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HHOACHUTEJIBHAA 3AIIMCKA

PaGowas mporpamMa 1O MareMaTHKe COCTaBJIeHa Ha OcHOBe DemepabHOrO
rOCYIapCTBEHHOT0 00Pa30BaTEIHLHOTO CTaHIapTa OCHOBHOTO 0011eTro o0pasoBanus u [IpumepHoii
OporpaMMbl TI0 MaTeMaTHKE B COOTBETCTBMHM ¢ KoHIenmued pasBUTHS MaTeMaTU4ecKOro
oOpa3zoBanus B Poccuiickoit denepanun.

Hean n3yvyenuss MaTeMaTuKu B 7-9 kiaccax:

® OBJIaJIeHHe CHCTEeMOH MAaTeMaTUYeCKUX 3HAHWM H YMCHHH, HEOOXOIUMBIX JUIS
MPUMEHEHUSI B IPAKTUYECKOM JEATEIIBHOCTH, W3YyYEHHS CMEXKHBIX JHUCIUIUIUH,
MIPOJIOJDKEHHS] 00pa30BaHus,

* HHTE/UIeKTyajlbHOEe pa3BUTHe, (OPMUPOBAHWUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YENIOBEKY JJIs TMOJTHOLIEHHOW >KM3HM B COBPEMEHHOM OOMIECTBE: SICHOCTh M TOYHOCTH
MBICJIM, KPUTHYHOCTb MBIIUICHHS, WHTYULMS, JIOTHYECKOE MBILUICHUE, 3JIEMEHTHI
QITOPUTMUYECCKOW KYJIBTYPBI, MPOCTPAHCTBEHHBIX TIPEICTABIICHUH, CIIOCOOHOCTh K
MIPEOJIOJICHUIO TPYJHOCTEH;

e ¢opMupoBaHMe MpeICTABIEHUI 00 UEIX U METO/IaX MATEMAaTUKU KaK YHUBEPCAIbHOTO
A3bIKa HAYKW U TEXHHUKHU, CPEACTBA MOJICIIUPOBAHUS SBJICHUMN U MPOLECCOB;

e BOCNUTAHME KYJIbTYpbl JIMYHOCTH, OTHOIICHUS K MATeMaTUKE KaKk K YacTH
00IIeUeIOBeUeCKON KyIbTyphl, MOHMMAaHUE 3HAYUMOCTH MAaTeMaTUKH [JIs HAay4HO-
TEXHHYECKOTO MpOorpecca;

® MpuodpeTeHUe KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTHUECKU 3HAYMMBIX YMEHUH,
dbopMupoBaHUEe S3bIKA OMHCAHUA OOBEKTOB OKPYKAIOIIEro MHpa, s Pa3BUTUA
MIPOCTPAHCTBEHHOTO BOOOpPaXEHUS W WHTYMIIMH, MAaTeMAaTH4YeCKOM KYJIbTYpBI, IS
ACTETUYECKOTO BOCHHUTAaHMs oOOydarommxcs. V3yueHue reoMeTpuH BHOCHT BKJIaa B
pa3BUTHE JJOTHYECKOTO MBIILIEHUS, B (POPMUpOBaAHUE TTOHITHS JOKA3aTEIbCTRA.

e pa3BHTHE BBIYHCIUTEIBHBIX W (POPMAITLHO-OMEPATUBHBIX ANreOpanvecKux yYMEHHUM 10
YPOBHS1, TO3BOJISIOLIET0 YBEPEHHO UCIIOIb30BaTh UX MPU PEIICHUU 3aa4 MATEMAaTUKU U
CMEXHBIX TpeIMeTOB ((pU3MKa, XUMHUS, OCHOBbI WH()OPMATUKM W BBIYUCIUTEIBHOU
TEXHUKH), YCBOEHHUE arlapaTa ypaBHEHUH W HEPaBEHCTB KaK OCHOBHOI'O CpEICTBa
MaTeMaTUIeCKOTr0 MOJEIUPOBAHUS MIPUKIIATHBIX 3ajad, OCYILIECTBJIEHUE
(GyHKIIMOHATBHOW TIOATOTOBKM IIKOJMBHUKOB. B XoJe wu3ydeHus Kypca ydarmecs
OBJIQJICBAIOT MPUEMAMU BBIUUCICHUN Ha KaJIbKYJISATOPE.

Co3HaTenbHOE OBJIAJICHUE YYAIIUMUCS CHUCTEMOM MaTeMaTHMYeCKUX 3HAHUN U yMEHHM
HEOOXOUMO B TIOBCETHEBHOM U3HU JJS M3YyYEHUS CMEXKHBIX JIUCHUIUIMH U TPOJOIKEHUS
o0OpazoBaHwUs.

[IpakTHdeckas 3HAYMMOCTh IMKOJIBHOTO Kypca MaTeMaTHKU OOYCIIOBIEHA TeM, 4TO €€
00BEKTOM SIBIISIFOTCS KOJMYECTBEHHBIC OTHOIIEHUS NEUCTBUTEIBHOTO MHUpa. MartemaTtudeckas
MOJATOTOBKA HEOOXOoJMMa Ui TIOHMMAaHWUS TPHUHIUIIOB YCTPONCTBA U  HMCHOIB30BaHUS
COBPEMEHHON TEXHUKH, BOCHPHUATHS HAYYHBIX M TEXHUYECKHX IMOHATUWA W uaen. MaremaTuka
ABIISIETCS] I3BIKOM HAayKW M TeXHUKU. C €€ MOMONIbI0 MOJIETUPYIOTCS U M3Y4YalOTCs SBJICHUS U
MPOLECCHI, TPOUCXOSIINE B IPUPOJIE.

MaremaTuka SBISE€TCS OJHUM W3 OIIOPHBIX IPEIMETOB OCHOBHOWM IIKOJBI: OHA
obecrieunBaeT M3y4YeHHUE NPYTUX JAUCIHUIUIMH. B mepByr0 odepens 3TO OTHOCHUTCS K MpeaMeTaM
€CTECTBEHHO-HAYYHOT'O IIMKJIA, B YAaCTHOCTH K (u3uke. Pa3BUTHE JIOrMYECKOTO MBIIUICHUS
yYamuxcs Mpu OOy4YeHWH MaTeMaTHKE CIOCOOCTBYET YCBOCHHMIO MPEIMETOB T'YMAaHHTAPHOTO
nukia. IlpakThuueckue yMmMeHHsI M HABBIKM MAaTEMaTHYECKOrO XapakTepa HEOOXOMWMBI s
TPYIOBOH M MPO(EeCCHOHATBFHOM MOATOTOBKH IIKOJILHHUKOB.

Pa3zBuTne yuammxcs NpaBWIBHBIX MPEICTABICHUA O CYHIHOCTH M NPOUCXOXKICHUU
MaTeMaTHYeCKNX aOCTpaKIMii, COOTHOIICHHH PEATbHOTO U HJICAILHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHYeCKOM HAYKOM SIBJICHUH U MTPOIIECCOB PeabHOI'O MUPa, MECTe aJIreOphl B CUCTEME HAYK



U pOJIM MaTEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHWM M B MPAKTHUKE CIIOCOOCTBYET
(hOpMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS yUAIIUXCS U KAYECTB MBIIICHUS, HEOOXOAMMBIX IS
aJlanTalyy B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIIECTBE.

TpeOysi OoT ywammxcsi YMCTBEHHBIX M BOJIEBBIX YCWJIHMHM, KOHIIEHTpAlMM BHUMAaHUS,
AKTHBHOCTH PAa3BUTOI'0 BOOOpaKEHHUS, MaTeMaTHKa Pa3BUBACT HPABCTBEHHBIC YEPTHI JTUYHOCTH
(HaCTOMYMBOCTH,  IIEJICYCTPEMIICHHOCTb, TBOPYECKYIO aKTUBHOCTh, CaMOCTOSITEIbHOCTD,
OTBETCTBEHHOCTh, TPYIOJIOOHWE, IUCHUIUIMHY ¥ KPUTHYHOCTh MBIIUICHUS) W yYMEHHUE
apryMEHTUPOBAHO OTCTAWBATh CBOW B3TJISABI U YOSKICHHS, a TAKXKE CIIOCOOHOCTh MPUHUMATH
CaMOCTOATEJIbHBIE PEIICHUS.

W3yueHne MaTeMaTHKU\ CYIIECTBEHHO PACIHIMPSCT KPYro30p ydalluxcs, 3HAKOMS HUX C
WHIYKIIMeH, 0000IIeHMEM W KOHKpeTH3alluel, aHaJIM30M M CHHTE30M, Kiaccudukanuen u
CUCTeMaTH3aIiel, adCTparupoBaHueM, aHAJIOTHEH. AKTHBHOE HCIIOJIb30BAaHUE 33/1ad HA BCEX
JTarnax y4eOHoro mpoiecca pa3BUBacT TBOPUYECKHUE CIIOCOOHOCTH MIKOJILHUKOB.

N3ydyeHne MaTeMaTUKH MO3BOJISIET (POPMUPOBATH YMEHUS M HABBIKM YMCTBCHHOT'O Tpy/ia
- TUIAaHUPOBaHUE CBOEH paboThl, MOMCK PAIlMOHATBHBIX IMyTel €€ BBIMOJHEHUS, KPUTHUECKas
OIICHKA pe3yJbTaToB. B mporiecce n3yueHus anreOpbl MIKOIBHUKHU JOJDKHBI HAYYUTHCS U3JIaraTh
CBOM MBICIIH SICHO W HCYEPIIBIBAIOIE, JAKOHUYHO M EMKO, NMPUOOPECTH HAaBBIKM YETKOTO,
AaKKypaTHOI'O U TPAaMOTHOI'O BBINIOJIHEHUS MAaTEMAaTUUYECKUX 3aIIUCEH.

3agaun:

Baxwnerimen 3agayeil IKOJBHOIO Kypca MaT€MaTUKHU SIBJISIETCS PA3BUTHE JIOTMYECKOTO
MbIlUIeHUsT ydanmxcs. Camu OOBEKTHI MaTeMaTHYEeCKMX YMO3AKIIOYEHHH W TMPUHSTHIE B
MaTeMaTHKe MpaBWIa WX KOHCTPYHPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUW W ydaT
00OCHOBBIBATh U JIOKa3bIBaTh CY)KJIEHHUS, MPUBOJUTH YETKHE ONPEIEICHUs, Pa3BUBAIOT
JIOTUYECKYI0 MHTYULHIO, KPATKO Y HATJISAIHO PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX MMOCTPOEHUN U
y4yaT HX NPUMEHEHHUI0. TemM caMblM MareéMaThKa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(GOpMHUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIUICHUS HIKOJIHHUKOB. PackphiBasi BHYTPEHHIOIO
TapMOHHUIO MaTeMaTHKH, (GOpMHUPYsS MOHHUMAaHHE KpacoThl W HU3SIIECTBA MaTEeMaTHUYECKHX
paccyxeHuii, anredpa BHOCUT 3HAYUTEIBHBIN BKJIA/ B 9CTETUUECKOE BOCIIUTAHHUE YUAIIUXCS.

MecTto npeamera B y4eOHOM IIaHe:

Cpox peanuzanuu nporpamMmmbl — 3 roga. CornacHo Y4yeOHOMY TJIaHy THMHA3WU JIJIs
M3YYEHHUs TpeaMeTa MaTeMaTHKa Ha ypOBHE OCHOBHOTO o0Imiero oOpasoBaHus oTBoauTcs 510
4acoB, U3 pacueTa 5 yacoB B Hezemo. Ha n3yduenue npeamera B 9 kinacce otBoautcst 169 gacos.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

PAIIMOHAJIbHBIE UMCJIA
BbInycKHUK Hay4dHUTCS:

1) moHMMaTh 0COOCHHOCTH JECATHYHON CUCTEMBI CUMCIICHUS;

2) BIAJETh MOHATHIMH, CBI3aHHBIMHU C ISTUMOCTBIO HATYPAIbHBIX YUCEIT,

3) BBIpaKaTh YHMClIa B OSKBUBAJICHTHBIX (OpMax, BbIOMpas HamOolee IMOAXOISIIYI0 B
3aBHCUMOCTH OT KOHKPETHOI CUTYyallHH;

4) CcpaBHHMBATH M YIOPSIOYMBATH PAIIHOHATBHBIC YUCIIA;

5) BBINOJHATH BBIYMCICHUS C PAI[MOHATBHBIMU YHCIAMH, COYETas YCTHBIC U MHUCbMEHHBIC
IIPUEMBI BBIUYMCIIEHUH, IPUMEHEHUE KAJIbKYJIATOPA;

6) uWCrmoab30BaTh TMOHITHS M YMEHHS, CBS3aHHBIE C TMPOMOPIHUOHATBHOCTHIO BEITHUYHH,
IIPOLIEHTaMH B XOJ€ PEIIEHUS MAaTEMaTUYECKUX 3a7ad U 3a/a4d U3 CMEXHBIX IIPEIMETOB,
BBITOJIHATD HE CII0XKHBIE IPAKTUYECKHUE PACUETHI.

Buinycknux noayuum 603MOICHOCb
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NO3HAKOMUMbCS ¢ NOZUYUOHHBIMU CUCIEMAMU CHUUCTIEHUSI ¢ OCHOBAHUAMU, OMIUYHbIMU
om 10;

Yernyoumo u pazeums npedCmagieHus 0 HAmypaibHbIX YUCLAX U CBOUCMBAX 0eIUMOCTU,
HAYYUmuvCs UCNONb308aMb NPUEMbl, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, blOUPAS NOOXO0OAUWUL 0I5 CUMYAYUU CHOCOO.

JENCTBUTEJIbHBIE YUCJIA
BeinnyckHMK HayduTes:
HCITOJIH30BaTh HaYaIbHBIC MTPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN;
BJIQJICTh TIOHSITHEM KBAJIPATHOT'O KOPHSI, IPUMEHSTH €r0 B BEIYHUCIICHHSIX.
Buvinyckrux nomryuum 6o3mooicnocms !
paszeums NpeocmasieHue O Yucie U YUCLOBbIX CUCMEMAax Om HAMypaibHblX 00
OelicmeUmMeNbHbIX YUcell, 0 POaU bIYUCTEHUL 8 Yel08eYeCKOU NPAKMUKe,
pazeums U yenyoumv 3HAHUA O OECAMUYHOU 3anuUcu OeluCmeUmMeNbHbIX Uucel
(nepuoduueckue u Henepuoouueckue opoou,).

N3MEPEHNMA, ITPUBJIMDKEHW A, OUEHKHA
BeinyckHMK Haydures:
UCIIOJIB30BaTh B XOJE PELICHHUS DJIEMEHTAPHBIE IIPEICTaBICHUs, CBS3aHHBIE C
NpUOIMKEHHBIMY 3HAUEHUSIMU BEIHYHUH.
Buvinycknux nomyuum 603MOCHOCHb.
NOHAMb, YMO YUCAOBble OAaHHble, KOMOpble UCNONb3YIOMC OJi XapaKmepucmuxu
00bEKMO8 OKPYAHCAOWe20 MUpd, AGIAIOMCA NPEUMYWeCMBEHHO, NPUOIUNCEHHBIMU, YMO
nO 3aNUCU NPUOTUIHCEHHBIX 3HAYEHUL, COOEPHCAUUXCSL 8 UHPOPMAYUOHHBIX UCTIOYHUKAX,
MOJICHO CYOUMb O NOCPEUIHOCIU NPUOTIUINCEHUSL,
NOHAMb, YMO NOSPEUHOCMb PEe3VIbMAma Gbl4UCTIeHU OONHCHA OblMb cousmepuma ¢
HO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAYKEHU A
BBITyCKHUK HAYIHUTCS:
BJIQ/IETh TIOHATUSAMHU «TOKJECTBOY, «TOXKIECTBEHHOE MPeoOpa3oBaHUey, pelaTh 3a/1a4H,
coJiepskanire OyKBeHHbIE JaHHBIE; padoTaTh ¢ (hOpMyliaMu;
BBIMIOJHATh  NPEe0Opa3oBaHUsl  BBIPAKEHUH, COAEpXKAIIMX CTENEHH C  IeNbIMH
MOKa3aTeJsIMH U KBaJpaTHbIE KOPHH;
BBITIOJHATh TOXJAECTBEHHBIE MpeoOpa3oBaHUsl PAlMOHAIBHBIX BBIPAKEHUN Ha OCHOBE
NpaBWJI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMH Ipo0smu;
BBITIOJTHATH Pa3NioKeHNE MHOTOWICHOB HA MHOKHUTEIH.
BoinyckHux noayuum 603mMoNCHOCMb.
HAYYUMbCs BbINONHAMbL MHO20ULA208ble NPeoOPA3068aHUs PAYUOHATLHBIX GbIPANCEHUL,
NPUMEHSIS, WUPOKULL HAOOP CnOCOO08 U NPUEMO8;
NPUMEHAMb  MOHCOECMBEHHblE NPeodpa3oeanus Olisl peuleHus 3a0ay U3 pasiudHblx
pazoenos Kypca (Hanpumep, Ons HAXONCOEHUs HAUOONbULe20/HAUMEHbULE2O0 3HAYEHUs.
8bIPAICEHUS).

YPABHEHUA
BBITyCKHUK HAYIHTCS:
peliaTh OCHOBHBIC BU/IBI PAIIMOHATBLHBIX YPABHEHUI C OTHON MEPEMEHHOMN, CUCTEMBI IBYX
YPaBHEHHH C JIBYMS TIEPEMECHHBIMU;
MOHNMATh ypaBHEHUE KaK BAXHEHUIIYI0 MAaTEMaTHYECKYI0 MOJENb HJsl ONUCAHUS H
U3YYCHHS Pa3HOOOpa3HBIX pEAIbHBIX CHTYallMi, pemarb TEKCTOBBIC —3aJadu
anredpandeckuM METOI0M;
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NPUMEHSATH TpadUUecKue MPEICTaBICHHS JJIsl HCCICOBAHUSI YPaBHEHUH, UCCIICTIOBAHUS
U PEIICHUS CUCTEM YPaBHEHHI C IBYMsI IEPEMEHHBIMHU.

Boinycknux noayuum 603mMoNCHOCb:

061a0emb CNeYUuaIbHbIMU NPUEMAMU PeUleHUs YPAGHEHULL U CUCIEeM YPAGHEHUT, Y8ePeHHO
NPUMEHAMb annapam ypasHeHull 0/ peuleHus pasHo0OPA3HbIX 3a0ay U3 MAmMeMamuKu,
CMEJHCHBIX NPeOMemos, NPAKMUKU,

npumenams  epagpuueckue npedCmasieHus OJisi UCCIe008AHUs YPABHEHUlU, Cucmem
VpasHenutl, cooepicaujux OykeeHHvle Kodgh@duyuenmol.

HEPABEHCTBA
BeinyckHuK Haydures:
MOHUMATh W MPUMEHATh TEPMUHOJOTHUIO M CHUMBOJIHKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTB, CBOMCTBA YNCIOBBIX HEPABEHCTB;
peuiaTh TMHEHHbIE HEPaBEHCTBA C OJTHOW MEPEMEHHON M UX CUCTEMBI; PEIIaTh KBaAPATHHIE
HEPABEHCTBA C OMOPOM Ha rpaduueckue mpeICTaBICHHS;
MIPUMEHSTD alllapaT HEPABEHCTB ISl PEIICHUS 3a/1a4 U3 Pa3IMYHBIX Pa3JIeiioB Kypca.
Buvinycknux nonyuum 603mMocHocms HAYUUMbCL:
PA3HOOOPA3HBIMU  NpUemMamu  OOKA3AMenbCmed HePABEeHCME, Y8EPEHHO NPUMEHAMb
annapam HepageHcma 0 peueHus pazHo0OpA3HbIX MAMeMamu4eckux 3a0ay u 3a0ay u3
CMECHBIX NPeoMemos, NPAKMUKU.
Ipumenamo epaghuueckue npeocmagnenus Ona UCCIE008AHUS HEPABEHCMS, CUCHEM
HepaseHcma, cooepucaux OyKkeeHuvie KoIghduyueHmeoi.

OCHOBHBIE ITOHATHSA. YACIIOBBIE ®YHKIINN
BhIyCKHUK Hay4UTCS:
IIOHUMATHh U UCIIOJIB30BAaTh q)YHKHI/IOHaHI)HBIC IIOHATUS U A3BIK (TepMI/IHBI, CUMBOJIMYECKUEC
0003HaYeHHUS);
CTPOUTH IrpaUKH NEMEHTapHBIX (YHKIUH; HCCIEI0BaTh CBONCTBA YMCIOBBIX (PYHKIIMM
Ha OCHOBE M3y4YCHHUS MTOBEJICHHS UX IPaUKOB;
IIOHUMAaThb (i)y'HKIII/IIO KaK Ba)KHCfIHIym MAaTeMaTU4CCKYI0 MOACIb MJId OIMCAaHUA
NPOIIECCOB M SIBJICHUH OKPYKAIOIIET0 MHpPA, MPUMEHATh (DYHKIIMOHAIBHBIA SI3BIK JUIS
OIIMCaHUA U UCCIICAOBaAHUA 3aBUCHUMOCTEN MCKOY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYNHAMU.
Bbll’lyCKHuK noaydunt 603MOHCHOCNTIb HAYUYUMbCAL:
APOBOOUMb UCCIEO08AHUSL, CEA3AHHbIE C U3VUEHUEM CE0UCME (DYHKYUL, 6 MOM Yucie ¢
UCNONIL30BAHUEM KOMAbIOMEPA,; HA OCHOBe 2PAPDUKO8 U3YHUeHHbIX (PYHKYULL cmpoums Ooiee
CNLOJICHBIE 2paApuKU (KYCOUHO-3A0AHHbLE, C «BbIKOLOMbBIMUY MOYKAMU U M. N.);
UCNONb308aMb (DYHKYUOHAIbHBIE NPEeOCMABIeHUss U C8OUCMEd (YHKYUll 018 peulenus
MamemMamuyeckux 3a0ay u3 pasiuyHblx pa3oenos Kypcd.

YUNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU
BhInycKHUK HAy4UTCS:
IIOHUMATh U HUCIIOJB30BATH SA3BIK HOCJ'Ie)IOBaTeJ'H)HOCTCI\/'I ( TEPMHHBI, CUMBOJHNYCCKUC
0003HAYCHNUS);
MIPUMEHSTHh (POPMYJIbI, CBA3aHHbBIE C ApU(PMETHUECKON U TEOMETPUUYECKOM MPOrpecCusiMu,
U anmapar, chOpMUPOBAHHBIN MPU U3YYCHUU JPYTUX Pa3eliOB Kypca, K PEIICHUIO 3a1a4
B TOM YHUCJIC C KOHTCKCTOM U3 peanLHoﬁ JKHU3HU.
BoinyckHuk nonyuum 603mMoNCHOCIb HAYUUMBCA.:
pewams KOMOUHAMOPHbBLE 3A0A4U C NPUMEHEHUEM (YOPMYI N-20 YJIeHA U CYMMbL NEPELIX N
YEeHOB8 APUPMEMUYECKOU U 2eOMEeMPUYECKOU NPOSPeCCUll, NPUMEHSIS NPU JMOM Annapam
VPAGHEeHUlL U HePaABEeHCMS,



4) nonumamv  apupmemuueckyio U 2eOMEMPUYECKYI0  Npocpeccuu  Kak — QYHKyuu
HamypaibHo20 apeyMeHma, CesA3bl8ams apu@dMemuyecKylo npoepeccuro ¢ JAUHeUHbIM
POCMOM, 2e0MEMPUYECKYI0 — C IKCHOHEHYUATIbHBIM POCTIOM.

OIMNMCATEJIbHASL CTATUCTUKA
BbinyckHUK HayduTCs MCHOJIb30BaTh MPOCTEHIINE CHOCOOBI MPEACTABICHUS U aHAIU3a
CTAaTUCTUYECKUX JTAHHBIX.
Buinycknux nonyuum 603moorcHocms npuobpecmu nepeoHa4anibHblll ONblM OPeaHUu3ayul
cbopa OamHbIX NPU NPOBEOeHUU ONpoca O0OWeCMB8EeHHO20 MHEHUs, OCYWEeCMmEIAmb UX aAHAIU3,
nPeocmasiims pe3yibmamsl Onpoca 8 suoe madauysl, OUASPAMMUL.

CJIVYAMHBIE COBbITUS U BEPOSITHOCTbD
BBINyCKHUK HAy4YHTCS HAXOJUTh OTHOCUTEIILHYIO YacTOTY U BEPOSTHOCTh CIYy4ailHOTO
COOBITHSL.
Buinycknux — nonyuum — 803M0JICHOCMb — npuobpecmu  ONbIM  NPOBEOCHUs.  CAYHAUHBIX
IKCNEPUMEHMO8, 8 MOM YUCTe, C NOMOUWDBIO KOMNbIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEeMayuu
Ux pe3yibmamos.

KOMBHUHATOPUKA
BrITTyCKHUK HAy9UTCS pelraTh KOMOMHATOPHBIC 3a/1a9U Ha HAXO0XICHHUE YHCIIa 00BEKTOB WITH
KOMOHWHAIIUM.
Buinycknux nonyuum 603MOMCHOCMb HAYYUMBCS HEKOMOPBLIM CNEYUATbHBIM NPUEMAM PeuleHUsl
KOMOUHAMOPHBIX 3A0aH.

HATJIAAHAS TEOMETPUA
Buinycknuk nayuumcs:

1)  pacrno3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJCIISIX M B OKPYXKAIOIIEM MHUPE TIIOCKHE U
IPOCTPAHCTBEHHbIE TEOMETPUUECKHE (PUTYPHI;

2)  pacno3HaBaTh Pa3BEePTKH KyOa, MPsIMOYTOJIBHOTO MapauIeNenuie/1a, TPaBuibHOI
nupaMu/abl, HUWJIMHAPA U KOHYCA,

3)  ompenensTsb MO IMHEHHBIM pa3zMepaM pa3BepTKU (UTYpHI THHEIHBIC pa3Mepbl CaMoi
¢buryps! 1 Ha060pOT;

4)  BBIYUCIATH 00BEM MPSIMOYTOJLHOTO MapaslieNenuIesa.

Buinycknux nonyuum 603moxicHOCMb.!
5)  BBIUHCIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTYDP, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX IIaPAJIJICIICIIUIIEIOB;
6)  yruyOWTb U pa3BUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX HUTYPax;
7)  TPUMEHSTH MMOHATHE PAa3BEPTKHU JUIS BHITOJHEHUS MPAKTUUIECKUX PAaCcUETOB.

I'EOMETPUYECKUE ®UI'YPbI
Buvinycknuxk nayuumcs:

1)  moMB30BaThCS A3BIKOM FE€OMETPHH IS OTIUCAHUSI TPEIMETOB OKPYKAFOIIEr0 MUPa U UX
B3aUMHOTO PACTIOJIOKCHHUS;

2)  pacro3HaBaTh U U300pakaTh HA YEPTEXkKAX M PUCYHKAX T€OMETPHUECKUE (DUTYPBI U UX
KOH(pUTypamnmu;

3)  HaXOIUTh 3HAYCHHMS JJIMH JIMHEWHBIX DJIEMEHTOB (PUT'Yp ¥ UX OTHOIICHUS, TPAJTyCHYIO
Mepy yrioB ot 0 0 180° , mpuMeHss onpeieenus, CBOHCTBA M MPU3HAKU (UTYP H HX



4)
5)
6)

7)

8)

9)

10)
11)
12)

13)

1)
2)
3)

4)
5)

6)

7)
8)

9)

1)

2)

3JIEMEHTOB, OTHOIIICHUS GUTyp (PaBEHCTBO, MO001M€E, CHMMETPHH, TTOBOPOT,
napaJuleJIbHBIN IEPEHOC);

OIepUPOBAThH C HAYAIbHBIMU MOHATUSMU TPUTOHOMETPUH U BBIIIOIHSTH AJIEMEHTapPHbIE
orepanuu HaJ QYHKIUSMH YTIIOB;

pelaTh 3aJa41 Ha 10Ka3aTeIbCTBO, OMHUPAasCh HAa U3y4eHHbIE CBOMCTBA puryp u
OTHOILICHHUIA MEXy HUMH U TIPUMEHSISI H3Y4YE€HHBIE METO/IbI I0KA3aTEIbCTB;

peliaTh HECIOXKHBIE 3314l Ha MOCTPOSHHUE, IPUMEHSIS] OCHOBHBIE AJITOPUTMBI TOCTPOCHUS
C IOMOILBIO [IUPKYJIS U JIUHEUKH;

pelaTe IpocTeiire IIaHuMeTpUYECKre 3aJa4i B TPOCTPAHCTBE.

Buinycknux nonyuum 603modicHocms.:
OBJIaACTh MECTOAaMU peH_IeHI/HI 3aJa4 Ha BBIYUCIICHUA U A0Ka3aTC/IbCTBA, METOAOM OT
IIPOTUBHOTO, METOJIOM MOJ00MS, METOZOM Iiepedopa BApHAHTOB U METO0OM
FGOMCTquGCKI/IX MECT TOYCK,
IIPHOOPECTH OIBIT IPUMEHEHHS are0panyecKoro ¥ TPUrOHOMETPHUYECKOT'0 anrapara v
UJEN ABUKEHUS IIPU PELICHUN T€OMETPUYECKHX 3a]1a4;
OBJIQJICTh TPAJUIIMOHHOW CXEMOW PEIICHHS 33/]1a4 Ha MMOCTPOSHHUE C TIOMOIIBIO IIUPKYJIS U
JUHEHKU: aHAIIN3, TOCTPOCHHUE, JIOKA3aTeIILCTBO U UCCIICIOBAHNC,
HAYYHTHCS PEIIaTh 33/1a49K Ha TIOCTPOCHUE METOJIOM T'€OMETPHUECKOTO0 MECTA TOUYCK H
METOHOM IT000HS;
prOOPECTH OMBIT UCCIICIOBAHUS CBOWCTB TNIAHUMETPUYECKUX (DUTYP C IIOMOIIIBEO
KOMIIBIOTEPHBIX IIPOrpamM;
IIPHOOPECTH OIBIT BBHIIIOJHEHUS MPOCKTOB 1O TeMaM: «I eoMeTprudecKkue npeoOpa3oBaHus
Ha TUIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1Mo GopmyIiey.

N3MEPEHUE '’EOMETPUYECKUX BEJIMYNH

Buinycknux nayuumcs:
UCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JJINH, IO U YIJIOB MIPU PEIICHNH 3314 Ha
HaXO0XJIEHNE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, I'PayCHOI MEpHI yTia;
BBIUNCIIATH JUTMHBI JMHEWHBIX 3JIEMEHTOB (PUTYp U MX YIJIbI, UCTIONB3Ys (POPMYIIbI ATUHBI
OKPYKHOCTH M JUIMHBI AYTU OKPYKHOCTH, (hOpMYJIbI TUTOIAAeH GuUryp;
BBIUNCIIATH IUIOIAU TPEYTOJbHUKOB, IPSIMOYTOJbHUKOB, TapaluIeIOrPaMMOB, Tpameui,
KpPYTOB U CEKTOPOB;
BBIUNCIIATH JUIMHY OKPY>KHOCTH, JUTMHY 1YTH OKPYXHOCTH;
pelaTh 3aauu Ha JJOKa3aTelbCTBO C UCIOJIb30BaHUEM (DOPMYIT IITMHBI OKPYKHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, GOopMyJI IIomaneil puryp;
pelaTh IPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKACHUEM F€OMETPUUECKUX BEIUUNH
(Mcronb3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buoinyckuux noayuum 603modxcHocmy:

BLIYUCTIAMb NAOWAOU PUSYD, COCMABNIEHHBIX U3 08VX UNU Doee NPAMOY20NbHUKOS,
napanienocpammos, mpey2oibHUKo8, Kpy2a u cekmopa,

BLIYUCTIAMb NAOWAOU MHO20Y20IbHUKOS, UCNOIb3YA OMHOULEHUS PAGHOBETUKOCU U
PABHOCOCMABNIEHHOCTU

npuodpecmu Onvlm NPUMEHeHUs aneeopauyecKko20 U mpueoHOMempuyecKko20 annapama u
uoeti 08UNCEHUS NPU peleHUl 3a0ay HA 8blYUCIeHUe NIouadel MHO20Y20/IbHUKOS.

KOOPJIMHATHI
Buinycknux nayuumes:
BBIUKCIIATH UIMHY OTpe3Ka [0 KOOPAWHATaM €r0 KOHIIOB; BEIUUCISATh KOOPIUHATHI
CepeIMHbI OTPE3KA;
MCIOJIb30BaTh KOOPAMHATHBIN METO/ JUIS U3YYeHHsI CBOMCTB MPSMBIX U OKPYKHOCTEH.



BoinyckHux noayuum 603mMONCHOCMb.

3)  osrademv KOOPOUHAMHBIM MEMOOOM PEUeHUs. 3A0ad HA SbIYUCICHUE U OOKA3AMENbCMEO;

4)  npuobpecmu onvim UCHONLIOBAHUS KOMNbIOMEPHBIX NPOSPAMM OISl AHAIUZA YACHHBIX
CYUAe8 83AUMHO20 PACHONONCEHUSL OKPYICHOCHEN U NPSIMBLX,

5)  mpuobpecmu onvim gvinonnenusi npoekmos Ha memy «lIlpumenenue KOOpOUHAMHO2O
Memooa npu peuteHuu 3a0a4 Ha 8blYUCTEHUe U OOKA3AMENbCHIBOY.

BEKTOPDBI

Buinycknux nayuumces:

1)  omepupoBaTh C BEKTOPAMH: HAXOIUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
TEOMETPUYECKH, HAXOAUTH BEKTOP, PaBHBINM ITPOU3BEICHUIO 3alaHHOI0 BEKTOpA HA YUCIIO;

2)  HaAXOJWTh JUIS BEKTOPOB, 33JJAHHBIX KOOPIMHATAMU: JUTMHY BEKTOPa, KOOPIAUHATHI CYMMBI
U pPa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAUHATHI IIPOU3BEIEHHS BEKTOPA Ha YKCJIO,
IPUMEHSISI P HEOOXOAUMOCTH COUETATENIbHBIH, IEPEMECTUTEIBHBIN U
pacnpenenTeNbHbINA 3aKOHBI,

3)  BBIUHCIATH CKAJISIPHOE MIPOU3BEJCHUE BEKTOPOB, HAXOIUTD YroJI MEXK/1Y BEKTOPaMH,
YCTaHaBIUBATh IIEPIIEHIUKYISAPHOCTD IIPSMBIX.

Boinycknux noayuum 603mMoNCHOCMb.
4)  oenademv 6eKMOPHLIM MEMOOOM O/ PeUleHUsl 340a4 HA 8bIYUCIEHUE U OOKA3ZAMENbCIBO,
5)  npuobpecmu onvim evinonnenus npoekmos Ha memy «Ilpumenenue 6ekmopHo2o Memooa
npu pewlenuy 3a0ay Ha GblYUCIeHUe U O0KA3AMeNbCMBEO .

COJEPKAHUE KYPCA
APUOMETHUKA

PanuonanbHble ynciaa. PacmmpeHne MHOXKECTBA HATYPaJbHBIX YHUCEN 1O MHOXKECTBA
1enablX. MHOXKECTBA LENBIX YMCENI 10 MHOXECTBA PAallMOHAJIBHBIX. PalMOHAIBHOE YHCIO KaK
oTHoUIeHWe M/N, riae M- 1menoe Yucio, N — HaTypanbHoe. CTENeHb C [ENbIM IToKa3aTeieM.

HeiictBuTenbHble yucaa. KBaapartHelii KOpeHb W3 unciia. KOpeHb TpEThel CTEneHw.
3anuch KOpHEH ¢ MOMOIIbIO CTENIEHU C IPOOHBIM ITOKa3aTeNeM.

[TonsiTe 00 uppanMoHaNbHOM 4YHcie. MppaloHanbHOCTh YKCiIa U HECOM3MEPUMOCTh
CTOPOHBI ¥ TMaroHaIu KBajpara. JlecaTnynble MpUOIMKEHU UPPALIMOHATIBHBIX YHCE.

MHOXECTBO  JNEUCTBUTEIBHBIX 4YMCEN; NPEICTABICHHUE JIEUCTBUTENBHBIX  YHUCEN
0ECKOHEUHBIMU JIECATHUHBIMU 1po0siMu. CpaBHEHUE JIEHCTBUTENBHBIX YUCEI.

Koopaunarnas npsmas. U300paxkenue uncen TOUKkaMy KOOpIMHATHON MpsiMoid. UncnoBsie
IIPOMEKYTKH.

N3mepenusi, npudanxeHusi, oueHku. Pa3zmepsl 00BEKTOB OKpykarollero mupa (ot
AJIEMEHTApHbIX YacTUl] 10 BceneHHOM), AMUTENBHOCTh IPOLECCOB B OKPYXKAIOIIEM MHPE.
Belnienenrie MHOKHATENS — CTETIEHH JIECATH B 3alIMCH YUCIIA.

[TpubnuxEéHHOEe 3HAYCHHE BEIWYHMHBI, TOYHOCTh NpuOMkeHus. [Ipukunka W oleHka
pE3yJIbTaTOB BBIYMCICHUM.



AJITEBPA

AJjredpanyeckue BbIpaxeHusi. bykBeHHbIE BBIpa)XKE€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU).
UucnoBoe 3HaYeHHE OYKBEHHOTO BbIpakeHUs. JlomycTUMBble 3HAU€HHUsS] TEPEMEHHBIX.
[ToncranoBka BbIpakeHUH BMecTO nepeMeHHbIX. [IpeoOpa3oBanue OYKBEHHBIX BBIPQXKEHUH Ha
OCHOBE CBOMCTB apu(pMeTHUECKUX AeiicTBUi. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXIECTBO.

Crenenp ¢ HaTypajdbHBIM IIOKa3aTreaeM M €€ CBOMCTBA. OIHOYICHBI U MHOTOUJICHBI.
Crenenp MHorowieHa. CiiokeHUE, BBIUWTAHUE, YMHOXEHHE MHOTOWIEHOB. DOpMyIibl
COKpAILLEHHOTO YMHOXXCHMs: KBaJpaT CyMMbl M KBaapaT pasHoctH. dopmyna pasHoCTH
kBagpatoB. [IpeoOpa3zoBanue 1eNOr0 BhIpaKEHHUsI B MHOTOWIEH. Pa3nokeHne MHOTOWICHOB Ha
MHOKUTEJIM. MHOTrOoWIeHbl ¢ 01HOU nepeMeHHoi. Kopenb MHorouwnena. KpajparHbiii TpEXUJIEH;
pa3ioKEeHUE KBAIPATHOIO TPEXWICHA Ha MHOXKHUTEIIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWCTBO anreOpamveckoil mapodu. CroxeHue,
BbIUHMTaHUE, YMHOXEHHE, JeJieHue anredpanueckux podeil. CTeneHsp ¢ LesbIM oKa3aTesieM U eé
CBOMCTBA.

PannonanbHble BoIpaykeHUS U UX IpeoOpazoBaHusl. Jloka3aTeabCTBO TOXKIECTB.

KBanpartubie kopHu. CBoiicTBa apupMeTHUECKUX KBAJPAaTHBIX KOPHEH U UX IPUMEHEHUE
K [Ipe0OPa30BAHUIO YMCIIOBBIX BHIPAKEHUI U BHIYUCICHUSM.

YpaBHeHnusi. YpasHeHue ¢ oqHoi nepeMeHHoi. Kopenb ypaBHeHus. CBOMCTBA YMCIIOBBIX
paBeHCTB. PaBHOCMIIBHOCTh YPaBHEHHH.

JluneitHoe ypaBHeHue. KBajpaTHoe ypaBHeHHe: (opMyna KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buera. Penienue ypaBHEHUH, CBOASIIMXCSA K JIMHEWHBIM M KBaJIPaTHBIM.
[Tpumepsl pemieHuss ypaBHEHHH TpeTbel U ueTBepToi creneHed. Pemenue apoOHO-
palMOHAIbHBIX YPABHEHUM.

YpaBHeHHs C OByMs IIEpeMEHHbIMU. JIMHEHHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU,
IIPUMEPBI PEIICHUI YPaBHEHUH B LIEJIbIX YUCIIAX.

Cucrema ypaBHEHUH ¢ JByMs nepeMeHHbIMU. PaBHOCMIBHOCTE cucTeM. CUCTEMBI ABYX
JIMHENHBIX YPABHEHUH € IByMsI IEPEMEHHBIMU; PEILICHNE MOJICTAHOBKOU U ci10keHueM. [Ipumepsl
PELICHUS CUCTEM HEIMHEHNHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMH.

Pemrenre TekCTOBBIX 33714 aNreOpanyeckuM CIiocoOOM.

JlekapToBbI KOOpJIMHAThl Ha IUIOCKOCTH. ['padmueckass MHTepHpeTalnus ypaBHEHHS C
JIBYMsI TNEepeMEHHbIMU. ['paduk JMHEHHOro ypaBHEHUS C JIByMsl IMEPEMEHHBIMU; YTJIOBOMN
KO3 PULIMEHT NPSAMON; ycI0BHE NapayieIbHOCTH NpAMBIX. I'paduku npocTeimmx HennHeHbIX
ypaBHEHUM: mapabona, runepdbona, OKpyKHOCTb. ['paduueckas uHTEprpeTanuss CHCTEM
YPaBHEHUH C ABYMs IIEPEMEHHBIMH.

HepaBencrBa. YwnciioBble HepaBeHCTBA M HX cBoWcTBa. HepaBeHCTBO ¢  0JHOM
[epeMEHHON. PaBHOCHIBHOCTb HEpaBEHCTB. JIMHEHHBIE HEPAaBEHCTBA C OHOW IEPEMEHHOM.
KBagpartHsie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OAHOW ITEPEMEHHOM.

OYHKINU

OcHOBHBIE MOHATHSA. 3aBUCUMOCTh U MeX Ay BenuunHamu. [lonsarue pynkuuun. O6nactb
orpezeNieHus: 1 MHOKeCTBO 3HaueHu QpyHkunu. CriocoOs! 3aganust QyHKIuN. ['papuk GyHKIMIA.
CpoiictBa ¢yHKUMHA, HX oToOpaxeHue Ha rpaduke. [Ipumepsl rpadukKoB 3aBUCUMOCTEH,
OTPAKAIOIIUX PeaJIbHBIE MPOLIECCHI.

YuciaoBble  pynkuum. DyHKIMM, ONUCHIBAIOIIME MPSIMYyl0 W OOpaTHYIO
MIPOMOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuHeliHas dyHKuus, ee rpaduk u

cBoiictBa. KBagpatuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. CTemeHHble (QYHKIUH C

k
HaTYpalbHBIMU MOKa3aTeIaMu 2 U 3, uX rpaduku u cBoiicTea. ['paduku Qynkuuil y =v=, y = v

y =X



YucioBble mocjaenoBaTeJbHOCTH. [IoHATHE YNCIOBOI IOCIEIOBATEILHOCTH. 3aJaHue
MOCIIEI0BATEIPHOCTH PEKYPPEHTHOM (HOPMYIION #-TO dYJieHa.

Apudmernueckas u  reomerpuueckas mporpeccuu. Dopmynsl  n-TO  4ieHa
apu(METHUECKOW M T€OMETPHUECKONW MPOTpeccuii, CymMma MepBbIX #—X WiICHOB. M300pakeHue
YJIEHOB apu(PMETUYECKON U TeOMETPUUYECKOI Mporpeccuii TouKaMu KOOPIUHATHON TJIOCKOCTH.

BEPOATHOCTD U CTATUCTUKA

OnucarenbHasi craTucTuka. [IpencraBieHue NaHHBIX B BHUAE TaONHIl, TUarpamu,
rpa¢ukoB. CnydaiiHas H3MEHYMBOCTb. CTaTHCTHUYECKHE XapaKTEpUCTHKM HaOopa JaHHBIX:
cpenHee apu(pMeTHUECKOE, MEAuaHa, HauOoJbIICe U HAUMEHbIIEE 3HAUCHUS, pa3Max.
[IpencraBieHne o BEBIOOPOYHOM HCCIIEIOBAHUU.

Cay4aiinble coObITHSI M BepOATHOCTB. [loHATHE O ciy4yailHOM ONBITE U CIIy4aiHOM
coObiTuM. YacroTa ciydaifHOro coObITHs. CTaTUCTUYECKUN MOAXOJ K MOHATUIO BEPOSITHOCTH.
BeposiTHOCTH TPOTHBONOI0XKHBIX cOObITHH. He3aBucumble cOObITUS. Y MHOKEHUE BEPOATHOCTEH.
JlocToBepHble U HEBO3MOXHbIE COOBITUSA. PaBHOBO3MOXHOCTH coObITHH. Kitaccuueckoe
OIIpEECIICHUE BEPOATHOCTH.

KomOunaropuka. Pemienne KOMOMHAaTOpHBIX — 33j7ad  IepedOpoM  BapuUaHTOB.
KomOunaTtoproe mpaBuiio ymHoxkeHus1. [lepectanoBku u paxropuan.

JIOI'MKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBEeHHbIE NMOHATHA. MHOXXECTBO, 3JIEMEHT MHOMKECTBA. 3a/laHue
MHOXECTB IIEPECEYCHHEM JJIEMEHTOB, XapaKTePUCTHYECKUM CcBoicTBOM. CTaHmapTHBIC
0003HaueHMsI YUCIOBBIX MHOXeCTB. IlycToe MHOXecTBO M ero o6osnauenue. [logmMHOXKeECTBO.
OO0benuHeHNe U NepeceyeHne MHOXKECTB, Pa3HOCTh MHOKECTB.

WnmocTparyist OTHOLIEHUH MEXTy MHOKECTBAMH € TOMOIIIBIO TuarpaMm Difnepa — Benna.

JjieMeHTbl JOTHKH. [loHATHE O paBHOCWIBHOCTH, CII€IOBAaHUM, YIOTpeOIieHUE
JIOTUYECKUX CBSAZOK eCl ..., MO..., 8 MOM U MOAbKO 8 MOM CIyuae, TOTUYECKUe CBA3KHU U, UTU.

MATEMATHKA B UICTOPUYECKOM PA3BUTHUUN

Hctopus GpopmMHupoBaHUS MOHATHS YHUCIIA: HATypajibHbIE YKcia, APOOH, HEAOCTATOUHOCTh
PAlMOHATIBHBIX YHCEN JUIsl TEOMETPUUYECKUX M3MEpPEeHU, uppanuoHaibHble yncia. CTapuHHbIE
cucteMsl 3anucu uucen. [Ipodu B BaBuione, Erunte, Pume. OTKpbITHE AECATUYHBIX IPOOEH.
Crapunnsle cucteMbl Mep. [lecsatuunbie Opobu u MmeTpuyeckas cucreMa mep. llosBneHue
OTpHULATENBHBIX Yucen U Hys. JI. Marauukuit. JI.Ownep.

3apoxaeHue anreOpsl B Hempax apudmeruku. An-Xopesmu. PoxaeHme OykBeHHOM
cumBoiuku. I[1.depma, @.Buer, P.JlekapT. Mcropust Bonmpoca 0 HaxoxaAeHUH (HopMysi KOpHEH
anreOpanvyeckux YpaBHEHMM, Hepa3pelMMoCTh B paJuKajaX YpaBHEHUU cTeneHu, Oonblieit
yetslpex. H.Tapranes, Jx.Kapaano, H.X.A6ens, O."anya.

N3006perenune MeToga KOOpIMHAT, TO3BOJISIONIETO EPEBOIUTH T€OMETPUUECKHE OOBEKTHI
Ha s13bIK anreopsl. P.Jlekapt u I[1.depma. [IpumMeps! pa3nuyHbIX CUCTEM KOOPAMHAT Ha TNIOCKOCTH.

3amaua Jleonapao IIuzanckoro (duboHauum) o kponukax, ynciaa Gubonayun. 3amayda o
IaXMaTHOM JTOCKE.

Hcrokn Teopun BEpOSITHOCTEN: CTpaxoBoe eio, azapTHble Urpsl. [1.depma u b.ITackans.
A.bepuymnu. A.H.Koamoropos.

I'EOMETPUA



Harnsanas reomerpus. HarnsaHele npeacTaBieHust O MPOCTPAHCTBEHHBIX (Urypax: Kyo,
napajjieNienunen, Npu3Ma, NOHpamMuja, map, cdepa, KoHyc, IumHAp. M300paxenue
npocTtpaHcTBeHHBIX (uryp. [Ipumeps! cedennii. MHororpanHuky. IIpaBuiibHble MHOIOIpaHHUKH.
IIPUMEPBI Pa3BEPTOK MHOIOTPAaHHUKOB, IUJIMHIPA U KOHYCA.

[TonsTue o6bema: equHULBI 00BeMa, 00bEM IPSIMOYTOJIBHOTO Napajuleenunesaa, Kyoa.

I'eomerpuuyeckue ¢urypsl. [Ipsavsie u yrisl. Toudka, npsmasi, INIOCKOCTb, OTPE30K, JIyd.
VYron. Bunel yrioB: BepTHKaIBHBIE U CMEXHbIE YIUIBL. buccekTpuca yria.

[TapayuenpHble M nepecekaromuecs npsmsle. [lepneHaukymnsapHsie npsMbeie. TeopeMsl 0
NapAJUIEIbHOCTH M NEPHEHIUKYISIPHOCTH HMPSAMBIX, NEPHCHIUKYIAP W HAKIOHHASA K IPSIMOM.
CepenMHHBIN NEPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe Mmecto Toyek. CBOHCTBa OMCCEKTPUCHI yIila M CEPEIUHHOTO
NEPIEHAUKYIIAPA K OTPE3KY.

Tpeyronsuuk. BeicoTa, wMeauaHa, OuCCeKTpuca, CpeAHsAs JIMHUSA  TPEYroJIbHUKA.
PaBHOOepEeHHBIE M PABHOCTOPOHHHE TPEYTOJIBHUKH; CBOMCTBA M MPU3HAKU PAaBHOOEIPEHHOTO
TpeyroiabHuka. IIpu3Haku  paBeHCTBA  TPEYrOJIbHUKOB. HEPABEHCTBO  TPEYrOJbHUKA.
CooTHOIIEHNS MEX/1y YIJIaMU U CTOPOHAMU TPEYroJIbHUKA.

CymMma yrioB TpeyrojibHuka. Buemrnue yriel TpeyroiabHuka. Teopema ®aneca. ITonoOue
TpeyroabHUKOB. [lpu3naku momobusi tpeyrompHUKOB. Teopema [ludaropa. Cunyc, KocuHyC,
TaHreHC, KOTAHI€HC OCTPOrO yIiia MpsMOYTOIbLHOTO TPeyroibHHKa M yrioB oT 0 mo 180
IpUBEIEHUE K OCTpOMy Yyriy. PerieHue nNpsMOYrojibHbIX — TPEyroibHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. DOpMyJibl, CBA3BIBAIOIIAE CHUHYC, KOCHHYC, TaHICHC,
KOTaHT'€HC OJHOIO M TOTO K¢ yria. PelmeHue TpeyroJbHUKOB: TeOpeMa KOCMHYCOB U Te€OpeMa
CHUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.

YersipexyrosbHuk. [lapamnenorpamMm, ero cBOMCTBA U npu3Haky. [IpAMoyrosibHuK, KBagpar,
poMO, uX CBOMCTBA U MpU3HAKK. Tpanenus, CpeiHss JIUHUS Tparneuuy.

MHoroyrojasHUK. Beinmykiieie MHOTOyroiabHUKHA. CyMMa yII0B BBITYKJIOIO MHOTOYTOJIbHHKA.
IIpaBunBHBIE MHOTOYTOJIBHUKHU.

OxpyxHOCTb U KpYT. Jlyra, xopaa, ceKTop, cerMeHT. LleHTpanbHblil yro, BIUCAHHBIA yrod,
BEIIMYMHA BIIMCAaHHOIO YyIyIa. B3auMHOEe pacrosokeHue IMpsIMOM U OKPYXKHOCTH, HABYX
OKPY’KHOCTEH. KacaTelabHasl U CEKyIlas K OKPYKHOCTH, UX CBOMCTBA. BIIMCAHHBIC U ONHCAHHbBIC
MHOT'OYTOJIbHUKHU. OKPY>KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAs OKOJIO
TpPEYroJIbHUKA. BriricaHHbIE U ONIMCAaHHBIE OKPYKHOCTH MPAaBWJIBHOIO MHOI'OYT'OJIbHHKA.

['eomerpuueckue npeodbpazoBanus. [lonstue o paseHcTBe Guryp. IloHsaTHe 0 IBMKEHUU:
oceBasl M LIEHTpaJbHAs CUMMETPUHM, MapajlielbHbI MepeHoc, noBopot. [lonsTue o momoOuun
(buryp u roMOTETHH.

[TocTpoenus ¢ moMoIbo HUPKYJIS U JIMHEWKH. OCHOBHBIE 33/]aul Ha TIOCTPOEHUE: JIEJIEHNE
OTpe3Ka II0I0JIaM; IOCTPOCHUE YIUIA, PABHOI'O JAHHOMY; IIOCTPOCHHME TPEYIrOJbHUKA IO TPEM
CTOpPOHAM; TOCTPOEHUE MEPHEeHIUKYIIpa K MPsIMON; MOCTpOEHUE OMCCEKTPUCHI yIiia; AelieHUe
OTpe3Ka Ha N paBHBIX 4AaCTEH.

Pemenne 3a1a4 Ha BEIYKMCIIEHHE, TOKA3aTEIBCTBO U IIOCTPOCHUE C UCIIOIb30BAHUEM CBOMCTB
U3y4eHHBIX (QUryp.

HN3mepenue reoMeTpuyecKUX BeJMYMH. /JIMHA OTpE3Ka. pacCTOSTHUE OT TOYKH JI0 TPSIMOM.
PacCTOSIHUE MEXAY NapaJlIeIbHBIMU IPSIMBIMH.

IIepumeTp MHOTOYTOJIbHHKA.

JUIMHA OKPYKHOCTH, YUCJIO TT; JUIMHA TYTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXY BEIMYNHON HEHTPAIBHOIO YIJIa ¥ JUIMHON JyTH
OKPY’KHOCTH.

[TonstTe mmomann 1uiockux ¢uryp. PaBHOcoCTaBieHHblE W paBHOBEIMKUE (DUTYPBHI.
IInomane npsmoyroybHuKa. Ilnomanyu napamienorpamma, TpeyrojabHuka v Tpanenuy. [lnomans
MHOTOYIOJIbHUKA. ILIOIAAb Kpyra M IUIOIIAAb CEKTOpa. COOTHOIIEHHE MEXAY IIOMAAsIMU
no100HBIX uryp.

Pemienue 3a1a4 Ha BBIYHMCIIEHUE U JJOKA3aTEIbCTBO C UCIIOIB30BAHUEM U3YUYEHHBIX (pOpMyII.



Koopaunarbl. YpaBHenue npsimoi. Koopaunatel cepeaunnl oTpeska. Dopmyna paccTosHus
MEXIYy IBYMSI TOUKAMU IIJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

BexTopbl. J[nmuHa (Moxynb) BekTopa. PaBeHCTBO BekTOopoB. KosuinHeapHble BEKTOPBI.
Koopaunartsl BekTopa. Y MHOKEHHE BEKTOpA Ha YUCIIO, CYMMa BEKTOPOB, Pa3I0KEHHE BEKTOPA 10
JIBYM HEKOJUIMHEApPHbIM BeKTopaM. CKallIpHOE MTPOU3BEICHNE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHbIE MOHATUSL. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3ajJaHue
MHOKECTB TEPEYUCICHUEM »JJIEMEHTOB, XapaKTEepPUCTUYECKUM CBoilcTBOM. [lonMHOXecTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOMXKECTB.

JuaemenThl  Joruku. OmnpeaesneHue. AKCHUOMBI M Teopembl. JlokazaTenbCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHast JaHHOU. [Ipumep u KOHTpIIpuUMeEp.

[TonsiTvie 0 paBHOCHIIBHOCTH, CJIETOBAHHUH, YIIOTPEOICHHUE JOTHUYECKUX CBA3OK eCciu..., mo...,
6 MOM U MOIbKO 8 MOM Cllyyae, TOTUUECKHUE CBSI3KU U, UL

I'EOMETPUA B UICTOPUYECKOM PA3BUTHUN

Ot 3emnemepus k reometpuu. [Tudarop u ero mkomna. @anec. Apxumen. [loctpoenue
IIPaBUJIbBHBIX MHOTOYTroJ1bHUKOB. Tpucekuus yria. KBagparypa kpyra. Y nioenue ky0a. Mcropust
yucna 1. 3onotoe ceuenne. «Hawana» Epxnuna. JI1.Ownep. H.W. Jlo6aueBckuii. Mcropus nsaToro
IIOCTYJIaTa.

H300peTenne MeTo1a KOOpAUHAT, TO3BOJISIFOIIETO MEPEBOIUTH T€OMETPUUECKIE 0ObEKThI
Ha s3bIK anreOpsl. P.Jlexapt u [1.depma. [Ipumepsl pa3nnyHbIX CHCTEM KOOPIUHAT Ha
MJIOCKOCTH.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE MATEMATHUKA 9 kaacc

I'nasa, Homep Ha3sBaHue TemMbl ypoka Jomammne | Ilpumepn | Ilpumeu
pasaen ypoKa e 3a/laHue | ble CPOKHU aHme
NpoBeJeH
ust
Oynkius. O0macTp  ompeneseHus U 01.09
1. o01acTh 3HaUeHUH QyHKIMH
Oynkius. O6nacTh onpeaeIeHus U 05.09
2. o01acTh 3HaUeHUH QyHKIMH
3. CaoiicTBa pyHKIUI 05.09
4. CaoiicTBa pyHKIMMI 07.09
S. CaoiicTBa GpyHKIHMI 07.09
6. KBaznpaTHblil TpEXWIEH U €0 KOPHU 12.09
I'maBa I. 7. KBaznpaTHblil TpEXWIEH U €0 KOPHH 12.09
KBanpatnuna Pa3noxxeHne kBaJipaTHOTO TpexyaeHa 14.09
a1 QyHKIUSA — 8. Ha MHOXUTEJIH
22y PaznoxeHne KBapaTHOTO TpEXWieHa 14.09
9. Ha MHOXUTENN
10. | dymkuus y=ax?, ee rpaduk u CBOHCTBA 15.09
11. CrapTroBasi IMarHOCTHKA 18.09
12. | dynxiums y=ax?, ee rpaduK U CBOHCTBA 19.09
I'paduxyu yHkmuii y=ax?+n u y=a(X- 19.09
13. | m)?
Ipaduku Qynxiumii y=ax’+n u y=a(x- 21.09
14. | m)?




[TocTpoenue rpaduka KBaApaTUIHON

21.09

15. | dyHKIUHK
[Toctpoenue rpadrka KBaAPaTUIHON 22.09
16. | dyHKIIMUK
[Toctpoenue rpadrka KBaAPaTUIHON 26.09
17. | dyHkuun
[Toctpoenue rpadrka KBaAPaTUIHON 26.09
18. | dyHkiuun
19. | Oyskims y=X" 28.09
20. | Kopenb n-it crenenu 28.09
21. | Kopenb n-it crenenu 29.09
KonTtponsHas padora Nel mo reme 03.10
22. «Keaopamuunan ¢pynxkyus»
23. | Ilonstue BekTOpa 03.10
24. | CnoxxeHue 1 BbIYUTaHUE BEKTOPOB 05.10
25. | CnoxxeHue ¥ BBIYMTAHHUE BEKTOPOB 05.10
26. | CioxxeHue ¥ BbIYUTAHUE BEKTOPOB 06.10
YMHOXEHUE BEKTOpa Ha YHCIIO. 10.10
I'maBa 9 [IpuMeHeHnEe BEKTOPOB K PELIEHUIO
Bexkropsr — 27. | 3amau
Ta VMHOXkKEHHE BEKTOpA Ha YUCJIO. 10.10
[IpuMeHeHHe BEKTOPOB K PEHICHHUIO
28. | 3amau
YMHOXEHHE BEKTOpa Ha YHCJIO. 12.10
[IpumMeHeHne BEKTOPOB K PELICHHUIO
29. 3a7a4
30. | Koopnunatel BekTopa 12.10
31. | KoopauHatel BekTOpa 13.10
32. | IIpocreiimue 3a1a4n B KOOpAUHATaX 17.10
33. | [Ipocreiimue 3a1a4n B KOOpANHATaX 17.10
I';maBsa 10 34. [Ipocreiimne 3agaun B KOOpANMHATaX 19.10
Meron 35. | YpaBHEHMS OKPYKHOCTH U IPSIMOU 19.10
KOOpJuHAT — 36. | YpaBHEHMS OKPYKHOCTH U IPSIMOU 20.10
104 Pemenue 3anau no teme «BeKTOpBI. 24.10
37. Metoa KoOpArHAT
Pemenue 3anau no teme «BeKTOpBI. 24.20
38. | MeTox KOOpAMHATY
KonTtponsHas pabota Ne2 o reme 26.10
39. | «Bexmopuvl. Memoo Koopounamy
40. | Llenoe ypaBHEHHE U €r0 KOPHU 26.10
41. | Llenoe ypaBHEHUE U €0 KOPHU 27.10
Tnaga ll. 42. | llenoe ypaBHEHHUE U €r0 KOPHU 07.11
YpaBHEHUS U 43. | ApoOHbIe parmOHALHBIC YpaBHECHUS 07.11
HepaBEHCTBA 44. | IpobHble palMoHaIbHbIE YPaBHEHUS 09.11
C OJIHOM 45. | JIpoOHBIEC parmoHaIbHBIC YpaBHEHUS 09.11
NepPEeMEHHOI 46. | ApoOHble panimoHaIbHbIE YPaBHEHUS 10.11
-14y. 47. | JIpoOHBIEC palmoHAIbHBIC YpaBHEHUS 14.11
48. | Pemenue HepaBeHCTB BTOPOH CTETICHU 14.11
49. Pemenue HepaBeHCTB BTOPOW CTENEHU 16.11




PewreHne HepaBeHCTB METOIOM

16.11

50. | uHTEpBAJIOB
Pemienne HepaBeHCTB METOIOM 17.11
51. | uHTEpBAJIOB
Petrenue HepaBeHCTB METOIOM 21.11
52. | uHTEpBAJIOB
Kontponbnas padora Ne3 no teme 21.11
«Ypaenenusn u nepagencmea c 0OHoU
53. nepemeHHo»
CuHyc, KOCUHYC, TAHT€HC, KOTAHT'CHC 23.11
o4. | yria
CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'CHC 23.11
95, | yria
Cunyc, KOCUHYC, TAHT€HC, KOTAHTCHC 24.11
56. | yrua
CooTHoIlIeHHE MEXIy CTOPOHAMH U 28.11
ImaBa 11. 57. | yrnmamu TpeyrojbHUKa
CooTHolieHn CooTHolIeHHE MEXIy CTOPOHAMHU U 28.11
€ MeXIy 58. | yriamu TpeyrojbHHMKa
CTOpOHAMH 1 CooTHollIeHHE MEXIy CTOPOHAMH U 30.11
yriamu 59. | yriamu TpeyrojbHHMKa
TPEYTOJIbHUK CooTHolIeHnE MEXKAY CTOPOHAMHU U 30.11
a. CxanspHoe 60. | yrmamu TpeyrojibHUKa
MIPOU3BEICHU 61. | CxayisipHOE IPOU3BEIECHNUE BEKTOPOB 01.12
€ BEKTOPOB — 62. | CkaysspHOE IPOU3BEICHUE BEKTOPOB 05.12
1T4. Pemenue 3anay no teme 05.12
«COOTHOIIEHHE MEXy CTOPOHAMH U
yriamu TpeyrojibHuka. CKanspHoe
63. | mpousBeaeHHE BEKTOPOB»
KonTtponbHas pabota Ne4 o reme 07.12
«Coomnowenue mexcoy cmoponamu
u yenamu mpeyzonvhuka. Ckanapnoe
64. | npoussedenue 6exmopoe»
VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U 07.12
65. | ero rpadux
VYpaBHEHME ¢ ABYMS IEPEMEHHBIMU U 08.12
66. | ero rpadux
I'padmueckuit cnocob pernieHus: CUCTEM 12.12
67. | ypaBHEHHH
['naga III. I'padmueckuii cnocob pernieHus: cUCTeM 12.12
YpaBHEeHHS U 68. | ypaBHeHuit
HEPABEHCTBA Pemenue cucrem ypaBHEHHUI BTOpO 14.12
C ABYyMs 69. | cTeneHm
NIEPEMEHHBIM Pemenue cucrem ypaBHEHHUI BTOpO 14.12
u— 174, 70. | cTeneHn
Pemrenne cucreM ypaBHEHUH BTOPOU 15.12
71. | crenenu
Pemenue cucreM ypaBHEHU BTOPOM 19.12
72. | ctenenu
Pemenue cucreM ypaBHEHUN BTOPOM 19.12

73.

CTCIICHHU




Pewrenne cucreM ypaBHEHUN BTOPOU

21.12

74. | cTrenenu
75. | HepaBeHcTBa ¢ AByMs IEPEMEHHBIMU 21.12
76. | HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU 22.12
77. | HepaBeHcTBa ¢ AByMs IEPEMEHHBIMU 26.12
CucreMbl HEPaBEHCTB C JBYMsI 26.12
78. | mepeMEeHHBIMH
Cucrembl HEPaBEHCTB C JBYMS 28.12
79. | nmepeMeHHBIMH
Kontposnbnas pabora NS no teme 28.12
«Ypaenenusn u nepagencmaea c 08ymsa
80. | nepemennvimuy
Cucrembl HEpaBEHCTB C JABYMs 29.12
81. | mepeMeHHBIMU
82. | IlpaBribHBIE MHOTOYTOJIBHHUKH 09.01
83. | IIpaBribHBIE MHOTOYTOJIHHHUKH 09.01
84. | IlpaBuiIbHBIE MHOTOYTOJIBHUKH 11.01
85. | IIpaBuiIbHBIE MHOTOYTOJIBHUKH 11.01
86. | JlmmHa OKpY>XKHOCTH M IUIOIIAAb Kpyra 12.01
r 87. | JlmuHa OKpY>XHOCTH M IUIOIIAb Kpyra 16.01
naBa 12.
TlHa 88. | JlmuHa OKpY>XKHOCTH M IUIOIIAAb Kpyra 16.01
OKPYKHOCTH Pemenue 3anau no teme «JlnuHa 18.01
¥ ILIOIA b 89. | OKPY)XHOCTH M IJIOIIAAb KPyTa»
Kkpyra — 114. Pemenue 3anau no teme «Jlnuna 18.01
90. | OKpY)KHOCTH U IIOLIA/Ib KPYTa»
Pemenue 3agau nmo reme «/lnmna 19.01
91. | OKpY)XHOCTH U ILIOLIA/Ib KPYTa»
KonTtponbHas pabota Ne6 o reme 23.01
«/Inuna okpyyscnocmu u niouiads
92. | kpyza»
93. | [locnenoBarenbHOCTH 23.01
94. | llocnenoBaTeabHOCTH 25.01
Omnpenenenne apuMeTHIECKOM 25.01
nporpeccuu. @opmysa N-ro wieHa
95. | apudmerndeckoii mporpeccuu
Inasa IV. Omnpenenenue apumMeTHIECKON 26.01
nporpeccuu. Popmysia n-ro yieHa
Apndmernye 96. | apudmeruueckoil mporpeccuu
cKas u dopmysia CyMMBI TIEPBBIX N YICHOB 30.01
reoMeTpHYIEC 97. | apudmernueckoil mporpeccuu
Kast dopMya CyMMBI TIEPBBIX N WICHOB 30.01
TIPOTPECCHH - 98. | apudmeruueckoil mporpeccuu
154. ®opmysa CyMMBI IIEPBBIX N YIEHOB 01.02
99. | apudmernveckoil mporpeccuu
KontponsHas pabora Ne7 o reme 01.02
100. | «Apupmemuueckasn npozpeccusn»
OrnpezeneHrne reoMeTpuyecKon 02.02
nporpeccuu. Popmysa N-To yieHa
101. | reomeTpuecKoil mporpeccuu




102.

Onpenenenne reoMeTpUYECKON
nporpeccuu. @opmysa N-ro wieHa
Ire€OMETPUUECKOIN MPOTrPECCUH

06.02

103.

OnpeneneHre reoMeTpUIeCKON
nporpeccuu. @opmyiia N-ro 4iaeHa
reOMETPUUYECKOIN MPOrpeccuu

06.02

104.

®opmysa CyMMBI IIEPBBIX N UIEHOB
T€OMETPUYECKON TPOrPeECCUU

08.02

105.

®opmysia CyMMBI IIEPBBIX N YIEHOB
T€OMETPUYECKON TPOrPeECCUU

08.02

106.

®dopmysa CyMMBI IIEPBBIX N YIEHOB
T€OMETPUYECKON TPOrPeECCUM

09.02

107.

KonTponbnas padora Ne§ no teme
«l'eomempuueckas npozpeccusny

13.02

I'maBa 13.
JBrxeHus —
7.

108.

IlonsaTue nBUXXEeHUS

13.02

109.

IlonsaTue nBUXXeHUS

15.02

110.

[TapannenbHblil IepeHOC U TOBOPOT

15.02

111.

[TapanienbHblil IepeHOC U TOBOPOT

16.02

112.

Pemenue 3amau mo treme «IIBI/DKeHI/IH))

20.02

113.

Pemenue 3amau mo teme «IIBI/DKeHI/IH))

20.02

114.

KonTponbnas padora Ne9 mo teme
«/{eusrncenuny»

22.02

BepositHOCTB
Y CTATUCTUKA
-124.

115.

I'pad, Bepuuna, pedbpo. Ctenenp
BepuHbl. Ynciio pédep u cyMMmapHas
creneHb BepunH. [IpencraBnenue o
cBsa3HOCTH rpada. [lenu u nukIb

22.02

116.

CrnyyaitHbIi SKCTIEPUMEHT (OIIBIT) U
cirydaitHoe coObITHE. BeposSTHOCTD 1
4acToTa

27.02

117.

dopMyia CII0)KEHHS U IPABUIIO
YMHOXEHMSI BEPOSITHOCTEN

27.02

118.

VYciioBHas BEpOSATHOCTb.
He3zaBucumbie coOBITHS.
[IpencraBnenue ciy4aitHOro
SKCIIEpPUMEHTA B BUJIE JIEPEBA.
Pemenue npaktuyeckux u
MPUKJIAIHBIX 33724

29.02

119.

Pewrenue 3a1a4d Ha nepednciICeHAE
koMmOunanmii. KomObunaropHoe
IIpaBWIO YMHOKEHUs. [lepecTaHOBKY.
@akropuan. CoueTaHus U YUCIIO
COYETaHUMU

29.02

120.

Tpeyronsuuk [Tackans. [IpakTuueckas
pabota «BprurcneHue BeposSTHOCTEH C
HCIIOTb30BaHUEM KOMOMHATOPHBIX

GyHKIII

01.03

121.

I'eomeTprueckast BEpOATHOCTb.
Cay4aiiHbIi BEIOOp TOUKH U3 (PUTYPHI
Ha IJIOCKOCTH U3 OTpe3Ka

05.03

122.

Hcnbitanusa beprymum. BepositHocTn
COOBITUH B CEPUU UCTIBITAHUI

05.03




bepuymm

CrnyuaiiHas BeIMYUHA U 07.03
123. | pacnpeneneHue BEPOITHOCTEH
MatemaTrueckoe OXHUJIaHue U 07.03
JUCTIEPCHS CITy4YailHOW BEJIMYMHBI KaK
TEOPETUYECKOE CPEIHETO 3HAUCHHS.
[Ipumepsl. Penienue npakTuyeckux 1
124. | npukiIaaHBIX 33729
[TonsiTre 0 3aKkoHE OOJIBLINX YHCET. 12.03
N3mepenue BepoATHOCTEH ¢
125. | mOMOLIBIO YacTOT
Crny4aiiHasi BeJIMUMHA U 12.03
126. | pacnpeneneHue BEPOITHOCTEH
127. | MHOTOrpaHHUKHU 14.03
T'nasa 14. 128. | MHororpaHHUKH 14.03
HauanbHubie 129. | MHororpaHHUKH 15.03
CBEJICHUS U3 130. | Tena v MOBEpXHOCTU BpallCHUS 19.03
CTEpPEOMETPH 131. | Tena v MOBEPXHOCTU BpalCHUS 19.03
u -7d. 132. | Tena 1 NOBEPXHOCTU BpalCHUS 21.03
133. | Tena u MOBEpXHOCTU BpallCHUS 21.03
06 akcnomax 134. | O6 akcuoMax IJIaHUMETPUU 22.03
IIJIAHUMETPHU 006 akcroMax MJIaHUMETPUU 02.04
u—24 135.
136. | IloBTopenue. Beruucnenus 02.04
137. | IloBTopenue. Beruucnenus 04.04
138. | IloBTopenue. Beruucnenus 04.04
[ToBTOpenue. ToxaeCTBEHHBIC 05.04
139. | npeobpazoBaHus
[ToBTOpenue. ToxaeCTBEHHBIC 09.04
140. | npeobpazoBaHus
IToBTOpenue. ToxaecTBEHHBIE 09.04
141. | mpeoGpa3oBaHus
IloBTOpEHUE. YpaBHEHMS U CUCTEMBI 11.04
Ilosroperne 142. | ypaBHeHM
Matepnala sa IloBTOpEHME. YpaBHEHMS U CUCTEMBI 11.04
Kype 143. | ypaBHeHM
MaTeMaTHkH IloBTOpEHME. YpaBHEHMS U CUCTEMBI 12.04
7-9 kiaccos. 144 .
. | ypaBHEeHHUH
HOMOTOBKUa IloBTOpEHME. YpaBHEHMS U CUCTEMBI 16.04
K HTOroBoH 145. | ypaBHeHuit
aTTegZaHHH i 146. | IloBTopenue. HepaBeHncrBa 16.04
T 147. | TloBTopenue. HepaBencTna 18.04
148. | IloBTopenue. HepaBeHncrBa 18.04
149. | IloBTopeHue. OyHKIIUU 19.04
150. | KoHTpoJbHBIIi cpe3 23.04
151. | IloBTopenue. OyHKIIUU 23.04
152. | IloBTropeHnue. DyHKINH 25.04
[ToBTOpenue. Apudmerndeckas u 25.04
153. | reomeTpuyueckas Iporpeccuu
[ToBTOpenue. Apudmerndeckas u 26.04
154. | reomeTrpuueckas Iporpeccun




155. | [HoBTopenue. TpeyroapHUKH 02.05
156. | [HoBTopenue. TpeyronpbHUKH 02.05
157. | [HoTopenwue. [lapanienbHbie PsMbIC 03.05
158. | IloBTOpeHue. YeThIpexyroabHUKH 07.05
159. | IToBTOpeHue. YeThIpexyroabHUKH 07.05
160. | IloBTopenue. [1nomanu 14.05
161. | IloBTopenue. [Inomanu 14.05
162. | IloBtopenue. [TogoOHbIE TPEYrOILHUKI 16.05
163. | [HoBTopenue. OKpyKHOCTH 16.05
[ToBTopenue. Bexkropsl. MeTon 17.05
164. | xoopauHar
[ToBropenue. COOTHOIICHUS MEXTY 21.05
CTOPOHAMH U YTJIaMH TPEYrOJIbHUKA.
165. | CkansipHoe npousBeieHHE BEKTOPOB
166. | Pemenue 3amau BTopoit vactu OI'D 21.05
167. | Ilpome:kyTOYHAsi aTTeCTANMS 23.05
168. | Ilpome:kyTouHAasi aTTeCTALMS 23.05
169. | Pemenue 3amau BTopoit vactu OI'D 24.05




