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HHOACHUTEJBbHAA 3AIINCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA <MATEMATHUKA»

Pabouas nporpamma o yuebnomy npeamery «MaTtemaTrka 6a30BOro ypoBHsI sl 00y4aroIuXcs
10—11 xmaccoB pa3paborana Ha ocHoBe dDeaepaabHOTO TOCYAapPCTBEHHOTO 00pa30BATEILHOTO
CTaHjapTa CpeaHero oOmero oOpa3oBaHMsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHU,
NPEABSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPAIUIMH POCCHUCKOrO 0Opa30BaHMUSL
Peanu3anus nporpamMMel o0ecrieunBaeT OBJIaCHAE KIIFOYEBBIMU KOMIIETECHIIMSAMH, COCTABIISIOIINMHU
OCHOBY JUIS CaMOpa3BUTUS W HENPEPHIBHOIO OOpa30BaHMS, IEJIOCTHOCTH OOLIEKYIBTYPHOTO,
JMYHOCTHOTO U TMO3HABATEIHLHOTO PA3BUTHUS JIMYHOCTH O0YUYAIOIIUXCS.

B paOoueii nporpamme ydTeHbl UJeU U NOJ0KeHUs «KOHUEenuu pa3BUTUS MaTEMAaTUYECKOTO
obOpazoBanusi B Poccuiickoii @enepanuu». B COOTBETCTBMM C Ha3BaHUEM KOHIICIIIIHH,
MaTeMaTH4ecKoe 00pa3oBaHME IOJDKHO, B YACTHOCTH, MPEAOCTABIATh KAKIOMY OOydYaromemycs
BO3MOKHOCTbh JIOCTMIKEGHHUSI YPOBHS MaT€MaTMUYECKUX 3HAHUM, HEOOXOIUMOro Ajs JajbHenIen
YCIIEIIHOM U3HU B obmiecTBe. FIMeHHO Ha peleHue 3TOH 3a1auM HaleneHa padouas nmporpamma
0a30BOro ypoBH.

B snoxy uudpoBoii Tpancopmaiuu Bcex chep 4eaoBeuecKoil 1eaTeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMECHHBIM UEIOBEKOM 0e3 0a30BOM MATEeMATUYECKOM MOJATOTOBKH. YIKe B IITKOJIC
MaTreéMaTuKa CIIY>KUT OIMMOPHBIM NPCAMETOM JIA U3YUYCHUS CMCIKHBIX OWCHUILIMH, a4 B )XU3HHU ITOCJIC
LIKOJIbI peaJibHON HEOOXOIMMOCTBIO CTAHOBUTCSI HEMPEPBIBHOE 00pa3oBaHue, YTo TpeOyeT MOJIHO-
LIEHHOM 0a30BOil 001Ie00pa30BaTENIbHON TOATOTOBKM, B TOM YHCIE M MaTeMaTH4YECKOH. ITo
OoOyCIIOBJIGHO TE€M, 4YTO B HAIlW JHU PACTET YHCIO CHEIHAIbHOCTEH, CBS3aHHBIX C
HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe SKOHOMHKHU, U B Ou3HEce, U B TeX-
HOJIOTUYECKUX 00NACTSIX, M JaXke B TYMaHUTApHBIX cdepax. Takum oOpa3zom, Kpyr o0ydarommxcs,
JUTSL KOTOPBIX MaT€MaTUKa CTAHOBUTCS 3HAUUMBIM MTPEAMETOM, CYIIECTBEHHO paCUIUpPSIETCS.

HpaKTH‘IGCKaSI ITIOJIEBHOCTh MaTE€MaTHKH 06ycn03neHa TEM, YTO eé npeaAMETOM  SABJIAIOTCA
(yHIIlaMEHTaJIbHbIE CTPYKTYPHl HAILEr0 MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIUYECTBEHHBIE
OTHOUICHHUS OT HpOCTeI\/'IHII/IX, YCBanBACMbIX B HEIMMOCPECACTBCHHOM OIILITC, 1O AOCTATOYHO CJIOKHBIX,
HGO6XOZ[I/IMI>IX JJId pa3BUTUA HAYYHBIX U TEXHOJOTHUYCCKUX I/II[Gﬁ. bes KOHKPETHBIX MAaTCMATHUYCCKUX
3HaHUU 3aTPYHEHO MOHMMAaHUE MPUHIIUIIOB YCTPOMCTBA U UCIIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIpUATHE W WHTEpHpEeTaIsl pa3sHOOOpa3HOM COIMAbHON, SKOHOMHUYECKOH, MOIUTHYECKOU
nHpopmanuu, ManodppeKTHBHA TOBCETHEBHAS TPAKTHYECKAs JeATebHOCTh. KakqoMy uenoBeky B
CBOEH JKU3HU MPUXOAMUTCS BBIMOJIHATH JIOCTATOYHO CIIOKHBIE PACUEThl U COCTABIISITH HECIIOXKHbBIE
QITOPUTMBI, HAXOJUTH HY)XHbIE (OPMYIbI U MPUMEHITh WX, BIQJETh MPAKTUYECKUMHU MPUEMAMHU
reOMETPUYECKUX M3MEPEHUH M TMOCTPOEHUH, 4YuTaThb WH(OPMALMIO, MPEICTABICHHYIO B BHUAY
Ta6J'II/IH, auarpamm T‘pa(l)I/IKOB, JKUTH B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I 1 ITIOHUMAThb BepOHTHOCTHLIfI
XapakTep CIyIalHBIX COOBITHI.

OAHOBpPEMEHHO C pacuiupeHreM chep NPUMEHEHHUs MaTeMaTUKH B COBPEMEHHOM OOIECTBE BCE
OoJiee BaKHBIM CTAHOBUTCS MAaTEMAaTHUYECKUN CTUIIb MBIIUICHUS, TPOSBIISIOIIUIACS B ONpeAeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce M3ydeHHs MaTEeMaTUKU B apceHal IPUEMOB U METOOB
MBILUICHHUS YeJIOBeKa €CTECTBEHHBIM 00Pa30M BKIIIOUYAIOTCS MHIAYKLUS U JeTyKIHs, 0000IIeHue u
KOHKpETH3allusl, aHalu3 M CHHTE3, KJIacCU(pHUKAIMsI W CUCTeMaTH3alus, abCTparupoBaHue W
aHasiorus. OOBEKThI MAaTEMATUYECKUX YMO3aKIIIOUEHUH, IPaBUIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT
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MEXaHU3M JIOTMYECKHX IOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (HOpMyIupOBaTh,
00OCHOBBIBATh U JIOKA3bIBATh CY)KJICHHS, TEM CAMBbIM Pa3BUBAIOT JIOTHYECKOE MbIIUIeHHE. Bemymas
POJIb MPUHAICKUT MaTeMaTuke B ()OPMHUPOBAHUU ANTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U
BOCIIUTAaHUHM YMEHUH AEWCTBOBATH IO 3a/JlaHHBIM AJITOPUTMaM, COBEPLICHCTBOBATh M3BECTHBIC U
KOHCTPYHpOBaTh HOBBIC. B mporecce pemieHust 3a71a4 — OCHOBHOHM Y4eOHOH NesSTeIbHOCTH Ha
ypOKax MaTeMaTUK{ — Pa3BHBAIOTCS TBOPUYECKAs U MPHUKJIAHASI CTOPOHBI MBIIIICHHUS.

OO6yuenue maTemMaTuke Ja€T BO3MOKHOCTh Pa3BUBATh y yYalllUXCS TOYHYIO, PAllMOHAIBHYIO U
MH(OPMATHUBHYIO peub, yMEHHUE OTOMpATh Hanbosee MOAXOIAIINE SI3bIKOBbIE, CHMBOJIMYECKHUE, TPpa-
(buyeckue cpeacTBa Uil BIPAKEHUS CYKICHUHM U HATJISHOTO UX MPEACTABICHUS.

Heo06XxoauMbIM KOMIIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBJISIETCS oOIiee
3HAKOMCTBO C METOJAMM II03HAHUS JEHCTBUTEIBHOCTH, NPEIACTABICHUE O INPEAMETE U METOJE
MaTEMaTHKHU, €ro OTIUYMS OT METOJOB €CTECTBEHHBIX M I'yMaHUTApHBIX HayK, 00 0COOEHHOCTSX
IIPUMEHEHUsSI MAaTEeMaTUKW Ul PEIICHUs HaydyHbIX M NPUKIAAHBIX 3aaad. Takum oOpasoMm,
MaTeMaTHuecKkoe oOpa3oBaHue BHOCUT CBOM BKJaj B (hopMupoBaHue 0O1IeH KyJIbTyphl YETIOBEKA.

I/IsyquHe MaTEMAaTUKH CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IMOHUMAHHIO
KpaCOThbl U U3AIICCTBA MATCMATHYCCKUX paCCY)KHGHHﬁ, BOCIIPHUATHUIO TCOMCTPHYCCKUX (1)OpM, YCBOC-
HHIO UJICU CUMMCTPUH.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

[IpuoputernbiMu LensiMu 00ydeHus matemaruke B 10—I11 knaccax Ha 0a30BOM YpOBHE
SABJIIFOTCA .

e (QopmupoBaHME  IEHTPAIbHBIX  MaTeMaTHYECKMX  MOHATHHA  (YHMCIIO,  BEJIWYHMHA,
reoMeTpuueckas (Qurypa, IepeMeHHas, BEpPOSITHOCTh, (QYHKIHS), 00eCIeUHBAOIINX
MIPEEMCTBEHHOCTD Y MEPCIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHMs O0YHAIOIIUXCS;

¢ [IOABCACHHUC YYAIIUXCA Ha HAJOCTYIMHOM JUIA HHUX YPOBHC K OCO3HAHUIO B3aMMOCBI3U
MAaTEMAaTUuKN U OKPYXKAOMIECTO MHpa, IOHUMAaHUC MAaTEMATUKN KAaK 9aCTU 06HI€I>1 KYJIbTYPBI
YCJI0BCUYECTBA,

® pa3BUTHE HUHTEIJIEKTYaJbHBIX M TBOPYECKHX CIHOCOOHOCTEH Yydalluxcs, MO3HaBAaTEIbHOU
AKTUBHOCTH, UCCJIEA0BATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHHS, UHTEPECA K U3YUYECHHIO
MaTEMaTHUKH;

e (opmupoBaHue (DPYHKIIMOHAIBHOM MaTeMaTH4ecKOW IpaMOTHOCTU: YMEHHs paclo3HaBaTh
MaTeMaTU4YECKUE aCIEKThl B peajbHBbIX JKMU3HEHHBIX CUTyalUsX U NPU U3YYCHUU IPYIUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEN, POPMYIHPOBATh UX
Ha S3bIKE MAaT€MaTHKWM M CO3/1aBaThb MAaT€MATHYECKHUE MOJIEIH, NPUMEHSITh OCBOEHHBIN
MaTeMaTHYeCKUl anmapar Uil peleHus MPaKTHKO-OPUEHTUPOBAHHBIX 3aJa4, WH-
TEPIPETUPOBATH U OLIEHNUBATH ITOJYYEHHBIE PE3YJIBTATHI.

OcHOBHbIE JIUHUU cofepx)aHus Kypca matemMaTuku B 10—11 kiaccax: «HUucna v BEIYUCICHUS,
«Anrebpa» («Anredpandeckue BeIpaKEHU», «Y paBHEHUS 1 HEPaBEHCTBa), «Hauana maTemarunue-
ckoro aHammzay, «l'eomerpus» («['eomerpuueckne ¢GUTYpel W HUX CBOHCTBa», «l3mepeHue
F€OMETPUUYECKUX BEIMYUH»), «BeposTHOCT, U cratucTukay. JlaHHbIE JMHUM Pa3BUBAIOTCS
napajuieNibHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJHA OT
JIPYroi, a B TECHOM KOHTaKTe W B3aumojeicTBuu. Kpome 3TOro, mx oOBEAUHSET JOTHYECKas
COCTaBJIAIONIAsA, TPAAUIMOHHO MPUCYIIAsi MAaTEMAaTUKE W MPOHMU3BIBAIONIAS BCE MaTeMaTHYECKHUE
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Kypchl U cojaepxkarenbHbie nuHUU. ChopmynupoBanHoe B DenepalbHOM TOCYIAPCTBEHHOM
0o0pa3oBaTeNLHOM CTaHJIApTe CpelHero oodmiero oOpa3oBaHUsS TPpeOOBAHHE «BIIAJICHUE METOIAMHU
JI0Ka3aTeNIbCTB, ATOPUTMAMH PEIICHUS 3a/1a4; YMEHUE (HOPMYITHPOBAThH OMPEICICHHS, aKCHOMBI U
TEOPEMBI, TIPUMEHSATh HX, MPOBOJUTH JTOKA3aTEIbHBIC PACCYKICHHUS B XOJC PEIICHUsS 3a7au» OT-
HOCHUTCSI KO BCEM KypcaM, a (POpMHUPOBAHHE JIOTUYSCKUX YMEHHI PACIpeeNsieTCs 0 BCEM rojiaM
0o0y4eHHs Ha YPOBHE CPEHEro 00IIero oopa3oBaHus.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA
«MATEMATHUKA)»

JIN4HOCTHBIE pe3yJbTaThbl

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHMSI IpPOrpaMMbl ydyeOHOro mnpeamera «Marematuka»
XapaKTEepU3yIOTCS:

I'pasricoanckoe éocnumanue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUYaIOLIErocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOro oOIIecTBa, MPEACTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp TIpa)KAaHCKOro oOlmiecTBa (BbIOOpPHI, OMPOCHl U TP.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMATBHBIMU UHCTHTYTAMH B COOTBETCTBUH C MX (DYHKIUSIMU U
Ha3HAYCHHUEM.

Hampuomuuecxoe eocnumanue.

C(OPMHPOBAHHOCTHIO POCCUHCKOM TPAKTAHCKOH HMICHTUYHOCTH, YBKEHHUS K IPOIUIOMY M
HACTOAILLEMY POCCUHCKON MAaTEMAaTHKH, LIECHHOCTHBIM OTHOLICHHEM K JTOCTHKEHHUSAM POCCHUICKUX
MaTEMaTUKOB U POCCUICKOM MaTEMaTHMYECKOH ILIKOJbI, K HCIIOJIB30BAHUIO ITHX AOCTH)KEHUU B
JPYruX HayKax, TEXHOJIOTHX, chepax IKOHOMHKH.

ﬂyxosuo-npaecm 6CHHO020 60CRUMAHUA .

OCO3HAHHMEM JIYXOBHBIX [IEHHOCTEH POCCUHCKOTO Hapo/1a; chop- MUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO MMOBEACHMS, CBSI3aHHOT'O C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAyKU
U JICATEIILHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOSHHUE YCTOMYMBOTO OYYILETro.

Dcmemuueckoe socnumaniue.

9CTCTUYCCKUM OTHOHMICHUCM K MHPY, BKIIOYAs 3CTCTHUKY MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ,
O6’beKTOB, 3aaay, peIJ.IeHPIﬁ, paccy;x,ueHHﬁ; BOCIIPUUMYMNBOCTBIO K MATCMATHUYCCKUM aACIICKTAM
Pa3JIMIHBIX BUAOB UCKYCCTBA.

Du3zuueckoe socnumanue.

c(OPMHUPOBAHHOCTHIO YMEHUSI NPUMEHATh MaTeMaTUYeCKUEe 3HAHUSA B MHTEpecax 3JI0pOBOrO U
0e30macHOro o0pasa *KU3HHU, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/10POBBIO (340pOBOE MMUTAHHUE,
cOamaHCUPOBAaHHBIN PEXKUM 3aHITUH U OTIIbIXA, pEryJisipHas pusndeckas akTUBHOCTB); (PU3MUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHITUSX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTHIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUCM LICHHOCTU pr,[[OJ'IIO6I/I$I; HHTCPECOM K PA3JIMYHBIM cq)epaM
HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH, CBA3AaHHBIM C MaTeMaTUKOU U e€ MMpHUIIOKCHUAMHA, YMCHHUEM
COBCPUIATH OCO3HAHHbIN BLI60p 6y,£[y1l[€171 HpO(I)CCCI/II/I " pCAJIN30BbIBATH COOCTBEHHbBIE KU3HECHHbBIC
IJIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTUICCKOMY 06pa3OBaHI/IIO u CaM006pa3OBaHI/IIO Ha
IMPOTSAKCHUN BCEH JKU3HH; TOTOBHOCTBIO K AKTUBHOMY Y4YaCTHIO B PCIICHUH IMPAKTUYCCKUX 3aj1aqd
MaTeMaTH4eCKOM HammpaBJICHHOCTH.

IKonozuueckoe gocnumanue.

CCbOpMI/IpOBaHHOCTI)IO JKOJIOTHYCCKOU KYJIbTYPHI, IIOHUMAaHHUEM  BJIIHMAHUA conuaJIbHO-
OKOHOMHYCCKUX TIPOLECCOB Ha COCTOAHUC HpHpOI[HOﬁ U COLMaJbHOU cpeabl, OCO3HAHUCM
r1100aIbHOTO XapaKkTepa SKOJIOTMUCCKUX Hp06J'IeM; OpHeHTaHHCﬁ Ha MPUMCHCHUC MATCMATUUCCKUX
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3HAHUH U1 pelieHus 3a1a4 B 00JacT OKpYXKAOIIeH Cpe/bl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKU
UX BO3MOXHBIX ITOCJIEICTBUM JIJIS1 OKPYKAIOILEH CPEBI.

l[ermocmu HAYYHO020 NO3HAHUA .

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayK{ ¥ 00LIECTBEHHON MPAKTUKHU, IOHUMAaHUEM MaTEeMaTHUECKOM HayKH Kak c(epbl YeTI0BeUECKON
NESITeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUISl Pa3BUTHUS IUBUWIIN3ALUMH; OBJIAJIEHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOM KyJIbTYpOl Kak CpeJCTBOM IIO3HAaHMA MHPA; TOTOBHOCTBIO
OCYILLIECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

MertanpeamMeTHble pe3yJibTAThI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS IMPOTpaMMbI y4eOHOTO mpeamera «Maremarukay
XapaKTePU3YIOTCS OBJIAJIEHIEM YHUBEPCAITbHBIMU NO3HAGAMENIbHBIMU oeticmeusimiu,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUGHBIMU  OeliCEUSAMU,  YHUBEPCAIbHbIMU — PezyIAMUGHbIMU
oeticmsusmu.

1) Vuusepcanvnvie nosnasamenvhnvie Oeiicmeus, obecneuusarom Gopmuposanue 6A306blx
KOZHUMUBHBIX npoyeccos ooyuaiouuxcs (oceoenue memooos no3HaAHUSL OKPYAICAIOue20 Mupa, npu-
MeHeHue 102UHeCKUX, UCCIeO08AMeNbCKUX Onepayuil, yMeHuil pabomams ¢ ungopmayuet).

ba3zoevie nocuueckue oeticmeusn:

® BBIIBISITh U XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKM MaTEMaTHUECKUX OOBEKTOB,
NOHATUH, OTHOUICHUH MEXIy TMOHATUAMHU; (OPMYIUpPOBATh ONpPECICHUS] IOHATHIH;
yCTaHaBJIMBaTh CYLIECTBEHHBIH NMPHU3HAK KJIacCU(UKALMU, OCHOBAHUA Ul 000OIIEHUS U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAIIN3A;

® BOCIpPHUHHUMATD, CI)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6H_II/Ie; YCJIOBHBIC;

® BbBIABJIATH MATCMATHUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3W U IPOTHUBOPCUHA B q)aKTaX,
JaHHBbIX, Ha6HIOI[eHI/IHX U YTBCPXKACHUAX] NpCAjiaratb KpUTCPUU IJId BBIABJICHUA
BaKOHOMepHOCTeﬁ )51 HpOTHBOpG‘IHfI;

® JCJIaTb BbIBOJbI C HCIHOJB30BAHUCM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMOSaKHIOquHﬁ, YM038.KHIO‘{€HPII>’I II0 aHaJIOT'HuH,

® [IPOBOJUTH CAMOCTOSITENILHO J0KA3aTebCTBA MaTEMAaTHUECKUX YTBEPKACHUM (IIPSMBIE U OT
MIPOTUBHOT'0), BBICTpaWBaTh apPryMEHTAlUI0, NPUBOJUTH HPUMEPHl U KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHUS U BBIBOJIBI,

e BBIOMpATH CrIOCO0 perieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BbIOMpaTh HanOoJIee MOIXOIAMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoevle uccneooeamenvckue oeiicmeus.

® ICIIOJIb30BAaTh BOMNPOCHI KaK HCCIENOBATEIbCKUNM MHCTPYMEHT MO3HAHUS; (POpMYIMPOBATH
BOIIPOCHI, (PUKCHUpYIOIIME MPOTUBOpPEUHE, MPOOJIEMy, YCTaHABIMBaTh MCKOMOE U JAHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® TIPOBOJUTH CaMOCTOSITENIPHO  CIUTAHHUPOBAHHBIA  SKCIEPUMEHT, HCCIEIOBAaHHE  TIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYECKOro 00BEKTa, SIBJICHUS, MPOIECCA, BBISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;
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CaMOCTOSITEIILHO (POPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM IMPOBEIAEHHOTO
HaAOJIIOJICHUsS, WCCIICJIOBAHMs, OICHUBATh JOCTOBEPHOCTH TIOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OILIEHHI;

MMPOTHO3UPOBATH BO3MOKHOC Pa3BUTHC MTPOLECCA, a TAKIKC BBIABUT'ATb IIPCATIIOJIOKCHUA O €0
Pa3BHUTHUH B HOBBLIX YCJIOBUAX.

Paboma c ungpopmaueir:

2)

BBISIBJIATH ACPUIUTHI HH(DOPMALIUY, JTaHHBIX, HEOOXOAMMBIX JIJIsi OTBETa HAa BOMPOC U IS
pellIeHus 3a1a4u;

BbIOMpaTh  MH(GOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB, aHAJIU3UPOBATh,
CHCTEMAaTU3HpPOBATh M MHTEPIPETUPOBATh HH(POPMALHUIO pa3IMYHBIX BHUAOB U (opm
[IPEACTABICHUS;

CTPYKTYpUPOBaTh WH(POPMALINIO, TIPEJICTABIIATE €€ B PA3IUYHBIX (OPMaX, HILTFOCTPHPOBATH
rpaduyecku;

OLIEHUBATh HAJIEKHOCTH HH(POPMAITUH TI0 CAMOCTOSITETTHHO CHOPMYTUPOBAHHBIM KPHUTEPHSIM.

Vuuseepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneuusaom c@opmMupo8aHHoCmb

COUYUAIbHBIX HABLIKOB 06yqai0u;uxc;1.

Obwenue.

BOCIIpUHUMATL H (bOPMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCIOBHAMHU H LCIIIMU
O6HI€HI/I$I; sSICHO, TOUHO, 'PAMOTHO BbIPaXXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U IMMCbMCHHBIX
TCKCTaxX, JaBaTb IMOACHCHHA II0 XOAY PCHICHUA 3adadd, KOMMCHTHPOBATH HOJIy‘IGHHI:Iﬁ
pe3yiibTar;

B X0z€ OOCYXJEHHs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXIAa€MOH TeMbl, IPOOIEMBI,
pelaeMoii 3a1a4m, BbICKA3bIBaTh UJI€U, HAlIEJICHHbBIE HA TIOUCK PELLIEHUs; COITOCTABISATh CBOU
CYXAEHHUS C CYKIACHUSIMHU IPYTrUX YIaCTHUKOB JIMAI0ora, 0OHapy>KUBaTh pa3inyune U CXOJCTBO
MO3ULMI; B KOPPEKTHOU (hopMme (PopMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHMS,;

NpEACTABIATE PE3YJIbTAThl PCHICHUA 3aJadyr, OSKCICPHUMCEHTA, HCCICIAOBAHUSA, ITPOCKTA,
CaMOCTOATECIIbHO BBI6I/IpaTI) (1)opMaT BBICTYIIJICHHUA C yqéTOM 3a1a4 IMpe3CHTauuu H
0c00EHHOCTEH ayTUTOPUH.

Compyonuuecmeo:

MMOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUIYyalbHOW pabOThl Hpu
pelieHn y4yeOHBIX 3a7ay; NMPUHUMATh II€JIb COBMECTHOM JESTEIbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOMN paboThI, paclpeAesTh BUAbI padoT, JOroBapuBaThCs, 00CYkKAATh
Iporecc U pe3yabTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TIPYNNOBBIX ¢opMax paboThl (00CykIeHus, oOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» M MHBIE); BBIMOJHATH CBOIO YacTh pabOTHl U KOOPAMHHPOBATH CBOM JIEUCTBUS C
JIPYTUMH 4WIEHAaMH KOMaHJIbl, OIICHWBAaTh KauyeCTBO CBOErO BKJaJa B OOIIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIUPOBAHHBIM yHaCTHUKAMH B3aUMOEHCTBUSI.

3) Vuusepcanvuvie pezynamuensie Oeticmsusi, obecneyusarom @OpMUposarHue CMblCI08HIX

YCMAaHOB0OK U HCUSHEHHbLX HABLIKOG JIUYHOCMU.



Camoopeanus'auuﬂ .

COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJaud, BbIOMpaTh CIOCOO peHieHHs ¢ y4ETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PEeUICHU ¢ yuéTOM HOBOI HH(OpMALIIH.

Camokonmpony:

BJIa/IETh HaBBIKAMH MIO3HABATENBHON pedieKCcUM KaKk OCO3HAHUS COBEpPIIAEMbBIX JICHCTBUI U
MBICIUTENIBHBIX MPOLECCOB, WX PE3yJbTaTOB; BIAJETh CIIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yibTaTa PEIICHUsI MaTEMaTUUECKOH 3a1auu;

PEABUACTb TPYAHOCTH, KOTOPHIC MOTYT BO3HMKHYTh IIPHM PELICHMM 3a1a4d, BHOCHUTHb
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HalEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBHIM, OOBSICHATH MPUUUHBI JTOCTUKEHUS
WIA HEJOCTHXKEHHsI pEe3yJIbTaTOB JESATEeIbHOCTH, HAXOAMTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

IInanupyeMble npeIMeTHBIE Pe3yJbTaThl 0CBOEHHS padoyeii mporpaMMel Kypca (1o rogam
o0yueHusi)

Mopaysb «Ajredopa u HayaIa AHAJIHU3A)

OcBoeHue yueOHOro Kypca «Anredpa u Hauyajga MaTEMaTUYECKOIO aHAIM3a» HA YPOBHE CPEHETO

O6IH€FO O6pa3OBaHI/I${ JOJIDKHO obecreynBaTh AOCTHUIKCHUC CIICAYIOIMUX ITPEAMCTHBIX O6paSOBaTeJ'IB'

HBIX pPC3YJIbTATOB:

10 xaace

Yucaa 1 BEIYMCJIEHUSA

OHepI/IpOBaTB IMOHATHUAMUA: PALUOHAJIBHOC U JIECTBUTEIIBHOE qucCJIo, OOBIKHOBEHHAsI U
JACCATUYHAaA ,[[p06b, IMPONLCHTEIL.

BrmomHATE apI/I(l)MCTI/I‘-ICCKI/Ie ornepanru ¢ pauivOHAJIIbHBIMU U )ICﬁCTBI/ITCJ'IBHBIMI/I qHucJiaMu.

BoinonHATe NpUOMMKEHHBIE BBIUMCIICHUS, WCIIONb3Yys MpaBUjia OKpYIJICHUs, JAeaTh
MIPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUMN.

OmnepupoBaTh MOHATUSAMHU: CTEMEHb C LIEJBIM IOKa3aTeleM; CTaHJapTHas (Gopma 3amucu
JEHCTBUTENBHOTO YHCiIa, KOPEHb HaTypalbHON CTENEHH; UCII0JIb30BATh MOAXOASIIYI0 (OpMy
3alMCH JICVCTBUTENBHBIX YMCEN JUIs PELICHUs NPAKTUYECKMX 3a/1a4 U IIPEJICTaBICHUS
JTAHHBIX.

OnepupoBaTh MOHATHAMM: CHUHYC, KOCUHYC M TaHI'€HC ITPOMU3BOJIBHOTO YIJIA; UCIOIb30BaTh
3aMMch MPOU3BOJIBHOTO yIila uepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh TMOHATUSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JI0€, paAlMOHAIBHOE,

HppalluOHAJIbHOC YPABHCHHUEC, HCPABCHCTBO; TPUT'OHOMETPHUICCKOC YPABHCHUC,

BoimonuaTe  mpeoOpa3oBaHUsi ~ TPUTOHOMETPUUECKUX  BBIPQXEHMH W peliarh
TPUTOHOMETPUYECKNE YPABHEHUS.



BoinmonusaTe npeoOpa3oBaHUs LIETBbIX, PAlMOHAIBHBIX U HMPPALMOHAIBHBIX BBIPAXKEHUN U
pelath OCHOBHBIE THIIBI LENbIX, PAlUOHAIBHBIX M HpPpAlMOHAIbHBIX ypaBHEHUN U
HEPaBEHCTB.

[IpumeHsTh ypaBHEHHS U HEPABEHCTBA JUIS PELICHMs] MaTeMaTHYECKHMX 3a7ad M 3a1ad U3
pa3nuyHbIX 001acTell HAyKU U pealbHOM KU3HU.

MogenupoBaTh pealbHbIe CUTYaIIUH Ha SI3bIKE alreOphl, COCTABIISTH BBIPAXKEHHSI, ypaBHEHMUS,
HEPABEHCTBA I10 YCIIOBHUIO 3a/a4M, UCCIENOBATh IIOCTPOEHHBIE MOJCIN C HUCIIOJIB30BAHUEM
anmnapara ajareopsl.

DOYyHKUUH U TPaPuKU

OmnepupoBarh NOHATHAMU: QYHKIIHSA, CIIOCOOBI 3aJaHus (PYHKIIMH, 00JIACTh ONpEaesICHUs U
MHOECTBO 3HaueHU QyHKIMH, rpaduk QyHKIIUU, B3aUMHO 00paTHbIE ()YHKIIUH.

OmnepupoBarh MOHATHAMHU: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYTH (PYHKIUH, TIPOMEKYTKH
3HAKOIIOCTOSHCTBA.

Hcnonp3oBate rpaduky GyHKIMIA U1 PEIICHNs] ypaBHEHUH.

Crpouts W uurtath rpaduku TUHEHHOW (YHKIMHU, KBAAPAaTUYHOW (DYHKIWHU, CTETIEHHOM
(YHKIIUH C LIeJIbIM TTOKa3aTeNIeM.

Hcnonb3oBarh rpaduku (yHKIUN A71 HUCCIEIOBAaHUS IMPOLECCOB M 3aBUCUMOCTEH MpHU
pElIeHUH 3a/1a4 U3 APYTrUX y4eOHBIX MPEIMETOB U PEeaTbHON KU3HU; BBIpAXKaTh (hOpMyliaMu
3aBHUCHMOCTH MEXy BETUUMHAMH.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

OmnepupoBaTh MOHATHAMH: TOCIIEAOBATEIBHOCTD, apu(METHYECKass M TIeoOMEeTpUYecKas
HPOTPECCHH.

OnepupoBarh MOHATUAMH: OECKOHEUHO YOBIBAIOIAs T€OMETpPUUYECKas MPOTPECCHsi, CyMMa
0eCcKOHEYHO yObIBAIOIIeH reOMeTpHIEeCKON TPOrPECCHH.

3aHaBaTb MOCJICA0OBATCIIbHOCTU pa3JIMYHbIMU croco0amu.

Hcnonb30BaTh CBOKCTBA [1OCIIEOBATEILHOCTEN U POTPECCUM JIJIS PEILIEHUS peallbHbIX 3a/1a4
MIPUKJIaHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OHepI/IpOBaTL MOHATHUAMU: MHOXKCECTBO, OIICPAllUN HAJl MHOKCCTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJIs ONUCaHUS PEANIbHBIX MPOLIECCOB U
SBJICHUH, IPU PENICHHUH 33/Ja4 U3 IPYTHX y4eOHBIX IPEIMETOB.

OHepI/IpOBaTI) IMMOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

11 xkaacce

Yuciia 1 BLIYMCJIECHUSA

OHepI/IpOBaTI) TOHATUAMU: HATYPAJIBHOC, LECJI0C YU CIIO0, UCII0Jb30BaTh MPU3HAKN JCINMOCTU
LEJIBIX YUCLII, PA3JIOKCHUC YHCJIA HAa ITPOCTBIC MHOXKUTCIIN IJI PCIICHUA 3a/1a4.

OnepupoBath MOHATHEM: CTENIEHb C PALIMOHATILHBIM MTOKA3aTEJIEM.
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OnepupoBath NOHATUAMMU: JIOTapudM dKcia, JECATUUHbIE U HaTypalbHbIE JIOTapU(PMBI.

YpaBHeHHsI 1 HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHHU Ul IPEOOPa30BAHNS BBIPAKEHUH; ONIEPUPOBATH MOHATUSIMHU:
[I0KA3aTeJIbHOE YPaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI I10KA3aTEJIbHBIX
YPAaBHEHHUI U HEPABEHCTB.

BeimonHATe mpeoOpa3oBaHUs BBIPAKEHUN, COACpKAIMUX JIOTapU(PMBI, OIEPUPOBATH
MOHATHSMH: JIOTapU(PMUUECKOE ypaBHEHHWE U HEPABEHCTBO;, pelIaTb OCHOBHbBIC THIIbI
Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemienus npocTeHInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NMOHATHAMM: CUCTEMA JIMHEWHBIX YPaBHEHUH M €€ PELIECHUE; MCIOIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM IS PELICHMS IIPAKTUYECKUX 3a1a4.

Haxoaute pemieHns: NpoCcTeHIINX CHCTEM M COBOKYITHOCTECH pPAllMOHAJIBHBIX ypaBHEHHN U
HEPaBEHCTB.

MO,I[GJ'II/IpOBaTB PCAJIbHBIC CUTYAllUN HA A3BIKC anre6pbl, COCTAaBJIATDH BbIPAKCHUS, YPABHCHUS,
HCpPAaBCHCTBA M CHCTCMBI II0 YCJIIOBUKO 3aJadu, HUCCICAOBATH IMOCTPOCHHBLIC MOJCIN C
HCIIOJIb30OBAHHECM allllapara anre6pLI.

DyHKIUH U rpaGuKu

OnepupoBarh TMOHATUAMU: MepuoanYecKas (YHKIHUSA, MOPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUH, TOUYKH SKCTpeMyMa (YHKIIUU, HanOOJIbIIIee U HAaMMEHbIIee 3HaUeHUs QYHKIIUU Ha
MIPOMEXKYTKE; HCITOJIB30BATh UX JIJIS KCCIIe0BaHUS (DYHKITUH, 3aJaHHON rpaduKoMm.

OnepupoBaTb  HOHATHAMM:  IpadUKd  [OKa3aTeNbHOW,  JorapuMu4yeckod U
TPUTOHOMETPUYECKUX (YHKLIUN; u300pakaTb WX Ha KOOPJAMHATHOW IUIOCKOCTH H
HCIIOJIb30BAaTh IS PEILICHUS] ypaBHEHUIN U HEPABEHCTB.

I/I306pa)KaTb Ha KOOp,Z[HHﬁTHOfI IIIIOCKOCTH I‘pa(bHKH JIMHEHHBIX ypaBHeHI/Iﬁ " UCIIOJIb30BaTh
HUX 11 pCHICHUSA CUCTCMBI JIMHENHBIX ypaBHeHHﬁ.

Ucnonw3oBark rpaduku GyHKIMM 71T KCCIIEIOBAHUS ITPOLIECCOB U 3aBUCUMOCTEH U3 IPYTrUX
y4eOHBIX TUCHIHUTILIHH.

Hauana MaTemMaTH4eCcKOro aHainsa

OnepupoBarh MOHATHAMU: HENpepbIBHAS (QYHKIUS; TPOU3BOIHAS (QYHKIUU; UCIIOIb30BATh
reoMeTpHUECKUil U (PU3NIECKUI CMBICI IPOM3BOIHON IS PEIIeHNUs 3a/1a4.

HaxomuTh npou3BOJAHBIE AJIEMEHTApPHBIX (DPYHKLIMNA, BBIUMCIATH IMPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NpoU3BOAHYIO I HCCEA0BaHNS (PYHKIIMA HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTH PE3yJIbTaThl UCCIETOBAHUS K IOCTPOEHUIO IpaUKOB.

Hcnons3oBaTh MPOU3BOJAHYIO IJId HAXOXKACHHUA HAWITYUHICTO pCIICHN S B IIPUKJIAAHBIX, B TOM
YHCJIC COIUAJIbPHO-OKOHOMUYCCKUX, 3a7a4dax.

OHepI/IpOBaTB IIOHATHUAMMU HCpBOO6p8.3Ha$I U HUHTCTpaJl; IMOHUMATb FeOMeTpI/I‘-ICCKI/Iﬁ u
(I)I/ISI/ILICCKI/II\/'I CMBICJI UHTCIpaJIa.
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HaxomuTh mepBoOOpa3HbIC 3JIEMEHTAPHBIX (DYHKIIMH; BBIYUCIATH MHTETpad Mo (opmyiie
Hprorona—JleiOHuma.

Pemrate MPpUKJIAAHBIC 3ala4i, B TOM 4YHUCIIC COIMAJIBHO-3KOHOMHUYCCKOI'0 U (1)I/I3I/I‘-IGCKOFO
XapaxkTepa, Cpe€aACTBaAMM MaTEMAaTUUCCKOI'O aHaIM3a.

Monyab «I'eomeTpusi»

[IpenMeTrHbie pe3ynbTaThl HU3Y4YEHHs] TeOMETpuUM Ha 0a30BOM YypOBHE OPHEHTHPOBAHBI Ha
JOCTUKEHHE YPOBHS MaTeMaTH4YeCKOW TI'pPaMOTHOCTH, HEOOXOAMMOTO JJIsi YCIEHIHOIO pellleHus

3a]a4 B peaJIbHOM KHU3HH U CO3[JaHHUE YCIOBUH JJIsl UX OOLIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenue yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE CPEIHEro OOLIEro 0Opa3oBaHHUS

JOJIDKHO o0ecIeynBaTh JOCTUIKCHUC CIICAYIOIINX MPEAMCTHBIX 06paSOBaTeHBHBIX PE3YyIbTATOB:

10 kaacc

OnepupoBarh NOHATUAMU: TOUKA, NIPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJICACTBUS M3 HHUX IMPU PEHICHUU I€OMETPUUYSCKHUX
3a/1ad4.

OnepupoBarh NOHATUAMU: IAPAJLIEIBHOCTD U NEPIEHIUKYIAPHOCTD NIPSAMBIX U INIOCKOCTEH.
KnaccuduiupoBars B3auMHOE PaCHOI0KEHHUE TPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBath MOHITUSIMU: JIBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTO yTiia, peOpo ABYTPaHHOTO
yrja; JIMHEHHBIM yroJl ABYrpaHHOIo yIJia; rpaJycHas Mepa JByTpaHHOIO yrJja.

OHepI/IpOBaTB MNOHATHUAMHA: MHOI'OI'PAHHUK, BLIHYKHBIﬁ n HCBLIHYKHLIﬁ MHOI'OI'paHHHK,
OJICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJII)HI)If/i MHOTI'OI'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IIMpaMUa; MPHU3Ma, MPSMOYTOIbHBIN
napaenenunes, Kyo).

KnaccudunupoBars MHOrOrpaHHUKH, BBIOUPAst OCHOBaHMS ISl KJacCU(pUKaLUU (BBITYKJIbIE
U HEBBITYKJIbIE MHOIOIPAaHHUKH; IPAaBWIBHBIE MHOTOIPAaHHUKHU; NPSIMbBIE U HAKJIOHHBIC
IIPU3MBI, TaPAJUICIICITUIIEIbI).

OnepupoBarh MOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.
OOBACHATH NPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CTpouTh ceueHUs: MHOTOIPAaHHUKOB METOAOM CJEJIOB, BBIINOJHATH (BBIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y.

PemiaTte 3amaun Ha HaXOXIACHHUE reoOMCTPHUYCCKUX BCINYHH I10 o6pa3uaM HJIK aJIrOpUTMam,
NMPUMCHAA U3BCCTHBIC AHAJTIUTUYCCKUC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MATEMATUYICCKUX
3aaa4 Ha BBIYHMCIICHHUC paCCTO}IHI/Iﬁ MCKAY ABYMS TOYKAMHU, OT TOUKHU JO HpHMOﬁ, OT TOYKH
A0 IIOCKOCTH, MEKAY CKPCIIUBAOIITUMHUCA ITPSAMBIMH.

Pemrate 3a1aun Ha HaXOXKJEHUE T€OMETPUYECKUX BEJTMYMH 10 00pas3aM WId aaropuTMam,
IIPUMEHSIS] U3BECTHBIE aHATTMTUYECKUE METO/IbI ITPU PELLIEHUHU CTaHIaPTHBIX MATEMATUYECKUX
3a/1a4 Ha BBIYMCIICHHE YIJIOB MEXKIY CKPEIIMBAIOIIMMHUCS NPSIMBIMH, MEXIY HPSIMON M
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Borunciars 00bEMBI U IIomaaun HOBCpXHOCTCfI MHOT'OT'PpaHHUKOB (HpI/ISMa, HI/IpaMI/I,Z[a) C
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npUMeHeHHEeM (OpMyJ; BBIUMCIATH COOTHOLICHUS MEXIy IUJIOMIAAIMH MOBEPXHOCTEH,
00bEMaMU MOJOOHBIX MHOTOIPAaHHHUKOB.

OnepupoBath NOHATUSMU: CHMMETPHUSI B TPOCTPAHCTBE; LIEHTP, OCh U IIIOCKOCTH CHMMETPHH;
LEHTP, OCh U INIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarb, mpeoOpazoBbIBaTh U MHTEPIPETUPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX Urypax, npeACcTaBlICHHYIO Ha YepTexaxX U PUCYHKAX.

[IpumensaT reomeTpuueckue (akThl Ui PEHICHUS  CTEPEOMETPUYECKHX 33724,
IIPEAIIOJIAraloIMX HECKOJIBKO IIArOB PELICHNUs, €CIIM YCIIOBUS IPUMEHEHMS 3a1aHbI B IBHOI

dhopwme.

[IpuMeHATH mpoCTEHIIME IPOrpPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1ay.

HpI/IBOIII/ITI) IMPUMCPbBL  MATCMATHYCCKUX 3aKOHOM€pHOCTeI7I B IpUpoaAC U IKU3HHU,
Ppaciio3HaBaThb MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC.

[IpuMeHATH IONy4YeHHBIE 3HAHMS HA INPAKTUKE: AHAJIUM3UPOBATH PEAJbHbIE CUTyallUd H
IIPUMEHATh W3Y4YEHHBbIE IIOHATHS B IIPOLECCE [IOMCKAa pEHIeHUs MaTeMaTU4YeCKH
copMynHpOBaHHOW TPOOIEMBI, MOJCITUPOBATh PEATbHBIE CUTYAIIMH Ha SI3bIKE T€OMETPHH,
HCCIIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIIOIb30BAHUEM I€OMETPUYECKUX ITOHATUN U TEOPEM,
anmnapara anreOpbl; pelaTb paKTUYECKHe 3aJjaui, CBA3aHHbIE C HAX0XKICHUEM reoMeTpuye-
CKHX BEJIMYMH.

11 xaace

OnepupoBarh MOHATUAMU: LHIMHAPUYECKAs TOBEPXHOCTh, 00pa3yolline HUIMHIPUUECKON
MOBEPXHOCTHU; LMJIMHP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrole KOHNYEeCKO TOBEPXHOCTH,
KOHYC; cpepruecKkasi TOBEpXHOCTb.

PacnoznaBate Tena BpameHnust (HUIUHIP, KOHYC, cdepa H map).
OOBACHATH CITOCOOBI MOTYYEHUS TEJ BpalllEHUSI.
KnaccuuupoBaTb B3aMMHOE PacHoiokeHHe Chepbl U IIOCKOCTH.

OHepI/IpOBaTB IOHATHUAMMUN mapOBOﬁ CETMCHT, OCHOBAHHC CCIMCHTA, BBICOTA CCIMCHTA,
mapOBoﬁ CJ'IOI71, OCHOBAHUEC MIApOBOT'0 CJI0A, BBICOTA IAPOBOTO CJIOA; map0130171 CCKTOP.

Beruucisate 00BEMBI M IUIOMIAM TTOBEPXHOCTEH T BPAIEHUS, T€OMETPUUECKHX TE C
MpUMEeHEHHEeM (HOPMYIL.

OnepupoBarh NOHITUSIMU: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO cephl;
cdepa, BliMcaHHas B MHOTOIPAHHUK UJIU TEJIO BpAIllEHHUS.

BBrauciasiTe COOTHOIIEHHS MEXTY TUIOMIAIIMHU MTOBEPXHOCTEH U 00bEMaMH TOJOOHBIX TEll.

N300pakaTh wn3ydaemble (GUIYpHl OT PYKM M C TPUMEHEHHEM IPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BUA
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Bnekatb, MHTEPIPETUPOBATh U NMPEoOpa3oBbIBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX
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reOMEeTPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKAX.
OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BrinmonssTh HCﬁCTBHH CJIOKCHH BEKTOPOB, BBIYUTAHWA BECKTOPOB U YMHOXKCHUS BECKTOpA Ha
qucliio, O6”b${CH${T]':>, KaKHMU CBOMCTBAMU OHHU O6J'IaI[aI-OT.

[IpuMeHATH paBWIIO NapAJLICIICIUIIEAA.

OHepI/IpOBaTB MOHATHUAMU: JOCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE, BEKTOP, MOIAYJIb
BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BEKTOpA, YIroJl MCKAY BCKTOpAaMU, CKAJISAPHOC
IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaXO,I[I/ITB CYMMY BCKTOPOB M IIPOU3BCACHUC BCKTOpA HA YMUCIIO, YI'OJI MCXKIAY BCKTOPAMMU,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BCKTOpPAM.

3a,Z[aBaTI> IIJIOCKOCTh YpaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAUHAT.

[IpumensaTp reomeTpuveckue (GakThl I PEHICHUS  CTEPEOMETPUYECKHX  3ajad,
IIPEAIIOJIAraloIMX HECKOJIBKO 1IArOB PELLIEHNUs, ECIIM YCIIOBUS IPUMEHEHUSI 3a/1aHbI B IBHOU

dhopwme.

Pemate mpocreiiine reoMeTpuyueckre 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a.

Pemrats 3aa4yd  Ha JOKa3aTCJIbCTBO MAaTE€MaTHYCCKHX OTHOIICHUM U HaxXO0XJICHUC
TreoOMCTPHUICCKUX BCIMYHH 110 06pa311aM WJIN aJIrTOpUTMaM, NPpUMEHSIA U3BECTHLIC MCTOIbI ITPH
PEIICHUHU CTAHAAPTHBIX MATEMAaTUYCCKUX 3a/1a4.

[IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIIHOHHBIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBO,HI/ITB IMPUMCPLBI  MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B TIMpUPOAC U IKU3HHU,
pacrio3HaBaThb MPOABJICHUEC 3aKOHOB T€COMCETPHU B UCKYCCTBEC.

[IpuMeHATH MONyYEeHHBIE 3HAHMUS HA MPAKTUKE: AHAIU3UPOBATH PEANbHBIE CUTYalUH HU
NPUMEHATh W3YYEHHBIE TIOHATHS B IIPOLECCE IIOMCKA PELICHHMS MaTeMaTU4YECKH
chopMyTUpPOBaHHOM MPOOIEMBI, MOJICTUPOBATh PEAbHBIE CUTYAIlMH Ha SI3bIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUNA U TEOPEM,
amnmapara anreOphbl; peniaTh TPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOXKJIEHUEM TeoMeTpuye-
CKHMX BEJIUYUH.

Monayab «BeposiTHOCTb M CTATHCTHKA»

HpC,Z[MCTHLIe pe3yjbTaTbl OCBOCHHA KYypcCa «BCpOﬂTHOCTB u cratuctukay B 10—11 kaccax
OPHUCHTHPOBAHLI Ha JOOCTUIKCHUC YPOBHA MaTeMaTH4eCKOM rpaMOTHOCTH, HCOGXO,Z[I/IMOFO JJIsA
YCHICHIHOTO PCIICHHA 3ada4d U HpO6HCM B peanLHoﬁ KHU3HH M CO3JaHHC YCJ'IOBI/II\/'I T UX

OOIEKYIBTYPHOTO PA3BUTHUS.

OcBoeHue yueOHOTO Kypca «BeposTHOCTh U cTaTUCTHKa» Ha 6a30BOM YPOBHE CPEJHEro oOLIero

o0Opa3oBaHMs JOHKHO 0OecriednBaTh JOCTHKEHHUE CIETYIOIINX MTPEIMETHBIX 00pa30BaTEeIbHbBIX pe-

3yJbTATOB:

10 kaacc

YuraTth " CTPOUTH Ta6J'H/IIII)I H JuarpaMMabl.
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e OmnepupoBaTh MOHATHIMH: CpeaHee apuMeTuuecKoe, MelnaHa, Haubosbliee, HauMEeHbIlIee
3HaYeHHUE, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX.

e OmnepupoBaTh MOHATUAMHU: CIyYalHBI SKCIIEPUMEHT (OMBIT) W CIIydyailHOE COOBITHE,
3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIIN NCXO0/1) CIy4aliHOTO OIbITA; HAXOIUTh BEPOSATHOCTH
B OIBITaX C DPABHOBO3MOXKHBIMM CIIy4allHbIMH COOBITMSIMH, HAXOJUTh U CpPaBHUBATbH
BEPOSATHOCTH COOBITUI B U3YYEHHBIX CIy4alHBIX SKCIIEPUMEHTAX.

e Haxomute U (hopMynupoBaTh COOBITHS: MEpeceUeHUE U OOBEAMHEHHE JaHHBIX COOBITHIA,
cOOBITHE, MPOTUBOIOIOKHOE JAaHHOMY COOBITHIO; MOJIb30BaThCS IUarpamMmamMu Jiiepa u
(hopMyI10ii Clo’KEeHUsI BEPOATHOCTEH MPH PEIICHUN 3a]1a4.

L4 OHepI/IpOBaTL MOHATHUAMU: YCJIOBHAA BCPOATHOCTb, HC3aBUCUMBIC CO6LITI/I$I; HaxoauThb
BCPOATHOCTHU C ITOMOLIBIO IIpaBuJia YMHOXCHHS, C IIOMOIIIBIO ACPEBA CHy‘l&ﬁHOFO OIIbITA.

e [IpuMeHATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PEIICHUH 3a/1a4.

e OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMBbIE UCIIBITAHUS, CEPUS UCIIBITAHUMH, YCIIEX
U Hey/la4ya; HaXOAUTh BEPOSITHOCTH COOBITHI B CEPHH HE3aBUCHMBIX UCTIBITAHUHN JI0 TIEPBOTO
ycrexa; HaXOJAUTh BEPOSITHOCTU COOBITUI B cepuu UcbITaHUI bepryiu.

e OmnepupoBaTh NOHATUSIMH: CITydaiiHas BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH, Uarpamma
pacrpeeseHusl.

11 kaacc

° CpaBHI/IBaTB BCPOATHOCTH 3HAYCHUM CHy‘I&ﬁHOﬁ BCJIMYHHBI 110 PaCHpCACIICHUIO HJIM C
IIOMOIIBIO AATrpaMM.

° OHepI/IpOBaTB INOHATHUCM MATCMATUYCCKOI'O OXHAAHWA; IHIPUBOAUTH IIPUMEPLI, KakK
NMPUMCHACTCA MATCMATHYCCKOC OKUAaHNC CJ'Iy‘-I&fIHOfI BCIIMYHMHBI HAXOAUTHb MAaTEMATHYCCKOC
OXKHUJAHUC 11O JaHHOMY paCIIpCACIICHUIO.

e lMeTh mpencTaBICHHUE O 3aKOHE OOJBIINX YHCET.

e lmerh nmpescTaBiIeHUE O HOPMAIILHOM PacpeIeIeHUN.
Conep:xanue yueOHOro kypca (1o rogam o0y4eHmus)
Mopnyab «Anredpa u HayaIa AHAJIH32)

10 xknace
Yucsia ¥ BbIYUCICHUSA

Parmonanbheie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOHM, NPOIEHTHI, OECKOHEYHbIE
nepuondecKue Ipoou. AprumeTnueckre onepauu ¢ paroHaIbHBIMU YHCIaMU, TPEe0OpPa30BaHUs
YHCIIOBBIX BbIpakeHui. [Ipumenenue apoOel ¥ MPOLEHTOB Ul PELICHUs NMPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpACIEl 3HAHUMN U peaIbHOMN KU3HU.

JleiicTButenbHble uncia. PalinoHanbHble U HppalMoHabHbIE yucia. ApudmMeTndeckue onepannun
C JEeWCTBUTENbHBIMU yKcIaMU. [IpuOIkEHHBIE BBIUMCIIEHUS, TIPAaBUIa OKPYIJICHUS, PUKUKA U
OLICHKA PE3YJIbTATa BBIYUCICHUN.

Cremnenp ¢ OCJIBIM  ITOKa3aTCJICM. CTaH,[[apTHaﬂ (I)OpMa 3allUCH  JEUCTBUTEIBLHOIO 4YHCIIA.
Hcnonws3oBannue noaxodsiei (I)OpMBI 3aMMCH IEHCTBUTEIIBLHBIX YHUCENI JJIS peUICHUA MMPAKTUYCCKUX

3aJa4 ¥ NpeJICTaBICHHS JaHHbIX.
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Apudmerndyeckuii KOpEeHb HATypajdbHOW cTemneHu. JIeWCTBUS ¢ apu(METHYECKUMH KOPHSIMH
HaTypaJIbHOM CTECIICHHU.

Crenenb ¢ pallMOHAIBHBIM MOKa3aTeaeM. CBONWCTBA CTEIIECHH.
Jlorapudm uncna. JlecATUUHbBIE U HATYypaIbHBIE JIOTAPU(MBI.

CuHyC, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, AapKTAaHI€HC
YHICIIOBOTO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHNUS.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX  BBIpaKEHUH. OCHOBHBIE  TPUTOHOMETPUYECKHE
bopmyIIbI.

VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

[IpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

IIpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIINX CTEIEHH C PAllMOHAIBHBIM [TOKA3aTEJIeM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPABEHCTBA.

Pemrenne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHHe ypaBHEHMH M HEPABEHCTB K PEIICHHI0 MATeMAaTHMYEeCKHMX 3a7ad W 3a7a4 U3
pa3IMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HH.

DYyHKUMH U TPaPuKu
OyHk1us, crocoOsl 3ananus Gynkuun. I'padux Gynxun. Bzaumuo obpatHble QyHKIMH.

OO6nacte onpezneneHuss ¥ MHOXecTBO 3HaueHud ¢yHkuuu. Hymu dysxmum. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

Crenennast QyHKIIMS ¢ HATYpaJbHBIM H 1I€JIbIM ToKa3arenieM. E€ cBoiicTBa u rpaduk. CBoicTBa U
rpaduk KOopHs N-0if cTeneHu.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Tpuronomerpuyeckasi OKpY:KHOCTb, ONpEJEIIEHUE TPUTOHOMETPUUYECKUX (PYHKUMN YHCIOBOTrO
apryMeHra.

Hagana MmaTeMaTH4eCKOr0 aHAJIH3a

HOCJ’IC,Z[OB&TCJ’ILHOCTI/I, CIIOCOOBI 3aaHus MOCJIEI0BAaTEILHOCTEI. MOoOHOTOHHBIE
IOCICI0BATCIBHOCTH.

Apudmernueckas U reoMmerpudeckas mporpeccur. beckoHedHO yObIBaoIasi reoMeTpuueckas
nporpeccusi. Cymma 6eckoHeuHO yObIBaromiei reomerpuyeckoil mporpeccuu. @opmyna cloKHbBIX
MIPOIEHTOB. Vcronp30BaHNe POTPECCHH TS PEIICHUsT PEATbHBIX 33124 MPUKIIATHOTO XapaKTepa.
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MHozxecTBa M JIOTHKA

MHoxecTBO, omnepauuu HaJg MHOXecTBamu. Jluarpammsl Oinepa—DBenna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Ui ONMCAaHUS PEAIbHBIX IIPOLIECCOB U SBIICHUH, IIPH
pelIeHnN 3a1a4 U3 IPYruX y4eOHbIX IIPEIMETOB.

Omnpenenenue, TeopeMa, CISACTBUE, T0KA3aTEIHCTBO.
11 kaacc
Yucyia 1 BLIYHCTICHUS

Harypanbnble u nienpie yucna. [IpusHaku AeIMMOCTH 1EIbIX YHCEl.
YpaBHeHHsI M HEPABEHCTBA

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Cucrembl JIMHEWHBIX ypaBHEHUH. PellieHrne npukiIaiHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMbI JIMHEHHBIX
YpPaBHEHU.

CucreMsl U COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB.

[Ipumenenue ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0O MATEMaTHYECKHUX 3a7a4 U 3a7ad U3
pa3IMYHBIX 00JacTel HayKH U PeaIbHOM JKU3HH.

DOYyHKUMH U TPaPUKU

Oyukuus. [lepuoguueckue Qynkuuu. [IpoMexyTkn MOHOTOHHOCTH (PyHKUMHU. MakCUMyMbl U
MUHUMYMBI GyHKITMH. Hanbomnbiee 1 HauMeHbIIee 3HaueHre (PYHKIIUN Ha IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIHMH, UX CBONCTBA U IPaPUKH.
Hcnonb3oBanue rpadukoB GYHKIUN IS peIICHUS] YPABHCHHUH U TMHEWHBIX CUCTEM.

Ucnons3zoBanne rpadmkoB PyHKITUN TSI HCCIIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT IIPU PELICHUU

Hayana maTeMaTH4eCKOro aHaJmu3a
HenpepsiBable pyHKIIMU. MeTOA HHTEPBAIOB JJIS pEIIEHUS] HEPaBEHCTB.
ITpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIeCKUil CMBICI TPOU3BOIHOM.

[IponsBonHbie 3ieMeHTapHbIX (QYHKIOUN. @DOpMylibl HAXO0XJIEHUS MPOU3BOJHOM CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIHH.

[IpumeneHne NPOU3BOJHOM K HCCIEAOBAHMIO (YHKIMM Ha MOHOTOHHOCTh U AIKCTPEMYMBI.
Haxoxaenne HaubosbIIero 1 HauMEHbIIEro 3HAUYeHUST PYHKIIMH Ha OTPE3KE.

[TpumeneHne MPOU3BOTHON /IS HAXOXKACHUS HAWTYYIIETrO PelieHUs B MPUKIAIHBIX 3a/1a4ax, s
oTpeeNieHus] CKOPOCTH Ipoliecca, 3aAaHHOTO (OPMYIIOi WK TpaduKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii M GuU3ndeckuii cMbIci. Berancnenne uarerpana mno popmyine
Herorona—IJIeitOHuIA.

Moayanb «I'eomeTpus»

10 xaacc
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IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIEC TOHATHUA cTepeoMeTpuH. Touka, mpsmasi, IUNIOCKOCTh, MpocTpaHcTBO. lloHsTHE 00
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aunMHOE pacrnosnokeHue NpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, IapauICIbHBIE U
cKkpeumuBaromuecss npsmMbele. [lapamnenbHOCTh MNpsSMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
rapajuieJIbHbIE MPSIMbIE B IPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX MPSMBIX; NapaJIeIbHOCTh MPSAMON
M IUIOCKOCTH. YTJIBI C COHAIIPABIECHHBIMU CTOPOHAMHM; YroJl MEXAY INPSMBIMUA B MPOCTPAHCTBE.
[TapamienpHOCTh IMJIOCKOCTEN: NapajuieibHble IUIOCKOCTH; CBOMCTBA NapaJlIeibHBIX IUIOCKOCTEH.
[Ipocreiiime npocTpaHCTBeHHbIE (UTYyphl Ha IUIOCKOCTH: TETpadap, KyO, mHapasuieNenunen;
IMOCTPOEHUE CEUCHHUIA.

[lepneHIUKyYISpHOCTh NPSAMON U IJIOCKOCTU: MEPHEHAUKYISPHBIE IPSIMBIE B IIPOCTPAHCTBE,
IIpsIMbIE MTapaJlJIeNIbHbIE U IEPIEHIUKYIISIPHBIE K INIOCKOCTH, IPU3HAK IEPIIEHANKYISIPHOCTH IIPSIMON
U IJIOCKOCTH, TEOPEMA O MPSMOM MEPHEHAMKYISIPHON IJIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIoOJl
MEX]y NMPSIMOH U IJIIOCKOCTBIO; IBYTPAHHBINA yToJl, TMHEHHBIN yroa AByrpaHHoro yria. I[lepnenau-
KyJISIp U HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKU /0 MJIOCKOCTH, PACCTOSHUE OT IPSAMOM 10 MIIOCKOCTH,
poeKIUs GUTYphl HA IUIOCKOCTh. [lepneHIuKyIsspHOCTb MII0CKOCTEN: MPU3HAK MEPIEeHUKYIISIPHO-
CTH ABYX I1ockocTeil. Teopema o TpEX MepreHIuKyIspax.

MHOrorpaHHUKHU

[loHsAiTHE MHOrOTpaHHMKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'PDAHHHKA, BBIITYKJBbIE M HEBBIIYKIIbIC
MHOI'OTPaHHUKH; pa3BEPTKA MHOroOrpaHHuka. lIpusma: N-yronpHas npusma; I'paHU M OCHOBAHMS
IIPU3MBI; IPsIMast M HAKJIOHHAs IPU3Mbl; OOKOBasl M IIOJIHAS TIOBEPXHOCTH pu3Mbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN IIapajulesienunes U ero cpoicrtsa. Ilupamupa: N-yronpHas nupaMuja, TpaHd U
OCHOBAaHHE MUpPaMUJbl; OOKOBas M MOJHAs MOBEPXHOCTb MHUPAMHJIbl; NpPaBUIIbHAs M yCEUEHHAs
nUupaMuia. JIEMEHTHI IPU3Mbl U TMpaMubl. [[paBUiIbHbIE MHOTOIPAaHHUKHU: TOHATHE NPABUIBHOTO
MHOIOIDaHHUKA; [PaBWIbHAS IIpU3Ma M IpaBUIbHAs MHUPaMKUJA; IPaBUJIbHAs TPEYroJibHas
NMpaMK/ia v IpaBUIIbHBIN TeTpasap; Ky0. [IpeacraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX : OKTa3Ip,
nojexa’ap u ukocasap. CeyeHust NpU3Mbl U MUPaAMUJIbL.

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMCTPHUA OTHOCHUTCIIBHO TOYKH, HpSIMOi/JI, IIOCKOCTH. DJIEMEHTBI
CUMMCTpPUU B ITUpaMuJiax, mapauiCCinuieaax, mpaBujJIbHbIX MHOTIOIpaHHUKAX.

Brruncnenue »1eMEeHTOB MHOTOTPaHHHKOB: pEOpa, auaroHanu, yriel. [lmomans OGoxoBoi
MTOBEPXHOCTH M TMOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOMIA/Ib OCHOBaHUI, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsMOM mpu3Mbl. [lmomaas OGOKOBOW MOBEPXHOCTH U TOBEPXHOCTH MPABHIBHOM
MUpaMHJIbI, TeOpeMa O Tuioaau yceu€HHon nupamubl. [lonstre 06 o6béme. OOBEM MUPaMUIBL,
MIPU3MBL.

[Tono6uble Tena B npoctpaHcTBe. COOTHOIIEHHS] MEXAY IUIOIMIAIIMU TOBEpXHOCTEH, 00bEMaMu
MOI00HBIX Tel.

11 kaace
Tena Bpamenus

]_II/IJII/IH,Z[pI/I‘-ICCKa}I IOBCPXHOCTD, o6pa3y10ume I_II/IJ'II/IHI[pI/I‘-ICCKOI\/’I TIOBCPXHOCTH, OCh
HI/IHI/IHIlqueCKOﬁ TTOBCPXHOCTH. ]_[I/IJ'II/IH,Z[pl OCHOBaHMS M OOKOBast IMMOBCPXHOCTD, 06pa3y101ua51 " OCb,
mionmaab OOKOBOM M IOJHOM IMOBCPXHOCTH.
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Konundeckast moBepXHOCTh, 00pa3yIolre KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTU. KOHYC: OCHOBaHUWE M BepIIHA, 00pa3yromias ¥ 0Ch; IIOMAah OOKOBOM 1 TIOTHOM T0-
BEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yoIre U BBICOTA; OCHOBAHHS U OOKOBAs IOBEPXHOCTD.

Cdepa v map: ueHTp, pagnyc, AMaMeTp; IIoIas HOBEPXHOCTH cephl. B3anMHOe pacnooxeHne
cdepbl U IIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cepe; mIomaas cQepsl.

N3006paxxenue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KOM6I/IHaI_II/II/I TCJI BpallICHUSA WU MHOI'OI'PaAHHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIM OKOJIO C(i)epbl;
C(bepa, BIIMCaHHAass B MHOI'OI'PAHHUK, UJIM TCJIO BpalllCHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEME MPSIMOYTOJIBLHOTO
napajiesienumnena u ciueacTeus u3 He€. O0bEM nmnuuapa, konyca. O0bEM 1mapa u miomaab cepsl.

[Tomo6ubIe Tena B nmpocTpaHcTBe. COOTHOIICHHSI MEXTY TUIOIIAIIMU TTOBEPXHOCTEH, 00bEMaMu
OTOOHBIX TEI.

Ceuenust uuauHapa (mapauieabHO U MEPHEHAUKYISIPHO OCH), CEYEHMsI KOHyca (mapaienbHoe
OCHOBAHUIO U MPOXO/IIee Yepe3 BEPIINHY), CeUeHHUs 1apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mockocTy U B npocTpaHcTBe. ClI0KEHHME U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha 4ncio. PaznokeHue BeKTOpa 1o TpEM HEKOMILIaHApHBIM BekTopaMm. [IpaBuio napamuienenunena.
Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUM ¢ BeKTOpamu. lIpsimoyronpHas
cucTtemMa KoopauHart B npoctpanctse. Koopaunatel BekTopa. [Ipocreiimme 3a1aun B KOOpAUHATAX.
VYron mexay Bekropamu. CkasipHOE ITPOU3BEACHNE BEKTOPOB. BhIuncieHne yrioB Mexay
IPSMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METOJ IPU PEIIEHUH T€OMETPUUYECKUX 3a4a4.

Monayab «BeposiTHOCTH M CTATHCTHKA»
10 kacc

[IpencraBienne TaHHBIX C MOMOIIBIO Tabuull U quarpamm. CpenHee apudMeTHieckoe, Mearana,
HauOoJbIlIee ¥ HAUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCUs U CTaHAaPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOopOB.

CrnyyaitHble S5KCIEPUMEHTHI (OTBITHI) U ClTydaiiHble COOBITHS. DJIEMEHTApHBIE COOBITHSI (UCXOIbI).
BepositTHOCTh citydaiiHOro coObITHs. bin3ocTh 4acToThl W BEpOATHOCTH coObITHH. CiyuaiiHble
OTBITHl C PAaBHOBO3MOXHBIMU 3JIEMEHTApPHBIMU COOBITUSIMH. BeposiTHOCTH COOBITHII B ONbITax C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haa CcOOBITUAMHU: TepeceueHre, OOBbEAMHEHHE, MPOTHBOIOJIOXKHBIE COOBITHS.
Huarpammsl Diinepa. opmyna c0KeHUs BEPOSATHOCTEN.

VYcioBHas BEpOSATHOCTb. YMHOXXEHHE BEpOSITHOCTEM. JlepeBo CiaydyallHOTO OSKCIIEPUMEHTA.
dopmyina noiHoi BeposaTHOCTH. HezaBucumbie COOBITHSL.

Komb6unaroproe mnpaBuino ymHokeHus. llepectaHoBku u ¢akropuan. Yucino coueTaHHil.
Tpeyronbuuk [Tackana. @opmyna Ounoma HeroToHa.

bunapHbIii ciyyaiiHbli ONBIT (MCTIBITAaHUE), yeeX U Heynaua. HesaBucumsble ucnbitanus. Cepust
HE3aBUCHMBIX HCIBITAHUN J10 epBOro ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUN bepHyIum.

Cnyuaitnas BenuunHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma pacnpenenenus. [Ipumepst

pacnpeueneHI/Iﬁ, B TOM YHUCJIC, TCOMCTPHUYICCKOC U OMHOMHMAIIBHOE.
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11 kaacce

UucnoBble XapaKTEPUCTUKU CIIy4alHBIX BEIWYMH: MAaTEMaTUYECKOE OKMIAHWE, NUCIEPCUS U
CTaHJApTHOE OTKJIOHEHME. [IpuMepsl NpUMEHEHUs MAaTeMaTHUYECKOro OXKUJAHUSA, B TOM 4YHCIIEC B
3aJauyax M3 MMOBCETHEBHOM JKM3HU. MaTemMaTndyeckoe OXHIaHHe OMHAPHON CIy4ailHON BETUYMHBI.
MaremaTuueckoe OXKHUIAHUE CYMMBI CIIy4alHbIX BEIMYMH. MaTeMaTndeckoe OXUAAHHE H
JMCIIepCUsl TEOMETPUUYECKOro 1 OMHOMHUAIBHOTO pacIpe/leeHu .

3akoH OOJBIIMX YHCEN M €ro posib B Hayke, Ipupoje u ooOmiectBe. Bribopounbslii mMeTon

HUCCIIEJOBAHUN.

[Ipumeps! HeNIPEephIBHBIX ClydallHbIX BeIH4uH. [loHATHE O MIOTHOCTH pachipesesieHus. 3aaauu,

IIPUBOJIALINE K HOPMAJILHOMY pactipeseneHuto. IloHaTue o HopMaabHOM pacrpeneacHuH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA 110 'OJAM OBYYEHUA

10 kaacc (136 yacos)

Ha3Banue pa3aena
(TeMbI) (UHCJI0
4acoB)

OcHOBHOe co/iep:KaHue
pasjaesa (TemMbl)

OcHOBHBbIE BH/IbI 1eATETbHOCTH
o0yuarouuxcst

JlericTBUTEIIbHBIE
yucna (14 q)

Llenbie 1 panmoHaJIbHbIE
yucia. JleicTBuTeNbHbIC
yucia. beckoneuHo
yOBbIBaroIas TeoOMeTpruIecKas
nporpeccusi. ApupMeTHIECKUMA
KOpPEHb HATYPAJIbHOU CTEIIECHH.
CreneHsb ¢ palluOHAIBHBIM U
NEUCTBUTEILHLIMU
MOKa3aTeNsIMU

Haxomuth cymmy GeckoHeuHO
yObIBaroLIe reoMeTpruuecKon
nporpeccuu. [lepeBoauth
OCCKOHEYHYIO MEPUOUIYECKYIO APOOh
B OOBIKHOBEHHYIO po0b. [IpuBOAUTH
MIpUMeEpHI (JaBaTh OIPEIEICHUE)
apudMeTHuuecKux KopHei
HaTypajbHOU cTeneHu. [[puMeHsTh
MpaBuia IEUCTBUM C palMKaJIaMH,
BBIPOXXCHUSIMHU CO CTETICHSIMU C
palrOHAIBHBIM ITOKAa3aTeIeM IIPH
BBIYUCIICHHUSX U PE0OPa30BaAHUIX
BBIPAKCHMUIA.

Bgenenue B
cTepeoMeTpuio (4 )

OCHOBHBIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, IPSIMas,
IJI0CKOCTh, POCTPAHCTBO.
[TpaBuia uzobpaxeHus Ha
PUCYHKAX: U300paxeHUst
MJIOCKOCTEH, MapaiienbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka.

[TonsTus: nepecekaroniecs
IJIOCKOCTH, TTEPECEKAIOLTNECS
npsiMasi ¥ III0CKOCTb.
3HAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHune
MHOTOTPaHHHKOB Ha PUCYHKaX,
Ha MPOEKIIMOHHBIX YepTEexkKax.
HavanpHble cBenieHMs 0 KyOe u

AKTyanu3upoBath (HaKThl U METOJIBI
IUITAaHUMETPHH, PEJIEBAHTHBIC TEME.
[TonyuaTs npencraBieHus O
IPOCTPaHCTBEHHBIX (PUTYpax,
pazOupath mpocTeiime mpaBuia
U300pakeHust TUX QUryp.
N300pakaTh NMpsAMYIO U IMJIOCKOCTH Ha
PHUCYHKE.

Pacno3naBaTe MHOTOIrpaHHUKH,
nUpaMuy, Kyo, Ha3bIBaTh UX
JJIEMEHTHI.

Jlenatb pUCyHOK KyOa, MUpaMu/Isl,
HaXOJUTh OIMIMOKH B HEBEPHBIX
n300pakeHUsIX. 3HAKOMUTHCS €
CEUEHUSIMHU, C METO/IOM CJIEJIOB;
WCIOJIb30BATh JJISl TOCTPOEHUS
CEUEHHUs] METO/ CJIEZIOB, KPATKO
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UpaMuUe, UX pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHHUKOB.

[TonsATHE 006 aKCHOMAaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

3alUCbIBATH Iaru NOCTPOCHUA
CEUYCHHSI.

Pacnoznasate BHUJ CCUCHUA U
OTHOIICHUH, B KOTOPBIX CEYECHHUE
JeuT pedpa Kyda, HaXOIUTh TUIOIIA
CEUYCHUSI.

Hcnonp3oBatk mo00Ke U PELICHUN
3aj1a4 Ha MOCTPOCHUE CEYCHHH.
3HAKOMUTHCSI C AKCHOMATUIECKUM
IIOCTPOEHHEM CTEPEOMETPHH, C
aKCMOMaMH CTEPEOMETPHUHU U
CIIC/ICTBUSIMH M3 HUX.
NnnroctpupoBaTh aKCUOMBI
PHCYHKaMH U IPUMEPAMH U3
OKpYKaromiel 00CTaHOBKU

CreneHb ¢ LEIbIM
oKa3aTeJIeEM.

CreneHHast GyHKIHS
(12 u)

OyHK1HS, CIOCOObI 3aJaHHs
¢yskuu. BzaumHo oObpaTHbIe
bynkun. ['padux pyHkimm.
OO6nacth onpeneneHus u
MHO>KECTBO 3HAUYCHUN
¢bysaknuu. Hymm Gyaknmm.
[TpoMexyTKH 3HAKOOCTOSIH-
cTBa. YETHBIC U HEUETHBIC
¢byskun. CTeneHs ¢ HEeNbIM
nokasareneM. CtangapTHas
dbopma 3anucu aci-
CTBUTEILHOTO YHUCIIA.
Hcnons30Banve noaxoaqiien
(dbopmbI 3amucu
JIEMCTBUTEINIbHBIX YUCEN JIS
pEIIeHUS TPAKTUYECKUX 3a]1a4
Y TIPE/ICTABJICHUS TAHHBIX.
CrenenHast QyHKIUS C
HATYpaJIbHBIM U LIEJIBIM
nokasareseM. E€ cBoiicTBa n

rpaduk

OnepupoBarh MOHATHAMH: QPYHKIIHS,
crocoObl 3a7jaHusl PYHKIIMH, B3aUMHO
oOparHble pyHKIHMH, 00TaCTh
OTIpeIeJICHUs] 1 MHOKECTBO 3HAUCHUI
¢bysakuy, rpa@uk GyHKIUN; 4ETHOCTD
¥ HEYETHOCTh (QYHKIINH, HYJTH
(yHKIIUU, TPOMEKYTKHI
3HAKOIMOCTOSIHCT- Ba.

BoinonusaTe npeobpazoBanus
CTETICHEH C IIeJTBIM TIOKa3aTeIIeM.
Hcnonb3oBatk cTanaapTHYIO GopMy
3aIUCH ACUCTBUTENBHOIO YNCIA.
DopMyIUpOBaTh U UILTIOCTPUPOBATH
rpau4YecKu CBOMCTBA CTETICHHOU
GbyHKIUY.

Bripaxxats opMynaMu 3aBUCUMOCTH
MEXy BEJIMYMHAMHU.

Hcnonb3oBath 1uppoBbie pecypesl
U1 HOCTPOEHUS rpaduKoB QyHKIINH
Y U3YYECHUS UX CBOWCTB

[IpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
riockocteit (8 1)

B3anmuoe pacnosioxenue
IPSIMBIX B IIPOCTPAHCTBE:
IIepECEKA0IIHECs,
napajuleJIbHbIE U
CKpEIIMBAIOIINECS PSIMbIE.
[TapamienpHOCTb NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
napajuleJIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; Mapa-
JIEJIBHOCTB TPEX MPSIMBIX;
MapaJUIEIbHOCTh IPSIMON U
IJIOCKOCTH.

AKTyanu3upoBaTh (GaKThl U METOJIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHATIOTHH.

[lepeuncasiTb BO3MOKHBIE CIIOCOOBI
PacrosoKeHus ABYX NMPSMBIX B
MIPOCTPAHCTBE, NILTIOCTPUPOBATH UX
Ha [IpuMepax.

JlaBatb onpeneneHue
CKPEIIHBAIOIINUXCS TPSIMBIX,
(hopMyIHMpOBATH MPU3HAK CKPELIH-
BAIOIUXCS MPSAMBIX U IPUMEHSTH €r0
IIpY pELICHNN 3a/]au.
MoaenupoBath peajibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
ITOCTPOEHHBIE MOJIENH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
TTOHSITUH.
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IToxazarennHas
byHKIIHS.
IToxa3aTennHBIC
ypaBHEHUS U
HepaseHcTBa (10 )

CreneHs ¢ palnoOHAIBHBIM
nokasaresnem. CBONCTBa
CTEIICHHU.

[IpeoOpa3zoBanue BBIpaXKEHUH,
CoJIeprKaliX pallMOHaIbHbIE
crenenu. [lokazarenbHbie
YpaBHEHHUS U HEPABEHCTBA.
[TokazarenbHast QyHKLIUS, €€
CBOIiCTBA U IpaduK

dopmMynupoBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOH opmMe U
WTIOCTPUPOBATH IPUMEPaMHU
CBOMWCTBA CTEIEHH.

[IpuMeHATH CBOMCTBA CTENIEHU IJIA
peoOpa30BaHuUs BBIPAKEHUH.
®opMyaupoBaTh U WILIOCTPUPOBATD
rpadu4ecKky CBOWCTBA I10KA3aTEIbHOM
¢yHkuuu. Pemats OCHOBHBIE THITBI
IIOKa3aTeIbHbIX YPABHEHUH U
HEPaBEHCTB.

Hcnonb30Bath 1U(POBBIE peCypChl
U1 TOCTPOCHUS TpaduKOB (PyHKITHI
U U3Y4EHUs UX CBOWCTB

[IpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE.
[TapannenpHOCTH
MPSIMBIX U
MI0CKOCTEH (8 1)

VIl ¢ COHANPABICEHHBIMU
CTOPOHAMU; YIoJl MEXKY
MPSIMBIMU B TIPOCTPAHCTBE.
[TapanienbHOCTH TITOCKOCTEN:
rapasuiesbHbIE TIIOCKOCTH;
CBOICTBA MapasIeIbHbIX
IUIOCKOCTEIA.

[Ipocreiimme
MIPOCTPAHCTBEHHBIC (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyoO,
NapajuiesenuIiel; NOCTPOECHHUE
ceuyeHH I

Pacno3naBate npusmy, Ha3bIBaTh €€
JJIEMEHTHI.

Ctpoutb cedyeHus MpU3Mbl Ha TOTOBBIX
yeprexax.

[epeuncasiTh BOZMOKHBIE CIIOCOOBI
B3aMMHOI'O PACIIOJIOKEHUSI IPSMON 1
IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEaTbHOM KU3HHU.
JlaBaTh onpeieneHne napauieIbHOCTH
IIPSIMOM M TNIOCKOCTH.
DopmyaupoBaTh NPU3HAK
NapaJuIeIbHOCTH NPSIMOU 1
IUIOCKOCTH, YTBEPXKACHHUE O NPSAMOM
IepecedyeHus ABYyX IIJIOCKOCTEM,
IPOXOAIINX Yepe3 NapajuleIbHbIE
MpsIMBIE.

Pemartp npaktudeckue 3a1auu Ha
[IOCTPOEHUE CEYEHUI MHOTOTpaHHHKA.
OOBACHATH CiTydyau B3aUMHOT'O
pacmookKeHUs MIOCKOCTEN.

JlaBaTh onpenieneHne napauieIbHbIX
IJIOCKOCTEH; IPUBOAUTH IPUMEPHI U3
peanbHOM KU3HU U OKPYXKAKOILIEeH
00CTaHOBKH, WITIOCTPUPYIOILIHE
NapajuIeIbHOCTD MJIOCKOCTEM.
Hcnonws3oBars npusHak
NapajIeIbBHOCTH BYX IIOCKOCTEM,
CBOICTBA MapaJljIeNIbHbIX MJIOCKOCTEN
IIpY PELICHNUH 33/1a4 Ha TOCTPOEHUE.
OOBACHATDH, UTO HAa3bIBACTCS
napajuieNIbHbIM IPOEKTUPOBAHUEM U
KaK BBINOJIHSIETCS TPOEKTUPOBAHUE
¢buryp Ha rmockocTh. M300paxars B
NapajuIeIbHOM MPOEKINH pa3INydHbIe
reoMeTpuyeckre QUrypbl.
MonennpoBaTh peanbHble CUTYalluu
Ha SI3bIKE T€OMETPHUH, UCCIIEA0BAThH
IIOCTPOEHHBIE MOJIEIIH C
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KCIIOJb30BAHUEM I'€OMETPUUECKUX
TOHSITHM.

Hcnonw3oBarh npu pemieHnu 3aia4d Ha
MOCTPOEHNE CEYCHU I TIOHITHE
MapajuieTbHOCTH, MPU3HAKU U
CBOMCTBA MapauIeIbHBIX MPSMBIX Ha
IUIOCKOCTH

Jlorapupmuueckas
byHKIHS.
Jlorapupmuueckue
ypaBHEHUS U HEpa-
BeHcTBa (14 1)

Jlorapudm yuncina.
JlecsiTiuHbIC U HATYpAIbHBIC
JorapudMel.

[IpeoOpazoBanue BbIpaXeHUH,
COJIepKAIIKX JIOTapr(pMBI.
Jlorapudmudeckue ypaBHEHUS
Y HEPaBCHCTBA.
Jlorapudmuueckas GpyHKIus,
e¢ cBoiicTBa U rpaduk

DopmyIHpoOBaTh, 3aITUCHIBATH B
CHUMBOJIMYECKOU opme U
WLTIOCTPUPOBATH PUMEPAMU
CBOIicTBa Jorapudma.

BoinonusaTe npeobpazoBanus
BBIPAXKEHUI, COJEPHKAIUX
JorapuMsl.

DopMynIupoBaTh U WILTIOCTPUPOBATH
rpaduuecku cBoiicTBa
norapudmuueckoit pynkuuu. Pemars
OCHOBHBI€ TUIIBI TOTapU(PMHUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnonb3oBath 11upoBbie pecypesl
JUISL IOCTPOCHUS TpadUKOB (DYHKITHIA
U U3y4EHUS UX CBOMCTB.
3HaKOMHTBCS C HICTOPUEH Pa3BUTHSA
MaTeMaTHKU

[lepneHuKyISIpHOCTD
IPSIMBIX U
mwiockocteit (16 u)

IlepneHquKyIspHOCTD NPSMON
Y TUIOCKOCTH:
NIEPIEHAUKYJIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IPSAMBbIE
napauleJIbHbIE U
NEPIEHIUKYIISPHBIE K
IIJIOCKOCTH, IIPU3HAK
MEPIEHANKYJIAPHOCTH IIPSIMOU
U IUIOCKOCTH, TEOpEMA O
IIPSAMOM NEPIIEHIUKYIIIPHON
mockoctH llepnennukyisap u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
paccTostHUE OT MPSAMOH 10
IJIOCKOCTH.

AKTyanu3upoBaTh (HaKThl U METOJIBI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

OOBACHATD, KaKOH yros Ha3bIBaeTCA
YIJIOM MEXY IEPECEKAOIUMUCS
IPSIMBIMH, CKPEILUBAIOLIUMUCS
MPSIMBIMU B ITPOCTPAHCTBE.

JlaBatb onpeneneHue
NEPIEHIUKYISIPHBIX MPSIMBIX U
IIPSIMOM, IEPIIEHIUKYIAPHON K
IIJIOCKOCTH.

Haxomuts yrisr mexny
CKPEIMBAIOIINMHUCS IPSIMBIMU B KyOe
Y ITUPaMU/JE.

[IpuBOIUTE IPUMEPHI U3 PEATBHOU
KHU3HU U OKpYXKarollel 00CTaHOBKH,
WJUTIOCTPUPYIOIIUE
MIEPIEHIUKYIISIPHOCTD MPSIMBIX B IIPO-
CTPAHCTBE U NEPIEHIUKYIIIPHOCTh
MIPSIMOM K IJIOCKOCTH.
PopMynMpoOBaTH NMPU3HAK
MIEPIEHIUKYIISIPHOCTH IIPSAMOMN U
IIJIOCKOCTH, IPUMEHSTH €T0 Ha
MIPAKTHUKE: OOBSICHSITD
MEePIEeHIUKYIIPHOCTb pedpa Kyda u
JIMaroHall €ro rpaHu, KoTopas ero He
COJIEPKUT, HAXOUTH JUINHY
JIMaroHaiu Kyoa. BeIYucasTh BHICOTY
MIPAaBUJILHON TPEYTOJIbHON U
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MIPaBUJILHON YETBIPEXYTOJIbHON
UpaMu/I 0 THHAM pEdep.

Pemiate 3a1aun Ha BBIYKCIICHUS,
CBSA3aHHBIE C MEPIIEHINKYISIPHOCTHIO
IIPSIMOM U TUIOCKOCTH, C
UCITOJIb30BAHUEM IIPU PELLICHUU
TUTAHUMETPUIECKUX (PAKTOB U
METO/IOB.

OOBACHATD, YTO HA3BIBAIOT
MEePIEHIUKYISIPOM U HAKJIIOHHOM U3
TOUYKHM K IJIOCKOCTHU; IPOEKLUEN
HAaKJIOHHOM Ha MI0CKOCTh. OOBACHATS,
YTO HA3bIBAETCS PACCTOSIHUEM: OT
TOYKH J0 IJIOCKOCTH; MEXIY
HapajuieIbHBIMU MJIOCKOCTSIMU;
MEXY MPSAMON U MapajuiesIbHOU il
IJIOCKOCTBIO; MEXY
CKPEUIMBAIOIIUMUCS IPSIMBbIMH.
HaxoauTs 311 paccTosiHMS B IPOCTHIX
cllydasix B KyOe, mupaMu/ie, mpusMe.
MoaenupoBarh peajibHbIE CUTYAIIUU
Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh
IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAHUEM F€OMETPUUECKHUX
MTOHATHH.

Hcnonp30Bath Mpu pelieHny 3a1ad Ha
IIOCTPOECHUE CEYEHUN TEOPEMY
[Mudaropa, cBoiicTBa IPSIMOYTOIBHBIX
TPEYrOJIbHUKOB

®opMyiibl
Tpuronomerpuu. (20

4)

CuHyc, KOCUHYC U TaHT€HC
YHUCIIOBOT'O apryMeHTa.
ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHra.
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUYECKHUX
(GYHKIUI 4UCIOBOTO
aprymenTta. OCHOBHBIE
TPUTOHOMETPHUECKHE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHU.

OnepupoBarh NOHATHAMU: CUHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO
yria.

Hcnonb30Bath 3anuch Mponu3BOJILHOTO
yTJa yepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE (QYHKIUH.
BrimonuaTe npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH.

MHuororpanauku (12

q)

[ToHsTHE MHOTOTPAHHUKA,
OCHOBHBIE DJIEMEHTEI
MHOTOTPaHHHKA, BBITYKJIBIC U
HEBBINTYKJIbIE MHOTOIPaHHHKH,;
pa3BEPTKAa MHOTOTPaHHHKA.
IIpu3ma: n-yronpHas npu3ma;
IpaHy U OCHOBAHUS TIPU3MBIL;
npsiMasi 1 HaKJIOHHAS TIPU3MBI;
OOKOBas W IOJIHAS
MOBEPXHOCThH MPU3MBI.

AKTyanu3upoBaTh (DaKkThl U METO/IbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHUH.

[aBatb onpenenenune
napajuieIenuIe1a, paclo3HaBaTh €ro
BHJIBI M U3y4aTh CBOWCTBA. /[aBaTh
OIpeIeJICHUE TUPaMUbl, Paclo3Ha-
BaTh BUJBI TUpaMul, GOPMYyIUPOBATH
cBolicTBa p&bep, rpaHeil U BBICOTHI
MIPAaBUJILHON TUPAMUJIBIL.
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[Tapaytenenunen,
MPAMOYTOJIbHBII
napajuleJenunes u ero
cBoiicTBa. [lupamupga: n-
yroJibHas MUpamMuia, TpaHu u
OCHOBaHME IIMPAMHU/JIBI;
OOKOBas U MOJIHAs
HOBEPXHOCTh MUPAMU/IbI;
IIpaBWIbHAS U yceUEHHast
nupamMua.

DJIEMEHTHI IPU3MBI U
nupamubl. [IpaBunbHbIe
MHOTOTPaHHUKU: TIOHATHE
IPaBUIBHOIO MHOTOTPaHHUKA;
IIpaBWJIbHAs [IpU3Ma U Ipa-
BUJIbHAS IMPaMM/JIA;
IIpaBUJIbHASL TPEYTOJIbHAS
nupamMuia v nNpaBUIbHBINA
TeTpa’p; kyo. [Ipeacrapnenue
0 IIPABUIIbHBIX
MHOTOTpaHHHUKaX: OKTa’3p,
JOJIKA’Ip U UKOCAIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNeMEHTbl CAMMETPUU B
nupamuiax, napanie-
Jenuneiax, NpaBUIbHbIX
MHOTOTpaHHHUKAX.
Beruncnenve 31€MeHTOB
MHOT'OI'PaHHHUKOB: pEOpa,
JraroHanu, yriel. [nomanb
OOKOBOI TOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU MPSIMOM
IIPU3MBI, IUIOLIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOM
MIOBEPXHOCTHU NIPSIMOM IPU3MBI.
[Tnomans 6okoBOM
IIOBEPXHOCTU U MIOBEPXHOCTH
MIPaBWJIbHOM MUpaMUIBbl,
TeopeMa o IUIoIaA1 O0KOBOM
ITOBEPXHOCTU YCEUEHHON

HaxonuTts miomaas DojIHou 1
OOKOBOI MOBEPXHOCTH MUPAMUBI.
JlaBaTb onpeneneHue yCeuEHHON
MAPaMU/[Ibl, HA3bIBaTh €€ 3JIEMEHTHI.
®opMyIMpoBaTh TEOPEMY O IJIOLIAAN
OOKOBOW MOBEPXHOCTH MPABUILHON
YCEUEHHOU NMUPAMMUJIBI.

Pewrate 3a1aun Ha BBIYMCIIEHUE,
CBSI3aHHBIE C IMPaMMJIaMU, a TAKKe
3a/1a4d Ha IOCTPOEHUE CEYECHU.
JlaBaTb onpeneneHue Ipu3Msl,
pacno3HaBaTh BUbI IPU3M,
n300pakaTh MPU3MBI Ha YEPTEIKE.
Haxonute miomaas DoJIHON Wik
OOKOBOI TOBEPXHOCTH MPHU3MBI.
N3y4dath cooTHOIIEHUS Ditnepa s
yucia pédep, rpaHeil U BEpUIMH
MHOTOrpaHHUKa. M3y4yaTs BUIbI
MPaBUJILHBIX MHOTOTPAaHHUKOB, UX
Ha3BaHUs U KOJIUYECTBO IPaHEil.
N3yyaTe cuMMeTpuIo
MHOTOTPaHHUKOB. OOBICHITH, KAKUE
TOUYKH Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKH, IIPSIMOM
WJIH IJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO WJIH IIJIOCKOCTHIO
CUMMETPUU (QUTYPBHI.

[IpuBOIUTE TPUMEPHI CUMMETPUUHBIX
Gburyp B apXUTEKType, TEXHHUKE,
MIPUPOJE.

MopenupoBaTh pealibHble CUTyaLIUN
Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
MIOCTPOECHHBIE MOJIEININ C
HCIIOJIb30BAHUEM T€OMETPUUECKUX
MOHATHUH, UCHIOIB30BATh OJJ00HE
MHOTOTPaHHUKOB

IIUPAMHU/IBI

Tpuronomerpuueckue | Pemenne Pemrate 0CHOBHBIE THIIBI

ypaBHeHus (12 1) TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX YPaBHEHUU
ypaBHEHUU

[ToBTOpEHME,
00o00menue,
CUCTEeMaTU3alus
3HaHuH (6 1)

OCHOBHBIE IOHATHS Kypca
anredpbl U Haval
MareMarn4yeckoro aHanmsa 10
Kjacca, 0000IIeHHE U
CUCTEMAaTH3alMsl 3HAaHUM.

[TpuMeHSITh OCHOBHBIC TIOHATHS Kypca
anreOpsl ¥ HaYaJl MAaTEeMaTHIECKOTO
aHaM3a JiIsl peIIeHus 3a/1a9 U3
pEATbHOM JKU3HM U JAPYTUX IIKOJTBHBIX
TUCIUTLTAH
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[TocTpoeHue ceueHuii B
MHOT'OI'paHHUKC.

Berunciienue paccTosiHUM:
MEXy IByMsI TOUKaMH, OT
TOYKH /10 NPSIMOH, OT TOUKHU 10
IUIOCKOCTH; MEXKAY
CKPELMBAOILUMUCS MTPSIMbI-
MH.

Belunciienue yrioB: MExXy
CKpCHIMBAOIINUMHUCA
IPSAMBIMU, MEXIY IIPSIMOM U
IUIOCKOCTBIO, ABYIPaHHBIX
YTJIOB, YTJIOB MEXKAY
IUIOCKOCTSIMU

Ctpouth ceueHrne MHOTOTpaHHHUKA
METOJIOM CJIE/IOB.

JlaBaTb onpeneneHue pacCTOSHUSA
MEeXIy (hurypamu.

Haxomuth paccTosHue Mexny
napauieIbHBIMU MJIOCKOCTSIMH,
MEX]y TIIOCKOCTBIO U MapauieIbHOM
el pAMOi, MEXIy CKpenu-
BAIOMIUMHUCS TTPSIMBIMHU.

Ctpoutb TMHEWHBIN yrou
JBYIPaHHOI'O YIJla HAa 4YepPTekKe
MHOTOTpaHHUKA U HAXOJUTh €TI0
BEJINYMHY.

Haxonuts YIJIbI MCKAY INIOCKOCTAMUA
B MHOI'OI'paHHHUKAX

11 kaacc (136 yacos)

Ha3Banue pa3gena
(Tembl) (UMCII0

OcHoBHOE coep:kaHue
pasaena (TemMbl)

OcCHOBHbBIE BU/IbI 1eATEJILHOCTH
o0y4yarmuxcst

4acoB)
Tpuronomerpuueckue | TpuroHomerpuueckue OnepupoBath NOHATHEM
(byHKINHU U UX (GyHKIINHU, UX CBOMCTBA U nepuouveckast QyHKIIHS.
rpapuKu. rpaduku. CTtpouTb, aHATM3UPOBATh, CPABHUBATD
Tpuronomerpuueckue | [pumepsr rpaduKu TPUTOHOMETPHIECKUX
HepaBeHCTBa (14 u) TPUTOHOMETPUUECKUX byHKLINH.
HEPaBEHCTB ®opmMynupoBaTh U WILTIOCTPHUPOBATH

rpauuecKku CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKIIUH.
Pemate mpocreiimue
TPUTOHOMETPUUECKHNE HEPABEHCTBA.
Vcnonb30BaThk rpaduky Ui perieHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath U(POBBIE pECYpChI
JUTSI TIOCTPOEHUS TpapUKOB (PYHKIIHM
Y U3YYEHUs UX CBOMCTB

Tena Bpamenus (12 u)

Cdepa u map: HeHTp, paanyc,
JMaMeTp; TUIOIAIb
MMOBEPXHOCTU C(ephl.
B3aumMHoe pacnonoxenue
chepsl U MITOCKOCTH;
KacaTeJbHasl MJI0CKOCTh K
chepe; iomaas chepsl.
N3o6pakenue cepsl, mapa Ha
TUTOCKOCTH.

Ceuenus mapa

AKTyanu3upoBaTh (paKTbl 1 METO/IbI
IUTAaHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAIOTHH.

JaBatp omnpenenenus cepsl U mapa,
UX LIEHTpa, paanyca, Juamerpa.
Onpenensts chepy Kak GUrypy
BpallleHus OKpyxHocTu. Mccnenosare
B3aMMHOE PACHOJIOKEHHUE CPephl U
MIJIOCKOCTH, IBYX cdep,
WITIOCTPUPOBATH 3TO Ha YepTeKax U
PHUCYHKaX.

®opMynupoBaTh ONpeeIeHNue
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KacaTeIbHOU TIOCKOCTH K cepe,
CBOMCTBO M MIPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCS C T€0JIC3UICCKUMHU
JTUHUSAMU Ha chepe

Hunuaapudeckast
MMOBEPXHOCTb, 00pa3yroline
HWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
HWIAHAPUYECKON
nosepxHoctu. [Hunuuap:
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh, 00pa3zyroias u
OCb; IJIOLIaAb OOKOBOI U
IIOJIHOW ITOBEPXHOCTH.
N3006paxkenne nunuHapa Ha
mIockocTH. Pa3zséprka
UWIMH]IPA.

CeueHust IWJIMH]IpA
(TITOCKOCTHI0, MapaljieIbHOM
WJTU TIEPTICHAUKYIISIPHOM OCcH
HUAJTUHIPA)

OOBACHATH, UTO HA3bIBAIOT
LWJIMHJPOM, Ha3bIBaTh €0 AJIEMEHTHI.
N3yuaTh, 00BACHSTH, KaK HOJYYUTh
LWIMHJP IYTEM BpaICHUS
IPSMOYTOJIbHUKA.

BbIBOAMTB, UCTIONB30BaTh (POPMYIIBI
JUI BBIYUCIICHUS 1101111 OOKOBOM
IIOBEPXHOCTHU LIWJINHAPA.

N3yuaThb, pacrio3HaBaTh pa3BepTKy
nuMHapa. M300paxaTs LMIMHAD U
€ro Ce4eHUs MIOCKOCThIO,
IIPOXOJSIIEH Yepe3 ero OCh,
napaiesIbHOM niu
NIEPIEHAUKYIISIPHON OCH.

HaxonuTh niomanym 3Tux ce4eHuil.
MonaenupoBaTh peajgbHbIE CUTYallMU
Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIH C
UCIOJIb30BAHUEM F€OMETPUUECKUX
TTOHSTUI

Konunyeckasi HoBepXHOCTb,
00pa3yroine KOHMIEeCKOU
MMOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHOBaHME U BEpIINHA,
oOpasyromas U 0Ch; TJIOMIAh
OOKOBOM U MOJIHON
MMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolre 1 BhICOTa;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.

N300paxeHnune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyCa.
Ceuenust koHyca (IJIOCKOCTBIO,
NapajuIeIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO0, MMPOXOISIIEH
Yyepe3 BepIINHY)

OOBACHATD, KAKOE TEJIO0 HAa3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaThb €r0
JJIEMEHTHI.

N3y4arb, 00BACHATH, KaK OJTYyYUTh
KOHYC ITyTEM BpAIlCHHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300pakaTh KOHYC U €0 CeUeHUs
IIJIOCKOCTBIO, IPOXOIAIIEN Yepe3 OCh,
U IIJIOCKOCTBIO, IEPIEHAMKYIIAPHOHN K
ocH.

N3yuaTe, pacnio3HaBath pa3BEPTKY
KOHYCa. BBIBOINTB, HCTIOIB30BATh
(bopMyIbI TS BBIYMCIIEHUS IO I1
OOKOBOI1 MOBEPXHOCTH KOHYCA.
HaxoauTte niomaamn ceueHui,
MIPOXOSAIIMX YEPE3 BEPIIMHY KOHYyCa
WM NIEPIEHIUKYIISIPHBIX €70 OCH.
OOBACHATE, KAKOE TEJIO HAa3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3yuatpb, 0OBACHATH, KaK €ro
IIOJIyYUTh IIyTEM BpallleHUs
MIPSAMOYTOJIBHOW Tpanenuu.
BbIBOAUTE, TPUMEHSTH (HOPMYITY IS
BBIUMCJIEHUS ITUIOMAIH OOKOBOM
ITOBEPXHOCTH YCEUEHHOIO KOHYCa

KomOunanwms Ten BpareHus u
MHOTOI'PAHHUKOB.
MHOrorpaHHuK, ONMCaHHbIN

AKTyanu3upoBath (haKkThl 1 METO/IbI
IIJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
ITPOBOJINTh AHAJIOTHH.
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0Ko0JI0 cepsr; chepa,
BIMCAHHAsI B MHOT'OTPaHHUK
HJIK B TCJIO BpAlICHUA

Pemate crepeoMeTpuyeckue 3aaaun,
CBsA3aHHbIC C T€JIaMH BPaLICHMS,
IIOCTPOEHUEM CEYCHUH TeJl BpallCHUs,
C KOMOMHALMSAMU T€J BpallleHHUs U
MHOI'OIPAaHHUKOB Ha HAaXOXKIEHUE
TEOMETPUYECKUX BEJINYMH.
Hcrnons30Bath Npu peLIeHUN
CTEPEOMETPUYECKUX 3a/1a4
TUTAHUMETPUYECKUE (PaKThl U METOBI
3aJla4y Ha BBIYMCIICHHUE U JOKa3a-
TEJIbCTBO.

MonenupoBaTh peajbHbIE CUTyalluH
Ha S3BIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIN C
HCIIOJIb30BAHUEM I€OMETPUYECKUX
MTOHATUH

[IpousBoHasi.
[Ipumenenne
MIPOU3BOIHOM (28 1)

HenpepbiBHble QyHKITUH.
Meton uHTEpBaIOB IS
pellIeHNs HEPABEHCTB.
[IpousBoaHas GyHKUIUU.
I'eomerpuueckuii u
¢bu3nyeckui CMbICI
IIPOU3BOHOM.

[Ipon3BoHbIE 21IEMEHTAPHBIX
¢bynkuuit. [IponsBoanas
CYMMBI, IPOU3BEICHMS,
9acTHOTO ()yHKITHIA.
IIpumMenenne Mpou3BOIHON K
uccae0BaHuIo PyHKITUN Ha

MOHOTOHHOCTB U 3KCTPEMYMBIL.

Haxoxzaenune HanbombIiero u
HaMMEHBLIETO 3HAYECHUs
(yHKIIMU Ha OTpE3KeE.
[IpumMeHeHre npon3BOIHON
JUISL HAXOXKIEHUS HaTyqIlIero
peleHust B MPUKJIAIHBIX
3a/1a4ax, JJs onpeaeacHus
CKOPOCTH IIpolLiecca,
3aJ1aHHOTO (POPMYJION MU
rpaduKoM

OnepupoBarh NOHITHIMU:
HenpepbIBHAsE PYHKIINS; TPOU3BOAHAS
(GyHKIIH.

Hcnonb30BaTh reOMETPUUECKHN U
(du3nyecKuil CMbICI IPOU3BOIHOMN 1S
penieHus 3aay.

Haxonute npousBogHbIe
AIIEMEHTAPHBIX (PYHKIUN, BEIYUCIATD
IIPOM3BOJIHBIE CYyMMBI, IPOU3BEICHMUS,
YacTHOTO (yHKIUH.

Hcnonp30BaTh NPOU3BOIHYIO IS
uccieoBaHus QyHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI,
IIPUMEHSTH PE3YJIbTaThl NCCIIEIOBAHUS
K IIOCTpOeHHIO rpagukoB. [IpumeHsaTh
IIPOU3BOHYIO JUISl HAXOKICHUS
HAWIY4ILIEero peueHus B NPUKIIAIHbIX,
B TOM YHCJIE COLIMATILHO-
HKOHOMMYECKHUX, 3a/1a4ax.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHUSA
MaTeMaTHYeCKOro aHajln3a

O6bémbl Ten (14 u)

Ilonsarue 06 00BEME.
OcHOBHBIE CBOMCTBA 00HEMOB
Tell.

O0BéM UIMHIIpa, KOHYCA.
O06bEM mIapa u TwIomaIL
cdepsl.

[Tomo0OHbIE TENA B
npoctpancTBe. COOTHOIICHUS
MEXTy TUTOTIATMHU
MOBEPXHOCTEH, 00BEMAMHU
MOAO0OHBIX TEI

AKTyanu3upoBath (paKkTbl U METO/IbI
IUTAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAIOTHH.

BbIBOMTE, UCTIONB30BaTh (POPMYJIBI
00BEMOB: MPU3MBI, IMIUHAPA,
MUPaMU/Ibl, KOHYCa; YCeuEHHON
MMAPAMUBl U YCEUYEHHOTO KOHYCA.
Pemate crepeomeTprueckue 3a1a4m,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB.
dopmynupoBaTh onpeaeIeHue
[1apOBOTO CErMEHTA, IIapOBOIO CIIO4,
1apoBoro cekropa. [IpuMeHsTh
(hopMyITBI 7151 HAXOXKJIEHUST 00bEMOB
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[IAPOBOTO CErMEHTA, IIIAPOBOTO
CeKTopa.

Pemath crepeomeTpruueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM I1apa 1
ionanpio ceprr. MomenupoBarth
peanbHBIC CUTYaIlUH Ha S3BIKE
TE€OMETPUH, UCCIICIOBATH
MTOCTPOEHHBIE MOJICTTH C
UCIIOJIb30BAHNEM T€OMETPUUECKUX
MMOHSATHH.

AKTyanu3upoBath (haKThl © METOJIbI
IJJAHUMETPHUH, PEIICBAaHTHBIE TEME,
MPOBOJNTH aHATOTHH.

Pemate cTepeoMerpruyeckue 3a1a4u,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOB
1 TTIOBEPXHOCTEH MOAO0HBIX TE B
MIPOCTPAHCTBE.

MonenupoBaTh peaibHbIE CUTYaIHH
Ha SI3bIKE TEOMETPHUH, UCCIICI0BATh
MTOCTPOEHHBIE MOJICITH C
UCIIOJIb30BAHNEM T€OMETPUUYECKUX
MOHSITHUHI

WNHurerpai u ero
npuMeHenus (12 4)

[lepBoobOpa3nas. Tabnuna
epBOOOPA3HBIX.

HHTerpai, reoMeTpuyECKUil 1
¢bu3nyeckui CMbICI
HMHTEerpajia. Beranciienue
uHTerpajia mno gopmyie
Herorona—IJleitOnuna

OnepupoBarh NOHITUSIMHU:
nepBooOpasHasi, MHTerpail.
Haxoauts nepBooOpa3Hbie
3JIEMEHTAPHBIX (PYHKIUN; BBIYUCIATD
uHTerpai no Gopmyne HeroTona—
JleiiOHMIA.

3HaKOMUTHCS C HCTOPUEH Pa3BUTHS
MaTeMaTHYECKOro aHaJIn3a

Bexrops! n
KOOpJWHATHI B
npoctpaHcTe (16 9)

Bekrtop Ha mmockocTH U B
npoctpanctBe. CloXeHue u
BBIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha
yucino. Paznoxenune BeKTopa
110 TPE€M HEKOMIUTaHAPHBIM
BekTopaM. [IpaBuio
napauienenumnena. Pemenue
3a/1a4, CBS3aHHBIX C TIPH-
MEHEHUEM MPABUII AEHUCTBUH C
BEKTOPaAMHU.
[IpsimoyronbHas cuctema
KOOPJMHAT B MPOCTPAHCTRE.
Koopaunats! BekTopa.
[Ipocreiimme 3ama4uu B
KOOpAMHATaX. YTOI MEXIY
BekTOpaMu. CKasipHOE
MIPOU3BECHUE BEKTOPOB.
Brruucnenue yrios Mexy
MPSIMBIMU U TIIIOCKOCTSIMH.
KoopannatHO-BEKTOPHBIN
METOJ MPU PEIICHUN
T€OMETPUUYECKHX 3a/1a4

AKTyanu3upoBath (paKTbl U METO/IbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBarh NOHATHUEM BEKTOP B
IIPOCTPAHCTBE.

DopMyIMpOBaTh MPABUIIO
NapajuieJenuIe a npy CI0KeHUN
BEKTOPOB.

CkJ1azpIBaTh, BEIUUTATh BEKTOPHI,
YMHOXaTh BEKTOP Ha YUCIIO.

N3yyaTe OCHOBHBIE CBOWCTBA ITUX
onepauuii. JlaBats onpenenexue
MIPSIMOYTOJIBHOW CHCTEMBI KOOPINHAT
B IIPOCTPAHCTBE.

BeIpa3znuts KOOpAMHATHI BEKTOpA Yepe3
KOOPJMHATHI €r0 KOHIIOB.

BriBouTE, MCTIONIB30BATH (hOPMYITY
JUIMHBI BEKTOPA U PACCTOSIHUSI MEXKIY
TOYKaMHU. BeIpaxkaTs CKajasipHOE
IIPOU3BEICEHUE BEKTOPOB YEPE3 UX
KOOPJHMHATHI, BBIYUCIIATH YTOJI MEXIY
JIByMsI BEKTOPaMH, IBYMs IIPSIMBIMU.
Haxonuts yroa mexay npsiMoin u
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IJIOCKOCTBIO, YIOJl MEXKTY JBYMS
IJIOCKOCTSIMU aHATUTHYECKUMHU
METOJIaMHU.

BreiBoUTh, MCTIOIB30BaTH GOPMYITY
paccTosiHUS OT TOUKH JI0 IIJIOCKOCTH

Kombunartopuka (10

4)

[IpaBuso mpousBeacHUS
[TepecranoBku
Pasmemenus

CouyeTaHHs U UX CBOKMCTBA
bunom HeroTona

[TpuMeHATh MpaBUIIO IPOU3BEACHUS
1pY BBIBOAE (hOPMYJIBI UMCIIA
nepectaHoBoK. Co3/1aBaTh
MaTeMaTUYCCKHEC MOJCIIH JIJIS
perieHus KOMOMHATOPHBIX 3a7a4 ¢
IIOMOIIBIO TTOACYETa YHCIIa
pa3MeIleHH, TIEPECTAHOBOK 1
coueTaHui. MIcrioap30BaTh CBOMCTBA
YHUCIIa COYCTAaHUHN TIPH PEIICHUN
MPUKJIAHBIX 33J1a4 U TIpU
KOHCTPYMPOBAHUU TPEYTOJIbHUKA
[MTackans. [TpumeHsaTs GopmyTy
ouHoma HproToHa mipu BO3BEJCHUHT
JIBY4JICHA B HATYPAJIbHYIO CTCTICHb

DIIEMEHTHI TEOPHH
BepositHocTH (10 )

CoObrtusa. KomOunarus

coObITuit. [IpoTHBOIIONOKHOE

CoOmiTHE. BeposTHOCTD
coObrTHsA. CiioxeHue

BepOHTHOCTeﬁ. He3aBucumeie

coObITHSI. YMHOKEHUE
BEPOATHOCTEH.

CratucTadeckas BCPOATHOCTDH

[IpuBOANTH IPUMEPHI CIIyHANHBIX,
JIOCTOBEPHBIX M HEBO3MOKHBIX
coObITHi. OnIpeenaTh U HAXOUTh
CyMMY U NMPOU3BEICHUE COOBITUM.
Onpenensatb BEpOSATHOCTb COOBITHS B
KJIaCCHYECKOM IToHuMaHuu. HaxoauTh
BEPOSITHOCTH COOBITHS C
WCIIOJIB30BaHUEM (POPMYIT
KOMOMHATOPHUKH, BEPOSTHOCTH CYyMMBI
JIBYX HECOBMECTHUMBIX COOBITUN 1
BEPOATHOCTH COOBITHS,
MIPOTHBOTOJIOKHOTO

naHHomy. [IpuBoauTh mpuMepsI
He3aBHCUMBIX coObITHH. HaxoauTn
BEPOSITHOCTH COBMECTHOTO
HACTYIUICHHS JIByX HE3aBUCHUMBIX
coObITHii. HaXoauTh CTaTUCTHUECKYIO
BEPOSITHOCTH COOBITHI B OTIBITE C
OOJILIIIMM YHCJIOM B UCIBITAHUM.
Nmets npencrasieHue o 3aK0He
OOJIBIINX YHCEN

Crartuctuka (8 1)

CrydaiiHble BETUYUHBI.

HCHTpaHLHLIC TCHACHIINH.

Mepsi pazbpoca

3HaTh MOHATHE CIy4YailHON BEIMUYMHBI,
[IPEACTABIIATH PACIIPENCICHUE
3HAYEHHUM TMCKPETHOM CIIy4alHOMN
BEJIMYMHBI B BUJEC YaCTOTHOU
Ta0JINLIBI, TOJIUTOHA YaCTOT
(OTHOCHUTENBHBIX YaCTOT).
[IpencraBisaTh pacnpeneseHne
3HAYECHUN HENPEPBIBHOW CIIy4aliHON
BEJIMYMHBI B BUJI€ YACTOTHON TaOIHUIIbI
Y TUCTOTpaMMBbl. 3HaTh NIOHATHE
TE€HEPAJIbHOW COBOKYITHOCTH U
BbIOOpKU. [IpUBOIUTH TpUMEpPHI
pEeNpe3eHTaTUBHBIX BEIOOPOK
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3HAYECHUN CIIy4allHOU BEJIUYMHBI.
3HaTh OCHOBHBIE LIEHTPAJIbHBIE
TEHJCHIIUU: MOAY, MEIUAHY, CPEJIHEE.
HaxonuTe nieHTpasibHble TEHAECHIH
yueOHBIX BEIOOpPOK. 3HATH, KaKas U3
LEHTPAJIbHBIX TEHAECHIUH HaWTydIlIuM
00pa3oM XapaKTepu3yeT
COBOKYITHOCTb.

Nwmets npencrasieHue o
MaTeMaTHYeCKOM OXKUaHHH.
Brrunciiares 3HaueHue
MaTEeMaTHYeCKOro OXKUIAHUS
CIIy4aiiHOM BEJIMUYUHBI C KOHEYHBIM
YHUCJIOM 3HAa4YE€HHI. 3HaTh OCHOBHBIE
Mepbl pa3dpoca 3HaYCHUH CITydaiiHOM
BEJIMYMHBI: pa3Max, OTKJIOHEHHE OT
cpenHero u pucnepcenro. Haxoaurs
Mephbl pa3dpoca ciryyailHON BeTUUHHBI
¢ HEOOJIBILIUM YHCIIOM Pa3IMYHbIX €€
3HAYECHUU

[ToBTOpEHME,
000011IeHNE,
CUCTEMAaTH3AIIHS
3HaHu# (12 )

OcHOBHBIE TIOHSTHS Kypca
anreOpsl U HAYall
MaTEeMaTHYECKOTrO aHAJIH3a,
000011IeHIE U CUCTEMATH3AIIS
3HAHUI

OcHoBHble GUTYpBI, PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPHUH.
3amaun MIaHUMETPUU U
METOJIbI UX PEIICHHUS.
OcHoBHbIE QUTYpPBI, PaAKTHI,

TEOPEMBI Kypca CTEPEOMETPHH.

3aauu CTepeoMeTpUH U
METOBI UX PEHICHUS
OcHoBHBIE QUTYpPBI, HAKTHI,

TCOPEMbBI KypcCa IINIAHUMCTPHHU.
33,[[8.‘11/1 TUIaHUMETPHUH U
MCTObI UX PCILICHU.

OcHoBHbIE QUTYPBI, PAKTHI,

TCOPEMBI KypCa CTCPCOMETPHUH.

3aaun cTepeoMeTpun 1
METObI UX PEIICHUs

Pemarp npukiansele 3a1a4u U3
pa3INyYHbIX 00JacTel HAyKH U
peanbHOU JKU3HU C IOMOILBIO
OCHOBHBIX MOHATHI Kypca anreopsl u
HayaJl MAaTeMaTHYECKOr0 aHaJIA3a.
Br16upath onTuMalibHbIE CITIOCOOBI
BBIYMCIICHUI.

Hcnonb30Bath 715 pelieHus 3a1au
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHH, CBOWCTBA (PyHKLUI U
rpaukoB

Pemare mpocreiiue 3agaun Ha
HaXO0XJIEHHE JJIMH U YIJIOB B
reoMeTpHUecKuX (hurypax, npuMeHsTh
teopemy [ludaropa, Teopembl
CHUHYCOB Y KOCHUHYCOB.

HaxoauTs miomiags MHOTOyroJIbHUKA,
Kkpyra. PacrioznaBaTh 1oj1o0HbIE
(Gurypbl, HaXOAUTh OTHOIIEHUS JUINH
Y TUTOLIAJIEN.

Hcrnons30Bath Npu pelieHUH
CTEpEOMETPUYECKHX 3a/1a4 (paKThI U
METO/IbI IJIAHUMETPUU

Pemate mpocreiimne 3ai1aun Ha

HaXO0’XJICHHUE JJTUH U YTJIOB B
reoMeTpHUEeCcKuX (hUrypax, mpuMeHsTh
teopemy [Iudaropa, Teopemsr
CHUHYCOB Y KOCUHYCOB.

HaXO,Z[I/ITI) mIonfajb MHOTOYT'OJIbHUKA,
Kkpyra. Pacnio3naBatpb nmonooHbie
¢burypbl, HAXOAUTh OTHOILIEHUS JJINH
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U TJIOIIa e,

Hcrnons30Bath Npu peLIEHUN
CTepEOMETPUICCKHX 33724 (PaKThl U
METO/Ibl IJITAHUMETPUU

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

Oo0s13aTe/IbHBbIE MaTepuaJbl 1Jisl YICHUKA

1. Maremaruka: anreOpa 1 Havaja aHainu3a, reometpus. Anrebpa u Havana aHanmsa. 10-11 kimaccstr:
0a30BbIii 1 yriayoneHHbid ypoBHu: yueOnuk / 111, A. Anumos, 0. M. Komsirun, M. B. Tkadesa [u
ap.] — Mockaa: [Ipocsenienue.

2. Maremaruka: anreOpa 1 Hayana aHanusa, reometpus. ['eometpus. 10 - 11 kinaccel: ya4eOHUK ISt
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a30BbIi U yriyoneHHbild ypoBHH. / [JI. C. ATaHacsH u ap.].
- M.: IIpocgemienue.

Hudgpossbie 00pa3oBaTebHbIE pecypChl

1. DnexTpoHHEII 00pa3oBaTeNbHbBIN pecypc «/lomamnue 3aganms. CpeqHee odiee 0Opa3oBaHuUe.
I'eomerpus», 10-11 knace, AO U3narensctBo «IIpocBemienue»

2. DIIeKTPOHHBIN 00pa3oBaTenbHbIN pecypc «/lomamaue 3ananms. CpeqHee ooiee 0Opa3oBaHue.
Anrebpay, 10-11 knacc, AO UznatensctBo «IIpocBemnienne»

3. Tpenaxep «O06mako 3HaHMi». Marematuka. 10 kinace, OO0 «Duzuxon Jlad»

4. Tpenaxep «Obnako 3Hanui». Maremaruka. 11 kmacc, OOO «Dusukon JIad»

O¢puunanbHbIe CAUTBI

1. OdunnansHbii cailt MunuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit @enepanuu -
http://www.mon.gov.ru;

2. depepanbusiii nopran "Poccuiickoe obpazoanue" - http://www.edu.ru;

3. http://fipi.ru «®enepanbHbI HHCTUTYT MEIarOTMYECKIX H3MEPEHHID

Hudpossie o0pasoBaTenbHbIe pecypcebl cetu UHTEepHET

1.Mndpopmanmonnas cucrema "EnnHoe okHO 10cTyna kK 00pa3oBaTesIbHBIM pecypcam” -
http://window.edu.ru;

2. Odunmansueril moptan nojaepkku EI'D http://ege.edu.ru/ru/index.php
3. Enunast kosutekius nupoBeix o0pazoBaTenbHBIX pecypcos -http://school-collection.edu.ru;
4. denepanbHbIi EeHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX pecypcoB -http://fcior.edu.ru.

5. DIEKTPOHHBIN apXUB HAYYHO — MOMYJISPHBIX XypHaoB http://library.controlchaostech.com/bel/
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6. Crircok caiiToB, peKOMEHJOBAaHHBIX VISl HCTIOJIb30BAHUS 00YJAIOIIMMUCS U TIPEI0IaBaTeIsIMU
JUTSL 1OCTYTa K BEICOKOKayecTBeHHbIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3oBanus 1 Hayku Poccuiickoit Deneparyu
http://www.uznai-prezidenta.ru/ - lerckuii caidt [Ipesunenrta Poccuiickoit @enepannn
http://lwww.ege.edu.ru/ - TTopran uapopmarroHHOR moaaepkku EI'D
http://www.eidos.ru/olymp/ - Becepoccuiickre IUCTaHIIMOHHBIE YBPUCTHYECKUE OJIMMITHAIBI
http://www.rusolymp.ru Bcepoccuiickast ouMIuaia mkoIbHUKOB

http://www.en.edu.ru - EcrecTBeHHOHayUHBIN 00pa30BaTEIbHBIN OPTA

http://ege.edu.ru- [Topran uHGOpPMAIIMOHHON TOAACPKKHA ENHMHOTO rocy1apCTBEHHOTO K3aMeHa
http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTebHblil mopTat
http://vschool.km.ru - Buptyanshas mkona Kupuia u Medonus
www.school-collection.ru - Equnast kosuiekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - ®enepanbhblii mopran «Poccuiickoe oOpa3oBaHue»

http://school-collection.edu.ru/collection/matematika/ — maTepuaisl mo maremaruke B Equnoi
KOJIJICKIIN U I_II/I(I)pOBBIX 06pa30BaT€J'ILHLIX peCypCcoB

http://www.uztest.ru — EI'D o maremMaTHKe: MOJrOTOBKA K TECTUPOBAHUIO

http://www.maht-on-line.com — 3anumarenbHast MaTeMaTHKa — IKOJbHUKAM (OJUMITHA/IbI, HTPBI,
KOHKYPCBI 110 MaTEMATHUKE)

http://www.mathkang.ru — mexmayHapoHbIii MaTeMaTHYeCKUi KOHKYpC «KeHrypy»

http://http://ege2011.mio0.ru — MOCKOBCKH# HHCTUTYT OTKPBITOIO 00pa30BaHMs, CHCTEMA
Crarl'pan
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