANHSET pa3Hble BUAbI yUeOHOU
Y TPYJIOBOH JIESATELHOCTH, SBISIETCS OJTHUM U3 MPO(ECCHOHATFHO BaYKHBIX Ka4eCTB, IIOATOMY aKTyalbHa 3a7ada (OpPMHUPOBAHUS Y 00yUArOIINXCS
MIPOCTPAHCTBEHHOT'O MBIIIUIEHUS KaK Pa3sHOBUAHOCTH OOPAa3HOIO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTHYECKOM
JesTeIbHOCTH M0 MHOTHM HalpaBJICHUSM.

Ilens ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00yueHHs — oOIieo0pa3oBaTeIbHOE U OOIIEKYIHTYPHOE
pa3BuTHE OOYyYarOIIUXCs 4Yepe3 oOecIiedyeHne BO3MOXKHOCTH TPUOOPETEHHS M WCIOIB30BAHUS CHCTEMATHYECKUX T€OMETPHUYECKUX 3HAHWHA |



NecTBU, crienn(UYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJODKEHNS 00pa30BaHus M0 CIIEHHUAIbHOCTSAM, HE CBA3aHHBIM C MPUKIIATHBIM
KCII0JIb30BAaHUEM T'€OMETPHH.

[IporpamMma mo reomerpuu Ha 0a30BOM YpPOBHE NpeaHA3HAYCHA JJISI OOYYAIOIIMXCS CPEIHEH IIKOJBI, HE WUCIBITHIBABIINX 3HAYUTEIHHBIX
3aTpyJHEHUI Ha ypOBHE OCHOBHOro oOmiero oOpasoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIMeE
MaTeMaTHYeCKUe YMEHUs, CBSI3aHHbIE CO clelu(UKON reOMETpUU W HEOOXOAMMBIEe IJIA JKU3HH B COBpeMeHHOM obmiectBe. Kpome sToro, onu
UMEIOT BO3MOYKHOCTh HM3yYWUTh T€OMETPHIO OoJiee TIyOOKO, €Cii B JalbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPUUYECKUX 3HAHUAX B
npodecCHOHATLHOM IS TEIILHOCTH.

JlocTuKeHue 1eau OCBOEHUS MPOrpaMMbl 00ECIeYMBACTCS PELICHHEM COOTBETCTBYIOUIMX 3anay. [IpuopuTeTHBIMU 3aJayaMHU OCBOCHMS
kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kiraccax sBISIOTCS:

¢ (opmupoBaHUE MpEACTABICHUS O TCOMETPHH KaK YaCTH MUPOBOU KYJIBTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYIKAIOIUM MUPOM;

e (opmupoBaHUE NPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BPALIEHUS KaK O BaXKHEUIINX MATEMaTHYECKUX MOJEISAX, MO3BOJISIOIINX
OTMCHIBATh M U3y4YaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHUE YMEHUS pacro3HaBaTh Ha YepTekKaxX, MOJIEISIX U B pealbHOM MUPE MHOTOTPAaHHUKH U TeJla BPAILCHHUS;

e OBJAJICHUE METOJaMH PEIICHUS 3a/1a4 Ha MOCTPOCHUSI Ha U300paKEHHSIX IPOCTPAHCTBEHHBIX QUTYD;

¢ (opmupoBaHUE YMEHUS ONEPHUPOBATH OCHOBHBIMU MOHATHSIMH O MHOTOIPaHHUKAX M TeJlaX BPAIlleHUs U MX OCHOBHBIMH CBOHCTBaMU;

® OBJQJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a1a4; (OPMHUPOBAHUE YMEHHS IPOBOJUTH HECIIOXKHBIC JIOKA3aTeIbHBIC
paccykJIeHHsI B XOJI€ PELICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEUIEKTYAIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 00YyJarommxcs, Mo3HaBaTeIbHOM aKTUBHOCTH, HCCIIEI0BATENbCKUX YMEHUH,
KPUTUYIHOCTH MBITILICHUS;

e (opmupoBanue (GYHKIMOHATLHOM TPAMOTHOCTH, DPEIEBAHTHOW TEOMETPUU: YMEHHE pAaclO3HaBaTh MPOSBICHHS T€OMETPUUYECKUX
MOHSATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CHUTYallUsX W TPH H3YYECHUU JPYTUX YUEOHBIX IPEIMETOB,
MPOSIBIICHUSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (hopMynHpoBaTh UX Ha S3bIKE T'€OMETPUU U CO3[aBaTh I€OMETPUUYECKHE MOJIEINH,
MPUMEHSITh OCBOCHHBIN I€OMETPUYECKH ammapar Ui pelieHus TPaKTHKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh U OIICHUBATH
MOJTyYEHHBIE PE3YIbTaThI.

OTAM4UTENbHON 0COOCHHOCTHIO TIPOTPAMMBI SIBJIIETCS BKJIIOYEHHE B KypC CTEPEOMETPHH B Hauaje €ro M3ydeHHUs 3ajad, periaeMbIX Ha
ypOBHE MHTYUTHBHOTO MO3HAHUS, H OMPEICIEHHBIM 00pa3oM OpraHW30BaHHAs pab0Ta HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BHUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBILUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JalIbHEHIIIEMY U3YUEHHUIO MPEIMETA.

[Ipeanourenue OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAYy OOYYEeHHS, TO €CTh TEOPETUUYECKHE 3HAaHWUS HMEIT B CBOCH OCHOBE
YyBCTBEHHOCTh TMPEAMETHO-TIPAKTHYECKON NESITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y YYalIMXcs B Kypce CTEPEOMETpUU
MPOBOAMTCS 3a CYET pElIeHHUS 3a/ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa30B M 3a7ay Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBIMU OOpa3aMm.



Co3nanue o0Opa3a MPOBOIUTCS C ONOPOM Ha HAIVIAJHOCTb, a ONEpHUpOBaHUE 00Pa30M — B YCJIOBUSAX OTBJIEYEHUS OT HAIIAAHOCTH, MBICIEHHOTO
W3MEHEHHUS €r0 UCXOJAHOI0 COJEpKAHUS.

OcHoBHbIE cozepkaTenbHble JIMHNUU Kypca «l'eomerpun» B 10—11 knaccax: «MHororpanHukn», «IIpsiMple ¥ MJIOCKOCTH B IPOCTPAHCTBEY,
«Tena BpameHus», «BekTopsl M KOOpAMHATHI B MpocTpaHCcTBe». DOpMUpOBaHHME JIOTMYECKUX YMEHHUH pachpenensercss He TOJNbKO 110
COZIep>KaTeNIbHBIM JIMHUAM, HO U 110 roJilaM 00yueHHsI Ha YPOBHE CPEIHEro o01ero oopa3oBaHus.

Copnepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pPe3ylbTaTaM OCBOECHUS pabouell mporpamMMmbl, pacHpeAeiEHHBIM 110 rofaM
00y4YeHHUs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOObI OBJIAICHHE FT€OMETPUUECKUMHU MOHATHUSAMH M HaBBIKAMU OCYIIECTBIIIIOCH MTOCIIEI0BATEIHHO
U IMOCTYyHaTeIbHO, C COOJIIOJICHMEM IPUHIMIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAJIUCh B OOLIYI0 CHCTEMY I'€OMETPHUYECKUX
IPECTaBICHUN 00yUaroIUXCsl, PacIUpsist U yriryosss e€, o0pasysi IPpOYHbIE MHO)KECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usydenue reomerpuu orBoautcs 2 yaca B Henemo B 10 kmacce u 1 yac B Hepento B 11 kiacce, Bcero 3a aBa roga oOydenus — 101
y4eOHBIX YacoB.



2. COAEPKAHUE YUYEBHOI'O KYPCA
10 KJTACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TOHATUSL CTepeoMeTpUH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTpPaHCTBO. [loHsATHE 00 aKCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX.

B3anMHOe pacriosiokeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajUIesIbHbIe M CKpeluBaromuecs npsmsele. [lapamiensHoCTh
IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MApaJUICIbHBIE MPSAMBIE B IIPOCTPAHCTBE; MAPALICIBHOCTh TPEX IPSAMBIX; NApAJIEIbHOCTD HMPSMON U
IJIOCKOCTH. YTJIbl C COHANpPaBJICHHBIMH CTOPOHAMH; YroJi MEXAY HpsMbIMU B INpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapajlieibHbIe
IUIOCKOCTH; CBOMCTBA MapalljieNbHbIX MIockocTel. [Ipocreiie mpocTpaHncTBeHHbIE GUTYPBI HAa TUIOCKOCTH: TETpad’Ap, KyO, mapajuieNenumnes;
MMOCTPOEHUE CEUCHHIA.

[lepneHMKyIAPHOCTD IPSIMOU U IJIOCKOCTH: NEPIEHAUKYIISIPHBIC MPSMBIE B IPOCTPAHCTBE, IIPSIMbIE NAPAJLJIEIbHBIE U IEPIICHIUKYIISIPHBIC
K IJIOCKOCTH, NPU3HAK NEPIEHAUKYIJIIPHOCTH MPSAMON U IIIOCKOCTH, TEOPEMA O MPSAMOM MEPIEeHIUKYJISAPHON INIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
YIroJa MEXJy HOpsIMOM M IJIOCKOCTBIO; IBYTPAHHBIA yTOJ, JJUHEWHBINA Yrojl JBYIpaHHOro yria. llepneHaukyisp u HakJIOHHBIE: PACCTOSIHUE OT
TOYKH /IO TJIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (UTYPHl Ha IUIOCKOCTh. lIepmeHIuKyIIpHOCTD TUIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTU JBYX IUIOCKOCTEN. TeopemMa 0 TpEX nepneHuKyJsapax.

MHoOrorpaHHUKHU

IToHsATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOTOI'PAHHMKA, BBIIYKIIBIE M HEBBIIIYKJIbIE MHOTOIPAHHUKU; Pa3BEPTKA MHOIOTPaHHUKA.
[Ipu3ma: n-yronbHas mNpu3Ma; TpaHM M OCHOBAaHUS MPU3MBI; MpsiMass M HAKJIOHHAs MPHU3Mbl; OOKOBask M IOJIHAs MOBEPXHOCTb IPU3MBIL.
[Tapamenenunen, NpsIMOYrOJBHBIM Iapajulejenune] U ero cpoicrsa. [Iupammpa: n-yronapHas NHUpaMuja, TPaHW U OCHOBAaHHUE ITHPAMHU/IBI;
OokoBasi M TOJHAs TOBEPXHOCTh NUPAMU/bI;, NpaBWIbHAas M Yyceu€HHas NHMpaMuja. OJIEeMEHThl NpU3Mbl W TNUpamuiabl. llpaBuiibHBIE
MHOTOTPaHHHUKU: TIOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NPAaBUJIbHAS NPU3Ma U NpaBUIIbHAS MMPAMMJIA; TIPABUIIbHAS TPEYroJIbHAs NUpaMuJa 1
MIpaBWIbHBIN TeTpadip; KyO. [IpeacraBienue o mpaBMIIbHBIX MHOTOTPAHHHUKAX: OKTadp, A0AeKa’ip U nkocadap. CeyeHus MpU3Mbl U MTUPAMU/IBI.

CumMMeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHl CHMMETPUM B NUPaMUIAX,
napajuleNenune1ax, NpaBuIbHbIX MHOIOIPAaHHUKAX.

Brruncienue 3neMeHTOB MHOTOIPAaHHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans O0KOBOI MOBEPXHOCTH U IMOJIHOW MOBEPXHOCTH MPSMON
MPU3MBI, IUIOIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOii pu3Msl. [1nomaas 00KOBON MOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHON
MUpPaMHM/JIbl, TeOpeMa O IUIoIIaau yceu€HHON nupaMuasl. [Tonstue 06 00béme. O0BEM MUpaMuabl, IPU3MBI.

[TonoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOMAIIMU MTOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEIT.



11 KIIACC

Tena BpaumieHus

Hunuaapuyeckas IOBEPXHOCTh, 00pa3yrolue HWIHHIPHUYECKON MOBEPXHOCTH, OCh HIJIMHAPUYECKO noBepxHocTu. L{unuHap: ocHoBaHus
1 O0KOBasi MOBEPXHOCTh, 00Pa3yIoIlasi U OCh; IJIOUIa/lb OOKOBOM U MOJTHON MOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yrolIie KOHMYECKON MOBEPXHOCTH, OChb M BEpIIMHA KOHWYECKOW MOBepXHOCTH. KoHyc: ocHOBaHue u
BepIIMHA, 00pa3yromiasi ¥ OCh; IJIOMAAb OOKOBOM M MOJTHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yroline U BHICOTA; OCHOBAHHS M OOKOBas
MTOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AuaMeTp; IJIOmaAb MOBEpXHOCTH ceprl. BlaumHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHas
IIJIOCKOCTH K cepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka ummHApa 1 KOHyca.

KoMOuHamu Ten BpaileHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMUCAHHBINA OKOJIO cdephl; cdepa, BIUcaHHAS B MHOTOTPAaHHUK, WU
TEJIO BpallleHHs.

[Tonstre 06 00béMe. OcHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJLHOTO MapajUIelIeUIe a U CICICTBUS U3 Hek.
O0BéM mmmrHIpa, KoHyca. O0BEM 11apa u miomaab cepsl.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXKY MJIOLIAASIMH [TOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TETI.

CeueHus nuIuHApa (MapajjieNbHO U IEPHIEHIUKYIIPHO OCH), CeUeHHsI KOHyca (TMapajuleIbHOe OCHOBAHUIO U MPOXO/AIIEe Yepe3 BEpIINHY),
CeueHus 1apa.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

Bekrop Ha miuockocTy U B mpocTtpaHcTBe. CI0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4yucio. PaznmokeHue BeKTopa Mo
TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuno napamnenenunena. Pemenue 3agad, CBA3aHHBIX C TPUMEHEHUEM MPABWII JEUCTBUI C BEKTOpaMH.
[IpssMmoyronbHas cucrema KOOpAMHAT B IpocTtpaHcTBe. KoopanHatel Bekropa. [Ipocreiimme 3amaun B KOOpAMHATaX. YTOJI MEXKIY BEKTOPAMH.
CkansipHO€ MPOW3BEIECHUE BEKTOPOB. BbIuncieHune yrioB MexIy NPSAMBIMU U IMIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ MpPH pEHIeHUU
reOMEeTpPUYECKUX 3a/1a4.



3. INIAHUPYEMBIE PE3VJIbTATbHI
JIMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pe3ybTaThl OCBOEHHS MPOrpaMMbl yueOHOTro mpeamera « MaTeMaTHKay XapaKTepU3yIOTCs:

I'pa:knanckoe BociMTaHHUeE:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3UIIMK OO0YyYalomerocss Kak AaKTHBHOTO W OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIIecTBa,
MPEJICTABJICHHEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYpP TPa)KIaHCKOTO oO0IIecTBa
(BBI60pBI, OHpOCbI nu Hp.), YMGHI/IGM BSaHMOHeﬁCTBOBaTB C COLIMAJIbHBIMH I/IHCTI/ITYTaMI/I B COOTBCTCTBHUHU C UX (bYHKI_II/ISIMI/I 1 HA3HAYCHUECM.

IIaTproTHyeckoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTBHIO POCCHMCKON TPa)KTaHCKONW HICHTUYHOCTH, YBXEHUS K MPOLUIOMY U HACTOSIIEMY POCCUWCKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICHHUEM K IJOCTHXXCHUSIM pOCCHfICKHX MAaTEeMAaTUKOB H pOCCPIfICKOfI MaTeMaTI/I‘{eCKOfI IIKOJIbI, K HCIIOJIB30BAHUIKO 3TUX
JTOCTHKEHHM B IPYTUX HAyKaX, TEXHOJIOTHAX, CPepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapona; cHOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHUSA, JTHUYECKOTO IOBEACHMUS,
CBA3aHHOTO C HpaKTI/I‘-IeCKI/IM HpI/IMCHCHI/IeM I[OCTI/I)KCHI/II\/JI HaYKI/I U ACATCIBbHOCTBHIO y‘IéHOFO; OCO3HAHHUEM JIMYHOI'O BKJIaJga B HOCTpOGHI/IC
YCTOMYHMBOTO OYIyIIEroO.

IcTeTHYeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYas 3CTETUKY MaTeMAaTHUYECKUX 3aKOHOMEpPHOCTeH, 0OBEKTOB, 3a7au, PEUICHHH, pacCy ICHUN;
BOCHpI/II/IM‘-II/IBOCTI)IO K MaTCeMaTU4YCCKUM ACIICKTaM paSJ'II/I‘-IHI)IX BHUJIOB I/ICKYCCTBa.

du3nyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUsI TPUMEHATh MaTeMaTU4YeCKHWe 3HAHUS B MHTEpecax 370poBoro u 0Oe3omacHoro oOpa3a >KHU3HH,
OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3[I0POBBIO (3J0pOBOE MUTaHKE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUN M OTABIXA, PETyNspHas Guzndeckas
aKTI/IBHOCTI)); (1)I/ISI/I‘~IGCKOFO COBepIHCHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-O3I[Op0BI/ITeJ'II)HOI\/'I ACATCIIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LIEHHOCTU TPYAOTIOOMS;, WHTEPECOM K pa3iudHbIM chepam MpodeccHuoHalbHON esSTeNbHOCTH,
CBSI3aHHBIM C MaTEMAaTUKON U €€ MPUIOKESHUSIMH, YMEHHEM COBEpPILIATh OCO3HAHHBIN BBIOOP OyayIeil mpodeccuu U pealn30BbIBaTh COOCTBEHHBIS
JKU3HCHHBIC IIJIaHbI, TOTOBHOCTBIO H CHOCO6HOCTBIO K MaTeMaTI/I‘—IeCKOMy O6p330BaHI/IIO nu CaMOO6p330BaHI/IIO Ha HpOTSDKeHI/II/I BCCfI KHU3HU,
TOTOBHOCTBIO K aKTI/IBHOMy y‘-IaCTI/IIO B pemeHI/m HpaKTquCKHX 3aga4 M&T@M&TI/I‘-IGCKOIZ HaHpaBHeHHOCTI/I.

IKkoj0ruUecKoe BoCIUTaHHE:



C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKOM KYJIbTYpPbI, IOHUMAHUEM BIUSHUS COLMATIBHO-I)KOHOMHUYECKUX MTPOLIECCOB HA COCTOSTHUE NPUPOIHON
U COLMAIBHOM CpeJlbl, 0OCO3HAHHEM IJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOJeM; opueHTalrell Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHHUH
JUI pelleHus 3a1ad B 00JacTH OKpY’Karolled Cpelbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKHM HUX BO3MOJKHBIX HOCIEACTBHM JUISl OKpY’Karollen
cpeapbl.

IleHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOH IPAaKTHUKH,
MOHMMAaHHEM MaTEMaTUYECKON HAYKH Kak c(hepbl 4eTOBEYECKON NesITeIbHOCTH, 3TANOB €€ Pa3BUTHs M 3HAYUMOCTH JUI Pa3BUTHS [IMBHIU3AINH;
OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKH M MaTeMaTU4YeCKON KyJIbTypOH Kak CpeJCTBOM IIO3HAHMsI MMpa; TOTOBHOCTBIO OCYLIECTBISATh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeITEIbHOCTh HHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenmMeTHble  pe3ysibTaTbl OCBOGHHS IPOrpaMMbl  yueOHoro mpeamera «MaremaTtukay —XapakTepH3YIOTCS — OBIAJCHUEM
YHUBEPCAIIbHBIMH HO3HAGAMENbHBIMU OCliCTNBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMEUAMY, VHUBEPCANbHbIMU De2yIAMUEHbIMU
oeticmeusmMu.
1) Vnusepcanvnvie noznagamenwvuwvie Oeiicmsus, obecneuugaiom @Gopmuposanue 0OA306bIX KOSHUMUBHBIX NPOYECCO8 00YyUaArouwuxcs
(oceoeHue Memooos NO3HAHUSL OKPYICAIOWe20 Mupd, NpUMeHeHUe JO02UYeCKUX, UCCIe008amenbCKuX onepayull, yMeHuil pabomamsv c
ungopmayueii).
Ba3oBbie jloruueckue aeiicTBUs:
® BBIIBISITh M XapPaKTEPU30BATh CYIICCTBEHHBIE NMPHU3HAKKM MAaTEMAaTHYECKHX OOBEKTOB, TMOHATHH, OTHONMIECHHNA MEXIY TMOHSITHIMU;
(bopMyIHpOBaTh OINpENeNIeHUs] TOHATHIA; yCTaHABJIWBATh CYIICCTBEHHBIN NMPH3HAK KIACCU(PHUKAIMHA, OCHOBAHUS IS O0OOIIEHHS WU
CpaBHEHHSI, KPUTEPHH TPOBOIMMOTO aHAJIH3a,

® BOCIPUHMMATh, (HOPMYIUPOBATh U MPEOOPA30OBBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U OTPULIATENbHbIE, €AMHUYHbBIC, YACTHBIE U OOIINE;
YCIIOBHEIE;

® BBIIBIISATH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NMPOTUBOpedrs B (PaKkTax, AAHHBIX, HAOIIOAECHUSAX U YTBEPIKICHHSIX;

npeJularath KpUTEPUHU AJIS BBISABJICHUS 3aKOHOMEPHOCTEH U MTPOTHBOPEYHii;

® JenaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHUH, yMO3aKIIOUEHHUH 110 aHAJIOTUH;

® TIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEP KJICHHUH (IpsSMBIE U OT MPOTUBHOI0), BEICTPAUBATh apryMEHTAIIUIO,

MIPUBOANTE TIPUMEPBI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BHIBOJIBI,



BBIOMPATh CIIOCOO pelIeHus yueOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUs, BRIOMPATh HAaNOO0JIee MOAXOISIIHA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareshLCcKue AeiicTBHA:

UCTOJIB30BAaTh BOMPOCHI KaK HCCIENIOBATEIbCKUI MHCTPYMEHT MO3HAHUS; (OPMYJIHPOBATH BOMPOCH], (PUKCHUPYIOLIHE MPOTHBOPEUHE,
po06sieMy, yCTaHaBJIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIECIOBAHUE IO YCTAHOBJIIEHHIO OCOOCHHOCTEW MaTeMaTHYecKOro
00BEKTa, SIBICHUS, IPOIIECCA, BHISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSMH, ITPOLIECCAMH;

CaMOCTOSITENTbHO (OPMYIMPOBATh OOOOLIECHHUST M BBIBOJIBI 1O Pe3yJbTaTaM IMPOBEAEHHOTO HAONIONEHUS, MCCIEIOBaHMS, OLECHHBATH
JOCTOBEPHOCTD MOJYYSHHBIX PE3yJIbTaTOB, BBIBOIOB M 0000IICHNUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEAIIOIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBIIATH 1e(DUIIUTH HH(GOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETA HA BOTIPOC U JUISI PEILICHHS 3a/1a4H;

BBIOMPATh WHPOPMALKIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO
pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

CTPYKTYPHUPOBATh HH(POPMAIHIO, IPEIICTABIIATE €€ B Pa3IMUHBIX (OPMaX, WILTIOCTPUPOBATH rPahUIECKH;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHBLE OelicEUsl, 00ecneuusam chopmupo8aHHoOCHb COYUATbHBIX HABBIKOG 00YUAIOWUXCSL.
Oo01menmne:

BOCIIPUHMMATh U (OPMYJIMPOBATH CYXJIEHHS B COOTBETCTBHM C YCIOBHSAMH M LEISIMHU OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIpaXaTb
CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHUS MO XOJy PEUIeHMs 337a4d, KOMMEHTUPOBATh MOJTYYEHHBIN
pe3yJIbTar;

B X0Jie OOCYXJEHHUS 3aJaBaTh BOIPOCHI O CYLIECTBY OOCYXJaeMOW TeMbl, MpOoOJeMbl, pelraeMoil 3ajadd, BBICKA3bIBATh MHJIEH,
HalleJICHHbIE Ha MOMCK PEIICHUs; COMOCTABIATh CBOU CYXKACHUS C CYXKACHUSAMH JAPYTHX YYaCTHUKOB JHajiora, OOHapyKHBaTh pa3indue
U CXOJICTBO MO3MLIMHI; B KOPPEKTHON (hopme (popMyIupoBaTh pa3HOIIIACHs, CBOU BO3PAKEHHUS;

MPEJCTaBIATh PpPEe3yibTaThl pELIeHMs] 3aJayd, SKCIEpUMEHTa, MHCCIEeIOBaHUs, IMPOEKTa; CaMOCTOSTENbHO BBIOMpAaTh (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3eHTAuU U 0COOEHHOCTEN ay TUTOPHH.

CoTpyaHunuecTno:

MOHMMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHyaJbHON paOOThI MpU PELICHUH Y4eOHBIX 3a/a4; MPUHUMATh LENb
COBMECTHOH JeSATeNIbHOCTH, TJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeieisiTh BUIbI paboT, J0roBapuBaThCs, 00CyXK1aTh
IpoIiecc U pe3ybTaT paboThl; 000011aTh MHEHHS HECKOIBKUX JIIOJIEH;



® y4YacTBOBAaThb B TPYMIOBBIX (hopmax paboThl (0OCYykKIeHUs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbI» W HHBIC); BHITIOJHITH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JCUCTBUS C APYTMMHU YJIEHAMH KOMAaH/Ibl, OI[CHMBATh Ka4eCTBO CBOErO BKJIaJa B OOIIMN MPOAYKT IO
KpuTepusiM, cHOpMyIHUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

3) Vnusepcanvhuie pecynamuenule oelicmaus, obecneuusaom QopmuposaHue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmusanus:

® COCTaBIIATH IUIaH, AITOPUTM PELICHUS 33a4H, BBIOUPATh CIIOCOO pElIeHHUs ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH C y4E€TOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMHM II03HABATENIbHON peQieKCMM Kak OCO3HAHHUS COBEpLIAeMbIX JCHCTBHM M MBICIUTENBHBIX IPOLIECCOB, HX
PE3yJIbTATOB; BIAJIETh CIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIecca U pe3yibTaTa pelIeHrus MaTeMaTUIeCKOH 3a1auu;

® [peABHUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh MPU PEIICHUU 33aJ1a4i, BHOCUTh KOPPEKTUBHI B JESATEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, IaHHBIX, HAWIEHHBIX OLIHMOOK, BBISBICHHBIX TPYAHOCTE;

® OICHMBaTh COOTBETCTBHE pe3yJibTaTa LETU M YCIOBUSAM, OOBICHATH NPUYHMHBI JOCTHIKEHUS WJIM HEAOCTH)KCHHS pPe3yJbTaTOB
NeSITeIbHOCTH, HAaXOJUTh OIIMOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJBbTATbDI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, IPsAMAas, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE pacHoI0kKeHHUE NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYTPAHHBIM Yroj, TpaHU JIBYTPaHHOrO yria, pedpo ABYIPAaHHOIO yIjla; JMHEHHBIA yroyl JBYrpaHHOrO YIJIa;
rpagyCHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATHSAMH: MHOTOIPAHHUK, BBINYKJIBIA U HEBBITYKJIbIH MHOTOTPAHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, NPaBUIbHBIN
MHOT'OTpaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (TUpaMU/Ia; IpU3Ma, MPSMOYTOJIbHBIN Mapauienenumnes, Kyo).

KnaccudunupoBaTs MHOrOrpaHHUKH, BBIOMpPAas OCHOBaHUS Ui KjIacCU(PUKAIUU (BBIYKJIbIe U HEBBIMYKJIbIE MHOTOTPAHHUKH; IPABUIIbHBIE

MHOT'OTpaHHUKH,; IPAMBIC 1 HAKIIOHHBIC IIPHU3MBI, napannenennnezlbl).



OmneprpoBaTh HOHATHSAMH: CEKYIIasl INIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHUM, UCIIONB3YS METO]I CIIC/IOB.

CTpouTth ce4eHuss MHOTOIPAaHHUKOB METOJIOM CJI€IOB, BHIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUryp:
BUJI CBEpPXY, COOKY, CHU3Y.

Pematp 3aaun Ha HaXOXK/IEHHE TEOMETPHUYECKHUX BEJIIMYMH MO 00pas3laM WK ajJropuTMaMm, MPUMEHsSI U3BECTHBIC aHAMTUYECKHE METOIbI
IPU pEIIeHUH CTaHAAPTHBIX MAaTEMAaTHYECKHUX 3a7ay Ha BBIYUCICHHE PACCTOSHHM MEXAY ABYMS TOYKaMH, OT TOYKU 1O MPSIMOM, OT TOYKU J0O
TUIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIMMUCS MPSMBIMHU.

Pematp 3aaun Ha HAXOXK/IEHHE TEOMETPHUYECKHUX BEJIIMYMH MO 00pas3liaM WM ajJropuTMaMm, IMPUMEHsSI U3BECTHBIC aHAJMTUYECKHE METOIbI
OpU pPEUICHUHM CTaHJAPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYMCICHHE YTJIOB MEXIy CKPCIIMBAOIIMMHUCS NPSAMBIMH, MEXKAY HpSAMOH U
TUIOCKOCTBIO, MEXKAY TUIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB.

Boraucnare 00bEMBI H IIIO0MIAIN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma, THPaMHIA) C TPUMEHEHHEM (HOPMYJT; BEIYUCISATh COOTHOIICHHUS
MEK1y IUIOIAASIMU TOBEPXHOCTEH, 00BEMaMK OJJOOHBIX MHOTOI'PAaHHUKOB.

OmnepupoBaTh MOHATUSMH: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh CHMMETPHHM; LIEHTP, OCh M IUIOCKOCTH CHMMETPUHU
burypsi.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETHPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (HUTypax, MPEACTaBICHHYIO Ha
YyepTekax U pUCYHKaXx.

[TpumeHsATh reomeTpuyeckue (aKkThl Ui PEUICHUS CTEPEOMETPHYECKHMX 3ajad, MPEAIONaraloliiX HECKOJbKO INAaroB PEIICHHUs, €CIH
YCJIOBUSI TPUMEHEHUS 3aJ1aHbl B SIBHOH (hopMme.

[TpuMeHsTH MpOoCTeHIIIIe MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoAMTH TpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TPHPOJIE M KU3HH, PACIO3HABATH IPOSBICHHE 3aKOHOB TEOMETPUU B
HCKYCCTBE.

[TpuMeHATH MONTy4YeHHbIE 3HAaHUS HA MPAKTUKe: aHATU3UPOBATh PeaJbHbIE CUTYallUU U PUMEHSTh H3y4YeHHbIE IOHATHS B Ipoliecce MOUCKa
peleHHsI MaTeMaTHYeCcKH CPOPMYITUPOBAHHON MTPOOIEMBI, MOACTHUPOBATh peallbHbIE CUTYAIH Ha S3BIKE TEOMETPHH, UCCIIEI0BATh TOCTPOCHHBIE
MOJIENIN C MCIIOJIB30BAHUEM T'€OMETPHUECKUX TIOHSATHI M TEOpEM, armapara ajareOpsl; pemaTh NPaKTHIECKHe 3a/1a49H, CBSI3aHHbIE C HAXOXKICHUEM
reOMETPHUECKUX BETHUYUH.

11 KJIACC

OHepI/IpOBaTI) MOHATHUAMUA: HTHUJINHAPUYCCKAA ITOBCPXHOCTD, 06pa3y}01111/1e HHHI/IHHpI/ILIeCKOfI MMOBEPXHOCTHU, LUIHWHAP, KOHHYCCKasd
IOBCPXHOCTD, 06pa3y10Lu1/Ie KOHHYECKOM IMMOBCPXHOCTU, KOHYC, C(I)CpI/I‘-ICCKaH MMOBCPXHOCTD.



Pacmo3naBate Tena Bpamenus (MWJIMHIpP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALICHUS.

KnaccudunupoBars B3auMHOE pacnoiokKeHne Cephl U TIOCKOCTH.

OnepupoBarh MOHATUSMU: IAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA, BRICOTA CEIMEHTA; IIAPOBOM CJIOH, OCHOBAHHUE IIAPOBOTO CJI0s, BBICOTA
IIAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Boraucnare 00bEMBI 1 TUIOMIAAM TOBEPXHOCTEH TN BpaIlleHHsI, TEOMETPHUECKUX TeJl C MPUMEHEHUEM (HOopMyJI.

OmnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHHUK, BIIMCAHHBIN B cpepy M ONMMCaHHBIA 0K0JIO cepsl; cdepa, BHcaHHasi B MHOTOTPAaHHUK WUJIH TEJIO
BpAIlCHHUS.

BBIYUCIIATE COOTHOIIEHHS MEXKTY TUTOIIAJSIMK ITOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEII.

N300paxkaTs n3y4daeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpAIlCHHUS.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BLIBATE NHPOPMALIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (QUrypax, MPEJACTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE TEHCTBUSI CIIOKEHUSI BEKTOPOB, BHIUMTAHHSI BEKTOPOB U YMHOXCHHUSI BEKTOpA HA YUCIIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHU
00J1a1a10T.

[TpuMeHsTh MPaBUIIO MapaUIeIICTUIIC A,

OmnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
YTOJI MEXIY BEKTOPaMH, CKIIPHOE TMPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M IPOM3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIAY BEKTOpaMH, CKAJSIPHOE MTPOU3BEJICHHUE, PACKIIAIbIBATH BEKTOP
0 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh MIIOCKOCTh YPAaBHEHNUEM B JIEKAPTOBOW CHCTEME KOOPIHHAT.

[TpumensTh TeoMeTpudeckue (HakTbl ISl PEIICHUS CTEPEOMETPHUYECKHX 3a/ad, MPEINoJararollnX HECKOJBKO IIaroB PEmIeHHs, eCId
yCIIOBUS IPUMEHEHHUS 3aJlaHbl B ABHOM (popme.

Pemate npocreiiime reoMmeTpuyeckre 3aaui Ha IPUMEHEHNEe BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Pemrate 3amaun Ha JOKa3aTENbCTBO MAaTEMATHIECKUX OTHOIICHUH M HAX0XKICHHE TEOMETPHYECKUX BEJMUUH 110 00pa3liaM HITH allTOpUTMaM,
MIPUMEHSIST H3BECTHBIC METOIBI IPH PEIICHUH CTAHIAPTHBIX MAaTEMATHIECKHX 3a/1a4.

[TpuMeHATH MpocTeiiie MporpaMMHbIE CPEJCTBA U IIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI ITPH PEILICHUH CTEPEOMETPUUECKUX 3a/1aU.



[IpuBoauTe mpUMEpHl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE M JKU3HU, DPACIIO3HABATh MPOSBICHHE 3aKOHOB T'€OMETPUU B
HCKYCCTBE.

[IpuMeHATh OTy4YeHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEAJIbHbIEC CUTYalluu U MPUMEHSATh U3YUCHHbIC MIOHITHS B MPOIIECCEe TTOUCKA
pellIeHrs MaTeMaTu4ecku chOpMYIUPOBAHHOMN MTPOOIJIEMbI, MOJEIUPOBATh pealbHbIE CUTYAllUH Ha S3bIKE T€OMETPUHU, UCCIE0BATh TOCTPOCHHBIE

MOZICIIN C UCIIOJIB30BAHUEM I'€COMETPUUCCKUX MTOHATUH U TEOPEM, allriapara anre6pbl; p€aTh MPAKTUYCCKUE 3a1a4dl, CBA3aHHBIC C HAXOXKIACHUEM
reoOMCTPHUICCKUX BCIIMYMH.



4. TEMATNYECKOE IIVTAHUPOBAHUE

02-03

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
KonTpoabubie IIpakTnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
1 B 10
BEAICHHC B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 Bbu6mmoteka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1¢209¢e37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209¢e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: ceueHNsl, paCCTOSHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©1a Bpatiermi https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.rw/1209¢37
4 [ToBTOpeHue, 06001EeHNE, 6 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 33 3 0



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




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» I'eomerpus, 10-11 knacesl/ Atanacsas JI.C., Byty3os B.®., Kagomues C.b. u apyrue, Akunonepnoe oouiectso «M3narenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI J1Sd YUUTEJA
* ['eometpus, 10-11 kmaccel, kaura ms yuurens,/ Atanacss JI.C., byty3os B.®., Kagomiies C.b. u npyrue, AkiimonepHoe o01iecTBo

«M3narenscTBO «IIpocBerieHne»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
bubmuorexa [JOK

https://m.edsoo.ru/



https://m.edsoo.ru/1




[Tpunoxenue 1

K paboueii mporpamMmMe yuebHoro npeamera «I'eomerpus»

ITOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Cdepa u map: neHTp, paauyc, 02.09.2025
dep P b, padity bubnunoreka LIOK
1 JIMaMeTp; TUIOIA b 1
https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU Chepbl
B3anmHoe pacnionoxeHue 09.09.2025
) cdepbl U IITOCKOCTH; 1 bubmmoreka [JOK
KacarelibHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; momaas chepsl
3 N3o6paxenue cdhepsl, mapa Ha . 16.09.2025 Bu6muoreka [IOK
mockocT. CedeHus mapa https://m.edsoo.ru/be15f7f2
[MunuHapryeckas NOBEPXHOCTb, 23.09.2025
4 o0pa3yromiue UIHHIPHIECKOM | bubnnorexa [JOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
LUMIMHIPUYECKON TOBEPXHOCTH
Hunuaap: ocHOBaHUS U OOKOBas 30.09.2025
5 MOBEPXHOCTh, 00pazyroas 1 | bubmuoreka [IOK
0Cb; II0II[a1b OOKOBOH U https://m.eds00.ru/18816216
ITOJTHOW ITOBEPXHOCTH
6 N306paxkeHue UIMHAPA Ha 1 14.10.2025 bubnuorexa [IOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

mockocty. Pazséprka
umnHapa. CeueHus IMHIpA
(TITOCKOCTHI0, MapalIeNIbHOM
WM NIEPIEHAUKYIISIPHON OcU
HUAJTUHIPA)

https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB, 21.10.2025

7 o0pa3yroine KOHHIeCKOH bubmmoreka [JOK
IIOBEPXHOCTH, OCh U BEPLIXHA https://m.edsoo.ru/c94ba09b
KOHUYECKOI MOBEPXHOCTH
Konyc: ocHOBaHue u BepunHa, 28.10.2025

g o0pa3yrolas 1 0Ch; IJIOMIA/Ib bubmmoreka [JOK
OOKOBOI1 U MMOJHOMN https://m.edso0.ru/897dd3b2
MMOBEPXHOCTHU
VY ceu€HHBIN KOHYC: 11.11.2025

9 00pa3yroIIre U BBICOTA; bubmmoreka [JOK
OCHOBaHUS U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N3006paxenune koHyca Ha 25.11.2025
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubmuoreka [IOK
MapaieIbHON OCHOBAHUIO, U https://m.edsoo.ru/0Obde1be8
TJIOCKOCTBIO, TPOXOASIIEH
4yepes BEePIIUHY)

1 KoMOunaiys Tej BpalieHus 1 02.12.2025 Bubmmoreka IIOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBII 09.12.2025

12 okouto ctepsr; chepa, bubnmnoreka [JOK

BIHCAaHHAsl B MHOTOTPaHHUK WU
B TEJIO BpaIlEHUS

https://m.edsoo.ru/0b136158



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

13 [MousiTue 06 06bEMe. OCHOBHBIE 16.12.2025 bubmmnorexa LIOK
CBOICTBa 00BEMOB TEJ https://m.edsoo.ru/26a03{b7
14 OO6BEM UIMHPA, KOHYCa 23.12.2025 bubimorexa [IOK
OO0BéM mIapa ¥ mwiomaab cepol https://m.edsoo.ru/5513d87b
[TonmyromoBast KOHTpOIBHAS 30.12.2025
15 pabora o Temam "Tena bubnmnoreka HOK
BpamieHus" u "O0bembl Ten'"/ https://m.edsoo.ru/d189bde2
noayroaosasi KP
[TonoOHEbIe TEeNa B 13.01.2026
npoctpanctBe. COOTHOIICHUS
16 MEXIY ILI0IIAAIMU bubmorexa [OK
o Hlull .. https://m.edsoo.ru/810cfleb
MOBEpXHOCTEH, 00bEMaMHU
MMOJIO0HBIX TEI
17 Perenue 3anau 20.01.2026 bubmorexa HOK
A https://m.edsoo.ru/4a33a8ab
3 BekTop Ha MI0CKOCTH 1 B 27.01.2026 bu6muoreka [IOK
[IPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CIoKeHHE U BEIMUTAHUE 03.02.2026 bubmmoteka [IOK
BEKTOPOB https://m.edsoo.ru/23f4f089
10.02.2026 bubmmoteka IIOK
20 YMHOKEHUE BEKTOpa Ha YUCIIO
https://m.edsoo.ru/dee379¢eb
PasnoxxeHne BekTOpa 10 TpEM 17.02.2026
bubmmoreka IIOK
21 HEKOMIUIAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamnenenumnena
Pemenne 3ama4d, CBSI3aHHBIX C 03.03.2026
22 MPUMEHEHUEM TTPaBUJI JEHCTBUI bubmorexa [IOK
P p A https://m.edso00.ru/5a827900
C BEKTOpamMu
23 KoopanHaTHO-BEKTOPHBIH 10.03.2026 bubnmorexa LIOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900

METOJ IIPU PELICHUN
F€OMETPUYECKUX 3aJ1a4

https://m.edsoo.ru/d3alfe30

IIpssMmoyronbHas cucrema 17.03.2026
KOOPJMHAT B MPOCTPAHCTBE.
24 Koop WHAThI BI::KTopa bubmorexa LHOK
Pt pe- https://m.edso0.ru/48db7058
[Ipocreiimue 3aga4yu B
KOOpJAHHATAX
Yros Mexay BEKTOpaMH. 24.03.2026
25 CkansipHO€ IpOU3BEIEHUE bubmmorexa LOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
2% BrlunciieHne yrioB MEX Ly 31.03.2026 bu6muoreka [IOK
MPSIMBIMU U TIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KontposbHas paboTta 1mo teme 14.04.2026
27 "BekTopsl 1 KOOPAUHATHI B bubmorexa HOK
P " P https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 06o0IIEHNE U 21.04.2026
)3 cucTeMaTu3alus 3HaHH. bubmuoreka [JOK
OcHoBHbIE QUTYpBI, (HaKTHI, https://m.edsoo.ru/1780basd
TEOpEMBbI Kypca IUIaHUMETPUHI
[ToBTOpeHue, 06001IeHNE U 28.04.2026
79 cucTeMaTu3alus 3HaHH. bubmuoreka [JOK
OcHoBHBbIE QUTYPHI, (PaKTHI, https://m.eds0o.ru/078cd184
TEOpEMBI Kypca IUIaHUMETPUHI
05.05.2026
30 'KP but6mmorekxa [IOK
https://m.edsoo.ru/7491efe0
[ToBTOpeHme, 0600mEeHNE U 12.05.2026
31 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK

33213‘-11/1 ITAaHUMETPUH U MCTOAbI
HX PCIICHUA

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/d3a1fe30
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[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3alHs 3HAHUMH.
OcHoBHBIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTepEOMETPUHU

19.05.2026

bu6nunoreka LIOK
https://m.edsoo.ru/74b2ad91

33

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
OcHoBHBIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTepEOMETPUHU

20.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/ec24dfc2

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

33
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[Ipunoxenue 2

K paboueii mporpamMmme yuyebHoro npeameta «I'eomeTpus»

®OH/I OHEHOYHLIX CPEACTB
10 Y4eOHOMY MpeaMeTy

« I'eomerpus »
nas odyuarwmmuxces 11-x kiaaccon






IMacnopT ¢oHxa OeHOYHBIX cpeacTB Mo «I'eomeTpumn».

11 kaace
Ne | KonTposmpyembie HaumeHoBaHue IIpencrasiienune Jdara npoBeneHust
pa3aebl (TeMbl) OLIEHOYHOI0 CPeACTBA OLIEHOYHOI0 CPE/JACTB B
JTUCHHUILINHEBI* donge
1 | Tena Bpamenus. O6beMbl KonTponbnas padora Ne 1 o KoMIuiekT KOHTpOIbHBIX 30.12.2025
TeNl. temaMm "Tena Bpamienus" u 3aJJaHu} 110 BapHaHTaM
"O6bemsbl Ten".
2 | BekTopbl 1 KOOPIMHATHI B KonTponbHas padbota no teme KoMIuIeKT KOHTPOIBHBIX 14.04.2026
MIPOCTPAHCTBE "BekTopsl 1 KOOPAUHATHI B 3a/laHUil 110 BapuaHTaM
npocrpaHcrae”
3 | IloBropenue, 0000menue, | KonrponbHas pabora no reme KoMIIEKT KOHTPOJIBHBIX 21.05.2025
CHCTEMAaTH3aINsI 3HAaHUH « IloBTOpenue, o0obIICHNE, 3aJlaHUi 110 BapUaHTaM
CUCTEMaTHU3alUs 3HAHUID.




KonTpoabHas padora Ne 1 mo temam "Tesna Bpamenus' u "Oo6bembl Tea'.

BapuaHnt 1
1. Haiiaure 00peM KOHyca ¢ TuaMeTpoM 6 CM U BBICOTOH 5 cM.

2. O6beM nunuaapa pasen 100w M°. UeMy paBeH paauyc OCHOBaHUS, €CJIM BBICOTA paBHa 4 M?

3. w B nmnuaapudeckuit cocyn Hamumu 5000 cM’Bobl. YPOBEHD BOJBI IIPH 3TOM JIOCTHTAET BBICOTHI 14 ¢M. B %KHIKOCTB MOJHOCTHIO MOTPY3UIIH JIE-

3
Taib. [Ipy 5TOM ypOBEHb KHAKOCTH B cocy/ie MopHsuIcsa Ha 7 cM. UeMy paBen o6beM aeranu? OTset Bhipasute B “M

4. IlmameTp OCHOBaHMS KOHyca paBeH 6, a JuinHa oOpasytorieit — 5. HaiinuTe BrICOTY KOHYycCA.

o/ '
5. VB cocyze, umeromeM (GpopMy KOHYCa, yPOBEHb KUIKOCTH JOCTHTAET < BBICOTHL. O6BEM KHIKOCTH paBeH 14 M1, CKOIbKO MUITHIHTPOB KHIKO-
CTH HY>KHO JIOJIUTh, YTOOBI HATIOJHHUTB COCYJI JOBEPXY?

Bapmuanr 2

1. Haiiaure o6beM KOHyca ¢ TMaMEeTPOM § CM U BBICOTOH 3 cM.

2. O6bem nmnuHapa pasen 801 M°. UeMy paBHA BBICOTA, €CIIM PAINyC OCHOBAHUS paBeH 4 1m?

3
3. - B mmwmuHapryeckunii cocyn Hamumu 2000 M

BOJBI. YPOBEHB BOJBI IIPU ATOM JIOCTHUTAET BBICOTHI 12 cM. B JXKMIKOCThH MOTHOCTHIO TIOTPY3HIU JIe-

3
Tastb. TIpH 9TOM ypOBEHb KHIKOCTH B COCyie moansncs Ha 9 cM. Uemy paBen o6beM getamu? OTBer BhIpasute B M

4. Bricota kKoHyca paBHa 12, a nmametp ocHoBanwms — 10. Haiinure obpasyromnryio KoHyca.



1

B cocyze, nmeromeM GopMy KOHyca, ypOBEHb KHIKOCTH JOCTHTAeT 2 BHICOTEL. O6BEM XKHaKocTH paBeH 40 M. CKONBKO MIJITHIMTPOB KHIKOCTH

HYKHO JTOJTUTH, YTOOBI HATIOTHUTE COCY.T AOBEPXY?

Kpurtepuu onennBanus

OrMeTKa «2» «3» «y «5»

Koi-Bo 0amioB 0-2 3 4 5

'

KonTtposbHasi pa6ora 1o teme "BekTopbl 1 KOOpPAMHATHI B IPOCTPAHCTBE'

Bapuanr 1

1). Haiinute xoOpAMHATBI BEKTOpa AB ,ecn A(5; -1; 3), B(2; -2; 4).

2). Jlausr Bektopeib {3; 1; -2} wu ¢ {1; 4, -3). Haiimure 26—c
3)Bepuunbl a4 BC umerot koopauHatel: A(-2; 0; 1), B(-1; 2; 3 ), C(8; -4, 9 ).

Onpenenure BUJ TPEYTOJIbHUKA U HAWIUTE KOOPAUHATHI BeKTopa BM , ecniu BM — menuana aABC.

—

hl=1, (535): 60°. Haiiti: a-b;
5). Haiiqute yron mexnay npsmeiMu AB u CD, ecmm A(3; -1, 3), B(3,; -2; 2), C(2; 2; 3)n D(I; 2; 2).

—

4). JlaHbI BEKTOpPBI a,b: pu4emM a=6i —8%,

Bapmuanr 2



1). Haiinure xoopauMHATBI BEKTOpa AB ,ecnn A(6; 3; -2), B(2; 4; -5).
2). Hanwl BekTopbia {5; -1; 2} ue {3, 2; -4}. Haiinure ‘; —-2b
3). Bepmunabl A4ABC umeroT koopauHathl (A (-1, 2;3), B(1;0;,4), C(3,-2;1).

Onpenenure BUJ TPEYroJabHUKA U HAUIUTE KOOPAUHATHI BEKTOpA AM , eci AM — mennana AABC.

-

4). JlaHbI BEKTOPBI a,b MIPUYEM: 524}'—37&, Z)‘ :\/5, (;:B): 45°. Haiitn: a-b.

5). Hatiqute yron mexnay npsmeiMu AB u CD, ecmu A(1; 1; 2), B(0; 1, 1), C(2; -2; 2)uwn D(I; 2; 2).

Kpurepun oueHuBanus

OrMeTKa «2» «3» «“y «5»

Koi-Bo 0asyuioB 0-2 3 4 5

Kountpoabsnas padora no reme «IloBropenue, 06001meHue, cucreMaTu3anusi S HAHUH».
Bapmuanr 1

1. B npaBunbHO# TpeyroiabHoi nupamuae SABC mennanbsl ocHoBaHus nepecekatotcs B Touke K. O0bem nupamusl pasen 42, SK =18.
Haiigute nnomans Tpeyronsauka ABC. (16amt)

2. Bricota koHyca paBHa 10, tuamerp ocHoBaHus paBeH 48. Haiiaure oOpa3ytoryro.

(1 6amm)

3. Ilnomaabs OOKOBOI MOBEPXHOCTHU IMIIMHpPA paBHa 7211, a BeIcoTa - 8. Halinute nuametp ocHoBanus. (1 6asmr)

4. CropoHa OCHOBaHUS NMPaBUIBLHON TPEyroibHON MpU3Mbl paBHa 2V5, a BeicoTa - 4°3. Beruncaute 06béM nmpusmsl (1 6an)

5. Ilmomrane G0KOBOI MOBEPXHOCTH KOHYca paBHa 20ncM2, a ero obpa3ytomas 5 cMm. Haitaure o6pem konyca.( 2 6amia)

6. OcHoBaHHE MPSIMOI NPU3MBI IPSMOYTOJIBHBINA TPEYTOJILHUK C KaTeToM 3 ¢M U mpuiexaimuM yriaoMm 600. /lnaronans 6oxoBoi
IpaHu, CoAep Kallel TUNoTeHy3y TpeyrojabHuka, 10cm. Haliaure o6bemM npusmsl. (2 6aia)

Bapmuanr 2



1. B mpaBuiasHO#M TpeyroasHoi nmupamuae SABC meanansl ocHOBaHUS nepecekaroTcs B Touke K. O0bem nupamu bl paBeH 88, miomaasb
tpeyronbHuka ABC paBna 11. Haitnure SK.(1 6amn)

Bricora konyca paBHa 6, oOpasytomas -10. Haiinute nuamerp ocHoBanust koHyca.(1 6amr)

[Tnomane 60KOBOIM MOBEPXHOCTH MIJIMHAPA paBHA 9611, nuaMeTp ocHoBaHus - 8. Haligure BeicoTy mumuHapa. (1 6amr)

CropoHa ocHOBaHMS PAaBUILHON TPEYTroibHOM NpU3Mbl paBHa 3V2, a BeicoTa - 5*3. Beruncnaure 00b6éM npusmsl (1 6ann)

O0beM koHyca paBeH 161 cm3, a ero Beicota 3 cM. Haiinure muiomniaas 60KOBO# MOBEPXHOCTH KoHYca. (2 Oaya)

OcHoBaHMe MPSIMOI MPU3MBI IPSIMOYTOJIBHBIA TPEYTroIbHUK C THnoTeny30i 10cm u octpbiM yriaom 300. Jluaronans O0KoBOii rpanwy,
coJieprKalleil KaTeT IPOTUBOJIEkKAIINN JaHHOMY YIily, paBHa 13 cM. Halinure 00beM npu3MBbl.

SN

Kpurepun oueHuBanus

OrMeTKa «2» «3» «“y «5»

Koi-Bo 0amioB 0-2 34 5 6




Kpurepuu orieHuBaHust KOHTPOJIBHBIX PabOT

Teky1ire KOHTPOJIbHBIE paOOTHl UMEIOT LIEIbIO IPOBEPKY YCBOCHUS M3y4aeMOro U MPOBEPSEMOro MporpaMMHOro Marepuana. Mrorosas
KOHTPOJIbHAs paboTa MPOBOAMTCS B KOHIIE Y4EOHOTO TO/1a.

Bce xoHTposbHBIE paboThl AaHbl B JABYX paBHOLIEHHBIX BapuaHTax. Kakmas BkimodaeT B ceOs Kak 3aJaHHs, COOTBETCTBYIOIIHE
00s13aTeTbHOMY YPOBHIO, TaK U 3aJIaHus 00Jiee MPOJBUHYTOTO YPOBHS, ( OHM OTMEUYEHBI 3HAKOM *).BBINOTHEHNE pabOTHl PACCYUTAHO HA OMH
ypok. OgHaKo cjaenyeT UMETh BBH]LY, YTO pabOThI JOCTATOYHO HACHIIIEHBI 110 00beMy. [1oaToMy yuuTento He0OX0AUMO OLIEHUTh BO3MOKHOCTH
CBOMX YYallIMXCS, U €CIU 00BheM padOThl MPEACTABISAETCS YPE3MEPHBIM, TO €€ CJIEAYET YMEHBIIUThH 3a CUET MCKIIOYEHUS KaKOro-audo u3
MOCNeAHNX 3a/aHuil. Bo3MokeH Takke W TaKoi BapHaHT, KOT/a OAHO W3 33JaHUi MPOABHUHYTOTO YPOBHS PaOOTHI paccMaTpHBAEeTCS Kak
pe3epBHoe. Toraa ydyammmcsi cooOIIaeTcs, 4TO OLIEHKA «5» BBICTABJISETCS B TOM Cydae, €CJI MPaBUJILHO BBIIOJTHEHBI BCE 3aJaHUsI WM BCE
3aJjaHusl, KPOME OJTHOTO U3 MOCIETHUX.

B npoBepsieMbIX paboTax yuuTellb OTMEUYACT U UCIIPABIISCT AOMYIICHHBIC OIIMOKH, PYKOBOJICTBYSCh CIICTYFOIIIHM:

- YUUTEJb TOJIBKO MOAUYEPKUBACT JTOMYLICHHYIO OIIHUOKY, KOTOPYIO UCIPABISET CaM yUEHUK;

- MOTYEPKUBAHNE OMIMOOK MPOU3BOIUTCS YUUTEIIEM TOJIBKO KPACHOM MacToi (KpacCHBIMHU Y€pHUJIAMHU, KPACHBIM KapaHaIioM);

- IOCJIe aHAIKM3a OMIMOOK BBICTABIISIETCS OTMETKA 3a paboTy.
Bce xoHTpOaBHBIE pabOTH 00s13aTEIHHO OLIEHUBAIOTCS YUUTEIIEM C 3aHECEHUEM OIIEHOK B KJIACCHBIN JKypHAJL.

[Ipu omeHke MUCHMEHHBIX PabOT ydalIuXcs YYUTENb PYKOBOJCTBYETCS COOTBETCTBYIOIIMMH HOPMAaMM OILIGHKH 3HAHUW yMEHUH u
HAaBBIKOB IIKOJILHUKOB.

Ouenka nucoMeHHbIX padom yuamuxca no mMamemamuke

Ommemkxka «5» cTaBuTCS, €CIH:

- paboTa BBIMIOJIHEHA BEPHO U MOJTHOCTHIO;

- B JIOTHYECKUX PACCYKJICHHUIX U 000CHOBAHUH PEIICHUSI HET TPOOEIIOB U OIINOOK;

- pelieHue He COICPKUT HEBEPHBIX MAaTEMaTHYECKHX YTBEpKIEHUN (BO3MOKHA OJHA HETOYHOCTH, OIMKCKA, HE SBISIOMIASACS
CJIEICTBMEM HE3HAHUS WM HEMOHWMaHUs yueOHOro MaTepuaa).

Ommemka «4» CTaBUTCS, €CIIU:

- paboTa BBHITIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHHUS IIAarOB PEIICHUS HEAOCTATOYHBI (€CITM YMEHHE OOOCHOBBIBATH PACCYXICHUS HE
SIBIISITIOCH CHIEIIUABHBIM 00BEKTOM MTPOBEPKH );

- JIOMyIIeHa OJHa OImMOKa WJIM JIBa-TPU HEJ04YeTa B BBIKJIAQJIKAX, PUCYHKax, depTexax Wid rpadukax (eciam 3TH BUABI pabOThI HE
SBIISTUCH CTICIUATbHBIM OOBEKTOM MPOBEPKH);

- BBITIOJIHEHO 0€3 HEIOYETOB HE MEHEE V4 3aJaHUM.



Ommemka «3» CTaBUTCS, SCIIH:

- JIONyIICHBI OoJjiee OAHOW OmMOKH WM OOJee TpeX HEJOUYETOB B BBIKJIAIKAX, YEPTEkKaxX WM rpaduKax, HO ydallWiics BIaIeeT
00s13aTeIbHBIMU YMEHHUSAMU 110 MIPOBEPSAEMOI TeMe; 0€3 HEeJJ0UETOB BHITIOJIHEHO HE MEHEe TTOJIOBUHBI PAOOTHI.

Ommemka «2» CTaBUTCS, €CJIN:

- JIOTYIIEHBI CYIIECTBEHHBIC OMIMOKH, IMOKA3aBIINe, YTO YYAIIUNUCS HE BiIaJIeeT 00s3aTSIbHBIMA YMEHUSMHU 110 JAHHOW TEME B IOJTHOM
Mepe;

- MPAaBWJIBHO BBITIOJIHEHO MEHEE TTOJIOBUHBI PAOOTHI

[Tocme mpoBepKkH MHUCHMEHHBIX PA0OT OOyYarONIMMCS JaeTCs 3a/laHue MO HCIPABICHHUIO OIMMOOK WIIM BBHIMOJTHCHHUIO 3aaHHM,
MPEAYNPEKTAIONINX MOBTOPCHHE aHAJOTUYHBIX OmMOOK. Pabora Ham ommOkamu, Kak MpaBUIIO, OCYIIECTBISIETCS B TEX K€ TETPAIsix, B
KOTOPBIX BBIMIOHSUTUCH COOTBETCTBYIONINE TUCHMEHHBIE PA0OTHI.



IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMABI

11 KJIACC
Kon
NpoBepsieMo IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI CpeIHEro 001ero
ro o0pa3oBaHus
pe3yJbTarTa
6 I'eometpus
61 OnepupoBaTh MOHATUSAMM: LMIMHIPUYECKAs IOBEPXHOCTb, OOpa3ylollMe LWIMHAPUYECKOM IOBEPXHOCTH, IMIUHID,
' KOHUYECKasi IOBEPXHOCTh, 00pa3yIoL1e KOHUYECKOM MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI MTOTyYSHHS TEJI BPALICHHUS
6.4 KrnaccudunupoBats B3aUMHOE pacIiofioKeHUe cephl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHAMMU: IIAPOBOI CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA, LIAPOBOM CJIOH, OCHOBAaHHME LIApPOBOTO
' CJI0$1, BBICOTA LIAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAU TOBEPXHOCTEN TEN BpAIleHUsI, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyT
67 OnepupoBaTh MOHATUSIMU: MHOTOTPAHHMK, BIMCAHHBI B cQepy M OINUCAHHBIM OKOJIO cdepbl, cdepa, BHUCAHHAS B
' MHOTOI'PaHHUK WJIU TEJIO BpPAIIEHUsS
6.8 BbIuncnaTe COOTHOIIEHHS MEXTy TUIOIIASIMU TOBEPXHOCTEH 1 00bEMaMU OJJOOHBIX TeJ
6.9 N300pakaTh u3ydaeMble (GUTYpPbI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH

CCUCHUA TCJI BpallICHUA




6.11

W3BnekaTh, WHTEPHIPETUPOBATh M MPeoOpa3oBbIBaTh HH(GOPMAIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (urypax,

MIPEJICTAaBICHHYIO Ha YepPTeKax U PUCYHKaX

HpI/IMeHHTB TCOMETPHUICCKUC (baKTBI AJid pEICHUA CTEPCOMETPHUUICCKUX 3a4a4d, IpCAIojararomnux HECKOJbKO HIaroB pCiicHu,

612 €CJIM yCIIOBUS TIPUMEHEHUS 3a1aHbl B SIBHOU opme
6.13 OrniepupoBarh NOHIATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrBINIONMHATE IEUCTBUS CIIOKCHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXCHHS BEKTOpAa HA YHCIO, OOBSCHSTH, KAaKUMHU
' CBOWMCTBaMH OHH 00JIaIAIOT
6.15 [TpuMeHsITh paBUIIO NapasUICIICIHIICe A TIPU CIIOKCHHH BEKTOPOB
OnepupoBarh TOHATHSIMH: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB,
6.16 KOOpJIMHATBHl BEKTOPA, Yroll MEXIy BEKTOpaMH, CKASIPHOE IPOHM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIC
BEKTOPBI
6.17 Haxomuth cymMMy BEKTOpOB W MpPOM3BEIEHHWE BEKTOpa Ha YHCIO, YroJd MEXIy BEKTOpaMH, CKAJISIpHOE IMPOU3BEICHHE,
' packiaibIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3a/aBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemats npocreiine reoMeTpruuecKre 3a/1aqi Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOa
6.20 Pemarp 3amaun Ha AOKa3aTeNbCTBO MaTEMAaTHUYECKUX OTHOIIEHUI M HaXOXKACHHE TeOMETPUUYECKUX BEIMYUH MO 00pasliaM Uiu
' QJITOpUTMaM, PUMEHSST ©3BECTHBIC METOIbI TPU PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKHIX 3319
601 [IpuMmeHsTh TpOCTEHIIME MTPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBl TPU  pEIICHUU
' CTEPEOMETPUICCKHUX 33]1a9
6.2 [TpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U )KU3HH, PACIIO3HABATH MTPOSBIICHUE 3aKOHOB T€OMETPUHU
' B UCKYCCTBE
6.23 [TpuMeHsITh TIOJydeHHBbIC 3HAHHWS Ha TMPAKTHKE: aHAIM3UPOBATH pPEAbHBIC CUTYallMd W MPUMEHSATh W3YYCHHBIC TOHSITHS B

IMponecce MnoucCKka pCHICHUS MAaTCMAaTUYCCKU C(I)OpMyHHpOBaHHOﬁ HpO6J’ICMH, MOZICIINPOBATh PCAJILHBIC CUTYALIUHU Ha A3BIKC




réeoMCTpruu, UCCICAO0BATH IMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'COMCTPHUICCKUX IMOHATUH U TCOPECM, arrapara aJIFe6pr,

pelaTh NPaKTHYCCKUEC 3aJa9u, CBA3aHHBIC C HAXOXACHUEM I'€COMCTPUUCCKHUX BEJIMYUH




11 KIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 [unuuapudeckas MOBEPXHOCTb, 00pa3yomue MHINHIPHYECKONW MOBEPXHOCTH, OCh IMIMHIPUYECKON MoBepXHOCTU. L{mnmmuap:
' OCHOBaHUs U OOKOBasi IOBEPXHOCTh, 00pa3yrolasi ¥ OCh, IIIOIIAI> OOKOBOI U MOJIHOM MOBEPXHOCTH
Konunyeckass moBepXHOCTb, OOpa3yrolMe KOHHYECKONW MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKoW moBepxHocTU. Komyc:
6.2 OCHOBaHWE W BEpIIMHA, 00pasyromas U OCh, IUIOMIAhr OOKOBOW M IOJHOW IMOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yromme |
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
63 Cdepa m map: meHTp, paamyc, AMaMETp, IUIOUIAIb TOBEPXHOCTH cdepbl. B3anMHoe pacmosioxenue cdepsl M IUIOCKOCTH,
' KacaTrelbHasl III0CKOCTh K cdepe, miomanb chepsl
6.4 N306paxxeHue Ten BpalieHUs Ha MII0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa
6.5 KomOuHammu ten BpalleHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN 0K0JI0 cepbl, cdepa, BIMCaHHAsE B MHOTOTPaHHUK,
' WJIM TEJIO BpAIllCHUS
6.6 ITonsatue 06 00bEMe. OcHOBHBIE cBOIicTBa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOJIBHOTO NapajiesIenunea U CIeACTBUS U3
' He€. O0BEM nuIMHIpa, KoHyca. O0BEM mapa U miomaas chepsl
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS! MEX/1Y IJIOLIAIIMU IOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TeJ
6.8 Ceuenus mumHApa (MapaliesIbHO U NEPIEHAUKYISIPHO OCH), CEYeHHUsl KOHyca (MapajjieIbHOe OCHOBAHHMIO M MPOXOJsIIee yepes
' BEpILNHY ), CEYCHHUs 1I1apa
BekTop Ha muiockocTM M B mnpocTpaHcTBe. C0KEHHE M BbIUMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. PaznoxeHue
6.9 BEKTOpa Mo TpEM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napamienenunena. Pemenue 3amay, cBI3aHHBIX ¢ MPUMEHEHUEM MTPaBUII

NENUCTBHUN C BEKTOPaMH




6.10

[IpssmoyronbHasi cucteMa KOOpAMHAT B npocTpaHcTBe. KoopanHatel Bektopa. IIpocreiimme 3amaun B KoopauHaTax. YTojl MEXIy
BeKTOpaMu. CKaJIsIpHOE TPOU3BEACHNUE BEKTOPOB. BhIUNCICHNE YTII0B MEXKIY IIPSIMBIMU U TNIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN

MCTO IIPpU PCIICHNH I'COMETPHUICCKUX 3a1a4




IPOBEPSIEMBIE HA ET'3 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEIMETHBIM Pe3yJIbTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
CpeHero o61ero odpazoBaHus

Bnagenue wmeromamMu 10Ka3aTeiabCTB, AJITOPUTMAMM pEUICHHs 3agad; yMeHue (opMmyiaupoBaTb U OINEPUPOBATH
HNOHSTUSIMM: OIPEJCIICHNE, aKCHOMa, TEOpEMa, CIIEJCTBUE, CBOMCTBO, IpPHU3HAK, J10KA3aTEIbCTBO, PABHOCHIJIbHbBIE
(bopMyIUPOBKHU; MPUMEHATh UX; YMeHUE (OPMYyJIHPOBATh OOPATHOE U MPOTUBOIOJIOKHOE YTBEP)KICHHE, MPUBOIUTH
IpUMEpbl U KOHTPHIPHUMEPHI, HCIOJb30BAaTh METOJ MATEMaTHYECKOW MHIYKLIUHU; HPOBOAUTH JI0Ka3aTEIbHbIC
pacCy’KJIeHHUsI NpU PEUICHUH 33]ay, OLEHHMBATh JIOTMYECKYIO IPABWIBHOCTh PACCYKIEHUN; YMEHHE ONEpUpOBATH
HNOHSTUSIMU: MHOXECTBO, IOJMHOXECTBO, ONEpalMy HaJ MHOXECTBAMM;, YMEHUE HCIOJb30BaTh TEOPETUKO-
MHOKECTBEHHBII amnmnapar Jjs ONMCaHUs PEabHbIX MPOLIECCOB U SBJICHUM M MPU PELICHUM 3aJa4, B TOM YHUCJIE M3
JIpyTuX y4eOHBIX NPEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMHU: rpad, CBs3HBIA rpad, aepeBo, muKI, rpad Ha

IJIOCKOCTHU; YMCHHUC 3a/1aBaTh U OIMMUCBIBATDH l"pa(l)BI pa3iInuHbIMU CHOCO6aMI/I; HUCIIOJIb30BaTh l"pa(l)LI IIpU pCHICHUHA 3a/1a4

YMeHnue ONCpHUpoOBaTh IMOHATHAMHU: HATYpaJIbHOC YHCJIO, LCJII0C YUCIO, CTCIICHbL C ICJIbIM II0KAa3aTCJICM, KOPCHb
HaTypam,Hoﬁ CTCIICHU, CTCIICHDb C pallMOHAJIbHBIM IMOKAa3aTCJIEM, CTCIICHDL C HGﬁCTBHTGHLHLIM IIOKa3aTciieM, HOFaqu)M
qucia, CHHYC, KOCUHYC U TAHI'CHC TPOU3BOJILHOI'O YHCJIda, OCTATOK IO MOAYJIHO, PAlTUOHAJIBHOC YU CJIO, HPPATNOHAIIBHOC
YHUCII0, MHOXECTBA HATypaJbHbIX, LECJIbIX, pallMOHAJIbHBIX, I[CflCTBI/ITGJ'II:HLIX YUCCII; YMCHUC HCIIOJb30BATH IPHU3HAKU
ACIINMOCTHU, HaMEHBIIHNI O6H.IPII>1 ACINUTCIIb 1 HAMMCHBIIICC o61uee KpaTHOEC, aJITOPpUTM EBKJ’II/II[a Ipu pCHICHUU 3a/1a4,
3HaAKOMCTBO C pPa3JIMYHBIMH I[MO3UIIMOHHBIMU CHUCTEMAMHU CYUUCIICHHA, YMCHHC BBIIIOJIHATH BBIYHUCICHUC 3HAUCHUU U
HpCO6pa3OBaHH${ BBIpa)KeHI/Iﬁ CO CTCIICHAMU H HOFapI/I(l)MaMI/I, HpCO6pa3OBaHI/I$I ,[[pOGHO-pa]_[I/IOHaJIBHBIX BLIpa)KeHHfI;

YMEHHE ONEepUpPOBaTh MOHITUSIMHU: TOCIEI0BATEIILHOCTh, apudMeTndecKkas: mporpeccusi, reoMeTpuyecKkas mporpeccus,




OeCKOHEUHO YyObIBaroIasi reoMETpUUecKas MPOTPeccHs; YMEHHE 3aJaBaTh IOCIEIOBATEIbHOCTH, B TOM YHCIE C
IIOMOILBIO  PEKYPPEHTHbIX (OpMyJI; yMEHHE ONEpUpPOBATH MOHATUSAMH: KOMIIJIEKCHOE YHCIO, CONPSKEHHbIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO YHciia, (hopMa 3amiucH KOMIUIEKCHBIX Yncel (TeOMeTpruIecKas,
TPUTOHOMETpHUUECKas U alredpandeckas); yMeTb IPOU3BOAUTh apu(METUUECKHE IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
IPUBOJIUTH TPUMEPHI HCIIOJIB30BAHMUSI KOMIUIEKCHBIX YHCEJN; OIEPUPOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

OnpeCACIIMNTECIIb MaTpHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OIIPEACIIUTEIA

YmMmenue OIICpHUPOBATH IIOHATUAMU: PALMOHATIBHBIC, UPppAallMOHAJIBHBIC, ITIOKAa3aTC/IBHBIC, CTCIICHHEIC, J'IOl"apI/I(i)MI/I‘ICCKI/IC,
TPUTOHOMCTPHUYCCKHUEC YpPAaBHCHHA W HCEPABCHCTBA, KX CHUCTEMbl, YMCHHC OIICPpHUPOBATHL IMOHATHAMHU: TOXKIACCTBO,
TOXICCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHUEC, HEPABCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ H HCPAaBCHCTB, PAaBHOCHUJIIbBHOCTbL
ypaBHGHHfI, HCPABCHCTB W CUCTEM; YMCHHC PCIIATh YpPaBHCHHA, HCPABCHCTBA W CUCTEMBI C IOMOIINBIO PA3JIMYHBIX
HpI/IéMOB; peumiaTtb ypaBHCHUA, HCPABCHCTBA W CHCTCMbI C IMApaAMETPOM; HNPUMCHATH YpPABHCHHA, HCPABCHCTBA, UX

CUCTCMBbI U PCIICHUA MAaTCMATUYCCKUX 3aad U 3a4a4 U3 pa3InIHbIX obnacreit HAayKH U peaJIBHOfI KHN3HHU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIHS, YETHOCTh (DYHKIUH, MEPUOAUYHOCTh (PYHKUUH, OrPAaHHYCHHOCTD
(GyHKINM, MOHOTOHHOCTH (YHKIMH, IKCTpeMyM (GYHKIHMH, HauOOJbllee W HAUMEHbIIee 3HaYeHHs (QYyHKIUH Ha
IPOMEXYTKe, HempepblBHAs (YHKIMs, aCHMOTOTHI rpaduka (QyHKUMHU, TepBas W BTOpas MPOU3BOAHAS (DYHKIUH,
F€OMETPUUECKUNA U (PU3NYECKUI CMBICI IPOU3BOJHOM, NepBooOpa3Has, ONpeneaEHHbI UHTErpal; YMEHUE HaXOJIUTh
aCUMIITOTHI rpaduka (QYyHKIMH; YMEHUE BBIYUCIATH MPOM3BOJHBIE CYMMBI, MPOMU3BEIECHUS, YACTHOTO U KOMIIO3UIMH
GyHKIMI, HAXOAUTh YpaBHEHUE KacaTelbHON K rpaduky (QyHKUMHU; YMEHHE HAXOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKUIMH; yMEHUE MCIOIb30BaTh MPOU3BOIHYIO JUISl UCCIEOBaHUS (YHKUUN, HAXOAUTh HAaUOOJBIINE U HaMMEHbIINE
3HaueHUsl (QYHKIMM; CTPOUTh Tpa@UKH MHOTOWIEHOB C HCIOJIb30BaHUEM alllapara MaTeMaTHMYecKOTO aHaju3a;
IPUMEHATH IPOU3BOAHYIO I HAXOXKICHUs HAWIY4dlIero pEIICHHs B IMPUKIAJHBIX, B TOM YKCIE COLUAIbHO-
SKOHOMMYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh IUIOMAAU U O00BEMBI (PUTy C MOMOIIBIO WHTErpana; MPUBOAUTH

IpUMEpPbl MATEMAaTHYECKOTO MOAETHPOBAHHUS C TIOMONIBIO UG (hepeHIInaBHBIX YPaBHEHHH




YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKINU, oOpaTHas QYHKIHS, KOMIO3ULIMSA (YHKIUH, TUHEHHas QyHKIMs,
KBaZipaTu4Has (QYHKIWS, paluoHanbHas (QyHKuus, creneHHas (QyHKIMS, TPUTOHOMETpUYecKue (pyHKImu, oOpaTHbIC
TPUTOHOMETpHUUYECKHE (YHKIIMH, ITOKa3aTenbHas U Jorapupmudeckas pyHKIUN; YMEHHUE CTPOUTH TpapUKH N3y4EHHBIX
(GYHKIMIA, BBINOJIHATH NpeoOpa3oBaHMs TIpapuKoOB (YHKIHMHA, HCIIOIB30BAaTh TpadUKU ATl M3yYCHHS MPOLECCOB M
3aBHCUMOCTEH, MpPU PELICHWH 33434 W3 APYyTruX Yy4eOHBIX MPEIMETOB W 3a/Jady W3 PEaTbHOH >KU3HU; BBIPAXKATb
(dopMynamMu 3aBUCUMOCTH MEXIY BETMUMHAMH; UCIIOIB30BaTh CBOMCTBA M rpauKy QYHKLUH ISl peIICHNs] YPaBHEHHH,
HEpaBEHCTB M 33/1a4y C IapamMeTpaMy; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PEIICHHWH YypaBHEHH,

HCPABCHCTB U UX CUCTEM

YMeHue penrath TEKCTOBBIE 337aud pa3HbIX TUIIOB (B TOM YHMCIIE HAa MPOLEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, padoTy,
CTOMMOCTh TOBapOB W YCJIyI, HAQJOTH, 3aJaydl W3 OOJIACTH YNpPAaBICHUS JHYHBIMH M CEMEHHBIMU (PUHAHCAMH);
COCTABJIATh BBIPAKCHMS, YPAaBHECHMs, HEPABCHCTBA U UX CUCTEMBI 10 YCJIOBHMIO 3aJadyd, UCCICAOBATH IIOJYy4YEHHOE
pelIeHre W OLEHUBATh MPaBIONOJ00OHOCTh PE3YJIbTATOB; YMEHHE MOACIHPOBATH pPEaJbHBIC CUTYallMd Ha S3BIKE
MAaTE€MAaTUKHU; COCTABJIATH BBIPAXKCHUSA, YPABHEHMS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3aJadyd, MCCIEI0BAThb

IIOCTPOEHHBIE MOJIEJIN C HCIIOIb30BAaHUEM allliapara ainreopbl, HHTEPIPETUPOBAThH IOJYyUYEHHBIH Pe3ybTaT

YMenue ONCpHUPOBATh IMOHATHAMU: CPCIAHCC apH(bMeTqucxoe, MEaHaHa, HanOoJbIIee M HAaUMEHbIIICE 3HA4YCHUAA,
pasMax, JUCHICPCHA, CTAaHAAPTHOC OTKJIOHCHHUEC YHCIOBOIO Ha60pa; YMEHUEC U3BJICKATh, HWHTCPIPECTUPOBATH
I/IH(l)OpMaI_II/IIO, MMPEACTAaBJICHHYIO B Ta6J'II/II_IaX, Ha Juarpammax, l"pa(l)I/IKaX, OTpaXXaroUlyro CBOMCTBaA PCaJIbHBIX
mponeccoB nu $IBJ'I€HI/II71; MMpEaACTaBIATH I/IH(l)OpMaHI/IIO C IIOMOIIIbIO Ta6J'II/IH U JuarpaMM; UCCJIICAO0BATh CTATUCTUYCCKHC
JAaHHBIC, B TOM YHUCJIC C IIPUMCHCHHEM Fpa(bI/I‘IeCKI/IX METOHOB U JJICKTPOHHBIX CPCICTB, l"pa(bI/I‘-IeCKI/I HUCCIICOI0BATh

COBMECTHBIE HAOJIIOICHHSI C TIOMOIIBIO TUArpaMM PACCEMBAHUS U JIMHEWHON Perpeccuu

YMeHue onepupoBarh MOHATHSAMH: CIy4YalHBIM OMNBIT M CllydalHOE COOBITHE, BEPOSATHOCTb CIYyYallHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIb30BAHHWEM TIpaUUeCKUX METOOB; MPUMEHATH (OPMYJNbI CIOXKEHUS H

YMHOKEHUSI BEPOSITHOCTEH, opMyITy MOJIHOM BeposiTHOCTH, popmyiny bepHymnnu, komOuHaTopHble (GakThl U GOPMYIIBL;




OLICHUBATh BEPOSITHOCTU pealIbHBIX COOBITHIA; YMEHHE ONEepUpOBaTh NOHATHAMMU: CIydaiiHas BeITUYMHA, pacHpeaccHIe
BEPOSITHOCTEH, MaTEMaTUYECKOE OXMJIAHHE, JUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE CIy4alHOM BEIUYMHBI, (PYyHKIMH
pacnpezeneHus 1 IJIOTHOCTH PaBHOMEPHOI0, IIOKA3aTEIbHOIO U HOPMAaJIbHOI'O PACIPEACICHUN; YMEHUE UCIIONIb30BATh
CBOWCTBA M3YYEHHBIX paclpelesIeHUI I peleHus 3a4a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBbIIUX YUCEI, METO/IbI
BBIOOPOYHBIX HCCIICAOBAHUI;, YMEHHE NPUBOIUTH MPHUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSAX; YMEHUE OINEpPUPOBATh NOHATUSAMH: COUYETAHUE, NMEPECTAHOBKA, YUCIO COYETAHUH, YHMCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMEeHHE NPUMEHSTh KOMOWHATOPHBIE (DAaKThl U PACCYXACHUS JUIS PEIICHHs 3a]ad;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTABIATh BEPOATHOCTHYIO MOJIEIb U MHTEPIPETHUPOBATH MOIYUYECHHBIN

pe3ynbTar

YMmenue OIICPHUPOBATH NNOHATUAMM: TOYKA, IIpAMasA, IJIOCKOCTb, IPOCTPAHCTBO, OTPC30K, JIy4d, BCIMYHNHA YIJI4, IUTIOCKUH
yroj, ABYT paHHHﬁ yrodi, TpéXFpaHHBIﬁ YToJj, CKpCHIUMBAKOIHECA IPAMBIC, MapalICJIbHOCTh U MEPICHAUKYIIIPHOCTD
MpAMBIX H HHOCKOCTeﬁ, yYroia MExay HOpsMbIMHU, YIOJ MCKIY Hp?[MOfI N IIJIOCKOCTBIO, YIoJlI MCXKAY IINIOCKOCTAMU,
pacCTodHUEC OT TOYKH OO IINIOCKOCTH, PACCTOSAHUC MCKAY IMPIAMBIMH, PACCTOAHUC MCKAY IIJIOCKOCTAMHU, YMCHUC
HCIIOJIB30BAaTh IIPpU PCHICHUH 3aJa4 H3YYCHHBLIC (1)aKTI)I U TCOPCMbI ILNIAHUMETPHUH,; YMCHUC OLCHHBATHL Pa3MCPLI
00BEKTOB OKpYZKaromero Mmupa, CTpOUTb MaTEMaTUICCKHUE MOACIIN C IOMOINBKO IT'€OMCTPHUICCKUX MOHATHN U BCJIM4YMH,

pemiaTh CBA3aHHBIC C HUMHW MIPAKTHYCCKUC 3a1a4N
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YMeHue onepupoBaTh MOHATUAMU: IUTOMAAb (UTYphl, 00bEM (UTYypbl, MHOIOI'PAaHHUK, NMPAaBUIbHBII MHOIOI'pDAaHHUK,
CeUYeHHE MHOTOrpaHHUKa, Ky0, Mapajienenune], npusma, nupamyaa, Gurypa v moBepXHOCTb BpPALIEHUS, MJIUHID,
KOHYC, IIap, cdepa, miomaab cepsl, MIOMAIb MTOBEPXHOCTH MUPAMUIbI, MIPU3MBI, KOHYCa, LIMIUHAPa, 00bEM KyOa,
MIPSAIMOYTOJIBHOTO NapajuleenuIea, MUpaMubl, TPU3Mbl, HAJIUHIAPA, KOHYyCAa, 11apa, pa3BEPTKA NOBEPXHOCTH, CEUEHUS
KOHYyCa U IMJIMHJIPA, MapajuleJIbHbIe OCH WM OCHOBAaHUIO, CEYEHHUE I1apa, IIOCKOCTh, Kacaroascs cepsl, [UIHHIPA,
KOHYCa; YMEHHE CTPOUTH CEYEHHE MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHUKH, QUTYpbl U MMOBEPXHOCTH BpAIICHUS,

HX CCUCHUS, B TOM YHCJIIC C MOMOINBIO 3JICKTPOHHLBIX CPCACTB; YMCHUC IIPUMCHAIATH CBOMCTBaA TCOMCTPHUICCKUX (I)I/Il“yp,




CaMOCTOSITENILHO (OPMYJIUPOBATH OINpPENENCHUsI U3ydaeMbIX (Uryp, BBIIBUTATh THUIIOTE3bl O CBOMCTBAaX W MpHU3HAKAX
reoMeTpuueckux Quryp, OOOCHOBBIBaTH WM OMNPOBEpPraTh MX; YMEHUE MPOBOJIUTH Kiaccudukanuio Quryp mo

Pa3InYHbIM IIPHU3HAKAM, BBIIIOJIHATH H€O6XO[[I/IMBIC AOMMOJIHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh NOHITUSIMU: IBHKEHUE B IPOCTPAHCTBE, MapauIeNIbHbIA EPEHOC, CUMMETPHUSI Ha TJIOCKOCTU U B
MIPOCTPAHCTBE, MOBOPOT, IIpeoOpazoBaHue MoAoous, moaooHble (GUTYphl; YMEHHE paclio3HABaTh paBHbIE U MOJOOHBIE
Gburypsl, B TOM 4HCIIE B IPUPOJIC, HCKYCCTBE, APXUTEKTYPE; UCIOJIB30BaTh T€OMETPUICCKIEC OTHOIICHUS TIPH PEIICHUN
3a]a4; HaXOJAUTh T€OMETPUUECKHUE BEIMYUHBI (AJIMHA, YTOJl, IUIONIalb, 00BEM) MpHU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
MPEAMETOB U U3 PEATbHOM JKU3HU; YMEHHUE BBIUMCISATH T€OMETPUUYECKUE BEIUYUHBI (UIMHA, YTOJ, IUIOMIalb, 00BEM,
IUIONIA/Ib TTIOBEPXHOCTH ), UCTIOJB3YS U3yuyeHHbIe ()OPMYIIBI U METO/BI, B TOM YHCIIE: TUIOMIAlb MOBEPXHOCTU MUPAMHU/IBI,
NPU3MBI, KOHYCa, IMIMHAPA, TUIOMaab chepbl; 00bEM Kyba, MPAMOYTOJbLHOTO MapaJUIeIeuIe/a, TUPAMUIbI, TPU3MBI,
WIMHAPA, KOHYCA, [1apa; YMEHHE HaXOUTh OTHOIIEHHE 00bEMOB MOI0OHBIX PUTYP

YMeHune onepupoBaTh MOHATHUSMHU: NPSIMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOP, KOOPJAWHATHI TOYKH, KOOPIAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOW3BEICHHE BEKTOpa HA YHUCIO, DA3JIOKEHHE BEKTOpa M0 0a3ucy, CKaspHOE
MPOU3BEJICHNE, BEKTOPHOE TPOU3BEACHUE, YroJl MEXIY BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIM U
KOOPJMHATHBIN METO JUIsl pEIICHUs TeOMETPUUECKUX 3a7a4 U 331a4 APYTUX YIEOHBIX MPEIMETOB

YMenue BbIOMpaTh MOAXOAAIIUN METOJ AN PELIeHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH MAaTeMaTHKUd B W3YYCHHH

MNpUPOAHBIX H O6HI€CTB€HHI)IX mponeccoB u ﬂBHCHHﬁ; YMCHHUEC pPAaCIIO3HABATH MPOABJICHUC 3aKOHOB MAaTCMATHUKH B

HCKYCCTBC, YMCHHC IIPUBOAUTH HNPUMEPBI MATEMATHYCCKUX OTKpBITI/Iﬁ pOCCHfICKOfI n MHpOBOﬁ MaTeMaTH4eCKOM HayKHu




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPSAEMBIX HA EI'D I10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yuciia 1 BIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 Panmonansheie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHUOTUICCKIE TPOOH

1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTenenu. JlelicTBus ¢ apupMeTHYEeCKUMU KOPHIMH HATypalbHON CTETIEHU

1.4 Crenensb ¢ 1enbM nokasareneM. CTeneHb ¢ paluoHalbHBIM MoKa3areiaeM. CBOWCTBa CTEIEHU

1.5 CuHyC, KOCHHYC U TAaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

L7 JleiictButenpHble ymcna. Apudmernyeckue omnepanuu ¢ JISHCTBUTENbHBIMH uuciaMu. [IpuOnuxEHHBbIE BBIUMCICHUS, IMpaBUIIa
' OKpPYTJICHUS, TPUKUIKA U OIICHKA PE3yJIbTaTa BRIUMCICHUN

1.8 [Ipeobpa3oBaHue BbIpaKeHUI

1.9 KommiekcHbie unucna
2 VYpaBHEHUs U HEpABEHCTBA

2.1 [enble 1 TpoOHO-palIMOHANBHBIE YPABHEHUS

2.2 HppanmnonaibHble ypaBHEHUS

2.3 TpuronomeTpuuecke ypaBHEHHs

2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS

2.5 [enpie u 1poOHO-paIMOHATIEHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEPAaBEHCTBA




2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecKe HEpaBeHCTBA

2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEHUHBIX ypaBHEHUH. OnpeeauTenb MaTPUILLbI
3 OyHKIMU U Tpaduku

11 Oyukiusi, crnocodbl 3amanus ¢yHkuuu. ['paduk dynkumu. B3aumuo oOpatnbie (QyHkumu. YETHble M HEd€THbIE (YHKIUU.
' [lepuonnueckue GyHKINU

12 OO6nacte ompeneneHus: W MHOXECTBO 3HaueHWH ¢ynkumu. Hymm ¢yskumun. IlpomexyTku 3HAKOMOCTOSHCTBA. I[IpoMexyTku
' MOHOTOHHOCTH (yHKIMH. MakcuMyMbl U MUHUMYMBI pyHKIMu. Hanbosbiiee 1 HauMeHblee 3HaueHne GyHKIUN Ha IPOMEXKYTKE

33 Crenennas GyHKIMS ¢ HATypalIbHBIM U LIeNbIM MoKa3zaTeneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpaduK KOPHS 7-0i CTEIICHH

34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U IrpaduKu

3.6 Touku paspbeiBa. AcuMmntoTsl rpa¢ukoB GyHKUuN. CBoMCTBa (PyHKIMIA, HEMPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUSI ITOCJIE0BATEILHOCTEN

3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CiI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa

4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIIMN

47 [IpuMeHeHre TNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH W JKCTpeMyMbl. HaxoskiaeHue HamOosbLIero H
' HaMMEHbBIIETO 3HauUeHUsI QYHKIMH HAa OTpE3Ke

4.3 [TepBoobpaznas. MuTerpan




MHoecTBa U JIOTHKa

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 KoopanHatsl 1 BEKTOpBI










