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@denepanpHas pabodas mporpaMma 1o ydeOHOMY Tpeamery «MaTemMaTHKay
(yriyOsieHHbIN ypoBeHb) (TIpeaMeTHas obnacts «MatemaTuka u nHbopMaTukay) (naiee
COOTBETCTBEHHO — MPOrpaMma 1o MaTeMaTHKe, MaTeMaTHKa) BKIIIOUAET MOSICHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pEe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
10 MaTeMaTHKe, TEMaTHYECKOE TUTAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremMaTrke yriyoJICHHOTO yPOBHS IS o0 ydaromuxcs 7—9 KiaccoB
pazpaborana Ha ocHoBe ®PI'OC OOO. B mporpaMme mo MareMaTHKe YYTCHBI HJCH
U TIOJIOKEHHSI KOHIEMIMHM Pa3BUTUS MaTeMaTH4ecKoro oOpa3oBaHus B Poccuiickoit
denepanuu.

[IpenmeToM MaTeMaTUKH SIBISIFOTCS G yHAAMEHTAIbHbBIE CTPYKTYPhI HAILIETO MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE OTHOLIEHUA (OT MPOCTEUIIUX,
YCBaMBAE€MbIX B HEMOCPEACTBEHHOM ONBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MIPUKJIAAHBIX UAeH). MaTemaTruueckue 3HaHus 00eCIeurBaIoT
NOHUMAHWE NPHUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCHPUATHE W  HMHTEPIPETALMI0 COLUAIBHOM, HKOHOMHYECKOW, MOJIUTHYECKOU
uH(pOpMaIH, JAIOT BO3MOKHOCTH BBINOJHATH PAcueTbl U COCTaBJISATH AITOPUTMBI,
HaXOAUTh U IPUMEHSTH (OPMYJIbL, BJIAIE€Th NPAKTUUECKUMHU IPUEMAMU T€OMETPUYECKHUX
U3MEpPEHUN M TMOCTPOEHHH, YUTaTh WHPOpPMALMIO, MPEACTABICHHYIO B BUJIE TaOMII,
auarpaMM U TpaHKOB, JKATh B YCIOBUAX HEONPEACIECHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITUH.

N3ydyenue MmareMmatuku (popmMupyer y OOy4yarolUXCsi MaTeMaTH4YeCKUU CTUITh
MBIILIEHUS, MPOSIBISIIONINIICS B ONpPEEICHHBIX YMCTBEHHBIX HaBblkax. OOydarommuecs
OCBaMBAIOT TaKWUE NPUEMbl M METOJbl MBIIUICHUS, KaK MHAYKUUS M JAeIYKIIHS,
000011IeHe M KOHKpEeTHU3alus, aHaJIu3 U CUHTE3, KiIacCuPUKalus U cUCTeMaTh3alus,
abctparupoBanue u aHanorus. OObEKThl MATEMaTHUECKUX YMO3AKIIOUEHUH, TPaBHIIa UX
KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAHHU3M JIOTUYECKHX IOCTPOEHUM, CIIOCOOCTBYIOT
BbIpabOTKE yMEHHsS (OPMYIMpOBaTh, OOOCHOBBIBATH W JOKAa3bIBaTh CYXKICHHUSA, TEM
caMblM DPAa3BUBAIOT JIOTMYECKOE MbIlIIeHUE. M3ydeHue MaremMaTuKd OOEeCreqrBacT
dbopMUpOBaHUE  AJITOPUTMHUYECKOM  KOMIIOHEHTHl ~ MBIIUIEHHSI M BOCIHUTAaHUE
YMEHHUI JEeHCTBOBAaTh MO 3aJaHHBIM aJrOpUTMaM, COBEPIICHCTBOBATH HW3BECTHBIE
U KOHCTpYMpOBaTh HOBble. B mpomecce pemeHus 3agady — OCHOBOM Yy4eOHOH
NeSTENbHOCTH HAa YpPOKaX MaTeMaTUKU — pa3BUBAIOTCS TBOpUYECKAas M MPHUKIAAHAs
CTOPOHBI MBIIIJICHUS.

OOydeHre mMaTeMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYaroIIMXCS TOYHYIO,
paroHaIbHYI0 M WH()OPMATUBHYIO peub, YMEHHE OTOMpaTh HamOOJee MOAXOJSIINE
S3bIKOBBIE, CHMBOJMYECKHE, TIpadUyecKue CpeacTBa Uil BBIPAKEHUS CYXKIECHUHN
Y HarJsIIHOTO UX MPEICTABJICHHUS.
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[Ipu u3ydeHHH MaTeMaTUKH OCYLIECTBISAETCA OOIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JEUCTBUTEIBHOCTH, MIPEACTABICHUAMU O MIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTIIMYUH OT METOJIOB JIPYTMX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHEHUSI MATEMATUKU I PEIICHUS HAYYHbIX U MPUKIAJIHBIX 3a/1a4.

Marematndyeckoe oOpaszoBanue B Poccuiickoit denepanium JOIDKHO peIIaTh,
B YaCTHOCTH 33J1a4u 00€CTI€UeHUsI CTPAHbI BHITYCKHUKAMU, MAaTEeMaTUYECKast TOITOTOBKA
KOTOPBIX JIOCTATOYHA I MPOJOJIKEHUS O00pa30BaHMS B PA3IMUYHBIX HAIpaBICHUSX,
BKJIIOYAsi MaTeMaTU4YecKHe UCCleoBaHus, pabdory B cdepe UHOOPMALMOHHBIX
TEXHOJIOTUH, MPENoJaBaHle MaTEeMaTUKH, C OJTHOM CTOPOHBI, U MPUMEHEHUE MAaTEMaTHUKHU
B JpYI'MX HayKax, B MH)XEHEPHO-TEXHOJOTMYECKONM M COLUaIbHOU cdepe c apyrou
cTOpoHbl. JImsi oOecnedeHus JTOCTHKEHHUS COOTBETCTBYIOLIEH OTHUM  3ajadyaM
MaTeMaTUYeCKOM MOATOTOBKH OOYYaloOIUXCsA, JJIsl YAOBIETBOPEHHUS HMX 3alpOCOB
¥ BO3MOKHOCTEH MpeqHa3HAaYeHa MporpaMMa yriayOJeHHOTO M3YYCeHHUS MaTEMAaTHUKH.
[Iporpamma 1Mo MareMmaTtwke yriIyOJEHHOTO YPOBHSI JAa€T BO3MOXHOCTh PACIIUPHUTH
U yIIyOUTh KPYr HM3y4aeMbIX BOIIPOCOB, CO3[aTh 0oJjiee IEJIOCTHOE Mpe/ICTaBlICHUE
O CUCTEeME MaTeMaTHYeCKUX 3HaHUW, cPopMUpOBaThH O0Jiee YCTONYMBBIE U OCO3HAHHBIC
YMEHUS.

[IpuopuTeTHBIMU HENIIMHU O0y4YEHUSI MaTeMaTuke B 7—9 Kitaccax sBJISIOTCS:

dbopMHUpOBaHUE IEHTPATBHBIX MaTEMAaTUUYECKUX TMOHATUN (YUCIIO0, BEJIMYMHA,
reomeTpuueckas (urypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIHs), 00€CTeUNBAIOIINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTUUYECKOr0 00pa3oBaHusl 00yJyaronmuxcs;

MOJIBE/ICHUE OOY4YaloIMXCs Ha JOCTYIMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSA3U MaTEMATHKU U OKPYXKAIOLIEr0 MUpa, TOHUMAaHHE MAaTEMAaTUKU KaK 4acTH
O0IIIel KyJIbTYPHI YEJIIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH O00YyJarommxcs,
MO3HABATEIbHON aKTUBHOCTU, UCCIIEAOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpECa K U3YYCHUIO MAaTEMATHUKU;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTH4YeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MPOSIBICHUS] MATEMATHUYECKUX MOHSATUH, 00BEKTOB M 3aKOHOMEPHOCTEN
B pCaJbHBIX JKU3HEHHBIX CHUTYAIUSX W TPH WU3YYCHHH IPYTUX YYCOHBIX IMPEIAMETOB,
MPOSIBIICHUSI 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (OpMYIUpOBAaTh HMX Ha S3BIKE
MaTeMaTUKM W CO3/1aBaTh MaTEMaTUYE€CKUE MOJEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTU4YeCKHil ammapaT [JJisi pPEIICHUS MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATh MTOJIYYEHHBIE PE3YIIbTATHI.

OCHOBHBIE JINHUY COJIEpKaHUA IPOTrpaMMBbI [0 MaTeMatuke B 7-9 kiaccax: «Hucna
U BBIUHCICHUS», «AnreOpa» («Anredpandyeckue BBIPAKECHHS», «YPaBHEHHS
U HepaBeHCTBa»), «DyHkuum», «['eomerpus («['eomerpuueckue GUTYpsl U HUX
CBOICTBaY, «3MepeHue reoMeTpUUECKUX BEJIMYUHY), «BeposITHOCTh U CTaTUCTUKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCA MapajuleNIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOMU
MPUPOJON U TPATUIIUSIMU, OJTHAKO HE HE3aBUCUMO OJ[HA OT APYroi, a B TECCHOM KOHTAKTe
Y B3aUMOJCHCTBHUMU.
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CopneprkaHue MporpaMMbl IO MaTeMaTHKE, paclpeaeseHHOe M0 rojaM o0ydeHus,
CTPYKTYPHUPOBAHO TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIUIIHATIHHBIM
BOolpocaM  oOywarouigecss — oOpaljaiuch  HEOAHOKpAaTHO,  4YTOObI  OBJIAJICHUE
MaTEeMaTUYEeCKUMH TMOHATHSMM W HaBbIKAMH OCYIIECTBISJIOCH IOCIEA0BATEIbHO
U TOCTYNATEIbHO, C COOJIIOJEHUEM MPUHIIMUIA MPEEMCTBEHHOCTH, a HOBBIC 3HaHUS
BKJIIOYAJIMCh B OOILIYI0 CHUCTEMY MaTeMAaTUYECKUX MPECTaBICHUNA OOy4aroumxcs,
pacuupsisi ¥ yriryossisi ee, 00pa3ysi IpOoYHbIe MHOYKECTBECHHBIEC CBSI3H.

B coorBerctBun ¢ ®I'OC OO0 MareMartuka sBisieTcsl 00s13aTeIbHBIM MPEIMETOM
Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs U M3y4daeTcs Ha YrIyOJIE€HHOM YpPOBHE
B paMKax CJEAYIOIUMX y4eOHBIX KypcoB: «Auredpa», «I'eomerpus», «BeposTHOCTH
U CTaTUCTUKAY.

OO111ee YuCIo YacoB, pEKOMEHIOBAaHHBIX JIs1 U3YY€HUS MaTeMaTuku, — 816 4acos:
B 7 ki1acce — 272 4vaca (8 4acoB B HeJiel0), B 8 kitacce — 272 yaca (8 4acoB B HEJIEIIO),
B 9 kiacce — 272 4daca (8 4acoB B HEJIEIIIO).

Bo3MoxkHa KOppeKTUpOBKa OOLIETO YUCIIa 4YaCOB, PEKOMEHJOBAHHBIX JUIsl U3Y4EHUS
npeaMeTa, ¢ Y4eTOM HHAMBHAYAJIBHOIO IOAXO0Ja OOpa30BaTEIbHBIX OpraHU3alui
K YriayOJeHHOMY H3y4EHMIO MaTEeMaTHKH, B paMKax COOJIIOJEHUS TMTHMEHUYECKUX
HOpPMAaTHBOB K HeJIeJIbHON 00pa30BaTeIbHON Harpy3Ke.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

OcBoeHUe MaTeMaTHKU JAOKHO 00€CTIeUrBaTh TOCTHKEHHE HA YPOBHE OCHOBHOTO
o0111er0 00pa30BaHUs JIMYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE ~ pe3ynbTaTbl  OCBOEHHSI ~ IpOrpaMMbl [0  MaTeMaTHKe
XapaKTEePU3YOTCSL:

1) marpuoruyeckoe BOCIUTAHUE:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIEMY POCCUUCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTHMKEHUSAM POCCUMCKHX MATEMATUKOB U POCCHMCKOU
MaTE€MAaTHYECKOM IIKOJbI, K HCIOJIB30BAaHUIO A3TUX JOCTHXKCHUHW B JPYrUX HayKax
U TIPUKIAAHBIX chepax;

2) TpakJIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'pakJaHWHA U pealnu3ally ero mpas,
IOPEICTABICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (YHKIIMOHUPOBAHUSA Pa3IMYHBIX
CTPYKTYP, SABJIICHUM, MPOLIEYP IPaXKIAHCKOTI0 00IIeCTBa (HAIIpUMED, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIECHHIO ATHYECKHUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHM HAYKH, OCO3HAHUEM Ba)XHOCTHM MOPAIBHO-3TUYECKHUX
MPUHIUIIOB B ICSITEIBHOCTH Y4EHOTI'O;

3) Tpy10BOE BOCIUTAHHE:

YCTAHOBKOW Ha aKTUBHOE y4acTHE B PCHICHHHM MPAKTUYECKAX  3a/1ad
MaTeMaTU4YeCKOW  HAMPABICHHOCTH, OCO3HAHHUEM BaXHOCTH  MaTEMaTU4YEeCKOrO
00pa3oBaHUsi HAa TMPOTSDKEHUH BCeW JKU3HH JJIs  YCHEIIHOW MpOogecCHOHATbHOM
JCATCIBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUIl, OCO3HAHHBIM BBIOOPOM
U TMOCTPOCHUEM HHIMBUYAIbHONH TPACKTOPHH OOPa30BaHUS W JKU3HEHHBIX ILJIAHOB
C y4€TOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIHTAHHE:

CHOCOOHOCTPIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSATHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3a/lay, pEIICHUH, pacCyXIACHUH, YMEHHIO BHJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 TIO3HAHMS:

OpUEHTAILIMEN B IESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSI 4YeJIOBEKa, MPUPOAbBl U OOIIECTBa,
MOHUMAaHUEM MaTeMaTHYeCKOW HAyKH KaK cepbl YEIOBEUECKON NEITeILHOCTH, ITAlOB
€€ pa3BUTUS M 3HAYMMOCTH [UJISl Pa3BUTUS I[UBUIM3AIUU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTeMaTH4YeCKOM KyJIbTypoll Kak CpeICTBOM IIO3HAHUS MHUPA,
OBJIaJICHUEM HABBIKAMH HCCIIE/IOBATEIIbCKOM AESATEIbHOCTH;
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6) pu3uueckoe BocnuTaHue, (HOPMHUPOBAHNE KYJIbTYPbI 310POBbS
¥ SMOLMOHAIBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B HHTEpPECAX CBOETO 3/10POBbS,
BEJCHMsSI 3/10pOBOr0 00pa3a KU3HU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM
3aHATHI U OTAbIXA, pEryJisipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHUEM CBOErO MpaBa Ha OMIMOKY M TaKOro >Ke€ IpaBa APYroro
YeJ0BEeKa,

7) 3K0JI0rM4ecKoe BOCTIUTAHNE:

OpUEHTAaUMEl Ha NPUMEHEHHE MaTEMaTUYECKUX 3HAHWM Uil pelleHus 3aaad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH cpelibl, IUIAaHUPOBAHUS TOCTYNKOB U OLEHKU MX
BO3MOKHBIX TOCJIEJACTBUN ISl OKPY)KAIOIIEH CpeAbl, OCO3HAaHHEM TIJI00aTbHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIEM U IMyTEH UX PELLICHHUS;

8) aganTanus K M3MEHSIOIUMCS YCJIOBUSIM COMUATBHOI M MPUPOTHO¥ CpebI:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEOIPEIEICHHOCTH, ITOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTUYECKYI0 NEATEIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTBCS Y APYTUX JIOEH, MPUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIEC 3HAHUA,
HABBIKHA U KOMIIETEHIIMM U3 OIbITA APYTUX;

HEOOXOIMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHHMM, (POPMYIMPOBATH WJEH,
MOHSATHUS, TUIOTE3bl 00 OOBEKTaX M SIBICHHSIX, B TOM YHCIIE paHee HE HM3BECTHBIX,
OCO3HaBaTh Ae(UUUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYyallUI0 Kak BbI30B, TPEOYIOWIUA KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE
pemieHuss W AeMcTBUS, (OpPMYIMpPOBAaTH M OLIEHMBATh PUCKHM U TOCIEACTBUS,
(GhopMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBo€HUs MPOrpaMMBI 110 MaTEMATUKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y oOydaronierocss 0yayr copMUpOBaHbl METANpPEeIMETHbIC Pe3ybTaThl,
XapaKTepU3YIOIIHUecs OBJIAJCHUEM T03HABATEIbHBIMU YHUBEPCAIHHBIMU Y4EOHBIMU
JNEUCTBUSAMH, KOMMYHUKATUBHBIMM  YHUBEPCAJIBHBIMU  Y4€OHBIMU  JICWCTBUSIMU,
PETYISITUBHBIMU YHUBEPCAIbHBIMUA Y4€OHBIMU JEHCTBUSMH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC Y4eOHbIE 1eHCTBUA

[lo3HaBaTenpHble ~ yHUBEpCalbHble  y4eOHble  JIEHCTBUS  0OECIEeYUBAIOT
(dbopMupoBaHue 0a30BbIX KOTHUTUBHBIX MPOIECCOB 00YyJarOIIMXCsl (OCBOEHUE METO/IOB
MO3HAHUSI OKPYXKAIOIIEr0 MHpa, MPUMEHEHUE JIOTHYECKUX, HCCIEeI0BaTEIbCKUX
orepaiuii, yMeHuil paborarb ¢ nHpopmarmei).
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ba3oBble Joruueckue 1eMcCTBUSA:

BBUIBJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMATHYECKUX
OOBEKTOB, MOHSTUN, OTHOIICHUN MEXIy MOHATUSAMU, (POPMYIUPOBATH OMNPEICICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIA TMPU3HAK KJAacCU(UKAIMKM, OCHOBAHUS
17151 0000IIIEHUS U CPaBHEHUSI, KPUTEPUH MPOBOAUMOIO aHAJIN3A,;

BOCIIPUHUMATh, (DOPMYIHPOBATH U MPEOOPA30BHIBAThH CYKACHUS: YTBEPIUTEIbHBIC
U OTpUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M M NIPOTHUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONCHUSIX W YTBEPXKICHUSX, TMpeiaraTb KPUTEPHUH
JUISL BBISIBJIEHHS] 3aKOHOMEPHOCTEN W TPOTUBOPEY M,

NPOBOAUTH BBIBOJIBI C HCHOJIB30BAHUEM 3aKOHOB JIOTMKH, JIE€AYKTUBHBIX
Y MHIYKTHBHBIX YMO3AKIIOUYECHUM, YMO3aKIIOUEHUHN 110 aHAJIOTHH;

pa3buparh  JIOKa3aTeJbCTBA  MATEeMAaTHYECKUX  YTBEpXKIACHUN  (TpsMbie
¥ OT MPOTHUBHOTO), IPOBOAUTH CAMOCTOSTENLHO JOKA3aTEeNIhCTBA MAaTEMAaTHUECKIX (DaKTOB,
BBICTPAWBaTh APryMEHTAIMIO, MPHUBOAUTH IMPUMEPBI U KOHTPIPUMEPHI, NPUMEHSTH
METOJl MATEeMAaTHUECKOU UHIYKIIUU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BbIOMpATh CcrOco0 pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BEIOMpaTh Hanbosee MOAXOASIINN C YI€TOM CaMOCTOSITEIbHO BBIJICICHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBaTe/bcKue 1eHCTBHS

UCIIOJIb30BaTh BOMPOCHI KaK MCCJEAOBATEIbCKUM WHCTPYMEHT TIO3HAHUS,
dhopMyIIMpoBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, ITPOOIIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE,

IPOBOJAWTH TI0O  CAMOCTOSITEIPHO  COCTaBJICHHOMY  IUIaHYy  OKCIEPUMEHT,
UCCIIEIOBAaHWE TI0 YCTAHOBIIGHWIO OCOOCHHOCTEM MaTeMaTHYeCKOrO OOBEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITETTLHO  (pOpMYIUPOBaTH OOOOIIEHWS] W BBIBOALI IO pPeE3yJibTaTaM
MIPOBEICHHOTO HAOIOCHUS, UCCIICIOBAHUS, YKCIIEPUMEHTA, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 00OOIICHMIA,

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpolecca, a TakKe BBIIBUTATH
MIPEIIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmei:

BBISIBIAITE  HEIOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIMH,  JaHHBIX,
HEOOXOIUMBIX VIS PEIICHUS 3a/1a4H;

BbIOWpATh,  AHAJIM3UPOBATh,  CHUCTEMATH3UPOBATh WM  HHTEPIPETHUPOBATH
uH()OPMAITNIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHUS;

BbIOMpaTh (HOpMy TpencTaBlieHUsS UHPOPMAIMKU U WLTIOCTPUPOBATH peEIlIaeMbie
3aJja4M CXEMaMH, TrarpaMMamMu, HHOU TpauKoil 1 X KOMOMHAIUSIMU;

OIICHMBATh  HAJIGKHOCTh HUH(POPMAIIMU 1O  KPUTEPUSM, MPEIOKECHHBIM
Wi CPOPMYIUPOBAHHBIM CAMOCTOSITEIHHO.
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KoMvyHuKaTHUBHBIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUA:

KoMMyHUKaTHBHBIE  yHHBEpPCAJIbHbIE  Y4YEOHbIE  JEUCTBUS  OOECIEUHMBAIOT
C(OPMHUPOBAHHOCTH COLIMATILHBIX HABBIKOB 00 YUaOIIUXCSl.

Oomenue:

BOCIIPUHUMATh W (POPMYJIMPOBATh CYXJACHUS B COOTBETCTBUU C YCJIOBHUSIMU
U LeJIsIMHU OOIIEHHUs, ICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B YCTHBIX
U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHMS T10 XOJy pelIeHUs 3aJauyd U MOJy4YCHHBIM
pe3yabTaraM;

B X0 OOCYXJEHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
poOJIeMBbI, PelIaeMoN 3ajadyu, BBICKA3bIBAaTh WJICH, HAIlEJICHHBIC HA MOMCK pEIIeHUS,
COMOCTABJISITh CBOU CYXKACHUS C CYXKACHUSAMHU JAPYrHX YYACTHUKOB JHANOra,
OOHapY)XMBaTh pa3IM4Me M CXOACTBO MO3UIIMMI, B KOPPEKTHOH (hopme dhopMyIupoBaTh
pa3HorJjacus, CBOU BO3paKEHUS,

MPEACTABISATh PE3YJbTaThl PEIICHUS 3aJa4d, SKCIEPUMEHTA, WCCIEI0BaHMUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIJICHUS C YYETOM 3aja4
MPE3CHTAIIMU U OCOOCHHOCTEN ayTUuTOPHH.

CorpyaHn4yecTBo:

MMOHUMATh U UCTIOIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBHUIYaIbHON pabOTHI
NPy pElICHUU Yy4eOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATH IIeJb COBMECTHOM
NeATENbHOCTH, TUTAHUPOBATh OPTaHM3AIIMI0 COBMECTHON pabOTHI, PacIpEae/aTh BHJIBI
paboT, ToroBapuBaThCs, 00CYXKIaTh MPOIECC U Pe3yJIbTaT paboThl, 00001IaTh MHCHUS
HECKOJIBKUX YEJIOBEK;

y4acTBOBAaTh B TPYMIOBBIX ¢GopMax paboTel (oOcyxiaeHus, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» H UHBIC); BBITIOJIHATH CBOIO YaCTh pa0OTHI 1 KOOPIUHUPOBATH CBOU
JIEUCTBUS C APYTUMH YJICHAMU KOMaHJIbl, OIICHUBATh Ka4yeCTBO pe3yjbTaTa U KaueCTBO
CBOETO BKJIaJa B OOIIMIA PE3yNIbTAT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIACTHHUKAMU
B3aMOJICHICTBUS.

PeryasiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIE eliCTBUSA

PerynsatuBHbIe YyHUBEpCaIbHbIE YUeOHbIE AEUCTBUS 00eCreYuBaOT (OPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U >KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmzanmsi:

BBISBJIATh TMPOOJEMBI IS PEIMICHUS B JKU3HEHHBIX M YYEOHBIX CHTYaIrHsX,
OPUEHTUPOBATHCS B PA3IMYHBIX IMOAXOJAX MPUHATHS PEIICHUH (MHINBUIYaTIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJTLHO COCTABJISITh TUIAH, aJlTOPUTM PEIICHUS 3a1a4yu (WM €r0 4YacTh),
BBIOWpATh CMOCO0 penieHusT ¢ YYETOM MMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapHUAHTHl PEHICHUN C y4ETOM
HOBOW MH(OpMAaIUK.
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CaMOKOHTPOJIBb:

BIAJETh CHOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIpolecca M Ppe3ynbTara
peleHusl MaTeMaTHYeCcKOl 3a/1a4u, CAMOMOTHUBAIIMY U PEIICKCUH;

MPEeNBUAECTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IpPH PEIICHUH 33]auH,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa JAESITEIbHOCTH IOCTABICHHOM LENH
U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTH)KEHUS WIM HEIOCTIKEHMS IIeJId, HaXOJUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

IMOLMOHAJBLHLIM HHTEJIEKT:
BBIPKATh SMOIMU MPU U3yYCHUH MATEMaTHUYECKUX OOBEKTOB W (DaKTOB, J1aBaTh
SMOLIMOHAIBHYIO OLIEHKY PEIICHUS 3a0a4U.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpPaMMbl MO MAaTeMaTHKE YriyOJIEeHHOIO
YPOBHSI TPEJCTaBICHBl MO TOJAaM OOYYE€HHS B CIEAYIONIMX pa3ieiax IporpamMMbl
0 MaTeMaTUKE B paMKaxX OTJAEJbHBIX YU4eOHBIX KypcOB Ui 7—9 KilaccoB: «Auredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTUKAY.

Pa3zBuTre nOrmyecKkux MNpPEACTABICHUA W HABBIKOB JIOTUYECKOIO MBIILUICHUS
00 y4arOIIMXCsl OCYIIECTBIISIETCS B paMKax BCEX Ha3BaHHBIX KYPCOB Ha IIPOTSKEHUHU BCEX
aer oOyuenusa. I[Ipeamornaraercs, YTO BBIMTYCKHHK 9 Kjacca CMOXET CTPOHUTh
BBICKA3bIBAaHUS M OTPHUIIAHUSA BBICKA3bIBAHWUM, PACIIO3HABATH WCTHUHHBIC W JIOXKHBIC
BBICKA3bIBaHMS, IPUBOAUTH NPUMEPBl U KOHTPIPUMEPBI, BBIIOIHATH ONEpALUU
HaJl BBICKa3bIBAaHUSIMU, CTPOUTH BBICKA3bIBAHUS U PACCYKICHUS HA OCHOBE JIOTMYECKUX
MpaBWI, pelIaTh JIOTMYECKUE 3a7adyd, HAYYUTCS NPUMEHSITh METOJl MATE€MaTH4YECKOU
VHIYKIMH, OBJIAJICET NOHATUSIMU: ONPENECICHHUE, aKCUOMa, TEOpEMa, J0Ka3aTeIbCTBO —
W HAy4YUTCSd WCIOJB30BaTh WX MPHU BBIIIOJIHEHUH YYEOHBIX W BHEYYEOHBIX 3ajad.
[Ipu »TOM BBEIEHHE OCHOBHBIX JJOTMYECKUX MOHATUA U OCBOEHUE OCHOBHBIX CBSI3aHHBIX
C HUMH BUJOB JIESITETLHOCTH OTHECEHO K KypCcy «BepOATHOCTh U CTATHUCTUKA» U TAKKE
pacnpeeneHo o rogam oOydeHHs..

B pamkax Bcex Tpex KypcoB ocyilecTBisieTcs (OpMUpPOBAHUE YMEHUSI BHIOUPAThH
MOAXOSAIIMMA METOMA JUIi PEUICHHS 3aJ1a4d, BBIABJISATH IMPUMEPHl MATEMAaTHUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIC€ M OOIIECTBEHHOW J>XU3HU, Paclo3HaBaTh IMPOSBIICHUE
3aKOHOB MAaTE€MAaTHUKU B HCKYCCTBE, NPUMEHATH MAaTEMATUYECKUE 3HAHUSA U OIBIT
MaTeMaTUYeCKOM JEeATEITbHOCTH B CHUTYyallUsiX peallbHOW xku3HU. OOydaroniuecs
3HAKOMSITCSI C HAYYHBIMH PE3yJIbTaTaMU, TOJYYEHHBIMU B XOJI€ Pa3BUTUS aprU(PMETUKH,
areOpbl, TEOMETPUU, TEOPUU BEPOATHOCTH, CTATHCTHKMA W YYaTCs HMX OIKCHIBATD,
MPUBOJAT TMPUMEPHl MATEMATUYECKUX OTKPBITMM M KX aBTOPOB B OTECYECTBEHHOMU
Y BCEMUPHOW UCTOPUU HAYKHU.
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJI'EBPA» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIINCKA

Anrebpa sSBISE€TCSI OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUs:
OHa 00ecreyrnBaeT HU3YYECHHE JPYruX [UCLUUIUIMH KAaK €CTECTBEHHO-HAY4YHOIrO, TaK
Y TYMaHUTApHOTO IIUKJIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl IPOAOJIKEHUSI 00pa30BaHUs
W JUIsl TIOBCEIHEBHOM >KM3HM. Pa3zBuTHEe y OOy4yalomMXCS HAay4YHBIX IpeICTaBIICHUN
O TMPOUCXOXKICHUM M CYIIHOCTH alireOpandeckux aOCTpakIuil, Croco0e OTpaxxeHus
MaTEeMaTUYeCKOW HAyKOW SBJICHHM W TIPOIECCOB B TPUPOAE M OOIIECTBE, POJH
MaTEeMaTHYeCKOT0 MOJEIUPOBAHNS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAa4eCTB MBIIIJICHUS, HEOOXOAMMBIX
JUIA aJlafiTallii B COBpeMEeHHOM I poBoM ol1iecTse. M3yuenue anredpsl obecneunBaet
pa3BUTHE yMEHMs HaOIOJaTh, CPaBHUBATh, HAXOAMTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIICHUS,, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NeCTBUsI, BBIBOABI, (hopMynupoBaTh yTBepkaeHUs. (OcCBOoeHHE Kypca aireOpsl
o0ecrieunBaeT pa3BUTUE JIOTMYECKOIO MBIIICHUS OOYYalOUIMXCSA: OHU HCIHOJIb3YIOT
JNEAYKTUBHbIE M HWHAYKTUBHBIE pAacCyXIeHUs, OOOOIIEHHE U KOHKPETU3aLHIO,
abcTparupoBanue 1 aHamoruto. O0yuenue airedpe npenoaaracT 3Ha4uTeIbHbIA 00beM
CaMOCTOSITEJIbHOM ~ JI€ATETbHOCTH  OOYYalolUXCs, MO3TOMY  CaMOCTOSITEIbHOE
peleHne 3a1ad 00ydaroIMMUCS SIBISIETCS peanu3alieil NesTeIbHOCTHOrO MpHUHIUIA
00 y4CHHUS.

B crpykrype mporpaMmbl ydyeOHOro Kypca «Anredpay yriyOJeHHOTO H3ydeHUs
OCHOBHOE MECTO 3aHHMAIOT  COJAEpKAaTEIbHO-METOANYECKHe JuHuu: «Ywucma
U BBIUUCICHUN», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHHUS U HEPABEHCTBAY,
«Dynkunm». Kaxnasg w3 3THX COmEpKaTeIbHO-METOAMYECKUX JIMHUM pPa3BUBACTCA
Ha IPOTSHKEHUU TPEX JIET U3YYEHUS Kypca, B3aUMOJAEUCTBYS C APYTHUMH €T0 JIMHUSAMM.
B xome wu3ydyeHus Kypca oOOydyarolUMCsi HPUXOAUTCS JIOTUYECKU PaCCyXAATh,
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM S3bIK. B CBS3M € 3TUM B Nporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTHUYeCKOro OOpa3oBaHUS M CIIOCOOCTBYIOIIWE
OBJIQJICHUIO OOYy4YarIUMHUCS OCHOB YHHMBEPCAJIBHOIO MAaTeMaTH4YE€CKOro  S3bIKa.
ConeprkaTeabHON U CTPYKTYPHOU OCOOEHHOCTBIO YU€OHOr0 Kypca «Anredpa» sSBisieTcs
€ro UHTETPUPOBAHHBINA XapaKTED.

Copnepxanue JMHUM «Yucla U BBIYMCIEHUS» CIY>)KMUT OCHOBOM ISl JAJIbHEUILIErO
U3Y4EHUsT MAaTEeMaTUKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYArOMIMXCS JIOTMYECKOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHSI TMOJb30BAaThCA aIrOpUTMaMHu, a TaKxke
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl MOBCEAHEBHON KU3HH.
Pa3BuTue MOHATHS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsI CBS3aHO
C palMOHAJIbHBIMU W HUPPALMOHATBHBIMU YHUCIaMH, (OPMUPOBAHHEM MPEICTABICHUIM

12



denepanpHas pabodas nporpamma | MaremaTuka. 7—9 kinaccel (yriryOJICHHBIH yPOBEHB)

O JEHUCTBUTEILHOM 4YHUCIE. 3aBepIICHHWE OCBOCHUSA YHCIOBOW JIMHUU OTHECEHO
K cpeHeMy 0011eMy 00pa30BaHUIo.

ConepxaHue AByX alreOpauyeckux JMHUNH — «AJreOpandeckue BBIPAKEHUS»
U «YpaBHEHMs] M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYaArOIIMXCS
MaTeMaTHYeCKOTro anmnapara, He0OOXOAMMOro JIJIsl peLeHUs 3a/1a4 MaTeMaTUKHU, CMEXHbBIX
IPEIMETOB U OKpYyXkarouleil peanbHocTH. Ha ypoBHE OCHOBHOrO 00I1Iero oopa3oBaHus
y4eOHBIM Marepuall TPYNIUPYETCS] BOKPYT pPAaLMOHANBHBIX BbIpAXKEHU. Amredpa
JIEMOHCTPUPYET 3HAYCHHE MATEMAaTHUKHU KaK S3bIKa I MOCTPOSHUS MaTeMaTHUECKHUX
MOJIeIel, OMUCAHMsI TPOIIECCOB M SIBJICHHWH peajbHOro Mupa. B 3amaum oOyueHus
anreOpe BXOAAT TakkKe JajbHEWIee pa3BUTHE aJTOPUTMHYECKOTO MBIIUICHHUS,
HEOOXOAMMOro, B YacTHOCTH, ISl OCBOEHHUS Kypca HH(POPMATHKU, U OBIAJCHHE
HaBbIKAMHM  JIEIYKTHBHBIX paccyxiaeHuil. [IpeoOpazoBanne CHUMBOJIBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO BOOOPAXKEHMs, CIIOCOOHOCTEH K MaTeMaTUYeCKOMY
TBOPYECTBY.

Copnepxanue (QyHKIIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJICHO Ha IMOJyYeHHE
OOy4YalOIMMHUCS 3HAaHUM O (YHKIUAX KaK BaKHEHIIeW MareMaTuuyecKod MOeNu
JUIsl OMMCAHUSI M UCCIENOBaHUS Pa3HOOOPA3HbIX MPOIECCOB U SIBICHUM B TPUPOJIE
u obuiectBe. M3yueHne marepuaia cCiocOOCTBYET Pa3BUTUIO Y 0OYYaroIIUXCsl YMEHUs
UCTIOJIh30BaTh PA3IMYHbIC BHIPA3UTEIILHBIE CPEJICTBA A3bIKA MATEMATHKU — CIIOBECHOTO,
CHMBOJIMYECKOT0, TpaduyecKkoro, BHOCUT BKJIaJ B (OpMHpOBaHHE NpPEACTABICHUIN
O POJI MaTEMaTHKHU B Pa3BUTHH IIUBUIIN3ALNN U KYJbTYPHI.

VYriny6naeHHbI Kypc aireOpbl XapakTepU3yeTcsi HM3y4EHHEM JIONOJHUTEIbHOTO
TEOPETUUYECKOI0 ammapaTa U CBA3aHHBIX C HUM METOIOB peuleHus 3anad. Anredpa
SBIISICTCSL A3BIKOM JJISi ONUCAHHUsI OOBEKTOB M 3aKOHOMEPHOCTEH, CIYy)KUT OCHOBOM
MaTeMaTH4eckoro MoaenupoBanus. [lpu 3ToM camMu OOBEKTHI MaTeMaTUYECKUX
YMO3aKIJIFOUEHUH U TPUHATHIE B alreOpe MpaBuiia X KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
GbopMUpPOBaHUIO YMEHHII OOOCHOBBIBATH U JIOKA3bIBaTh CYXKIIEHHUS, Pa3BUBAIOT
MaTEeMaTUYECKYI0 MHTYMUIIMIO, KPATKO U HAIJISIAHO PACKPBIBAIOT MEXAHHU3M JIOTHUECKUX
MOCTPOEHUH U ydaT UX NMpUMEHEHHUI0. TeM cambiM alredpa 3aHUMAaET OJHO U3 BEAYUIUX
MECT B JOPMHUPOBAHUH HAYYHO-TEOPETHUECKOTO MBIIUICHUST 00 yJaIOIIUXCS.

CornacHo yuebHOMY IJIaHy B 7—9 Kiaccax u3ydaercs yuyeOHBIH Kypc «Anredpay,
KOTOpBI  BKJIIOYACT CJENYIOUIME OCHOBHBIC paszieisl conepxkanus: «UYwucna
U BBIYUCICHUSY», «ANTeOpanyecKue BBIPAKEHUS», «YpaBHEHUS H HEPABEHCTBAY,
«DYyHKIHW.

Bo3MoxkHa KOppeKTHpOBKa OOLIET0 YUCIIa 4YaCOB, PEKOMEHJOBAHHBIX I U3y4EHUS
y4eOHOro Kypca, ¢ y4eTOM WHIUBUAYaIbHOIO OX0a 00pa30BaTeIbHbIX OpraHu3alui
K yrayOJeHHOMY U3Y4eHHIO aireOppl, B paMKax COOMIOACHUS THTHMEHUYECKUX
HOPMAaTHBOB K HeIeTIHbHON 00pa30BaTeIbHON HArpy3Ke.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YeHUS Yy4yeOHOro Kypca
«Anrebpa», — 408 4dacos: B 7 kiacce — 136 yacoB (4 yaca B Helelo), B 8 Kiacce —
136 yacoB (4 yaca B Hezento), B 9 kinacce — 136 yacoB (4 yaca B HEJIETIO).
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COILEPKAHUE OBYUEHUSA

7 KJIACC

Yucia v BBIYUCTIEHUS

Pantmonanbubie uncna. CpaBHEHHE, YIOPSIAOUYUBAHUE U apuPMETHUUECKUE JEeHCTBUS
C palMOHAIILHBIMU YHCIaMu. YuciaoBas npsimasi, MOZYJIb YUCTIA.

CreneHb ¢ HATypaJIbHBIM MOKA3aTENIEM U €€ CBOMCTBA. 3allMCh YNCIIA B IECATUYHOU
MO3UIMOHHOM CUCTEME CUHUCIICHMS.

Pemerne TeKCTOBBIX 3amad  apupMETHUECKHM crocoboM. Pemenme 3amau
13 peajbHOM MPAaKTUKU Ha 4YacTH, Ha JPOOM, HA MPOILECHTHI, IPUMEHCHHE OTHOIICHUM
U TPONOPIUMK TIPU PEIICHUH 33j]1ad, PEIIeHHE 3a/1ad Ha JIBIKEHUE, padoTy, MOKYIKH,
HaJIOTU.

JemamocTs 1enbix yncena. CBOMCTBA ASTUMOCTH.

[IpocTeie u cocraBHble ynciia. YeTHble U HEUETHBIE uncna. [Ipu3Haku genmmMoctu
Ha2,4,8,5,3,6,9,10, 11. IlpuzHaku 1eIMMOCTH CYMMBI U TPOU3BEICHHUS 1IEJIBIX YUCEI
IIPY PEUICHHUH 33/1a4 C TPAKTUYECKUM COJICPKAHUEM.

HauGonpmuii oOmwmii genuresns W HauMMEHbIee O0INee KpaTHOE ABYX YHCEI.
B3anmHo nipocTeie yucna. Anroput™ EBkinaa.

Jlenenue ¢ ocratkoM. AprudmeTnyeckue ornepainru Haj OCTaTKaMHu.

AJuireOpandecKue BbIPaKeHUs

BripaxxeHue ¢ TnepeMeHHbBIMHU. 3HAYEHUE BBIPAKEHUS C TMEPEMEHHBIMHU.
[IpeacraBieHre 3aBUCIMOCTH MEXK/Ty BETMYMHAMH B BUJIC (DOPMYIIBIL.

ToxnecrBo. ToxIecTBeHHBIE MPeoOpa30BaHMS aNTeOPANYECKUX BBIPAKCHHIA.
JloKa3aTeabCTBO TOXKIACCTB.

Onnounenbl. OMHOYICH cTaHaapTHOTO BUa. CTerneHb OHOYJICHA.

MuorouneHnbl. MHOroujIeH cTanaapTHoro Bujaa. CteneHb MHorowieHa. CioxeHue,
BEIYMTAHKE, YMHOKCHHE U JIeJieHue MHOTo4uIeHOB. [IpeoOpazoBaHme 11€10T0 BRIpAKEHUS
B MHOrowieH. Kopuu MHOrousiexa.

DopMyIbl COKPALIEHHOTO YMHOXEHUSI: KBAaJIpaT CyMMBbI M KBaJIpaT Pa3HOCTU JBYX
BBIPOXKEHUH, Ky0 CyMMBI U KyO pa3HOCTH JABYX BBIPaKEHUU, Pa3HOCTh KBAJPaTOB JIBYX
BBIPAXCHHH, MPOU3BEICHUE PA3HOCTH U CYMMBI JABYX BBIPAKEHUM, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIPOKCHHH.

Pasnoxenue MHOrowieHa Ha MHOXHUTENIH. BrBIHeceHMe OOIEro MHOMKHUTEIS
3a CKOOKH. MeToj TpyIIUuPOBKH.

YpaBHeHUsI M1 HEPABECHCTBA

VYpaBHenue ¢ ogHou nepeMeHHOW. KopeHb ypaBHeHus. CBOMCTBAa ypaBHEHHI
C OJHOM NEPEMEHHOM. PaBHOCHMIBHOCTh YpaBHEHHUU. YPABHEHUE KaK MaTeMaTU4yeCKas
MO/IEJIb PEATILHON CUTYalHUH.

JIuHeHOEe ypaBHEHHE C OJJHOW IEPEMEHHON. YN CIIO0 KOPHEN JTMHEMHOTO YPaBHEHUS.
Pemienne TEKCTOBBIX 3a1a4 ¢ ITOMOIIBIO JIMHEWHBIX YpaBHEHUN. JINHENHOE ypaBHEHHE,
coJiepaKaniee 3HaK MOJYJIA.
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VYpaBHeHUE ¢ IBYMsI nepeMeHHbIMHU. ['paduk JIHHEHHOrO YpaBHEHHS C JIBYMS
nepeMeHHbIMHU. CHCTEeMBbI TMHENHBIX YPaBHEHUN C IBYMs nepeMeHHbIMU. [ padpuueckuit
METOJ| PELICHUs CHUCTEMBl JIMHEWHBIX YpaBHEHUU C JAByMs II€peMEHHBbIMHU. Penienue
CUCTEM JIMHEHHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMU METOIOM IIOJCTAHOBKHU
¥ METOAOM ciiokeHHus. CucTema ABYX JINHEMHBIX YPABHEHUN C IBYMSI IIEPEMEHHBIMU KaK
MOJIENb PEaJTbHON CUTYALUH.

DOyHKUNH

Koopannara Toukn Ha npsamoii. UuCIIoBbIE MPOMEXYTKH. PaccTosHnE MEX Y IBYMS
TOYKaMHU KOOPJIMHATHOW MPSIMOM.

[IpsimoyronbHass cucreMa KoopauHaT. AOcuucca W OpAMHATa  TOUYKH
Ha KOOpAMHATHOM IockocTH. Ilpumeps! rpaduxos, 3amaHHbIX (popmymnamu. Urenue
rpauKOB peajabHbIX 3aBUCUMOCTEH.

OyHKUMOHAIBHBIE 3aBUCHUMOCTH Mexay BennuuHamu. [lonstue ¢QyHKIUM.
OyHKIMSA Kak MaTeMaTuyeckas MOJIENb peabHOro mporecca. O61acTe onpeneiaeHus u
obmacte 3HaueHui ¢pyHkuun. CrocoOs! 3aganus pyHkuun. I'padux Gyakuuu. [lonsrus
MakCUMyMa M MHHUMYMa, BO3pacTaHUsi W YyOBbIBaHMS Ha NpUMEpax peasIbHbIX
3aBUCUMOCTEH.

JIuneitnas pyHkuwms, ee coiicta. I'paduk nuHeitHo QyHkumu. I'paduk pyHKIIMN
y = |X|. KycouHo-3a1aHHbIC ()yHKITHH.

8 KUIIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatneie kopHH. ApudMeTHuecKuil KBaJpaTHbIM KOPEHb M €ro CBOMCTBA.
[ToHsiTe npparnyoHagbHOro ynchia. JlelcTBus ¢ uppandoHalIbHBIMU uynciiaMmu. CBoicTBa
JNENUCTBUI C MPpalMOHAIBHBIMU ynciaaMu. CpaBHEHUE UPPALMOHAIBHBIX YHCEIL.

[IpencrasieHns 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOK€ECTBA HATYPAJIbHBIX,
LENbIX, PALMOHAIBHBIX, JCUCTBUTENBHbIX uuncen. CpaBHeHue uyucen. Ywuciaosble
IIPOMEXKYTKHU.

HeiictBus ¢ octatkamu. OcrtaTku creneHed. [IpuMeHeHre OCTaTKOB K PELIEHUIO
YPAaBHEHHU B LEJBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3smeppl  OOBEKTOB  OKpYXKalOUIEr0  MHpa,  JUIMTEIBHOCTh  MPOLIECCOB
B OKpyxaromeM mupe. CTaHIapTHBIN BHJT YUCIIA.

AJuireOpandecKue BbIpasKeHUs!

Anrebpandeckass ApoOb. JlomycTUMmble 3HAuY€HUSA MEPEMEHHBIX B JIpPOOHO-
palMoOHaNIbHBIX BhIpaxeHusix. OCHOBHOE CBOMCTBO anreOpandeckoil 1pobu. CroxeHue,
BBIYUTAHUE, YMHOXEHUE U JIeJIEHUEe alire0pandeckux apooeil. Brimenenue menon yactu
aredpandecKon apoou.

PanmonanbHble BbIpakeHUA. TOXKIECTBEHHbIE MPEOOPa30BaHUs PALMOHATIBHBIX
BBIPAKECHUM.
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]_IOHYCTI/IMBIC 3HAa4YCHUA IICPCMCHHBIX B BBIPAKCHUAIX, COACPpIKAIIUX
apI/I(bMCTI/ILICCKI/IC KBaJApPaTHBIC KOPHH. TO)K,Z[GCTBGHHI)IG Hpeo6pa3013aHH;1 BI)Ipa)KeHI/If/'I,
COICPIKAIIUX apI/I(I)MeTI/I‘-IeCKI/Ie KBaJApaTHBIC KOPHH.

CreneHs ¢ OCJIBIM IIOKA3aTCJICM H €€ CBOMCTBA. Hpeo6pa303aHHe BBIpa)KeHHﬁ,
CoAcCprKalrX CTCIICHU.

YpaBHeHUA U HEPABECHCTBA

KBanparnoe ypaBHenune. @opmyna KOpHEW KBaapaTHOro ypaBHeHus. KomnuecTBo
JICUCTBUTEIIBHBIX KOPHEM KBAApaTHOrO YypaBHEHUs. Teopema Buera. YpaBHeHus,
CBOAMMBIE K JIMHEWHBIM YPaBHEHMSM WM K KBaApPAaTHbIM ypaBHEeHUsIM. KBaapatHoe
YpPaBHEHUE C IMapaMeTpoM. PelleHue TEKCTOBBIX 3aJad C ITOMOIIBK KBaJIpaTHBIX
YPaBHEHHM.

JlpoOHO-paroHanbHble ypaBHEeHUs. Perenne qpoOHOo-paroHalIbHBIX YPaBHEHUN.
Pemenne TEKCTOBBIX 3adad C TMOMOIMIBIO APOOHO-PAITMOHANBHBIX  YPaBHEHUH.
['paduueckast mHTEpIIpETAINS YPABHEHHUH C IBYMS ITEPEMEHHBIMHU.

YucnoBble HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporue W HeCTporue HepaBeHCTBa. (ClioKeHue
U YMHOXEHUE UHCIOBBIX HEpaBeHCTB. OICHUBAaHUE 3HAYEHUSI BBIPAXKCHUSI.
Jloka3arenbCTBO HEPABEHCTB.

[IoHsTHE O pelIeHNH HEPABEHCTBA C OJHOW IMEPEeMEHHOW. MHOXKECTBO pELICHUI
HEpPaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeiHOE HEpPaBEeHCTBO C OJHOM IIEPEMEHHOW M MHOXECTBAa €ro pELICHUM.
PelieHrie JIMHEMHBIX HEPABEHCTB C OJHOW MepeMeHHON. CHCTEMbI U COBOKYIIHOCTH
JIMHEVHBIX HEPABEHCTB C OJHOM IEPEMEHHON. PellleHne TeKCTOBBIX 33/1a4 C ITOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DyHKUMHA

OO6nacte ompeneneHuss U MHOXECTBO 3HaueHUi QyHkuuu. CrnocoObl 3aiaHus
¢byukuuit. I'paduk ¢ynkuun. Yrenune coicTB QyHkuuu no ee rpaduxy. [Ipumeps
rpa¢uKoB (YHKUIUN, OTPAXKAIOLIUX PEAbHBIE MTPOLIECCHI.

Jluneitnass  Qynkmusa. @DYHKIMH, ONHWCHIBAIOIIHAE TMPSAMYIO UM OOpaTHYIO
MIPOITOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TPpa(uKy.

Oyukmmmn y = ax3 y=x2+b,y=x3, y=|x|, y=/x,y = K u uX cBoiicta. Kycouno-
X

3aJJaHHbIe (PYHKIUU.

9 KUIACC

Yucsa 1 BbIYUCTCHUA
Kopens n-it crenenu u ero cBoiictBa. CTENEHb C pallMOHAIbHBIM MTOKA3aTEJIEM U €€
CBOMCTBA.
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AJureOpanyecKue BbIpasKeHUs

ToxaecTBeHHbIE MPE0OPA30BaHUS BEIPAKEHUIM, COAEPKAITUX KOPEHb N-I CTENEHHU.
ToxnecTBeHHbIE TPe0OPa30BAHUS BEIPAKEHUH, COACPKALUX CTEIIEHb C palliOHAIbHBIM
II0Ka3aTeJIEM.

KBagparnsiii TpexwiieH. KopHu kBagpaTHOro TpexuieHa. Paznoxkenue KkBaapaTHOro
TPEXUYJIEHA HA JTUHEWHBIE MHOKUTEIIN.

YpaBHeHUA U HEPABECHCTBA

bukBanpatHsle ypaBHeHus. [Ipumepbl TpUMEHEHHM METOLOB PaBHOCHIIBHBIX
npeoOpa3oBaHUll, 3aMEHbl IEPEMEHHOM, TIpa@HUueckoro MeToJa TMpH peIlIeHUU
ypaBHEHUH 3-ii U 4-i1 CTENEHEN.

Petenue aqpoObHO-paliMOHaIbHBIX YpaBHEHUH.

Pemienne cucrem ypaBHEHMH C ABYMsS TNEpPEMEHHbIMHU. PelieHue npocTerimx
CUCTEM HEJIMHEHHBIX YPABHEHUM ¢ IBYMs NepeMeHHbIMU. [ paduueckuii MeTo] perieHus
CUCTEMbI HEJTMHENHBIX YPaBHEHUH C ABYMsI IepeMeHHbIMHU. CucTeMa ABYX HEJIMHEHHBIX
YPAaBHEHHU C IBYMsI IEPEMEHHBIMH KaK MOJIEIIb PEabHON CUTYaLlUH.

Hucnosble HepaBeHCTBA. PellleHue JIMHENMHBIX HEPaBEHCTB. Jloka3arenbCTBO
HEPaBEHCTB.

KBanparHele HepaBeHCTBA ¢ OJHOM TIEpEeMEHHOM. PeleHne KBaapaTHBIX
HEPABEHCTB TrpaMYecKUM METOJAOM M METOJOM HHTEpPBaJIOB. METOJ HHTEpBAJIOB
JUIsl PAllMOHAJIBHBIX HEpaBeHCTB. [IpocTenme HepaBeHCTBa ¢ TapaMeTPOM.

Pemenne TeKCTOBBIX 3a/1a4 € ITOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ gaBymMsa 1nepeMeHHBIMU. Pemenue HepaBeHCTBA € IBYMs
nepeMeHHbIMU. CHCTEeMbl HEPAaBEHCTB C JBYMs IepeMeHHbIMHU. ['paduueckuit meton
pEelIEHUs CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DyHKUMHA

Oynknus. CpoiicTBa QyHKIUMI: Hyau (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
(GyHKIIMHM, TPOMEXKYTKM BO3pAacTaHUS M YObIBaHUS (PYHKIHMM, YETHbIE M HEUYETHbHIC
b yHKIIMM, HanOoJbIIIee U HAUMEHbIIeE 3HAUCHUS (PYHKIUH.

KBagpatnunas QyHKIMS U ee CBOWCTBa. Vcmonb30BaHHE CBOMCTB KBaJApaTUYHON
¢ynkunn ans pemeHust 3agad. IloctpoeHue rpaduka  KBampaTU4HOM —(QyHKIHH.
[Tonoxenue rpaduka KBaApaTUYHON (PYHKIIMHU B 3aBUCUMOCTH OT €€ K0d(h(PUIIMEHTOB.
I'paduku Gpynkumii Y = ax?, y = a(X — m)2u y = a(x — m)? + n. Iocrpoenue rpaduxos
GYHKIIUN ¢ TOMOIIBIO TPE0Opa30BAHUIA.

HpobHo-nuHeitHas hynkuus. Mccnenopanue ¢ yHKIIUN.

Oynkims Y = X" ¢ HaTypaJIbHBIM TOKa3atesieM N u ee rpaduxk.

YuciaoBble MOCJE10BATEIBHOCTH M NMPOrPeccuu

Ilousitue  4ywmciaoBOil  mociemoBaTelnbHOCTH. KoHeuHble W OECKOHEUHBIE
IIOCJIEAOBATEILHOCTH. OrpanudeHHas IIOCJIEAOBATEIILHOCTb. MOHOTOHHO
BO3pacTarolias (yObIBaromias) MOCJIE/IOBATEILHOCTb. CnocoOmI 3aJIaHus
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MIOCTIeIOBATEIbHOCTH: OMUCATENbHBIN, TAOMUYHBIN, C TOMOIIBI0 (GOPMYIIBI N-TO YJICHA,
PEKYPPEHTHBIM.

Apudmernueckas UM reomerpuyeckas nporpeccu. CBoilcTBa  4JIEHOB
apudmeTndeckoii W reomeTpuueckod mporpeccuid. Dopmynbl  N-TO  uJieHa
apudmeTueckoil u reomeTpuueckor nporpeccuii. @opMysbl CyMMBI IEPBBIX N YJIEHOB
apu(MeTHYEeCKO U reoOMEeTpUYECKON MpOrpeccuid. 3aJadyu Ha MpPOLIEHTHI, OAaHKOBCKUE
BKJIQJIbl, KPEUTHI.

IIpencraBieHne O CXOOMMOCTH  IIOCIIENOBATENBHOCTH, O CYMMHPOBAaHHUU
OECKOHEUHO yOBIBAIOIIEH T€OMETPUUIECKON TTPOTPECCHH.

Meron maremaTuueckod nHAYKUUU. [IpocTenme npumepsl.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHSI MPOTpaMMBl Y4eOHOrO Kypca K KOHITY
oOydeHus B 7 KJacce.

Yucsia v BBIYMCTICHUSA

PanmonanbHbie uncna.

[lepexoauTs OT onxHOM GOpPMBI 3aMUCH YUCEN K JApyroil (mpeoOpa3oBbIBATH
NECATUYHYIO JAp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JACCATUYHYIO TpOOBb).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAIbHBIX YMCEN, MHOMKECTBA IIEJIbIX YUCET,
MHOYXECTBA PAIMOHAIBHBIX YHWCENl MPU PEUICHHM 33/lad, MPOBEICHHUHU PACCYXKICHUM
U JI0Ka3aTeNbCTB.

[TonumaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOW 3alTMCH HATYpaabHOTO YHUCIIA.

CpaBHUMBATh U YNOPSAOYHUBATH PAlMOHAILHBIC YHCTIA.

BrinonssTh, couerast yCTHbIE M TUCHMEHHBIE TTPUEMBI, apu(PMETHIECKUE JEHCTBUS
C palMOHAJIBHBIMM YHCJIAMH, HCIOJIb30BATH CBOMCTBA YHCEN W NpaBWa JICUCTBUU,
MIPUEMBI PALIMOHAIBHBIX BBIYUCICHUMN.

BpINONHATH 1EMCTBUSA CO CTENMEHSIMU C HATYPAJIbHBIMU MTOKA3aTEISIMU.

Haxonuth 3HaueHMS] YMCIIOBBIX BBIPAXXEHUMN, COAEPNKAIIUX PAlMOHAIBHBIC YHCIA
U CTENEHU C HaTypaJibHbIM MOKa3aTelieM, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
MIPUEMBI BBIUHCIICHUS], COCTABIIATh U OLIEHUBATH YWCIIOBBIE BBIPAKECHUS MPU PEIICHUU
MPAKTUYECKUX 3a7a4 U 33/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OKpyriTh 4Hclia C 33JaHHONM TOYHOCTBIO, @ TAKXKE IO CMBICIY MPAKTUYECKOU
CUTYAIlUH, BBIMOJIHAT IPUKUJIKY U OLICHKY Pe3yJibTaTa BIYUCICHUM, OLICHKY 3HAUYCHUI
YHCJIOBBIX BBIPAKEHU, B TOM YHCIIC MIPU PEIICHUU MTPAKTUYECKUX 3a]1a4.

Pemate TekcTOBBIE 3a7auM apu(PMETHUECKUM CITOCOOOM, MCTIOIB30BaTh TAOJHUIIHI,
CXEMBI, UEPTEKHU, APYTHE CPEICTBA MPEACTABICHUS TAHHBIX MIPU PEIICHUU 33]1a4.

Pemrats mpakTHKO-OpUEHTUPOBAHHBIC 3a/1a4U, CBI3AHHBIE C OTHOIIICHUEM BEJIMYMH,
MPOMOPIIMOHATILHOCTRIO  BEJIMYWH, TPOLIEHTaAMHU, HWHTEPIPETUPOBATh PE3YJIbTAThI
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pelIeHus 3aJlay C yYeTOM OIpaHHYEHUM, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB.

JlenmuMocCTb.

Jloka3bIiBaTh U IPUMEHSATH IIPU PEILICHUH 33J]1a4 MPU3HAKU JCIUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku J€IMMOCTH CyMMBI U MPOU3BEICHUS LIEJIBIX YUCET.

PacknaapiBaTh Ha MHOXKUTEIIM HATYypabHbIE YHCIIA.

OnepupoBaTh MOHSTUSIMHU: YETHOE YHWCIO, HEYETHOE YHMCJIO, B3aUMHO IPOCTHIE
qHCa.

Haxonuts Hambobnii oOMWKA ACNIUTENIb 1 HAaUMEHBIIEE 00IIee KpPaTHOE YHCeT
Y UCTO0JIb30BaTh UX IIPH PEIICHUM 33/1a4, IPUMEHSITh airopuT™M EBKinaa.

OrnepupoBaTh MOHSITHUEM OCTaTKa MO MOMAYJIO, MPUMEHSATh CBOWCTBA CpPaBHEHUI
110 MOJTYJIIO.

Anredpanyeckue BbIpasKeHUs

BrIpaskeHus1 ¢ mepeMeHHbBIMU.

Hcnonbs3oBaTh anreOpanyeckyr0 TEPMUHOJOTHUIO W CHMBOJHKY, NPUMEHATH €€
B IIpOIleCCE€ OCBOCHHUS yueOHOro MaTepurarna.

Haxonute 3HaueHuss OyKBEHHBIX BBIPXEHUM TMpH 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBINOJIHATH TOKIECTBEHHbBIE MPEOOPA30BAHUS
BBIPQYKEHUH, JJOKa3bIBaTh TOX/IECTBA.

MHOro4aeHsI.

BoinonHaTh mpeoOpa3oBaHUs LEJIOr0 BBIPAKEHUS B MHOTOYJIEH NPHUBEICHHUEM
MOJI00OHBIX ClIarae€MbIX, PACKPBITUEM CKOOOK.

Boinonuatrs newcTBusl (CIOKE€HUE, BBIUMTAHHME, YMHOXEHUE) C OJHOYJICHAMU
¥ C MHOTOUYJICHAMH, IPUMEHITH (POPMYIIbI COKPAIIEHHOIO YMHOXEHHs (KBajapar u KyO
CYMMBI, KBaJIpaT U Ky0 pa3HOCTH, Pa3HOCTh KBaJPaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YuUCIIe ISl IPOIUEHUs] BBIYUCICHHN.

OcyIecTBIIATh Pa3yIoKEHHE MHOTOYJIEHOB Ha MHOYKUTENH C TOMOIIbIO BBIHECEHUS
3a CKOOKM OOIIEro MHOXHTEJNS, TPYNIUPOBKU CJaraeMbix, MNpUMEHss (HopMyIbl
COKPAILIECHHOTO YMHOXECHUS.

[IpumensaTe npeoOpa3oBaHUs MHOTOWIEHOB [UJIsl PEIICHHS pPa3iIMyYHbIX 3aj]ad
U3 MaTEMATHKH, CMEXKHBIX ITPEAMETOB, U3 PEATTbHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTEMEHEM C  HATYpPaIbHBIMM  MOKAa3aTEISIMHU
JUIs1 TpeoOpa30BaHus BBIPAXKEHUM.

YpaBHeHUS] 1 HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS C OHOU EPEMEHHOM, IPUMEHSIS PABUJIA ITIEpexoaa
OT MCXOJHOTO YpPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTh, SIBISIETCA JIM YHUCIIO
KOPHEM YpaBHEHMUS.

[TonGupars mpuMepsl Map YUCeN, SBISIIOIIUXCS PEIICHUEM JTUHEHHOTO YPaBHEHUS
C ABYMSI IEPEMEHHBIMU.
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CTpouTh B KOOpAMHATHOM IUIOCKOCTU TpaduK JIMHEWHOTO YypaBHEHHS C ABYMS
NEPEMEHHBIMH, MOIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEILICHHS YPAaBHEHUS.

Permate cucTeMsl ABYX JINHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHCIIE
rpaduyuecKH.

CocTaBnsTe M pemarh JIMHEWHOE YPAaBHEHNUE WJIM CUCTEMY JIMHEMHBIX ypaBHEHUN
[0 YCJOBHIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33Ja4d
IIOJIYYEHHBIN PE3YIbTAaT.

DyHKIMHA

Koopaunater u rpaduku.

N300pakaTh Ha KOOPIWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATAM, Jy4d, OTPE3KH, WHTEPBAIbI, 3alUCHIBATH YHUCJIOBBIE MPOMEKYTKU
Ha aIreOpanyeckoM si3bIKe.

OtMeuaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 337 aHHBIM KOOPIMHATAM.

DOyHKIHY.

Ctpoutsb rpapuku TUHEHHBIX )YHKIIHM.

OnuceIBaTh ¢ TOMOIIBI0 (YHKITUH U3BECTHBIE 3aBHCHMOCTU MEXKy BEIIMYWHAMU:
CKOPOCTh, BpEMs, pacCTOSHUE, IEHA, KOJUYECTBO, CTOUMOCTh, MPON3BOIUTEIHHOCTD,
BpeMmsi, 00beM pabOTHI.

HaxoauTs 3HaueHre QYHKIMY MO 3HAYCHHIO €€ apTyMEHTA.

[Tonumate rTpaduyeckuii crnocod TMpeACTaBICHUS W aHaiIM3a WHOOpMaIu,
U3BJIEKATh U WHTEPHPETUPOBATh HHGPOPMAIMIO U3 TPAPUKOB pPEATbHBIX MPOIECCOB
Y 3aBUCHUMOCTEH.

Hcnonb3oBaTh cBOWCcTBA GYHKIIMIM )1 aHAIH3a TPaQUKOB peaibHBIX 3aBUCUMOCTEH
(HymM (QYHKIIHH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA (DYHKIIUH, IIPOMEXYTKH BO3pACTaHUS
1 yObIBaHUS (PYHKLIMH, HAUOOJIbIIIEE U HAUMEHbIIEee 3HaYeHUs (PyHKIUN).

Hcnonb3oBaTh TpaduKu IS WCCICAOBAHUS TMPOIECCOB M 3aBUCHMOCTEH,
IIPU pelIeHUH 3a7a4 U3 APYTruX y4eOHBIX IPEIMETOB U PEAIbHON JKU3HHU.

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHUS TMPOTpaMMBl Y4eOHOrO Kypca K KOHITY
oOydeHus B 8 KJjiacce.

Yucia 1 BBIYMCICHUS

HppanmonanpHble yucia.

[loHrMaTh ¥ UCNIOAB30BATH MPEICTABICHUS O PACIINPEHUH YUCIOBBIX MHOXKECTB.

OnepupoBaTh MOHATUSMH: KBaJIpaTHbIA KOPEHb, apu(PMETHUECKU KBaJIpaTHBIN
KOPEHb, HPPALMOHAJILHOE YHCIIO, HAXOUTh, OLICHUBATH KBAJAPATHBIE KOPHH, UCIIOIb3YS
Opyu  HEOOXOJUMOCTH  KaJbKYJSTOpP, BBIINOJIHATh NPEOOpa30BaHUsl  BBIPAXKEHUI,
COZIEpIKAIMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcronp30BaTh Ha4YaJIbHBIE NIPEACTABICHUAS O MHOXKECTBE JACHMCTBUTEIBHBIX YHCEII
JUIS CPaBHEHHUS, OKPYIJIEHUS U BBIYMCICHHUN, H300pakaThb IEHCTBUTEIbHBIC 4YHCIIA
TOYKaMH Ha KOOPAUHATHOU IIPSMOU.
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Hcnonb3oBaTh 3anucu OOJBIIMX U MaJIbIX YHCEJ C TOMOUIbIO JECATUYHBIX 1pOOeit
u crenener yucna 10, 3anuceiBaTh U OKPYIJIATh YUCIOBBIE 3HAYEHNS PEAIbHBIX BEJIMYUH
C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlenmuMocCTb.

OnepupoBaTh MOHATHEM OCTATKA IO MOIYJIO, NMPUMEHATH CBOMCTBA CPABHEHHM
10 MOZYJIIO, HAXOIUTh OCTATKHA CYMMBI U IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

AJureOpanydecKkue BbIpasKeHUs!

JpoOHO-paliioHaabHbIe BEIPAXKECHHUSL.

Haxomute nomycTUMble 3HAU€HHUS TMEPEMEHHBIX B JPOOHO-PAllMOHATIBHBIX
BBIPAKEHUSX.

[IprMeHsSITh OCHOBHOE CBOMCTBO pallOHAIBLHON JPOOH.

BoimonHsaTe mpuBeneHue anrebpanueckux apodeld K oOiiemMy 3HaMeHATeno,
CIIO’)KEHUE, YMHOXKEHUE, IeTICHUE aNredpanyeckux apooeit.

BBINONHATH TOXAECTBEHHBIE TPEOOPA30BAHUS PAlMOHAIBHBIX BBIPAKEHUH.

[IpumeHsATh TpeoOpa3oBaHUsl BBIPAKEHUM I PELIECHUs PA3JIMYHBIX 3a7ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

CreneHn.

[IpuMEHSTh MOHATHE CTENEHU C LIEIbIM [TOKA3aTeJIEM, BBINOIHAThH IPe0oOpa3oBaHus
BBIPQKEHUH, COJIEPXKALLNX CTENEHH C LIEJIBIM IIOKa3aTeIIEM.

WppanroHanbHble BBIPAKEHUS.

HaxomuTe JOmycTUMBbIE 3HAYEHUS IEPEMEHHBIX B BBIPAKECHUAX, COACPKAIIMX
apu(pMeTnyecKue KBaJpaTHbIe KOPHHU.

BrimonuaTs npeoOpa3zoBaHus UppalMOHATBHBIX BRIPAKCHHH, UCIIOIb3YsS CBONCTBA
KOpHEM.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate kBafpaTHbie ypaBHEHUS.

Pemarb 1poOHO-palioOHabHBIE YPABHEHHUS.

Pemare nuHelHbIE ypaBHEHHS C MapaMeTpaMu, HECIOXKHBIE CUCTEMBI JIMHEUHBIX
YPaBHEHHM C apaMeTPaAMHU.

[IpoBoauTh WHCCIIENOBAaHWS YPAaBHEHMM W CHUCTEM YPAaBHEHMN, B TOM 4YHCIE
C MpUMEHEHHEeM TpadUUecKuX MpeACTaBlIeHUI (ycTaHABIMBATh, UMEET JI YpaBHEHUE
WIM CUCTEMA YPABHEHUI PELIECHUS, €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT clOBECHON (POPMYJIMPOBKHU 3a/1a4d K €€ aluredpanyeckod Mojaelu
C TOMOILIBIK) COCTAaBJICHUs YPAaBHEHUS WJIM CUCTEMbI YPABHEHHWM, WHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4l IOJy4YECHHBINA PE3yJIbTar.

IIpuMeHsATs CBOWMCTBA YMCIIOBBIX HEPaBEHCTB JUIA  CPAaBHEHHUs, OLICHKHU,
pemaTth JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW U HUX  CHUCTEMBI,
JaBaTh TpaUuUecKyl0 WJUTIOCTPAIMI0 MHOXKECTBA PEIICHUH HEpPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.
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DyHKIMHA

[ToHMMaTh W WCIOJB30BaTh (DYHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJINYECKHE O0003HAYEHUs), ONpENeNsaTh 3HAYeHUE (PYHKIUMU 10 3HAYCHUIO
apryMeHTa, OnpeesiTh CBOMCTBA (QYHKIIMU TI0 €€ rpaduKy.

Crpourts rpaduk GyHKuuii ¥ = x2,y = x%,y = /x,y = &;, ¥ = |x|, onuchIBaTH
CBOMCTBA YHCIOBOW (PYHKITUU TIO €€ rpaduKy.

[IpenmeTHble pe3ynbTaThl OCBOCHMS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce.

Yucjaa v BbIYUCTICHUS

OnepupoBaTh MNOHSTUSMHU: KOPEHb N-l CTEMEHH, CTENEHb C PALMOHAIBHBIM
MOKa3aTeJIeM, HaXOIUTh KOPEHb N-U CTENEHU, CTENEHb C PAlMOHATIBLHBIM I1OKA3aTEeIIEM,
HCIIONB3Ys TPU HEOOXOIMMOCTH KAJIBKYJISITOP, MTPUMEHSTh CBOMCTBA KOPHS N-i CTENEeHH,
CTEIEHH C PAIMOHAJIbHBIM TOKA3aATEIIEM.

Hcnonp30BaTh MOHATHE MHOMKECTBA JIEMCTBUTEIBLHBIX YHUCEN IIPU PEIIEHUM 3a1a4,
ITPOBEJICHUU PACCYXJICHUM U JI0KA3aTEIIbCTB.

CpaBHuUBaTh W yHNOPSAAOYMBATH  JICMCTBUTEIBHBIC  YMCIIA, OKPYTJIATH
JICUCTBUTEIIbHBIE YHCIA, BBINOJIHATh TMPUKHUAKY PE3YJbTaTa BBIYWCICHUN, OLECHKY
YHCIJIOBBIX BBIPAKCHUMU.

Anredpanyeckue BbIpasKeHHUsI

OnepupoBaTh MOHATHUEM KBAJpPaTHOIO TPEXUJICHA, HAXOAUTHh KOPHU KBaAPATHOTO
TpeX4JICHA.

PacknanpiBaTe KBagpaTHBIN TPEXUWICH HA JIMHEWHBIE MHOXUTENH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemars nmHelHBIE M KBaJpaTHBIE YPAaBHEHMS, YPaBHEHUs, CBOAALIMECS K HHM,
JpOOHO-paIIMOHAJIbHbIE YPABHEHHUS.

PemaTe HecnoKHbIE KBaApATHBIEC YPABHEHUSI C TAPAMETPOM.

Pemarp iMHENHBIE HEPABEHCTBA, KBAJAPAaTHbIE HEPABEHCTBA, UCIIOJIb30BAaTh METO/
MHTEPBAJIOB, M300paXkaTh pEIICHWE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMChIBATh
pELIEHNE C TOMOIIBIO CHMBOJIOB.

Pemrare cucTembl IBYX JIMHEMHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIIACTCS JIMHEWHBIM.

Pemrate HECIOXKHBIE CUCTEMBI HETMHEWHBIX YPABHEHUN C ITAPAMETPOM.

[IpuMeHsTh METOJbl PABHOCHIBHBIX MPEeOOpa3OBaHUN, 3aMEHbl MEPEMEHHOH,
rpaduuecKkoro MeTojia Mpy pelieHuu ypaBHeHuM 3-il u 4-i cTeneHei.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIFOYAIOIIKE
KBaJI[paTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHMCIIOBOM
MIPSAIMOM, 3aIIMChIBATh PEHIEHUE C IOMOIIBI0O CUMBOJIOB.

Pemars ypaBHEHMS, HEPABEHCTBA U UX CUCTEMBL, B TOM YHUCJIE C OTPAHUYEHUSAMM,
HaIlpuMep, B LEJIbIX YHCIIaX.
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IIpoBOIUTE HCCIENOBAHMS YPAaBHEHMM M CUCTEM YPABHEHUN, B TOM YHCIE
C MpUMEHEHHEM IpadUuecKUX MpPEeACTaBICHUH (ycTaHaBIMBaTh, UMEET JM ypaBHEHHE
WIN CUCTEMa YPaBHEHUHN pEUIECHUs], €CIIM UMEET, TO CKOJIbKO, U TIpOYEe).

Pemarb TekCTOBBIE 3a/1auMl ajreOpanyecKuM CIIOCOOOM C MOMOUIBIO COCTABICHUS
YPaBHEHHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUWs, HEPABEHCTBA W MX CHCTEMBI JUIsl COCTaBIICHUS
MaTeMaTUYECKOM  MOJENM  PEAIbHOW  CUTyallUM WM  NPUKIAAHOW  3a1a4W,
WHTEPIPETUPOBATH MTOJYYEHHBIE PE3YIIBTATHI B 3aJAHHOM KOHTEKCTE.

YucsioBbIe MOCJI€10BATETbHOCTH U MPOTrPecCUn

OnepupoBaTh MOHATUSIMU: 3aBUCUMOCTh, (PyHKIMS, Tpaduk GyHKIUU, TpsMas
IPONOPLHOHATIBHOCTE, TUHEHHAS PYHKIIMS, 00paTHAs IPOMOPIMOHATLHOCTD, Mapaboa,
runep6oi1a, KyCOuHO-3a/1aHHast (QyHKIHSI.

HccnenoBath (QyHKIMIO 1O €€ rpaduky, YCTaHaBIMBAaTh CBOMCTBA ()YHKIUIL:
o0NacTe OmNpeneneHHs, MHOXECTBO 3HAUYCHUW, HYIMM (YHKUUH, T[POMEKYTKH
3HAKOIMOCTOSTHCTBA, MPOMEXYTKH BO3pAacTaHUSl U YOBIBAaHUS, YETHOCTh U HEUETHOCTb,
HauOoJbIIIee U HAMMEHbIIIEE 3HAUCHUS, aCUMITOTHI.

Pacno3HaBarh KBagpaTUYHYIO (QYHKIHMIO 1O (QOpMmysae, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKLMH U3 pealibHOM KU3HHU, (PU3UKHU, TEOMETPHH.

Omnpenensate nojiokeHue rpaduka KBagpaTuyHOW (PYHKIIMM B 3aBUCHMOCTH OT €€
K03 (DUITHEHTOB.

Crpouth Tpaduk KBaaApaTUYHON (HYHKIIMH, ONUCHIBATH CBOWCTBA KBAJAPATUYHOM
GbyHKIUY 110 ee TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (PYHKITUU IS PEIICHUS 3a71a4.

Ha npumepe kBagpatudHoi ¢pyHkiuu crpouts rpaduk ynknuu y =af(kx +b) + ¢
C MOMOIIIBIO MpeoOpa3oBanuii rpaduka GyHkimu y=f(X).

NnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peanibHYI0 3aBUCUMOCTb WM MPOIIECC
M0 UX XapaKTePUCTUKAM.

Apudmernyeckas U reoMeTprUUYECKasi IPOrpeccuu

OnepupoBaTh MOHSATUSMU: TIOCIIEIOBATEIbHOCTD, apUPMETHUECKAs U TeOMETpUIECKast
IIPOTPECCUMN.

3amaBaTh MOCIEAOBATEILHOCTH PA3HBIMU CIIOCO0AMU: OMUCATENbHBIM, TAOJINYHBIM,
C MOMOMIBIO (POPMYJIIBI N-TO YiIEHA, PEKYPPEHTHBIM.

BBINONHATH BBIYUCIIEHHS C UCIIOJIb30BaHUEM (OPMYI N-To WieHa apu(pMeTUIECKON
Y TEOMETPUYECKON TPOrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300pakatb  4jieHbl  TOCJIENOBAaTEJIbHOCTM TOYKAMH HA  KOOPAMHATHOMN
IIJIOCKOCTH.

Pewlare 3amaun, CBsI3aHHBIE C YMCJIOBBIMHM IIOCJIENOBATEIBHOCTSIMHA, B TOM
YHUClie 33/a4d U3 peabHOW KU3HU (C HCIOJIB30BAaHUEM KalbKYJIATOpPa, LU(PPOBBIX
TEXHOJIOTHH).
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Pacrio3HaBath ¥ NPUBOAWTH  NPUMEPHl  KOHEYHBIX M  OECKOHCYHBIX
TIOCJIeZIOBATEIEHOCTEH, OrpaHUYCHHBIX TIOCJICIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronuX (yOBIBAIOIINX ) ITOCIICIOBATEILHOCTEH.

HmeTh mpencTaBieHHE O CXOAMMOCTH ITOCJIEIOBATEILHOCTH, YMETh HaXOIHTh
CyMMY OECKOHEYHO YOBIBAIOIIIEH reOMETPUIECKON MTPOTPECCHUHU.

[TpuMeHSITh METO/I MaTEeMaTHIECKON MHIYKITUH TIPY PEIICHUH 3a/1a4.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HasBanwue paznena KonmuaectBo OcHOBHBIC BUJIBI IEATEITLHOCTH
OcHOBHOE coaepKaHue
(TemnI) Kypca 4acoB 00 y4Jaromuxcs

Yucna u BEIYUCICHUS: 11 PaunonanbHbie yucna. Cucrematu3upoBaTh 1 0OOramarh

palMoHaIbHbIE YKCiia CpaBHeHue, ynopsiJourBaHue 3HaHMS 00 OOBIKHOBEHHBIX U JECATUYHBIX

(moBTOpEHME) U apuMETHICCKUE ICUCTBUS TPOOSIX.
C pallMOHATbHBIMU YHCIIAMHU. CpaBHUBATH U YIOPSIOYUBATH APOOH,
UYwucnoBas psmMast, MOAY/b YHCIIA. peoOpPa30BbIBas IPU HEOOXOAUMOCTH
[IporieHThI, 3aITUCh TTPOIICHTOB JECATUIHBIC TPOOU B OOBIKHOBEHHEIE,
B BUJI€ IpOOU U ApOOU B BUJIC OOBIKHOBEHHEBIE B JICCATUYHEIC,
IPOIEHTOB. Tpy OCHOBHBIC 33J1a4u | B YaCTHOCTH, B OECKOHEUHYIO JCCATUYHYIO
Ha TIPOIEHTHI. TpOOb.
Pemenue TeKCTOBBIX 3a1a4 [TpuMeHsATH pa3zHOOOpa3HBIC CIIOCOOBI
apuPMETHIECKUM CITOCOOOM. Y TIPUEMBbI BBIYUCIICHHS 3HAYCHU N
Pemenue 3amau u3 peanbHOM JIPOOHBIX BBIPAKEHUMN, COEpKAIINX
NPAKTUKHU HA YaCTH, ApoOH, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU:
IPOLEHTHI, IPUMEHEHNE 3aMEHSTh IPU HEOOXOAUMOCTH
OTHOLLIEHUU ¥ TIPOIIOPLIUI AECATUYHYIO TPOOb OOBIKHOBEHHOM
MIpY perieHuu 3a1a4. PeanbHabpie 1 OOBIKHOBEHHYIO JECATUIHOM,
3aBHCHMOCTH; PEIICHHUE 3aa9 MIPUBOJIUTH BHIPAKCHHE
Ha JBUXEHUE, padoTy, MOKYIKH, K Qopme, Hanbosee yqoOHOMI
HAJIOTH JUTSL BBIYMCIICHUH, TpeoOpa3oBhIBAThH

JIpOOHBIC BEIPAKECHHS HA YMHOXKCHHE
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U JIeJICHUE JECATUYHBIX ApoOeit

K JICCTBUSAM C I[EJIbIMHU YHCIIAMH.
PemiaTte 3agaun Ha yacTy,

MPOLIEHTHI, POMOPLINH,

Ha HAXOXJCHHE IPoOu (TIPOIEHTA)

OT BEJIMYHMHBI U BEJIMUHHBI

o ee Apoou (MPOIEHTY), APOOHU
(mporieHTa), KOTOPBII COCTABIISET OJHA
BEJIMYMHA OT IPYTOM.

[TpuBOaUTH, pa3OupaTh, OLICHUBATH
pa3IUYHBIE PEIICHUS, 3aMUCH PEILICHUI
TEKCTOBBIX 3a/ady.

Hcnosns30Barh TabJUIIBI, CXEMBI, YEPTEXKHU,
JpyTUe CPECTBA MPEACTABICHUS JaHHBIX
[IPU PEIICHUN 33Ja4H.

PacriozHaBath v OOBSICHATH, OMUPASCH
Ha OIpeesieHUs], TPSIMO
IPONOPUHOHATIBHBIE U 0OPATHO
IPONOPIUOHATBHBIE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMM; IPUBOJIUTH MPUMEPHI ITUX
3aBHCHUMOCTEN U3 peaIbHOr0 MHUpa,

U3 IPYruX y4eOHBIX IPEAMETOB.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC
3aJ1a4y, Ha IPUMEHEHHE JIpo0eH,
MPOLIEHTOB, IPSIMOW U 0OPATHOM
MPONOPLIMOHAIIBHOCTEM, ITPONOPLUN
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QyHKIHUH: KOOPIUHATHI
u rpaduxu. OyHKIIUU

17

KoopannaTa TO4KM Ha MPAMON.
UucnoBble MPOMEKYTKH.
Paccrosanue Mexay 1ByMsl TOUKaMu
KOOPAMHATHOW IIPSIMOU.
IIpssmMoyrosbHas cucrema
KoopauHaT. AGcIcca U OpinHaTa
TOYKH Ha KOOPAUHATHOMN
iockoctu. [Ipumeps! rpadukos,
3aJlaHHbIX (popMyIaMHu.

Urenne rpagukoB peaabHBIX
3aBUCHUMOCTEH.

OYHKIIMOHATILHBIE 3aBUCUMOCTH
MeX 1y BeauuuHami. [lonsitue
bynkimn. OyHKIUS KaK
MaTeMaTH4ecKasi MOJIEIb
peanibHOTO TIporiecca. O6IacTh
onpeeaeHust ¥ 00J1acTh 3HAUCHUN
dbynakuu. CrnocoOs! 3a1aHus

byakuuu. 'paduk yHkimm

N300paxars Ha KOOPAMHATHOM MPSMOKN
TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpPJIMHATAM, JTy4d, OTPE3KH, UHTEPBaJIbL;
3aIKChIBATh UX HA AJIr€OpanyecKoM S3bIKE.
OTmeuath B KOOPAMHATHOM MIIOCKOCTH
TOYKH TIO 33/TaHHBIM KOOPJIMHATAM; CTPOUTD
rpaduKu HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHbIX (hopMysIaMu, B TOM YHCIIE

C TIOMOIIBIO IU(PPOBBIX JTAOOPATOPHIA.
[IpuMeHsTh, U3ydaTh MPEUMYILIECTBA,
MHTEPHPETUPOBATh I'pauuecKuil crnocoo
MPECTABJICHUS U aHAJIM3a Pa3HOO0pa3HOM
KU3HEHHOW MH(OpMaIuu.

OcBauBarp noHsATHE (DYHKIINH, OBJIAI€BATh
(G YHKIMOHATBHONU TEPMUHOJIOTHEH.
Haxonuts 001acTh onpeaeneHus u 001acTh
3HAYCHUN (PYHKIIHH.

Hcnonb30BaTh pa3inuuHble CIOCOObI 3aaHus
(hyHKITUH.

Ucnonws3oBatk cBOWCTBa ) yHKIIHI

JUTSL aHaTu3a TPa(uKOB peabHBIX
3aBUCUMOCTEN (HyTu GYHKIIUH,
MPOMEXKYTKU 3HAKOMTOCTOSHCTBA () YHKITUH,
MIPOMEKYTKH BO3PACTaHUS U YOBIBAHHUS
(GbyHKUIMH, HaUOOJIbIIIEE U HAUMEHbLIEE
3HaYCHUS (PYHKIINH)
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Anrebpanueckue 7 BripaxeHune ¢ nepeMeHHbIMHU. OBnaners anreOpanyeckon
BBIPAYKCHUS: BBIPAKECHUS 3HAa4YECHUE BBIPAKCHUS TEPMHUHOJIOTUEN U CUMBOJIUKOM,
C IIEPEMEHHBIMU ¢ nepemeHHbIMU. [Ipencrasienue IIPUMEHSTH €€ B IPOLECCE OCBOCHUS
3aBUCHUMOCTHU MEXIY BEIUUYNHAMHU yueOHOro MaTepuarna.
B BUJie hopmysiel. Berancnenus Haxonuth 3HaueHUs BbIpaXKEHUM
o popmynam C IIEPEMEHHBIMU IIPU 3a1aHHBIX 3HAYECHUSAX
NEPEMEHHBIX; BBITIOJIHATH BEIYUCICHUS
no opmynam, JOMyCTUMbIE 3HAUCHUS
NEPEMEHHBIX
YpaBHEHHUS U CUCTEMBI 10 YpaBHEHHE C OTHOW IEPEMEHHOM. Pemars nuHEHOE ypaBHEHUE C OTHOM

YPaBHEHUI: TUHEUHBIE
YpaBHEHUS

Kopens ypaBHenus. CBoiicTBa
YpPaBHEHUU C OJTHON NMEPEMEHHOM.
PaBHOCMIIBHOCTB ypaBHEHUN.
YpaBHEHHE KaK MaTEMAaTHYECKas
MO/IEJIb PEATbHOW CUTYalUU.
JIunenHOe ypaBHEHHE C OAHOU
rnepeMeHHou. Yucno KkopHen
JIMHEWHOTO yYpaBHEHUs. Pemenne
TEKCTOBBIX 3a/1a4 C IIOMOUIBIO
JIMHEWHBIX ypaBHEHUU. JIMHENHOE
YpaBHEHHUE, COAEPKAILIEE 3HAK
MOZYJISA

IIEPEMEHHON, IPUMEHSS ITPAaBUIIA
IIEpEX0/1a OT UCXOTHOTO YPAaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee POCTOro
BHUA.

[IpoBepsTh, ABASETCS U KOHKPETHOE
YUCJI0 KOPHEM yYpaBHEHUS.
OnpenensiTe Yuca0 KOpHEW JIMHEMHOT O
YpaBHEHUS.

Pewats nuHelHOE ypaBHEHUE,
coziepaniee 3HaK MOJYJIS.
CocTaBysTh U pemarb

YPAaBHEHHME IO YCIOBUIO 337a4H,
MHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3aJ1a4¥ MOJTyYEHHBIN
pe3yabTar
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Yuca U BBIYUCIICHUA:
CTEIEHb C HATYpaIbHBIM
moKa3aTrejeM

Crenenp ¢ HaTYpAIbHBIM
MoKa3aTejieM U €€ CBOMCTBA.
3anuch 4ncia B JeCATUYHON
MMO3UITMOHHOM CHCTEME CUMCIICHUS

[IpyBOIUTH YKCIIOBBIE U OYKBEHHBIE
IIPUMEPBI CTENEHU C HATYPAIbHBIM
nokaszaTesieM, OOBSICHSSI 3HAUSHMUSI
OCHOBAHUs CTEIICHU U MOKA3aTeNsA
CTEIICHH, HAXOAUTD 3HAYECHUS CTEIICHEN

Bujia all (a — mr00oe paroHaIbHOE
YHCII0, N — HaTypaJIbHOE YUCIIO).
[ToHMMAaTh CMBICIT 3aITUCH OOJIBIIUX YUCEI
C IOMOUIBIO JECATUYHBIX APOOEit

u creneHelt yncna 10, mpuMeHsTs ux

B PEAIbHBIX CUTYalUAX

Anrebpanueckue
BBIPXKEHUSI: MHOT'OYJICHBI

23

OnuousieHsl. OIHOYIIEH
cTaHaapTHoro Buaa. CTeneHb
OJHOYJICHA. MHOrOYJICHHI.
MHorouseH cTaHAapTHOTO BUA.
Crenenns mHOrowieHa. CnoxxeHue,
BBIYMTAHWE, YMHOXKCHUE U JICTICHUE
MHoroujieHoB. [Ipeobpa3oBanue
1[E€JIOTO BBIPAKEHUS B MHOTOYJICH.
Kopuu MHOrousena.

ToxnecTBo. ToxaeCTBEHHbBIC
npeoOpa3oBaHus AreOpandecKux
BbIpakeHUU. Jloka3aTeabCcTBO
TOXKECTB

OBnaners anreOpanyeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHSTH €€ B IPOLECCE OCBOCHUS
yu4eOHOro MaTepuarna.

[IpuBOAUTE OJHOYJIEH U MHOTOYJIEH
K CTaHAAPTHOMY BH]Y.

OnpenensTe CTENEHN OJHOYJICHA

Y MHOTOYJICHA.

BBINONHATH YMHOXEHHUE OJJHOUJIEHA
Ha MHOTOYJIEH.

BBINONHATE ClI0XKEHUE, BEIYUTAHUE,
YMHOKEHUE U JEJIEHUE MHOTOYJIEHOB.
Haxonutes KOpHH MHOrOYJICHA.
DopmMynMpOBaTh ONPEACICHUE
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TOXKJIECTBEHHO PaBHBIX BBHIPAKECHUH.
Hcnonp3oBars npasuia

JUTSL TOKA3aTeNbCTBA TOXIECTB.
BhITIONTHATD TOXKAECTBEHHBIC
peoOpa30BaHUs 1IETIOTO BHIPAKCHUS

B MHOT'OYJICH NMPUBEJICHUEM MTOT00HBIX
CJIaraeéMbIX, PaCKpbITUEM CKOOOK.
OcyIecTBIATh Pa3ioKeHUEe MHOTOUYJICHOB
HA MHOXKHUTEJU ITyTE€M BbIHECEHUS

3a CKOOKH OOIIETO MHOXKHUTEISA, METOOM
TPYIIUPOBKH.

[IpumensTh npeodpa3zoBaHue
MHOTOWICHOB IS PEIICHHS Pa3TMIHbBIX
3a/1a4 U3 MaTeMaTUKHU, CMEKHBIX
MIPEIMETOB, U3 PeaTbHOU MPAKTUKH.
3HAKOMUTBHCS C UCTOpUEH Pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIPOKECHUS: POPMYJIBI
COKPAIIEHHOTO YMHOKCHHUS

14

@OopMyJIbI COKPALLEHHOT O
YMHOXEHUS: KBAAPaT CyMMBI

Y KBaJpaT pa3HOCTH JABYX
BBIPAXEHUH, KBapaT CyMMBI
HECKOJIbKUX BBIPAXKEHUH, KyO
CYMMBI U KyO pa3HOCTH JIBYX
BBIPA)KECHUH, PA3HOCTH KBA/IPAaTOB
JIBYX BBIPAKECHHM, IPOU3BEIAECHUE

OBnaneTs anredpandeckoi
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
MPUMEHSATH €€ B IIPOILIECCE OCBOCHUS
y4eOHOIo MaTepuaia.

BEITOHATE TOXXIECTBEHHEIC
npeoOpa3oBaHus 1EJI0T0 BhIPAKEHUS

B MHOTOWJICH MPUBEJACHUEM MOI00HBIX
cllaraeMbIX, PaCKpPhITHEM CKOOOK,
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Pa3HOCTH U CYMMBI JBYX
BBIPQ)KECHUI, CYMMa U Pa3HOCTb
KyOOB JIByX BBIPQ)KEHUH.
Paznoxxenne mHorousieHa

Ha MHOXUTENN. BeiHeceHue
OO0IIIEr0 MHOXKHTEJIS 32 CKOOKH.
Merton rpynnupoBKH

C UCMOJb30BAHUEM (POPM Y
COKPAIIEHHOTO YMHOXKCHHU.
OcCymiecTBIATh Pa3I0KEHNE MHOTOUJICHOB
Ha MHOYKUTEJI ITyTE€M BbIHECEHUS

3a CKOOKM 00IIEro MHOKUTENS, METO0M
IPYNIUPOBKH, TPUMEHEHUS (POPMYJIbI
COKpAILIEHHOI'0 YMHOXKEHHS.

[TpumensaTh npeodpa3oBaHue
MHOTOUJICHOB JIJISl PELIEHMS] pa3IU4HbIX
3a71a4 U3 MaTeMaTUKU, CMEXHBIX
IIPEAMETOB, U3 PEAIbHOU MMPAKTUKH.
3HAKOMHTHCS C UCTOPUEH pa3BUTHUSA
MaTeMaTHKU

Yucia v BEIYUCIEHUS
JICITUMOCTD

10

J1eMMOCTh LEbIX YhCed.
CaoiictBa genumoctu. [Ipoctsie

Y COCTaBHbIE yucia. YeTHble

Y HeueTHble uncna. [Ipusnaku
nenumoctu Ha 2, 4,8, 5,3,6,9, 10,
11. ITlpu3Haku 1eIUMOCTH CYMMBI
Y TIPOU3BEJICHUS LEIBIX YUCEN

IIpH pellieHuH 3a1a4. Haubompmii
OOIIUI 1eTUTENh U HaUMEHbIIIEe
o0l11ee KpaTHOE JIBYX YHMCE.
B3anmHO npocTeie unca.
Aunroput™m EBxinpa. Jlenenue

[IpuMeHTh CBOMCTBA IEIIUMOCTH.
[TpuBOAUTH MpPUMEPHI U PACO3HABATH
MIPOCTHIEC U COCTABHBIC YMCIIA, YETHHIE
Y HEUYETHbIC YKCTIA.

Jloka3pIBaTh U MPUMEHSThH MPU3HAKU
nenuMocth Ha 2, 4, 8, 5, 3,6, 9,10, 11,
MPU3HAKU JIETUMOCTH CYMMBI

Y TIPOU3BEICHUS 1IEJIbIX YUCEIL.
Haxoante HanOOIbIINN OOIIUN JETUTEND
Y HauMeHblllee 0011ee KpaTHOE BYX
quce.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIC
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¢ octaTKOM. CpaBHEHMS LIEIIBIX
YHUCEJI 110 MOJIYJIIO HATYPAIbHOTO
qucia

3aJ1auu, UCTIOJIb3Yys HAaMOOJBIIUM 00U
JeIUTENh, HAMMEHbIIEE 00IIee KPAaTHOE
JBYX YHCEIL.

Pacno3naBarh B3aMMHO MTPOCTHIE YKCIA.
[TpumensaTs anroputm EBkina.
DopMynupoBaTh ONPEACICHUS JETUMOCTH
HAlIEJI0, YHUCEII, CPABHUMBIX IO TAHHOMY
MOZYJIIO.

BBINONHATE €IEHHE C OCTaTKOM

OyHKUIWU: JTUHEUHAS
byHKIMSA

16

Jlunetinast GyHKIIMS, €€ CBOMCTBA.
I'padux nuneitHON PyHKLIHH.
['paduk pyHKIUU Y = | X |.
KycouHno-3anannbie pyHKINN

Pacnio3naBath JIMHEHHYIO (DYHKITHIO

y = kx + b, onuceiBath ee cBoOMCTBA

B 3aBHCUMOCTH OT 3HAYCHUU

k03 dunmenTos K u b.

Ctpoutb rpaduku JTMHEHHON (YHKIIUH,
GbyHKIMH Y = | X |, KyCOUHO-3aJJaHHON
byHKIHH.

Hcnonb3oBaTh UdpOBBIC PECYPCHI
JUTsl TOCTpOoeHUs rpaduKoB (DYHKITUN
Y U3YUEHHUSI UX CBOMCTB.

[IpuBOIUTE IPUMEPBI JIMHEUHBIX
3aBHCHUMOCTEN B pealbHBIX Mpolieccax
U SIBIICHUSX

YpaBHEHHS U CUCTEMBI
YpPaBHEHUM: CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

14

YpaBHEHHE C ABYMS
nepeMeHHbIMU. ['paduk muHenHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM IIIOCKOCTH
rpaduK JUHEHMHOTO YPAaBHEHUS C ABYMSI
MEPEMEHHBIMU; TIOJIB3YSICh TPAPUKOM,
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CucTembl IMHENHBIX YPABHEHAN
C ABYMSI IEPEMEHHBIMHU.
['padpuueckuit meTon pemeHus
CUCTEMBI JIMHEWHBIX YPABHEHUU
C AByMs IIEpeMEHHBbIMU. Perenne
CUCTEM JIMHEWHBIX YPaBHEHUU

C IBYMsI IEPEMEHHBIMHA METOOM
IIOJICTAHOBKH U METOZIOM
cnoxxeHus. Cucrema IByX
JIMHEWHBIX YPABHEHUH C IBYyMs
IIEPEMEHHBIMU KaK MOJEIb
peaNbHOU CUTyaluu

MIPUBOJIUTH MPUMEPHI PEIICHUS
YPAaBHEHHS.

Haxomuth peuienue cucteMsl IByX
JIMHEVHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMHU.

CocTaBJsITh U pelIaTb CUCTEMY JABYX
JIMHEWHBIX YPABHEHUM T10 YCIOBUIO
3a/1a4d, UHTEPIIPETUPOBATH

B COOTBETCTBHUM C KOHTEKCTOM 33J1a4u
ITOJIyYEHHBIN PE3YIbTAT

[ToBTOpeHnue, 06001IEHNE,
cucTeMaTHh3alusa 3HaHu!

IToBTOpEHNE OCHOBHBIX MOHITUMN
Y METOJOB Kypca 7 Kiacca,
0000111eHr e 3HAHUI

BriOuparh, NpUMEHSTh OLIEHUBATh
CHocoObl CpaBHEHUS YHMCEN, BHIYUCICHU,
TOKJIECTBEHHBIX MTPEOOPa30BaHUN
anreOpanyecKux BhIPaXKCHUN, PELICHUS
YPAaBHEHHUU U CUCTEM YPABHEHMMU, 3a1aHUS
(GyHKIM, aHaIM3a U IOCTPOEHUS UX
rpaduKoB.

Hcnonb30BaTh (QyHKIIMOHAIBHO-
rpauyecKue NpeaCcTaBICHUS

JUISL PELLICHMS 3a]1a4.

OcymecTBIsATh CAMOKOHTPOJIIb
BBIITOJIHSIEMBIX JIEUCTBUI U CAMOIIPOBEPKY
pe3yJibTaTa BHIYUCIECHUM,
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npeoOpa3oBaHUi, MOCTPOCHHUIA.

Pemate 3amaun u3 peanbHON )KU3HH,
MPUMEHSATh MaTEeMaTHYECKUE 3HAHUS

JUTSL pEIIeHUS 3a71a4 U3 APYTruX MpeIMETOB.
Pemate TekcTOBBIC 3a/1aUn, CPAaBHUBATD,
BBIOMPATH CITOCOOBI PEIICHUS 3a/1a4u

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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8 KJIACC
HasBanue pasnena Komunuectso OCHOBHBIE BH/JIbI IESATEILHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
YpaBHEHUS U HEPABEHCTBA:! 20 UucnoBble HEPABEHCTBA. DopMyIMpOBaTh CBOMCTBA YHUCIIOBBIX

HEepaBEeHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ epeMEHHOM.
Crtporue u HeCTporue HepaBeHCTBaA.
CrnoxeHne 1 yMHOXKEHUE
YHUCIJIOBBIX HEPABEHCTB.
OueHuBaHne 3HAYCHHUS
BBIPAKEHUS.

[loHsATHE O penIeHNH HEpaBEHCTBA
C OJIHOW MEepeMEHHON. MHOXKECTBO
pELIECHUI HEPABEHCTBA.
PaBHOCUIIbHBIE HEPABEHCTBA.
HepaseHnctBo-ciiecTue.
Yucnossle MpoMexyTKu. JInnenHoe
HEPaBEHCTBO C OJHON NEPEMEHHON
Y MHOYKECTBO €r0 PELICHHM.
Pemienne JIMHENHBIX HEPABEHCTB

C OHOW MEPEMEHHOM.

CucreMbl IMHEWHBIX HEPABEHCTB

C OIHOM mepeMeHHOM. Pemmenne
TEKCTOBBIX 3a/1a4 C TOMOIIBIO

HEPaBEHCTB, WUIFOCTPUPOBATh UX
Ha KOOPAMHATHOMU IPSIMOM, TOKa3bIBATh
areOpanvdecKu.

OueHuBaTh 3Ha4E€HHSI BBIPAKEHUS,
VICIIONb3YSl HEPABEHCTBA.

[IpuMeHTH CBOMCTBA HEPABEHCTB B XO/I€
peuieHus 3aaad.

OnpenensaTe paBHOCUIIbHBIE
HEPaBEHCTBA.

[IpuBOAUTE MPUMEPHI PELICHUI
HEPaBEHCTB.

Pemars nuHEHBbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, CUCTEMBI JIMHEMHBIX
HEPaBEHCTB, N300pakaTh pelIeHUEe

Ha YMCJIOBOU NMPAMOU, NOKA3bIBATH
HEPaBEHCTBA.

Pemars TekCTOBBIE 33/1a4N € IOMOLIBIO
JIMHEHHBIX HEPABEHCTB C OJJHON
IIEPEMEHHOM.

HccnenoBaTh JIMHENHOE HEPABEHCTBO

C OJITHOM IIEPEMEHHOU C IapaMETPOM.
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JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM

3HaAKOMUTBLCS C UCTOPUEH Pa3BUTHUS
aJreopsI

Yucna v BEIYUCIIEHAS
KBaJpaTHbI KOPEHb

17

KBagparasie KOpHHU.
ApudmMeTnueckuil KBaJpaTHbIN
KOpPEHb U ero cBoucTra. [lonstue
VPPalMOHAIILHOT O YHCJIA.
JlelicTBUS ¢ MppaOHAIbHBIMU
yucnamu. CBONCTBA IEUCTBUM

C UPPalMOHAIILHBIMYU YHCIIAMM.
CpaBHEHHME UPPALMOHAIBHBIX
yucesl. MHOXKECTBO
JEUCTBUTENIbHBIX YUCET.
[IpencraBneHus 0 paCIIMPEHUAX
YHCJIOBBIX MHOYKECTB.
JlormycTuMbie 3HaUECHUSA
MIEPEMEHHBIX B BBIPAKCHUSX,
coJiepKanux apupmernaeckue
KBaJ[paTHbIE KOPHHU.
ToxaecTBeHHBIE IPeOOPa30OBaAHUS
BBIPAXKEHHM, COAEP)KAIIUX
apudmeTruecKue KBajipaTHbIC
KOpHHU

@opMyIMpPOBaTh ONPEACIICHHUE
KBaJpAaTHOrO KOPHS U3 YHCIIA,
apu(pMETUIEeCKOro KBaIpaTHOT'O KOPHSL.
[IpuMeHATE onepanuio U3BJICYEHUs
KBaJPATHOI'O KOPHS W3 YHCIIA, UCTIOIb3Ys
pU HEOOXOAMMOCTH KaJTbKYIATOP.
OneHuBath KBaJpaTHBIE KOPHU LIEIBIMU
YUCIaMU U IECATUYHBIMU JIPOOSIMHU.
CpaBHUBATH U YyHOPSI0YHUBATh
palOHaIbHBIE U UPPALIMOHAJIBHBIE YUCIIA,
3aIMCaHHBIE C TOMOIIBIO KBAAPATHBIX
KOpHEM.

BrinonHsaTe onepanuu

C UPPALMOHAILHBIMU YU CIIAMM.

ViccenoBarh ypaBHEHHE X2 = &, HAXOINTh
TOYHBIE U MIPUOIMKEHHbBIE 3HAUCHUS
KopHeu nipu a > 0.

HccnenoBarh cBOKWCTBA KBAIPATHBIX
KOPHEM, MPOBO/JI YHUCIIOBbBIE
DKCIIEPUMEHTBHI C UCIIOIb30BAHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).

Jloka3bpIBaTh CBOMCTBA apU(METUYECKHUX
KBaJIpaTHBIX KOPHEH; TPUMEHSATH UX

36



denepanpHas padouas nporpamma | Marematuka. 7—9 xinaccel (yriryOJCHHBIH YPOBCHB)

JUISL TIpeoOpa3oBaHus BhIPAKEHUM.
BrimonHaThs npeobpa3zoBaHus BeIPAKEHUH,
COJIEpKAILNX KBAJPATHBIE KOPHU.
BripaxkaTh nmepeMeHHbIe B3 HOPMYIIL.
Beruuciisite 3Ha4EHUS BBIPAKECHUN,
COIEPKAILIMX KBAAPATHBIE KOPHH,
UCIIONB3Ys MPU HEOOXOIUMOCTH
KaJbKYJSATOP.

Hcnonp30BaTh B X0J1€ PEHICHUS 3a/1a4
DJIEMEHTAPHBIE TIPEJICTABIICHUS,
CBSI3aHHBIC C TIPUOINKEHHBIMU
3HAYCHUSIMU BEJIIUYHH.

3HAKOMUTHCA C UCTOPUEN PAa3BUTHS
MaTeMaTHUKH

YpaBHEHUS 1 HEPABEHCTBA!
KBaJpaTHbIC YPaBHECHHUS

17

KBagparnoe ypaBHeHue. @opmyna
KOpPHEHN KBaJPAaTHOTO YPABHEHUS.
KonnuecTBo AeMCTBUTENBHBIX
KOpPHEHN KBaJPAaTHOTO YPABHEHUS.
Teopema Buera.

YpaBHEHUSI, CBOAUMBIE

K JINHEWHBIM YPaBHEHUSIM

WJIM K KBAJIPATHBIM YPaBHEHUSM.
KBagparHoe ypaBHEeHUE

¢ nmapamerpoM. Pemenue
KBaJ[paTHBIX YPaBHEHUU

Pacno3HaBath ypaBHEHUS ¢ OTHOU
NIEPEMEHHOM, KBaJIpaTHbIC YPABHEHUSI.
OnpenensaTs paBHOCUIIBHBIE YPABHEHUS.
[IprMeHATH CBOMCTBA YPABHEHU C OJHOMU
IIEPEMEHHOM.

3anuceiBaTh POPMYITY KOpHEH
KBaJPATHOT'O YPABHEHUS; PEIIATH
KBaJpaTHbIC YPAaBHEHHUSI — MIOJIHBIE

Y HEIIOJHBIE.

OnpenensaTe KOMMYECTBO JEHCTBUTENBHBIX
KOPHEW KBaJpaTHOrO YpaBHEHUSI.
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¢ nmapamerpamu. Pemenue
KBaJ[PaTHBIX YPaBHEHU,
COZIEpKAIIMUX 3HAK MOJYJIS.
YpaBHEHHE KaK MaTeMaTH4eCcKas
MOJIEJIb PEAJIbHOW CUTYaLlNH.
Permrenne TekcTOBBIX 3a/1a4

C IOMOILIBIO KBAaJPATHBIX
YpaBHECHUU

HaGmronath 1 aHanmu3upoBaTh CBA3b
MEeXAYy KOPHIMU U KO3 pUirieHTaMmu
KBaJIpaTHOTO YPaBHEHHSI.
dopmynmpoBaTh Teopemy Buera, a Takxe
00paTHYIO TEOpEMY, IPUMEHSATH 3TH
TEOPEMBI JIJISl PELLICHMS 3a7a4.
ITpoBOANTH MpOCTENILINE UCCIIEOBAHUS
KBaJIpaTHBIX YPaBHEHUH.

Pemarb TeKCTOBBIE 3a1aUH.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKu

Anrebpanueckue
BBIPAYKEHUS: TPOOHO-
palMOHAIbHbIE BHIPAXKEHUS

17

PannonanbHbIC BRIPAKCHHUS.
ToxaecTBeHHBIE TIPe0Opa3OBaHUS
paIMOHAIILHBIX BBIPAKEHUH.
AnreOpandeckasi ApoOb.
JlonycTrmMble 3HaYEHUS
MEPEMEHHBIX B IPOOHO-
palMOHATILHBIX BBIPAXKECHUSIX.
OCHOBHOE CBOMCTBO
anredpanvdeckou Ipoou.
CrnosxeHue, BEBIUUTAHUE,
YMHOXKEHHUE U JICIICHUE
anredpandeckKux JpoOei.
BosBenenue anredpandeckoin
JpoOU B CTETICHb

3anuchIBaTh aNreOpanyecKre BhIPaKEHHUS.
HaxoauTh qomycTUMBbIC 3HAUCHUS
MEPEMEHHBIX B APOOHO-pAIIMOHAIBHBIX
BBIPAKCHUSX.

BrIMonHSTE 4UCIIOBBIEC TOACTAHOBKHU

Y BBIYHCIISATH 3HAYCHHE JIPOOH, B TOM
YHCJIe C TOMOIIBIO KAIbKYJIATOPA.
®opmynupoBaTh OCHOBHOE CBOMCTBO
areOpanyeckon Jpoou U MPUMEHSITH €ro
JUIs1 TIpeoOpa3oBaHus IpoOei.

BBITTOTHATE TOKIECTBEHHBIC
npeoOpa3oBaHus pallMOHATILHBIX
BBIPAKECHUM.

BBITIONTHATH TEWCTBHS C alreOpandecKUMHU
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IpOOSIMU.

[TprmeHsATh peoOpa3zoBaHus BEIPAKEHHIM
JUISL pELIEHUS 3a1a4.

BripaxaTs nepemeHHsbie U3 Gopmy
(pu3nuecknx, TeOMETPUUECKUX,
OIMCBHIBAIOIINX OBITOBBIE CUTYAINH )

VYpaBHEHUS 1 HEPABEHCTBA! 19 JpoGHO-palioHaibHbIE Pacno3naBath 1poOHO-paliMOHATIbHBIE
JIPOOHO-paIlMOHAIbHbIE ypaBHeHus. Pemenue npoOHO- YpaBHEHHS.
yYpaBHEHUS palMOHAJbHBIX YPABHEHUN, Pemate 1poOGHO-paliioHanbHbIe
CBOJSIIINXCS K IMHEUHBIM YpaBHEHHUSI, CBOASIIUECS K TUHEHHBIM
WJIU K KBaJIPATHBIM YPaBHEHUSM. WJIM K KBaJIPaTHBIM YpaBHEHUSM,
Peniennie 1poOHO-paliioHaIbHBIX HCII0JIH30BaTh METOJI 3aMEHbI IEPEMEHHOM.
YPaBHEHU METOJOM 3aMEHBI PemaTte TekcTOBBIE 330U
nepeMeHHOM. Pellienne TeKCTOBbIX aIreOpanyecKuM CrocoOOM: MepexXoanuTh
3aj1a4 ¢ IOMOIIIbIO IPOOHO- OT CJIOBECHOU (POPMYIIMPOBKU YCIOBHS
palMoHANIbHBIX YPaBHEHUH. 3a/1ayy K anreOpandeckor MOJEIH IMyTeM
['paduueckast uHTEpIIpETAIINS COCTaBJICHUS YPAaBHEHUS; pelIaTh
YPaBHEHHUM C IBYMsI IEPEMEHHBIMHA | COCTaBJICHHOE YPABHEHUE;
WHTEPIPETUPOBATh PE3YNbTAT.
Hcnonb3oBaTh rpaduyecKyro
WHTEPIPETAUIO YPABHEHUN C IBYMSI
MePEMEHHBIMU
OyHKIMU 15 OO6nacth onpeeseHus Hcnons3oBath (HYHKIIMOHATBHYIO

¥ MHOKECTBO 3HAYCHHUH (PYHKITUH.
CrnocoObI 3a1anus G yHKIUM.

TEPMUHOJIOTHIO U CUMBOJIUKY.
Haxonute 00nacTs onpeneneHus
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I'paduk Ppynkiuu. UteHne CBOMCTB | M MHOXKECTBO 3HAYECHUM (PYHKIIUH.
dbyakmu 1o ee rpaduky. [Ipumepsl | BerauciasaTs 3HaueHUs QYHKIHHA, 3aTaHHBIX
rpadukoB GyHKIHMA, OTpaXKaromux | ¢GopmynaMu (MIpu HEOOXOTUMOCTH

peasbHbIE TIPOLIECCHI. MCIIOJIb30BaTh KaJIbKYJIATOP); COCTABIIATh
DYHKIMH, ONKMCHIBAIOLINE NPAMYIO | TaOJIMIBI 3HAYEHUH (YHKLIUH.

¥ 00PaTHYIO POIOPIIUOHAIBHBIE OnuchIBaTh CBOMCTBA (PYHKIIMU HA OCHOBE
3aBUCHMOCTH, UX IPapUKH. ee rpadUuEeCKOro MpeaCcTaBIeHH .
Oynkipn y = X Y = X, y =X, HaxoauTh ¢ moMoInsko rpaduka GyHKIUU

3HAYEHUE OJTHOW U3 PACCMATPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO JIPYTOM.
HccnenoBate npuMepsl rpauKoB,
OTPAXKAIOIINX PEATBHBIE MPOLECCHI

U SIBJICHUSL.

[IpuBOAUTE PUMEPHI TPOLIECCOB

U SIBJICHUU C 3aJaHHBIMU CBOMCTBaMHU.
Bripaxxats Gpopmynoit 3aBUCUMOCTD
MEK]ly BEJTUYMHAMH.

OnuceIBaTh XapakTep U3MEHEHUST OAHOU
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS

JIpYTOH.
Pacnio3naBath BUIbI H3y4aeMbIX () YHKIIH.

k .
y="- W HX CBOHCTBA

. 2 3
Ctpouts rpapuku GyHKIUR Y = X,y = X,
k
y=x, y==.
X
Hcnonb3oBaTh G yHKIIMOHAIBHO-
rpaduueckue npeacTaBICHUS
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JUTSI pEIICHUS ¥ UCCIICIOBAaHUS YPaBHCHHM
Y CUCTEM YPaBHECHMI.

[TpumensaTh HUPPOBBIE PECYPCHI

JUTSI IOCTPOEHUS TPaPrKOB

Y UCCJICJIOBAaHUSI CBOMCTB (DYHKITHIT

Anrebpanueckue
BBIPAYKEHHUSI: CTEIICHU

14

CrereHb ¢ 1EeNBIM IIOKa3aTelIeEM

U €€ CBOMCTBA.

CranpapTtHblid BUJ uncia. Pazmepsl
00BEKTOB OKPYKAIOIIIEro MHUpPA,
JUTUTEIILHOCTH MPOIIECCOB

B OKPYKAIOLIEM MHPE

dopMyIMpoBaTh ONPEAEIIEHNE CTEIEHH
C LEJbIM TIOKA3aTeNEM.

@opMynIMpOBaTh, 3aMUCHIBATH

B CUMBOJIMUECKOU (popme

Y WJUTFOCTPUPOBATh IPUMEPAMU CBOMCTBA
CTEIEHHU C LIeJIBIM ITOKa3aTeIeM.
[IpuMEHATH CBOMCTBA CTENEHU

TSl TpeoOpa3oBaHus BhIpAKEHUH,
COJIEPIKAILUX CTENEHU C LIEJIBIM
MIOKAa3aTeJIEM.

BoInonHATE AeMCTBUS C YHUCIaMU,
3alMCaHHBIMU B CTAaHAAPTHOM BUJIE
(YMHOXKEHHUE, JIeTIeHEe, BO3BEACHUE

B CTCIICHbD ).

[TonyyaTp npeacTaBICHUE O 3HAYUMOCTHU
JNEUCTBUTENBHBIX YHCEI B TPAKTUYECKON
NEesATENbHOCTH YEIOBEKa.
AHanu3upoBaTh U JEJaTh BHIBOJIBI

0 TOYHOCTHU MPUOJIMKEHUS
UPPALMOHAIIBHOI'O YHCIIA TIPU PEILICHUH
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3ajad4.

OKpyrisiTh UPpALMOHAJIBHBIE YUCIIA,
BBITOJIHATh IIPUKHUAKY PE3yJIbTaTa
BBIYMCJICHUH, OLICHKY 3HAYEHU N YHUCJIOBBIX
BBIPAXKECHHU I

Hucna v BBIYUCIEHUS: 7 JlenmeHnne ¢ ocTaTKOM. DopMyIIHPOBATh ONPEACIICHUS 1EIIMMOCTH
JeTMMOCTb CpaBHEHHUS LIETIBIX YUCEI HAIeJI0, YUCeJl, CPABHUMBIX 0 JaHHOMY
10 MOJYJIFO HATYPAJIbHOT'O YHCIIA. MOJLYJIIO.
CBoiicTBa cpaBHEHUH 110 MOAYJIIO. BbInonHATE AeneHNe ¢ OCTaTKOM.
OcTaTKku CyMMBI U TPOU3BEICHUS Jloka3pIBaTh U IPUMEHATH CBOMCTBA
0 JTAHHOMY MOAYJIIO CpaBHEHUH 11O MOAYIIIO.
Haxoautb ocTatku cymMMBl
Y TIPOU3BECHUS 110 TaHHOMY MOJTYJIO
[ToBTOpEHuUe, 00001IEHHE, 10 [ToBTOpEHNE OCHOBHBIX MOHATHIA Bb10upath, NpUMEHATH OLIEHUBATH

CUCTEMAaTHU3aUsI 3HAHUU

1 METOJOB KypCOB 7 U 8 KJIACCOB,
000011IeH1E 3HAHUI

CIoCcOoObl CPaBHEHUS YHCEN, BBIYUCICHUH,
TOJIECTBEHHBIX MTPe00pa30BaHUIA
BBIPAKECHUH, PELICHUS] YPAaBHEHNUN

Y CUCTEM YPaBHEHMM, HEPABEHCTB,
OCTpOEHUs TpaduKOB.

OcCy1ecTBIsATh CAMOKOHTPOIb
BBITIOJIHAEMBIX JIEHCTBUN U CAMOIIPOBEPKY
pe3ynbTara BHIYUCICHUH,
npeoOpa3oBaHU, ITOCTPOCHUA.

Pemars 3agaun u3 peajbHOM KU3HH,
IPUMEHATh MATEMATUYECKUE 3HAHUS
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JUJISL pEIICHUS 3a/1a4 U3 APYTUX PEAMETOB.
Pemiats TekCTOBBIE 3a/1a4U, CPABHUBATD,
BBIOMPATh CIIOCOOBI PEIICHUS 3a/1auH.
Hcnonb30BaTh (G yHKIHOHAIBHO-
rpadguyeckue npeacTaBiICHus

JUJISL peleHus 3a1a4

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136
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9 KJIACC
Ha3zpanue paznena Konnuectso OcCHOBHBIE BU/IBI ACSTEIBHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
OyHKIHUH 25 Oynkius. CpoicTBa QyHKIMIA: OnuceiBaTh NOHITHE «(YHKIIM.

HYJH (YHKIIHH, TPOMEKYTKU
3HAKOIMOCTOSHCTBA (DYHKIIHH,
IPOMEXYTKU BO3PACTAHHUSI

U yObIBaHUS (DYHKIIUH, YETHBIC

U HeueTHbIe (PyHKIMHU, HanOoIbIIIee

U HaMEHbIlIee 3HAaYCHHS (PYHKITUH.
[Toctpoenue rpadukoB QyHKIUI
C TIOMOIIIBIO MTPEOOPa30BaAHUM.
KBagpatusiii TpexuiieH. Kopau
KBaJpPaTHOr'O TPEXUJIECHA.
Paznoxxenue kBaapaTHOTO
TpEX4IeHa Ha JINHEHHbIE
MHOXHUTEIIH.

KBanpatuunas GpyHKUus U ee
cBoiicTBa. [lapabGoia, KoopIUHATHI
BEPILHHBI TapadoJIbl, OCh
CUMMETPHUH NapadoJIbI.
[TocTpoenue rpaduka
KBaJIpaTUIHON (DYHKIIHH.
[Tonoxxenne rpaduka
KBaIpaTUIHOU (PYHKITUU

[TprmeHsTh cBOMCTBA (DYHKLIMA: HYIIH
(YHKIMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(YHKIMH, TIPOMEKYTKH BO3PACTAHUS

U yObIBaHUS (DYHKIIUU, YETHBIC

U HeueTHbIe PyHKIMU, HanOoIbIIIee

Y HalMEHbIlIee 3HAYCHHS (PYHKITUY.
Pacrio3naBaTh KBaJpaTHBIN TPEXUIICH,
yCTaHaBJIMBaTh BO3MOKHOCTb €TI0
pa3nokKeHHsl HA MHOXKUTEINH,
packiaJibIBaTh Ha JMHEWHbIE MHOXKHUTEIH
KBaJ[paTHBIA TPEXUJICH

C HEOTPHUIIATEILHBIM TUCKPUMUHAHTOM.
PacniozHaBath KBafipaTHuHy0 (PyHKIHIO
o opmyiie.

[TpuBOAUTH IPUMEPHI KBAAPATUUYHBIX
3aBUCUMOCTEN U3 PEAIbHOW JKU3HU,
(bu3MKH, TEOMETPUH.

BoisaBiATE 1 060011aTHh 0OCOOEHHOCTH
rpaduka KBaapaTUyHON QYHKITUU

y = ax’ + bx + c.

OmnpenensiTe KOOPAUHATHI BEPUINHBI
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B 3aBHCHMOCTH OT €€
kod(ppunuenTos. Mcnonb3zoBanue
CBOMCTB KBaJIpaTUYHON (DYHKIIHH
JUTS pEIIeHUs 3a71a4.

Crenennble GyHKITUN

C HATYpaJIbHBIMH MTOKA3aTEIISIMH,
uX rpavKu U CBOMCTBA.

Ipaduxu pyskumii: y =+/x, y=3x,
y =[x

napaloJibl, 0Cb CAMMETPHUH MapadOJIbL.
CtpouTth TpaduKu KBaIpaTUIHBIX
byHKIIUN, 3a1aHHBIX POPMYyTIaMH

BUJA!

y = ax’,

y=ax’ +q,y=Xx+b)Y+e

y = ax’ + bx + c.

BrinonHsaTh mocTpoeHune rpapuKos
GYHKIAN ¢ TIOMOIIBIO TTPE0Opa30BaHMIA
BU/JIA:

f(x) = f(x) + a; f{(X)=>f(x + a); f(x) =
kf(x), f(x) =1(| x [), f(x) = [f()].
PacniosHaBath creneHHble QyHKIUN

C HaTypaJbHBIMH MTOKA3aTEISIMH, CTPOUTH
rpaduky cTeneHHbIX (YHKIHMA

C IIOKa3aTensiMu 2 u 3.

Hcnonb3oBaTh CBOICTBA IrpadUKOB
CTETEeHHBIX (QYHKIUHI C HATYpaJIbHBIMU
MOKa3aTeJIIMU MIPH PEIICHUH 3ajau.
CtpouTs rpadmkn GyHKIHH y = /X ,
y=Ux, y=1|x|

AHanu3upoBaTh U MPUMEHATH CBOWCTBA
M3YYEHHBIX (YHKITUH JJIS UX TOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO0 IH(PPOBHIX

pecypcoB
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YpaBHEHUS 1 HEPABEHCTBA!
KBaJpAaTHbIE HEPABEHCTBA

15

[ToHsTHE O pEelIEeHNH HEPABEHCTBA
C OTHOM TepeMeHHOM. MHOXKECTBO
pELICHU HEPABEHCTBA.
KBagparHbie HepaBeHCTBA C OJJHOM
nepeMeHHou. Penienrie HepaBeHCTB
rpauuecKkuM METOIOM U METOI0M
uHTepBanoB. HepaBeHcTBa,

coJiep KalIue 3HaK MO YJIS.
Cucrtembl HEPABEHCTB C OJHOMN
MepeMeHHOM. Penienne TekCTOBBIX
3a/1a4 C TOMOUIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaBeHncTBo ¢ AByms
nepeMeHHbIMU. Perenue
HEpaBEHCTBA C ABYMS
nepeMeHHbIMH. [ "padudeckuii
METO/]I PELICHUS] CUCTEM
HEPaBEHCTB C ABYMS
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMS IEPEMEHHBIMU

Yurarts, 3a1IMCHIBATh, IOHUMATh,
MHTEPNPETUPOBATH HEPABEHCTBA,;
HCIOJIb30BaTh CUMBOJIUKY

Y TEPMUHOJIOTHIO.

BeimonHATs ipeoOpa3oBaHus HEPABEHCTB,
WCITOIh30BaTh IS IPeoOpa3oBaHus
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3HaBath KBaJipaTHbIC HEPABEHCTBA
C OJHOW NIEPEMEHHOM.

Pemars kBagpaTHOE HEPABEHCTBO
rpaaecKuM METOIOM U METOI0OM
WHTEPBAJIOB.

Pemate kBagpaTHbie HEPABEHCTBA,
UCIIONB3Ys IpaduuecKue mpeaCTaBICHUS.
Pemats HEepaBeHCTBA, coJiepKaIUe 3HAK
MOJYJISL.

N300pakaTh perieHne HepaBeHCTBA

C OJHOW NIEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPJIUHATHOM MPAMOH,
3alMChIBaTh PEUICHUE C TOMOILbIO
CHUMBOJIOB.

OcBauBaTh U NPUMEHSITh HEPABEHCTBA
IIPY PEUICHUU PA3JIMYHbIX 33/1a4, B TOM
YHUCJIC PAKTUKO-OPUEHTUPOBAHHBIX.
PacniozHaBaTh HEPABEHCTBO C ABYMs
MIEPEMECHHBIMMU.
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[TpumeHsATh rpaguuecKuii METO PEIICHUS
CHUCTEM HEPABEHCTB C JBYMI
IIEPEMEHHBIMU

YpaBHEHHS 1 HEPABEHCTBA!
YpPaBHEHUSI, HEPABEHCTBA
Y X CHCTEMBI

25

bukBanpaTHbie ypaBHEHHUS.
[Iprmepsl NpUMEHEHU METO0B
PaBHOCHWJIBHBIX IPEOOPA30OBAHUI,
3aMEHbI IIEPEMEHHOM,
rpaduyeckoro Meroaa

IIPU PELICHUN YpPaBHEHUN

3-1i u 4-ii cTeneHex.

Pemenue apoOHO-paliiOHaIbHBIX
YPaBHEHU U HEPABEHCTB.
Pemenne cucreM ypaBHEeHUM

C ABYMS IIEPEMEHHBIMM.
Pemenue npocrermmx cucrem
HEJIMHEHHBIX YPABHEHUM C JBYMS
nepeMeHHbIMH. [ 'padudeckuii
METOJ PELICHUS] CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IBYMSI
nepeMeHHbIMU. CHcTemMa AByX
HEJIMHEWHBIX YPaBHEHUH

C IBYMS [IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTyalUN.

Cucrema HEMMHEWHBIX YPaBHEHUN
C IapamMeTpOM.

Pemars OukBanpaTHbie YpaBHEHHUS.
[TprmeHATH METOABI PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOM,
rpapu4ecKkoro MeTo1a Npy peleHun
ypaBHEHUM 3-i U 4-i1 CTENEHEN.
Pematb 1poOHO-palioOHANIbHBIE
YPaBHEHUS U HEPABEHCTBA.
PacniozHaBath IMHENHbIE ypaBHEHUS
C IByMsI IEPEMEHHBIMU.

Crtpoutb rpaguku ypaBHEHUH, B TOM
YHClie UCTIONb3Yys LU(POBBIE PECYPCHI.
Pemate npocreimme cucTeMbI IBYX
HEJIMHEHHBIX YPABHEHUN C IBYMsI
NIEPEMEHHBIMH.

[TpuBoauTH rpaduueckyro
VHTEPIPETALUIO PELICHUS YPABHEHUS
C IByMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMs [IEPEMEHHBIMM.
Pemarths TEKCTOBEIE 3a1a4n
aJIreOpanyecKumM CrocoOoM.
HccnenoBaTh cuCTEMbl HEIMHEUHBIX
YPaBHEHHM C apaMETPOM.
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[Ipocrelinrie HEepaBEeHCTBA C IBYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pemars npocrelinme HepaBeHCTBA
C ABYMS IIEPEMEHHBIMU U UX CUCTEMBI

YucioBbie
OCJIEIOBATEILHOCTH
Y IPOTrPECCUU

25

[ToHsTHE YKCIIOBOM
nocJyeoBarebHOCTH. KoHeuHbIe
U OECKOHEUHbBIE
MOCJIE/I0BATEIbHOCTH.
OrpanvnueHHas
NOCJIE0BATEIbHOCTh. MOHOTOHHO
BO3pacTaronias (yobIBaromas)
nocieaoBaTebHOCTh. CriocoObl
3aJJaHus MOCJIEI0BATEIbHOCTH:
OnrcaTeIbHBIN, TAOTMIHBIN,

C TOMOIIIbIO (POPMYIIBI N-TO YJjIeHA,
PEKYPPEHTHBIN.
Apubmernueckas

Y TEOMETPHUYECKas MPOrPECCHUM.
CBoiicTBa 4JICHOB
aprupMeTHIECKON

Y T€OMETPUYECKOU ITPOTPECCUM.
®dopmyIibl N-To YjieHa
aprupMeTHIECKON

Y TEOMETPUYECKON TPOrPECCUM.
DopMysIbl CYMMBI EPBBIX

N YICHOB apu(PMETHIECKOU

Y T€OMETPUYECKON MPOrPECCUI.

OcBanBaTh U MPUMECHITH UHICKCHBIC
0003HaYEHUSI, CTPOUTH PEUECBHIC
BBICKA3bIBaHMSI C HCITOJIb30BaHUEM
TEPMHHOJIOTHUH, CB3aHHOU C MOHITHEM
HIOCJIeZIOBATEILHOCTH.

OnpeaensaTh BUJIBI TTOCIIEI0BATEILHOCTEH:

OTrpaHUYEHHAs TIO0CIIEI0BATEILHOCTD,
MOHOTOHHO BO3pacTaroias (yObIBaroIas)
MOCJIeTIOBATENbHOCTbD.

AHanu3upoBaTh popMyiy N-ro ujaeHa
MIOCJIeTIOBATEILHOCTH UITH PEKYPPEHTHYIO
(GbopMyITy ¥ BEIYHCIISATD YJICHBI
MOCIIEIOBATEIbHOCTEH, 3aJaHHBIX S TUMU
dbopmynamu.

VY cranaBnuBaTh 3aKOHOMEPHOCTh

B [TIOCTPOEHUU TOCIIEA0BATENbHOCTH,
€CJIM BBIITMCAHBI TIEPBbIE HECKOJIBKO

€€ YJICHOB.

PacnioznaBath apudmeTnyecKyro

¥ TEOMETPUIECKYIO MTPOTPECCUU

IIPU pa3HbIX CIIOCO0aX 3aJaHus.

Pemartp 3a1auu ¢ UCTIONIB30BaHUEM
dbopmyi N-ro uieHa apupMeTHIECKOM
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3aga4u HA MPOLIEHTHI, 0AHKOBCKUE
BKJIQJIBl U KPEJIUTHI.
[IpencraBneHne 0 CXOAUMOCTH
IIOCJIEA0BATENBHOCTH,

0 CYyMMHUPOBaHHH 0€CKOHEYHO
yOBIBaIOIIEH TEOMETPUIECKON
IIPOTPECCUMN.

MeTtoa MaTeMaTHYECKON
nHAyKuuu. [Ipocrenmme nmpumMepsl

Y TEOMETPUYECKON TPOrPECCUN, CYMMBI
MEPBBIX N YJICHOB.

N300pakaTh 4ieHbI OCIEN0BATEILHOCTH
TOYKaMHU Ha KOOPAUHATHOU

IJIOCKOCTH.

PaccmaTtpuBath npuMepbl IPOLIECCOB

Y SIBJICHUU U3 PEATIbHOU KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHUE

B apu(pMETUYECKON TIPOrpeCCUu,

B F€OMETPUUECKON MPOrpECCUU;
n300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTHU IPa(PUUYECKHU.

Pemrars 3anaum Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJIbI

Y KpEJIUTOBAHHUE.

[IpencraBnsaTh OECKOHESYHBIC
NEPUOUIECKUE TPOOH B BUJIE
OOBIKHOBEHHBIX.

3HAKOMUTHCA C MTOHSATUEM CXOIUMOCTH
MOCJIEA0BATEIbHOCTH, HAXOAUTh CYMMY
OECKOHEUHO yOBIBAIOUIEH T€OMETPUUECKOM
IPOIPECCHH.

[IpuMeHsTh METOJT MaTEMATUIECKON
WHTYKITUH.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS
MaTeMaTHUKu
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Anrebpanueckue 12 Kopensp n-i1 crenenn. CoricTa DopMyIMpPOBaTh ONPEAEIICHNUS KOPHS
BBIPAXKCHUS: CTEIICHb KOpHs N-ii ctenenu. CTeneHb N-i CTENEHH U CTEIIEHU C PAlHOHAIbHBIM
C palMOHAJIbHBIM C pPalMOHAJIbHBIM ITOKA3aTeJIEM IIOKa3aTeJieM.
I0Ka3arejieM Y €€ CBOMCTBA. [IpuMeHATH Onepannio U3BJICYCHUS
ToxaecTBeHHbIE TPeOOpa3OBaAHUS KOpHsI N-1 CTENEeHU, UCOJIb3YS
BBIPAXKEHHM, COAECPKAIIUX KOPEHb IPU HEOOXOANUMOCTH KaIbKYIIATOP.
N-i creneHu. ToXIeCTBEHHbIE Bpruucnars 3HaueHUE CTENEHU
npeoOpa3oBaHus BEIPAKEHUM, C PallMOHAIBHBIM MTOKA3aTENEM.
CoJlepKalInuX CTENEHb OueHnBaTh 3HaUEHUE KOPHS N-I CTEICHH,
C PalMOHAIILHBIM TOKA3aTEIEM 3HAYEHUE CTEMCHU C PAllMOHAIEHBIM
MOKA3aTeJIEM LEJIBIMA YUCIaMHU
U JECATUYHBIMU JIPOOSIMHU.
CpaBHUBAaTh U yNOPAI0YNBATH
palMOHAJBHBIE U UPPALMOHAJIBLHBIC YHCIIA,
3allMCAHHBIE C IOMOILBIO KOPHS N-U
CTEIIEHU, CTETNIEHU C PALlMOHAIbHBIM
MOKa3aTeJIeM.
BpINONHATH TOXKIECTBEHHBIE
peoOpa3oBaHus BEIPAKEHUS,
COZIepXKallero KOpeHb N-il CTENEHN,
CTEIEHb C PAllMOHAILHBIM MOKA3aTEIIEM.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHS
MAaTEMAaTUKH
[ToBTOpenue, 06001IEHUE, 34 Yucna u BeIUUCIEHUS (3aIUCh, OnepupoBaTh MOHATUEM YUCIOBOTO

cUCTeMaTHu3alusg 3HAaHUN

CpaBHEHME, JCUCTBUSA

MHOXECTBA.
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C TCUCTBUTEIHLHBIMU YUCIIAMH,
YUCJIOBas MPSMast; TIPOICHTHI,
OTHOIICHHSI, TIPOTIOPITUY;
OKpYTJICHUE, TIPUOJIMIKEHNE,
OLICHKA)

AKTyaJlu3upoBaTh TEPMHUHOJIOTUIO

1 OCHOBHEBIC ICHCTBHS, CBSI3aHHBIC

C YHCJIaMU: HaTypaJIbHOE YMCIIO0, MPOCTOE
1 COCTaBHOEC YHCJIO, JICTTMMOCTD
HATypaJbHBIX YUCEII, TPU3HAKH
JE€IMMOCTH, LIEJI0€ YHUCII0, MOIY/Ib YHUCIIA,
OOBIKHOBEHHAS U JIECSITUYHAsS JIPOOb,
CTaHJApPTHBIN BUJ YUCIIA,
apru(pMETUUECKUN KBaJIpaTHBINH KOPEHb.
BeimonHATh neiCTBUS, CPABHUBATH

U yIOPsAJI0YMBATh YKUCIIA, PECTABISATh
Yyycia Ha KOOPIAWHATHOW MPSAMOH,
OKPYTJISITh YKCJIA; BBIMOIHATh TPUKUJIKY
Y OLICHKY pe3yJibTaTa BEIYUCICHUH.
Pemats npaktuyeckue 3amauu,
cojeprKalue MpoLeHTHI, J0JI1, YacTH,
BBIPAXKAIOIIME 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PaCCTOSTHUE,

IIeHa — KOJIMYECTBO — CTOMMOCTD,

00beM pabOThl — BpeMs —
MIPOU3BOJUTEIBLHOCTD TPY/Ia.

Pa30upath peasibHbIC )KMU3HECHHbBIC
cUTyanuu, GopMyIupoBaTh UX Ha SI3bIKE
MaTeMaTUKH, HaXOJUTh pPEIICHuE,
MPUMEHSIS MaTeMaTUYECKU anmnapar,
HHTEPIPETUPOBATH PE3YIIbTAT
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TekcToBbie 3a7a4u (pellieHue
TEKCTOBBIX 3a/1a4 aprU(PMETHIECKAM
U areOpanyeckuM crocodamm)

Pemarthb TEKCTOBEIE 3aJa4n
apu(pMETUUECKUM CIIOCOOOM; U3BJICKAThH
HEO0OXOIMMBbIE JTaHHBIC, TTPE/ICTABIICHHBIC
B BepOaIbHOM, Tpadrueckom

1 TaOJIMIHOM BHJIE.

Pemiats TekCTOBBIE 33/1a4U C TOMOUIBIO
BBEJICHUS MEPEMEHHBIX, COCTABIISTh
ypaBHEHUS, HEPABEHCTBA, CUCTEMbI
YpaBHEHHUI U HEPABEHCTB IO YCIOBHUIO
3a/lauun

AnreOpanyecKue BbIpaKeHUs
(mpeobpazoBaHue aredOpanyecKux
BBIPQXCHUM, JOMYCTUMBIE
3HAYECHUS)

OnepupoBaTh MOHATUSIMUA

CTENEHb C IIEJIBIM MTOKA3aTeseM,
apumMeTHYecKuil KBaJpaTHbIN KOPEHb,
MHOTOYJIEH, alredpanyeckas 1poob,
TOJIECTBO.

BrInoHSATE OCHOBHEBIE JIEUCTBHS .
BBITIONTHATH PacueThl Mo (hopmyiam,
npeoOpa3oBbIBATH 1IEJIbIE, IPOOHO-
palMOHANIbHBIE BBIPAXKEHUS

U BBIPQXXEHUS C KOPHSIMHU,
pea30BBIBATH PA3I0KEHUE
MHOT'OYJIEHA Ha MHOKUTEJIH,

B TOM YHCJIE C UCTIOJIB30BAHUEM (POPMYII
Pa3HOCTH KBaJIpaTOB, CYMMBbI U Pa3HOCTH
KyOOB, KBaJipaTa CyMMbI M pa3HOCTH,
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Ky0a CyMMBI ¥ pa3HOCTH; HAXOJAUTh
JOITYCTUMBIE 3HAYCHUS TTePEMEHHBIX

JUTsL IPOOHO-PAllMOHATIBHBIX BBIPAKECHUH,
KOpHEM.

MopenupoBath ¢ MOMOIIBIO (hopMys
peasTbHbIE TIPOIIECCHI U SIBICHUS

dyHKIIUK (MTOCTPOEHUE, CBOMCTBA
W3Yy4YEHHBIX () YHKIIUM;
rpaduyeckoe pelieHue ypaBHeHU !
U UX CUCTEM)

OnepupoBaTh NOHATUSAMU: QYHKITHS,
rpaduk QyHKINM, HYIU QYHKIIUH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEXYTKH BO3PACTaHUs, IPOMEKYTKHU
yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaYeHUs PYHKIIHH.

AHaIM3UpOBaTh, CPAaBHUBATD,
00CyX1aTh CBOMCTBA (PYHKITUH, CTPOUTH
uX rpauKH.

OnepupoBaTh OHATUSIMU: TIPIMast
IIPOITOPIIMOHATLHOCTD, 0OpaTHAs
POMOPLUHUOHATIBHOCTD, TUHEHHAs
byHKIMS, KBagpaTHIHas QPyHKIUsA,
napaboJa, runepoosa.

Hcnonb3oBarh rpaduku

JUTSI OTIPE/ICTICHUST CBOMCTB, TIPOIIECCOB
Y 3aBHCHMOCTEH, JUIS PEIICHUS 3a1a9

U3 IPyruX Y9eOHBIX MMPEAMETOR

U PEeaTbHOM JKM3HU; MOJCITUPOBATH
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C IOMOUIBIO TPAPUKOB pealIbHbIE
IPOLIECCHI U SIBICHHUS.

BripaxaTs popmynamMu 3aBUCUMOCTH
MEXAy BEIUYMHAMU, MOJIETUPOBAThH
peaJIbHbIE TPOLIECCHI

OBUIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

136
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» HA YIVIYBJIEHHOM YPOBHE B 7-9 KNTACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTrpust kKak OIMH W3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOW MAaTEMAaTUKHU, UMEIOLINN
CBOCH 11eJIbI0 00ECIEeUUTh H3Y4YEHHE CBOWCTB W pa3MepoB (UTyp, UX OTHOIICHUH
U B3aUMHOE PAaCIOJIOKEHHE, OMUPAECTCS Ha JIOTUYECKYIO, J10Ka3aTeNIbHYIO JIMHHUIO.
[leHHOCTH W3Y4YEHHS TEOMETPUUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
3aKJII0YAeTCs B TOM, UYTO OOYYAIOIIMICS YYUTCA TPOBOJUTH JOKa3aTeIbHBIC
paccyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKIIOYEHHUS, JIOKa3blBaTh HWCTUHHbBIC
YTBEPXKACHUSI U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PaCCYKACHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHHIC
yrBepkaeHuss. Ocoboe 3HaueHue JO0Ka3aTenbHas JIMHUS WMEeT HJs YriIyOJeHHOTO
W3Yy4YEHUSI MATEMATHKHU.

Lenpro W3ydeHHs] TE€OMETPUU SIBISIETCS HCIIOIb30BAHME €€ KaK MHCTPYMEHTA
IIpU pPEUICHWH KAK MAaTEMAaTHYECKHX, TaK M MPAKTHYECKUX 3a]ad, BCTPEYAIOLIUXCS
B peasibHOU >Xu3HU. OOy4aromuiics JOMHKEH HAYUYUTHCS OMPEIEISATh T€OMETPUUYECKYIO
burypy, ONHUCHIBATh CIOBAMHU YEPTEK WU PUCYHOK, HAWTH IUIOMIAb 3€MEIHLHOTO
ydacTKa, pacCUMTBhIBATb  HEOOXOAMMYIO  JJIMHY  ONTOBOJIOKOHHOTO  KaOes
K Tpedyemble pa3Mepsl rapaxka st aeromoousist. [Ipu perennn 3a1a4y mpakTHYECKOTO
XapakTepa OOYYarolIMiicsi YYUTCS CTPOUTh MAaTEMAaTHUYECKHUE MOJEIH PEaTbHBIX
YKW3HEHHBIX CUTYAIlNi, TPOBOJUTH BBIUUCIICHHS U OLIEHUBATH MOJYYEHHBIN pe3ybTar.

Oco0eHHOCTh y4eOHOTr0 Kypca yriIyOJICHHOTO U3y4eHHUs TEOMETPUU COCTOUT B TOM,
4TO 00YyYaroluecss He MPOCTO 3HAKOMSITCSI C ONPEICTICHHBIMU TOHATUAMU, 4 YBEPEHHO
oByajieBatoT UMHU. CyIIECTBYIOIIME TEMbI IMporpaMMbl 0a30BOro Kypca T'€OMETPUH
H3y4yarTcs Ha OoJjiee TJyOOKOM YpOBHE, a oOydaroliuecss MpUOOpEeTaroT YMEHWS,
MIOMOTAOIIME MM YBEPEHHO MPUMEHSATHh CBOM 3HAHUSA HE TOJBKO B MATEMAaTHKE,
HO M B CMEXHBIX MpeaMeTax, MNpexie Bcero (Gu3uke M HHPOpMaTHKe, a TaKxKe
MIOJIb30BATHCS MOIIYYEHHBIMU 3HAHUSAMU IIPU PELICHUU NTPAKTUYECKUX 3a7a4.

CornacHo yueOHOMY IJ1aHy B 7—9 Kiaccax u3ydaercs yriyoJeHHbIH y4eOHBINA KypC
«I'eomeTpusi», KOTOPBIA BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3leiibl CONECPMKAHUS:
«Hauana reomerpum», «TpeyronbHukn», «OKpPYKHOCTBY, «UEThIPEXYTrOIbHUKIY,
«ITomobuey, «nemMeHTsl TpuroHomeTpuny, «Inomaany, a Takxe «MeToa KOoOpAUHATY,
«Bexkrops», «IIpeoOpazoBaHus MIIOCKOCTH.

OOmiee 4YuCIO 4YacoB, PEKOMEHJOBAHHBIX [JIi HW3YyYEHHUS Yy4yeOHOTro Kypca
«I"'eometpusi», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Helel0), B 8 Kiacce —
102 yaca (3 yaca B Hezeno), B 9 kinacce — 102 gaca (3uaca B HEZIEIO).

Bo3moxkHa KOppeKTUPOBKA OOIIET0 YKCIia YaCOB, PEKOMEHOBAHHBIX JIJISl U3YYCHUS
y4eOHOI0 Kypca, C y4eTOM UHAUBUIYAIBHOTO M01X0Aa 00pa3oBaTeIbHbIX OpraHu3aiui
K YrayOJEHHOMY MW3YYEHHIO TE€OMETPUH, B paMKax COOJIIOJEHUS THUTHEHUYECKUX
HOPMAaTHBOB K HEIEbHON 00pa3oBaTeIbHONU HArpy3Ke.
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COJEPXKXAHUE OBYUYEHUA

7 KJIACC

Hayaja reomerpuu

Hcropust BOBHUKHOBEHHUS U pa3BUTUA reoMeTpun. HauanbHbIe TOHSITHS T€OMETPUH.
Touka, mnpsimas, oTpe3ok, jayd. [loHsTue 00 akcuome, Teopeme, J10Ka3aTelbCTBE,
OIIPEIETICHUH.

B3anmMHOe pacnonoxxkenue Touek Ha mpaAmMon. HM3MepeHue MIMHBI OTpPE3Ka,
pPAcCTOSTHUE MEXIY TOUYKAMU.

[Tonynnockocts u yroi. Bunsl yrios. M3mMepenue BennunH yrioB. BepTukanbHbie
Y CMEXHBbIE yriibl. [lapannensHble U NEPHIEHIUKYISPHBIE IIPsAMbIE. PaccTosiHME OT TOUKH
JI0 TIpsiIMOU. buccekTpuca yria.

Jlomanasa. Bupaesl nomasbix. JlnmuHa nomanou. MuoroyrosbHuku. [lepumerp
MHOTOYroJibHUKa. [IOHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE MpeACTABICHUS O PABEHCTBE (PUTYp, UX PACIIONIOKEHUU, CHMMETPHUH.

[Ipocreimme noctpoenus. MTHCTpyMEHTHI U1 NU3MEPEHUN U TOCTPOCHU .

TpeyroabHuku

Buael  TpeyrosbHHUKOB:  OCTPOYI'OJIBHBIE, IIPMOYIOJBHBIEC, TYIOYI'OJIbHBIE,
paBHOOEIpEHHBIE, PABHOCTOPOHHKE. Mennana, OucCceKTpHca U BbICOTa TPEYTOJIbHUKA.

PaBenctBo  TpeyrosbHUKOB. IlepBblii W BTOPOM  NPU3HAKKM  PaBEHCTBA
TpeyrojbHUKOB. PaBHOOEOpEHHBIE TPEYroJbHUKA W WX CcBoMcTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYrObHUKA. TpeTuii Mpru3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CoOTHOLIEHUS MEXKAY CTOPOHAMHM MW YIJIAMH TpeyroibHuka. HepaBeHCTBO
TpeyrojpHuka. HepaBeHCTBO O JJIMHE JJIOMAaHOM.

Cummerpuunbie (urypsl. OCHOBHBIE CBOMCTBA OCEBOW cuMMeTpuu. lIpumepsi
CUMMETPHUH B OKPYKAIOLIEM MUPE.

IMapajnenbHbie npsMbie. CyMMa yrji0B MHOIOyT OJIbHUKA

[TapaynenpHOCTh MPSAMBIX, HCTOPUYECKUE CBEACHUS O IocTysaTe EBkimaa u o poinu
JloGbaueBCKOro B OTKPBITUM HEEBKIMAOBOM reoMerpud. CBoOiCTBa M INpHU3HAKU
napajyieNbHbIX OpsiMbIX. CyMMa yIriioB TpeyrojbHUKAa. BHEIIHUE yribl TpeyrojbHHUKA.
CymMma BHYTPEHHUX YIJIOB MHOI'OYIOJIbHHKAa M CyMMa BHEIIHUX YIJIOB BBIITYKJIOIO
MHOT'OYT'OJIbHHKA.

IIpsimoyroJibHbIe TPEYr 0JIbHUKH

[Ipu3Haku  paBeHCTBA MPAMOYIOJbHBIX  TPEYroJbHUKOB. lleprneHaukynsp
1 HakjgoHHag. CBOWCTBO MEIHWAHBI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, IPOBEIECHHON
K runorenyse. [IpsaMoyroyibHbIi TPEYroJbHUK € yriom B 30°.

OxkpyxHOCTH
[ToHATHS OKPYKHOCTU U Kpyra. DJIEMEHTbl OKPY>KHOCTH M Kpyra: LIEHTp, paauyc,
JAAMETP, XOpAa, UX CBOMCTBA. B3anMMHOE pacrosioKEHHE OKPYKHOCTU U TPSIMOM.
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KacarenbHas u cexymas K okpykKHOCTU. OKpy>KHOCTb, BIIMCaHHAs B yroi. [Ipocreiimne
ITOCTPOEHHMS C TOMOIIBIO IUPKYJSA U TUHEHKH.

I'eomeTpuyeckure MecTa TO4EK

[TonsiTE O TEOMETPUYECKOM MECTE TOUEK. [[prMepbl reOMETPUUECKUX MECT TOUEK
Ha IUIOCKOCTU. buccekTpuca yria M CEpeIMHHBIN NEPHNEHIMKYJIAP K OTPE3KY Kak
reoMeTpruuecKkrue Mecta Touek. OnucanHas OKpy>KHOCTb TPEYToJIbHUKA, €€ LIEHTp. MeToa
F€OMETPUYECKUX MECT TOYEK ITPU PEIICHUH TEOMETPUUYECKUX 3a/1a4.

IMocTpoeHus1 ¢ TOMOIIBLIO HUPKYJISI M THHEHKH
Uctopuueckue cBenenus. OOG0CHOBaHUS MPOCTEUILINX MOCTPOCHUM, 3TaIlbl 337a4u
Ha IOCTPOEHHUSI, PELIEHUE 337a4 Ha [IOCTPOEHUE LUPKYJIEM U JIMHEUKOM.

8 KUIIACC

YeTbIpexyrojJbHUKN

[Tapannenorpamm, ero npu3Haku u cBoictsa. [IpsMoyronbHUK, poMO, KBaApaT, UX
NpU3HAKK U cBoMcTBa. Tparneuus. PaBHoOeipeHHas Tparenusi, €€ CBOMCTBA U MPU3HAKHU.
[IpssmoyrosbHas Tpanenus. CpeaHss TMHUS TPACLIHH.

Cpennsss nMHUSA TpeyrojdbHUKA. MeTOo[ yIBOEHUS MEIHAHBl TPEYroJbHUKA.
Teopema o0 nepeceyeHn MEAUaH TPEYTOJIbHUKA.

Teopema Daieca, Teopema 0 MPONMOPUUOHAIBHBIX OTpe3kax. Teopema Bapuubona
JUISI IPOU3BOJIBHOTO YETHIPEX YT OJIbHUKA.

LenTpalibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxo0Oue

[TogoOue TpeyroabHukKoB, KodGduimeHT mnomodusa. I[lpusHaku mogO0Us
TpeyrodbHUKOB. [[puMeHeHre mooous mpy pereHn TeOMETPUUECKUX U TPAKTUIECKUX
3ajady.

ITnomaanp

[Tonsarue o muomaau. CBoiicTBa 1omaaei reomerpudeckux guryp. [Ipocreiiue
dbopMyBl IS TUIOIMIAAX TPEYroJdbHUKA, MapajjieiorpaMMa, poMOa © TpPAareIyH.
[Tnomaau nogoOHbIX Guryp. OTHOIIEHUE TUIONIA/IEH TPEYTOJIbHUKOB.

Teopema Iugaropa
Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemreHun
MPAKTUYECKUX 3a7a4.

DJieMeHTbl TPUTOHOM eTPHHU

CuHyCc, KOCHHYC, TaHT€HC W KOTaHI€HC OCTpPOro YyIjia MpsSIMOYTrOJIbHOTO
TpeyrojibHUKa. TpuroHomerpuueckue ¢GyHkuuu yriaoB B 30° 45° u  60°
[TporoprrioHaIbHBIE OTPE3KH B MPSIMOYTOIHBHOM TPEYTOJIbHHUKE.

Yribl 1 4eThIPEXYrOJIbHUKH, CBSI3aAHHbIE ¢ OKPYKHOCThIO
BrincanHble U LEHTpalbHBIE YIJIbI, YIOJI MEXIY KAacaTeJIbHOW W XOpPIAOW. Y IJIb
MEXIY XOpAaMH U CEeKyIIMMH. BrircaHHbIE M ONMMCAaHHBIE OKPY>KHOCTH TPEYrOJbHUKA
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U 4YeThIpeXyrodbHUKU. CBONCTBA M MPHU3HAKK BIHCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacnonoxeHue IByX OKpyxkHocTed. Kacanue oxpyxkHoctei. OO6riue
KacaTelIbHbIE K JBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyrojibHUKOB

Cunyc, xkocunyc, Tanredc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOxAeCTBO. POpMyInbl NpUBEncHUA. PelleHue TpeyroiabHHUKOB. TeopemMa KOCHHYCOB
U TeopeMa CHUHYCOB. PelieHrne mnpakTUYeCKuX 3aJad C HCIOJb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMbI CUHYCOB. Pelienne 3a1a4 reoMeTpu4eCcKOil ONTHKH.

Tpuronomerpuueckue GopMyIbl s IIIOMIAIA TPEYroJdbHUKA, apajjieiorpaMmma,
pomOa, Tpanenuu. @Dopmyna T'epona. @DopMyna  IIOMIAAA  BBIITYKIOIO
YETHIPEX YT OJIbHUKA.

ITonoOme TPpeyroiLHUKOB

Xopael U TMOAOOHBIE TPEYrOJLHUKKA B OKPYXHOCTH. TeopemMa O TPOW3BEICHHUH
OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOPEMA O KBaJpaTe
KacaTenpbHOU. [IpruMeHeHue mpu pelIeHurM TEOMETPUYECKUX 3aaad. Teopembl YUeBsl
u Menenas. [lonstue o romoreTnu.

Metoa koopauHaT

VYpaBHeHUE TIPSIMOI HA MJIOCKOCTU. Y TJIOBOM KOA(PGUIIUEHT U CBOOOAHBIN YJICH, UX
reOMeTpUYeCcKuil cMbIci. [lapamiensHOCT M NMEPHEHAMKYJISAPHOCTh NPSAMBIX (4Yepes
YII0BOM KOA(PPUITUEHT).

YpaBHEHHE OKPYXHOCTH. HaxokieHue IepecedeHui OKPYKHOCTEM WU INPSIMBIX
B KkoopauHarax. Oopmyna paccrosHUsS OT TOYKM A0 npsAMou. Ilinomans
napajuieiorpaMMa B KOOpJAMHATaX, MOHATHE OO0 OpPUEHTHUPOBAHHOM IUIOIIAJU.
IIpumMeHenne MeToJa KOOpPAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX TIE€OMETPUYECKUX
3a/1ayax.

BexkTopsl

Bektoper Ha mimockoctr. CrloXeHWE UM BBIUUTAHHE BEKTOPOB — IIPaBHIIA
TPEYroJbHUKAa W TapajuleJiorpaMMa. Y MHOXKEHUE BekTopa Ha uwncio. KoopaunaTsi
BekTopa. CJOXKeHHWe U BBIUMTAHWE BEKTOPOB, YMHOXKCHHE BEKTOpa Ha YHCIIO
B KoopauHaTax. [[puMeHeHre BEKTOpOB B (pU3UKe, IIEHTP Macc.

[Tonsatue o 6azuce (Ha mockocTu). Paznoxkenus: BeKTopoB 1o 06asucy. CkansipHoe
MPOU3BEICHUE BEKTOPOB, TEOMETPUUECKHUH CMBICT M BBIPAKEHHE B JEKAPTOBBIX
KoopauHaTax.  JIMCTpUOYTMBHOCTH  CKalsipHOro  mpous3BeaeHus.  CkaisipHoe
MpOM3BEICHUE U TpoerupoBanue. [IpumMeHenrne CKalsipHOTO MPOU3BEICHUS BEKTOPOB
JUIST HaXOXKJIEHUS JJIMH M YIJoB. PemieHne reoMeTpuyeckux 3agad ¢ IOMOIIBIO
CKaJISIPHOT'O MTPOU3BEICHUS.
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JIJIMHA OKPY/KHOCTH M INIOIIAAb KPYra

[IpaBusibHBIE MHOTOYrOJIbBHUKH. [[nmmHa OKpyxkHOCTH. ['pagycHas m panuaHHas
Mepa yria, BBIYMCICHUE UIMH Oyr OKpyKHOCcTel. Ilmomanes kpyra, ceKropa, cerMeHra.
Hcropuueckue cBeeHUs 00 U3MEPEHUH JJIMHBI OKPYXHOCTHU U IUIOIIAAHN KpyTa.

JIBH2KEHMSI TJIOCKOCTH

HenTpanbnas cummerpusi. LlenTpanbHo-cuMmMmeTpuunsbie ¢purypsl. [loBopot. OceBas
cuMmMeTpusi. OUTypbl, CHMMETPUYHBIE OTHOCHUTEIILHO HEKOTOpOM ocHu. [lapamnensHbiin
IIEPEHOC.

[Tonsitue nBUXeHus U ero cBoiicTBa. PaBenctBo Quryp. [IposiBneHus: cummerpun
B IIpUPOJE, JKUBONMCH, CKYJIbOTYpe, apxurekrype. Kommoznuuum nBuxeHUn
(npocreiimne npumepsl). IIpuMeHeHre B reOMETPUYECKHX 3a/1a4ax.

INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce.

Pacnio3HaBath M3ydeHHbIE T€OMETPUYECKHE (DUTYpBI, OMPEACNISITh UX B3aUMHOE
pacnoyioeHue, u300paxkaTb TreoMeTpuyeckue (Uryphl, BBITIOJHATH  UYEPTEKHU
[0 YCIIOBHIO 3aJauM. M3MepsTh JMHEWHBIE W YIIOBbIE BEIWYMHBL Pemares 3agauum
Ha BBIUYMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

[IpoBOIUTE MPUKHUAKY W OLEHKY JMHEWHBIX M YIJOBBIX BEJIWYUH MPEAMETOB
B peaIbHOM JKU3HU, Pa3MEPOB IPUPOIHBIX O0BEKTOB. Paznuyars pazmepsl 3TUX 00bEKTOB
I10 TIOPSIAKY BEJTUYUHBI.

CtpouTh 4yepTeXHU K T€OMETPUUECKUM 3a/1auyaM.

[Tonp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCMOJBb30BAaTh MPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUU 3a1a4.

[IpoBOAUTE JIOTMYECKUE PACCYKIEHUSI C UCIOJB30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tonb30BaTbCsl  NpPU3HAKAMM  PABEHCTBA  MPAMOYIOJIBHBIX  TPEYTOJbHUKOB,
CBOMCTBOM MEJIMaHbI, MPOBEJACHHOW K THUIIOTEHY3€ MNPSIMOYIOJIbHOTO TPEYrOJbHUKA,
B PELICHUU T€OMETPUYECKUX 3a]a4.

OnpenensTe NapaJieJIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe OOpa3yer
C HUMH cekymas. Onpeneniars napauieibHOCTh MNPAMBIX C IMTOMOIIBI0 PABEHCTBA
pacCTOSIHUM OT TOYEK OAHOM MPSAMOM JO TOUEK APYrou MpsSMOM.

Pemrars 3amaun Ha kierdaroi Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJIUTh YMUCIOBBbIE M OyKBEHHBIC 3HAUYCHHS YTJIOB
B TEOMETPUYECKMX 33/a4aX C UCIOJIb30BAHUEM CYMMBI VIJIOB TPEYrOJbHUKOB
U MHOTOYTrOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUU [IBYX
MapasjeabHbIX MPSIMBIX CEKYIIEH. Pelars mpakTHYeCKue 3a/1a4l Ha HAXOXK/JICHUE YIJIOB.

Bnaners nmonsitueM «reoMerpuueckoe mecto Touek» (nanee - 'MT). Onpenensite
OMCCEKTPUCY yIyia U CepeIUHHBIA MEePIeHAUKYSIp K oTpe3ky kak ' MT. Tlonbp3oBaThes
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nonsitueM ['MT npm noka3arenbCTBE r€OMETPUYECKUX YTBEPKACHUM U IIPU PELICHUU
3ajad.

@opMynupoOBaTh ONPEIECICHUS OKPYXKXHOCTM M Kpyra, XOpAbl U JuaMerpa
OKPYKHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. Y METh JIOKA3bIBAaTh U IIPUMEHATH ITU
CBOMCTBA IIPU PELICHUU 3a/a4.

Bitazers moHsATHEM ONIMCAHHOW OKOJIO TPEYI OJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee ueHTp. Jloka3piBaTh W HCIHONB30BaTh (PAKTBI O TOM, 4YTO OHCCEKTPHUCHI YIJIOB
TPEYTrOJIbHUKA TMEPECEKAIOTCSI B OJHOW TOYKE, W O TOM, YTO CEpPEAUHHBIC
MEPNEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJHOM TOUKE.

Brnanerp mnoHATMEM KacaTeIbHOM K OKPYXHOCTH, IIOJIB30BAThCA TEOPEMOM
O NEPIEHAUKYISPHOCTH KacaTeIbHOM M pajguyca, IPOBEAEHHOIO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEIEHHBIX U3 OAHOU
TOYKH, U IPUMEHSTH 3TO B PELICHUU T€OMETPUYECKUX 3a7a4.

JIoKa3pIBaTh U NPUMEHATH IPOCTEUIINE I€OMETPUYECKUE HEPABEHCTBA, IOHUMATh
UX IPAKTHYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHHMS C IIOMOIIBIO LMPKYIL
U JIMHEUKU.

[IpenmerHble pe3ynbTaThl OCBOCHMS MPOrpPaMMbl Yy4E€OHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce.

Pacnio3naBath OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI, MOJIh30BAThHCS
VX CBOMCTBAMU MPHU PELICHUH T€OMETPUYECKUX 3a7ay. Pa3nuyars npu3HakKu U CBOMCTBA
napajsenorpaMma, poM0a U IpSIMOYTOJIbHUKA, JIOKA3bIBaTh UX M YBEPEHHO MPUMEHSTH
MIpY PEIICHUU TeOMETPUUECKUX 3a7a4.

Hcnons3oBaTh CBOMCTBA TOUKH MEpECEUEHUS MEAUAH TPEYTroJbHUKA (LIEHTpa Macc)
B pPEIICHUU 3a]1ay.

Bnaneres noHdaTHEM cpeaHEW JTMHUU TPEYroJIbHUKA W Tpamnelud, MPUMEHATh HX
CBOMCTBa IIpYM PEUICHUM TeOMETpUYecKux 3anaad. HMcmonb3oBaTh TeopeMy PDaneca
1 TEOPEMY O MPOMOPLUHOHAIBHBIX OTPE3KaX, IPUMEHATh UX JIJI PELICHUS TPAKTUYECKUX
3aj1a4.

Pacro3HaBath 1meHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U MCIOIB30BaTh UX CBOWCTBA
P PEILICHUU 3a]1ay.

Bmanerp mnoHATHAMH TOA0OMS TPEYroJbHHKOB, Ko3dduimeHta moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB IIOJOOHBIX TPEYroiabHUKOB. MIMETh mpejcTaBlieHHE
o0 mnpeoOpa3oBaHUM MOAOOMS W O TOAOOHBIX (urypax. Ilonp3oBaThcsi NpPU3HAKAMH
mojao0usT TPEYroJIbHUKOB TP  PEIICHWH TEeOMETpUYeCKUX 3anad. JlokaspIBaTh
U TPUMEHSATh OTHOIIEHHUS MPOMOPIHUOHAIBLHOCTA B MPSMOYTOJBHBIX TPEYroJbHUKAX.
[IpuMensTh OAO00UE B MPAKTUYECKUX 3a7adax.

BriBomuTh M MCnosnb30BaTh mpocteiiiie GopMyJibl IS TUIONIAIN TPEYroibHUKA,
napajuiesorpamMma, pomoa v Tpaneuuu. BeraucisTh (pa3IvuyHbIMUA CITIOCOOAMM) TUIONIAIb
TPEYroJibHUKA W IUIOMIAd MHOTOYTOJBHBIX (GUryp (mojb3ysach, T€ HEOOXOAMMO,
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KAJIbKYJISITOPOM). 3HaTh OTHOIIICHHE IJI0MIAAEH 000HBIX buryp
Y MIPUMEHSATH NPU pelIeHUNn 3a7ad. [[puMeHsaTs norydeHHble yMEHUS B MPAKTHYECKUX
3a/ayax.

[lomp30oBaThcst  Teopemoit  Iludaropa  anms  pemeHUss  reOMETPUUECKUX
U NpaKkTHYecKuX 3aaad. CTpOUTh MaTeMaTUYECKYr0 MOJEIb B MPAKTUYECKUX 3a/1ayax,
CaMOCTOSTEIBHO IPOBOIUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Braners moHATHEM BIMCAHHOTO M LEHTPAJIBHOIO YIJIA, YIJIa MEXAY KacaTelbHOU
Y XOpAOH, ONMCAaHHOU M BIIMCAHHOW OKPYKHOCTH TPEYIrOJbHUKA U YETBIPEXYrOJbHUKA,
IIPUMEHSITh UX CBOMCTBA MPU PEIICHUU 3a/1a4.

[IpuMEHATH MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIIN
Ul 3aJad  peaJbHOM JKW3HM M NPOBOJAUTH COOTBETCTBYIOIIHWE  BBIYMCIICHUS
C TpUMEHEHHEM TOoNOo0Us ¢ TPUTOHOMETPHH (MONB3YysACh, TJ€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIC pE3yNbTaThl OCBOCHHWS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKLIHUU OCTPBIX YIJIOB, YMETh HAXOAMUTh C HX
MOMOIIBIO  Pa3JMYHbIE BJEMEHThl NPSIMOYIOJBHOTO TPEYTrOJbHUKA («pElICHHE
NPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY). HaxoauTe (C MOMOIIBIO KadbKYJISATOpa) JJIHHBI
Y YIJIbI J1J1 HETaOJIMYHbBIX 3HAYCHHI.

[Tonb3oBaThecst (opMynamMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKJIECTBOM  JUIsI HAxXOXKJIECHHUS COOTHOLUEHUN MEXKIYy TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMU.

JIoKa3pIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, IPUMEHSATh HX
JUI HaXOXKICHHS PA3MYHBIX AJIEMEHTOB TPEYrOJIbHUKA («PELICHUE TPEYrOJIbHUKOBY),
IPU PEIICHUH TeOMETPUUYECKUX 3a1ad. [[puMeHATh MoTydeHHbIE 3HAHUS MPU PEIICHUU
IPaKTHYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPUIO B 3a/ayaXx Ha HAXOXKJIECHUE IUIOLIAAH, BBIBOIAUTH
U BJIAJETh TPUTOHOMETPUYECKUMHU (opMyslaMu Uil IUIOIIAAM  TPEYroJIbHUKA,
napajuieorpaMma, pom0a, Tpamelu, BBIBOJUTH M NpUMEHATh (Qopmyny [epona
U GhopMymy IS TIOMIAAN BBITYKIIOTO YEThIPEXYroJbHUKA.

HmeTp nipecTaBieHne 0 TOMOTETHH, IPUMEHSTh B TPAKTUYECKUX CUTYaIUX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenas npu pelieHny 3a1ad.

Hcnonb30BaTh TEOPEMBI O BOMCAHHBIX YIJIaX, YII1aX MEXKIY XOpJaMu (CEKyLIUMHU)
U yIile MEXAy KacaTelbHOW W XOpAOM IpU PpEIIEHUH TIEeOMETPUYECKHX 3a1ad.
Jloka3pIBaTh U NPUMEHATH TEOPEMBI O NPOU3BEIACHUU OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYIIHX, O KBaIpaTe KacareJbHOM.

Bragets moHATHEM KOOpAMHAT Ha MJIOCKOCTH, padOTaTh C YpaBHEHUEM MPSIMOM
Ha IJIOCKOCTU. Bnaners moHsTHsIMU yrioBoro kod(dduiiieHTa M cBOOOJHOTO 4YJEHA,
MOHUMATh UX FTEOMETPUUYECKUN CMBICI U CBSI3b YTII0BOI0 KO3 (UIIMEHTA C BO3pACTaHUEM
u yObIBaHMEM JIMHEWHOW (YHKIIMU. YMETh pemiaTh METOAOM KOOpAWHAT 3aayuH,
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CBSI3aHHBIE C IapaJUICIbBHOCTBIO W NEPIEHIUKYISIPHOCTBIO MPSIMBIX, MEPECEUYECHUEM
NPSIMBIX, HAX0K/ICHUEM TOUYEK MEPECEUCHHUS.

BeIBOAUTH U BIaleTh yPAaBHEHUEM OKPYKHOCTH. MCIIOnb30BaTh METOJ KOOPAUHAT
JUI HaxOXJEHUs MepecedeHuil OKpyKHOcTed M mpsambix. Bragers ¢opmymnamu
paccTossHMs OT TOYKH JI0 MPSMOM, IUIOIIAIN MapajuiejorpaMmma B KOOpPJIAWHATAxX, UMETh
NOHATHE 00 OpHEHTUPOBaHHON IUIomw@aau. Ilonb3oBaTbcs METOJOM KOOPIMHAT
Ha TUIOCKOCTH, MPUMEHSTh €ro MPHU PEHIeHUH FeOMETPUUYECKUX U MPAKTHUECKHUX 3a7ad.
[IpumeHsAT METOJl KOOpJIMHAT B MPAKTUKO-OPHUEHTHUPOBAHHBIX T'€OMETPUUYECKUX
3ajayax.

Bnaners noustuem BeKTOpa. YMETh CKJIabIBaTh U BHIYUTATh BEKTOPBI, YMHOXKATh
Ha 4YHWCJIO, BIAJAETh MpPaBWJIAMH TpPEYrojJbHUKAa W MapaienorpamMmma. Braners
MPAKTUYECKUMH MHTEPHPETALUAMHU BEKTOPOB. Y BEPEHHO MOJIB30BATHCSI KOOPIUHATAMMU
BEKTOpa. BiiageTs ciokeHneM U BBIMMTaHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCIIO
B KOOpJMHATAX.

Nmers mpencraBinenue o Oasuce (Ha TUIOCKOCTH). PackiianbiBaTh BEKTOPHI
no Oasucy. PacknaapiBaTh  BEKTOpPhl CHJI €  TOMONIBIO  MPOEHUPOBAHUS
U TPUTOHOMETPUUECKUX COOTHOIICHH M. [IpMeHsATh oJTydeHHbIE 3HaHUS B TPOCTEHIITNX
duznyeckux 3agavax.

Brnagets NOHATHEM CKaJSIPHOIO MPOU3BEIEHUS BEKTOPOB, IMOHUMATh €ro
T€OMETPUYECKUN CMBICT UM YBEPEHHO MOJIb30BATHCS €r0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpAMHATaX. 3HaTh JOUCTPUOYTHMBHOCTb CKAJISIPHOIO IPOM3BEACHHUS M €ro CBs3b
C nmpoenurpoBaHreM. [IpUMEHATh CKaJIIpHOE MPOU3BEIECHNE BEKTOPOB JUISI HAXOXKACHUS
JUIMH 1 yIJIOB. PemaTh reoMeTpryecKre 3a/1a4y C MOMOIIBIO CKAISIPHOTO POU3BEICHHUS.
Hcnonb3oBaTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB B alIreOpanyeckux U (pU3NYECKUX
3ajaqax.

Bragets NOHATUSMU MPAaBUIIBHOTO MHOT'OYTOJIbHUKA, JUTMHBI OKPY>KHOCTH, JIJTUHBI
YT OKPY>KHOCTU U paJMaHHOW Mephl yrila, BBIYUCITH IJIOMIAAb Kpyra U €ro 4acTei.
[lonumate cmbic yucna 7. IIpuMEHSTh MNOJyYEHHbIE YMEHHS TpU PEIICHUU
MPAKTUYECKUX 3a]1ay. 3HATh UCTOPUUYECKHUE CBEACHUS 00 U3MEPEHUH JJIUHBI OKPYKHOCTH
Y TUIOUIAIM KpyTa.

NwmeTp mipencraBiieHHe 0 NpeoOpa3oBaHUM IUIOCKOCTH, O ABMXKEHUsAX. Haxomutsb
OCH, LIEHTPHl CHUMMETPHUH (UTYyp, LEHTPHl TMOBOPOTA, HAXOAUTH KOMIIO3HUIINH
npocTedmmux npeodpa3zoBaHuil. IIpUMEHATH NBHKEHHSI IIOCKOCTH TIPH PEIICHHUH
reOMETPUYECKUX 3aa4.

[IpuMeEHSATh MOTy4YEeHHBIE 3HAHNS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIIN
UL 3a7ad  peajbHOW JKU3HM M NPOBOJAUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C TpPUMEHEHUEM TOJA00US U TPUTOHOMETPUUECKHX (YHKIMNA (MONB3YyACh, TIIE
HE00XOAUMO, KAJIbKYJIITOPOM ).
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7 KIIACC
HasBanue paznena KonuuectBo OcCHOBHbIE BU/JIbI AEATEILHOCTH
OcHOBHOE coaepKaHue
(Temnl) Kypca 4acoB 00 y4Jaromuxcs
Hauana reomerpun. 28 HcTopusi BOSHUKHOBEHUS 3HaAKOMUTBCS C UCTOPUEH Pa3BUTHS

[Ipocrenmme
reoMeTpudeckrue QUrypsl

1 ux cBoucTBa. M3mepenne
TE€OMETPUYECKUX BETUYUH

Y Pa3BUTHUS TEOMETPUMU.
HavanbHbIE TOHATHS TEOMETPUHU.
Touka, npsimasi, OTPE30K, JIyY.
[TonsiTue 06 akcuome, TeOpeMe,
JI0KA3aTeNbCTBE, ONPEICICHUN,
CBOMCTBE, PU3HAKE.

B3anmHOE pacriosioxKeHne TOUeK
Ha npssmMou. MsMepenue niuHbI
OTpPE3Ka, PACCTOSHUE MEXKIY
TOYKaMHU.

[Tomyrutockocts 1 yromn. Buabr

yrioB. M3mepeHue BeIMUHUH YTIIO0B.

BeprukanbHbIE U CMEKHBIE YTJIBL.
[lapannenbHbie

Y MIEPIICHAVKYJISIPHBIE IPSIMBIC.
buccekrpuca yrna.

Jlomanas. Bunpl nomansix. /imHa
JIOMaHOW. MHOTOYrOJIbHUKH.
[lepumeTp MHOrOyrOJIbHUKA.

TE€OMETPHUH, IPUMEHEHUEM T€OMETPUH

B PEAIbHOM JKU3HU.

@opMyIUpPOBaTh OCHOBHBIE ITOHATHSI,
ONPEIETIECHUS U AKCHOMBI.

Pacno3naBath n3y4ueHHbIE
reoMeTpuiecKue (PUrypsel, ONpeAessaTh UX
B3aUMHOE PacCIIOJIOKEHUE, BBIIOJIHATh
YEepTeXK MO0 YCIOBHIO 3a7a4H.

N3mepsaTh TMHEWHBIE U YIIIOBBIE
BEJIMYMHBI TEOMETPUUECKUX

U IPAKTUYECKUX OOBEKTOB.

OnpenensTe «Ha TJ1a3)» pasMepbl pealbHbIX
00BEKTOB, TPOBOJUTH IPYOYIO OLIEHKY UX
pa3MepoB.

Pemrars 3a1aum Ha BBIYMCIIEHUE JJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

PentaTte 3agauu Ha B3aMHOE
pacroioKeHne reoOMeTPUUECKUX QUryp.
[IpoBoauTH KiIacCH(DUKAIUIO YTIIOB,
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[TonsiTue o BBIITYKJIBIX

N HCBBIITYKJIBIX MHOTI'OYTI'OJIbHHUKAX.

NHCTpYyMEHTHI 17151 U3MEPEHUI
Y IIOCTPOEHU

BBIYUCIISITH IMHENHBIE U YTIIOBBIE
BEJIMYMHBI, IPOBOJIUTH HEOOXOAUMBIE
JI0KA3aTEeJIbHBIE PACCYXKICHUS.

Bbraucnsas nepruMeTpbl pocTenImx Guryp,
JIOMAaHBbIX.

Paznuuatrhk BBITyKJIbIE U HEBBITYKIIBIE
MHOT'OYTOJIbHUKH, PaBHbIE (DUTYPBI.
[IpoBoauTH MpOCTENIINE TTOCTPOCHUS

Y U3MEPEHUS C IOMOIIBI0 HHCTPYMEHTOB

TpeyroapHUKHU

19

Menuana, OuccekTpuca U BbICOTa
TPEYT OJIbHUKA.

PaBeHCTBO TPEYrOJBHUKOB.
[IepBbIil 1 BTOPOU NPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEpEHHBIE TPEYTOJILHUKN
Y UX cBoicTBa. lIpu3Hak
paBHOOEIPEHHOTO TPEYTrOJIbHUKA.
Tperuit npu3HaK paBEeHCTBA
TPEYT OJIbHUKOB.

DUrypsl ¢ 0CEBOM CUMMETPUEN.
[IpuMepsl cuMMeETpUn

B OKpPYKArOIEM MUpE

PacnioznaBath nmapbl paBHBIX
TPEYrOJILHUKOB Ha TOTOBBIX YEPTEKaAX
Y Ha KjeTdyaroi Oymare (¢ ykazaHHeM
MIPU3HAKOB).

OmnpenensiTe Mapbl paBHBIX TPEYTOJIbHUKOB
B TEOMETPUYECKUX KOH(PUTYpAITUIX

(c ykazaHHEM MIPU3HAKOB).

BriBoauTh cienctBus (paBeHCTB
COOTBETCTBYIOILUX 3JIEMEHTOB)

U3 PaBEHCTBA TPEYTOJIbHUKOB.
Hcnonb30BaTh MpU3HAKK PABEHCTBA
TPEYroJIbHUKOB B PEIICHUU
reOMETPUYECKHUX 3a/1a4.
@opMyIMpOBaTh ONPEAEICHUS
OMCCEKTPHCHI, BEICOTHI, MEIHAHBI
TPEYroJIbHUKA; CEPEIMHHOTO
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MEPIICHANKYJIAPA OTPE3Ka; epuMeTpa
TPEYrOJIbHUKA, OCH CUMMETPUU (DUTYPHI.
PacriozHaBath Gurypsl ¢ 0ceBOi
CUMMETPHUEH.

Paznuuare moHATHS CBOMCTBA M IPU3HAKA,
(hopMyIHpPOBaTH COOTBETCTBYIOIIHE
JIOTUYECKUE YTBEPKACHUS.

JloKka3bIBaTh U MPUMEHSTH CBOMCTBA

U IPU3HAKU PaBHOOEIPEHHOT O
TPEYTrOJIbHUKA B PELUICHUN
F€OMETPUYECKUX 3a/a4.

Ctpouts yepTexu, pemarhb 3a1a4u

C TOMOIIBIO HAXOXKJCHHS PABHBIX
TPEYIrOJIbHUKOB.

Hcnonb3oBaTh 1udpOBbIE PECYPCHI

JUJT TOCTPOEHUM Y UCCIICIOBAHUSI CBOMCTB
M3y4aeMbIX (GUTYp U KOH(UTypaIuii

[NapannensHocts. CymMmma
YIJI0B MHOTOYT'OJIbHUKA

15

[TapannenbHOCTh NPSAMBIX.
CBolCTBa ¥ IPU3HAKU
NAPAIICIIBHBIX PSIMBIX.

CyMmMa yrioB TpeyrojabHHUKA.
Buenrnue yrisl TpeyrojbHHUKA.
CymMMa BHYTPEHHHUX YIJIOB
MHOT'OYTI'OJIbHUKA U BHEITHUX YIJI0B
BBIITYKJIOTO MHOTOYTI' OJIbHUKA

dopMynupoBaTh NOHITHE NapAJICIbHBIX
NPSIMBIX, HAXOAUTh MPAKTUYECKUE
IpUMEPHI.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHUS
reoMeTpuH, IATHIM noctynatoMm EBkinna,
3HaueHueM padot JlobaueBckoro.
N3yyath cBOMCTBA YIJIOB, 00pa30BaHHBIX
MIPU TIEPECEUCHHUH TMAPATITICTBHBIX TPIMBIX
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CEKYLIEN.

IIpoBoaUTE NOKA3aTENBCTBA
MapajuIeIbHOCTU JIBYX MPSIMBIX

C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX

IIPY NIEPECEUEHNH ITUX MPAMBIX TPETHEN
MPSIMOM.

Paznmnuatek cBOMCTBA M MPU3HAKKU
NapaJuIeIbHbBIX NPSIMBbIX, IPUMEHATD UX
IIPU PELICHUN T€OMETPUYECKUX 3a7a4.
Bpraucasate CcymMmy yrilioB TpeyrojbHHUKA,
CyYMMY BHYTPEHHHUX YIJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIHUKA.

Haxonute yucnoBbie 1 OyKBEHHBIC
3HAYEHHUS YIJI0B B TEOMETPUUYECKUX
3a/1a4ax C UCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA

Y MHOTOYTOJIbHHKA.

[IpuMeHATh MOTyYEHHBIE 3HAHUS

IPU PELICHUU T€OMETPUUYECKUX 3a7a4

[IpsismoyronbHbIE
TPEYrOJIbHUKHU

[Ipu3Hnaku paBeHCTBa

IPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB.

[lepnieH UK YIIAp U HAKJIOHHAS.
CBONCTBO MeaHaHBI
NPSIMOYTOJILHOTO TPEYTOJIBHUKA,

Jloka3bIBaTh MPU3HAKU PABEHCTBA
MPSIMOYTOJIbHBIX TPEYT OJIbHUKOB.
Onpenenste napel paBHbIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

Ha KJIeT4aToM Oymare U B TEOMETPUUYECKUX
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IIPOBEEHHOMN K TUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yriom B 30°

KOH(pUrypanusx (¢ yka3aHHUeM MIPU3HAKOB).
Hcnosnp30Bare MpU3HaKK PABEHCTBA
IIPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIIOHHOU

Y NIEPIICHNKYJISIPE B PELICHNUN
Ir€OMETPUYECKUX 3a]1a4.

Jloka3pIBaTh CBOMCTBO MEAUAHbI
IPSIMOYTOJIbHOT'O TPEYTOJIbHUKA,
IIPOBEJICHHON K TMIIOTEHY3€E,

Y COOTBETCTBYIOIIMM IPU3HAK;
CBOMCTBA U IIPU3HAKHU IIPSIMOYTOJIBHOTO

TpeyrombHuKa ¢ yriaoM B 30°.
[IpuMeHATH MOJIyYEHHBIE 3HAHUS

MPU PEIIEHUU T€OMETPUUECKHUX 3a]1a4.
Pemars 3agaun Ha MpUMEHEHUE CBOMCTB
MPSMOYTOJIBHOT'O TPEYTOJIbHHKA.
Hcnonp30BaTh NONydeHHBIE 3a1a41

IIPU PEUICHUM MTPAKTUYECKUX 3a/1a4

I'eomerpuueckue
HEPaBEHCTBA

COOTHOLIEHUSI MEXK]Ty CTOPOHAMHU
Y yIJ1aMH TPEYTOJIbHUKA.
HepaBeHCTBO TpeyroibHUKA.
HepaBeHCTBO 0 1JIMHE TOMaHOM.
HepaBenctBo mexny
NEPIEHINKYJIIPOM U HAKIIOHHOM.
PaccrosiHue oT TOYKM 10 TPSAMON

Br1BOIUTE pOCTEUIIINE TEOMETPUIECKHUE
HEPABEHCTBA, IOHUMATh UX NPAKTHYECKUX
CMBICIL.

Hcnons30BaTh JOKa3aHHBIC
r€OMETPUYECKUE HEPABEHCTBA,
CUMMETPHIO B PELICHUU 3a/1a4
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OKpyXHOCTBb. 18 OKpyXHOCTB, XOPZbl U THAMETPBIL, @opMyIUpPOBATh OIPEACIICHHUS
I'eomerprueckue mecra UX CBOMCTBA. B3anmHoe OKPYKHOCTH, XOPJbl, TUaMETpa U
touek. [TocTpoenus PacCIIOJI0KEHUE OKPYKHOCTH KacaTeJIbHOU K OKPYKHOCTH.
C IIOMOILBIO LIUPKYJIS u npssmon. KacarenbHas u cexymas | M3ydarb ux cBOWCTBA, IPU3HAKU,
Y JIMHEUKH K OKPY>KHOCTH. IIOCTPOEHUE YEPTEKEH.
OKpYy>XHOCTb, BIIUCAHHAS B YIOJI. HccenenoBathk, B TOM YHCIIE HUCTIOB3YS
[ToHATHE O rEOMETPUUECKOM MECTE | LU(POBBIE PECYPCHI: OKPYKHOCTb,
Touek. lIpuMepsl reomeTpuyeckux BIIMCAaHHYIO B YTOJI; LIEHTP OKPY’KHOCTH,
MECT TOYEK HA IUIOCKOCTH. BIIMCAaHHOM B YTOJI; PAaBEHCTBO OTPE3KOB
OnucanHas OKPYKHOCTb KacaTeIbHBIX.
TPEYroJIbHUKA, €€ LICHTP. OBnazneBaTh NOHATUEM ONMCAHHOU
Meron reoMeTpuIeCKuX MECT OKPYKHOCTH TPEYTOJIbHHKA.
TOYEK U PELICHUU @opMyIMpoBaTh dTAIbI 33184
Ir€OMETPUUYECKHUX 3a/1ay. Ha NOCTPOEHHE (ITOCTPOEHUE,
O6ocHOBaHUS MPOCTEUIITUX JI0Ka3aTeJIbCTBO, NCCIIEIOBAHHUE),
IIOCTPOEHMM, dTAIbl 3a0a41 IIPOBOJIUTH 3aJ1a4M HA IIOCTPOCHHUE,
Ha IIOCTPOEHHUSI, PELLICHHE 3a7a4 OCYLIECTBIIATH OCHOBHBIE IIOCTPOEHHUS
Ha IIOCTPOEHUE LIUPKYJIEM LUPKYJIEM U JIMHEUKOU.
Y JIMHEUKOU 3HAKOMUTBCA C UCTOPUEN Pa3BUTHS
Ir€OMETPHH, KIIACCUYECKUMH 3a7a4amMu
0 ITIOCTPOEHUHU
[ToBTOpenue, 0000mEeHNE, 10 [ToBTOpEeHue u 0600ImEeHNE Pemats 3ama4uu, WLTIOCTPUPYIONINE CBI3U
CUCTEMATHU3aLHs] 3HAHUI OCHOBHBIX ITOHSATHU U METO/0B MEK]ly pa3IMYHbIMU TEMAaMH Kypca
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 102

YACOB I1O ITPOTPAMME
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8 KJIACC
Ha3zpanue paznena Konnuectso OcCHOBHBIE BH/JIbI I€ATEILHOCTH
OcHOBHOE coep)KaHNe
(TemnI) Kypca 4acoB 00 yJaromuxcs
YeThIpexyroabHUKN 22 [lapannenorpamm, €ro npu3Haku N300paxkaTh 1 HAXOJUTh HA YEpTEkKaX

Y cBOMCTBA. IIpsAMOYroNbHUK,
poMO, KBajpaT, X IPU3HAKHU U
cBoiicTBa. CpenHsis JINHUS
TpeyronbHuKa. Tparnenus.
PaBHOOenpeHHas Tpamenus, ee
CBOMCTBA U IPU3HAKHU.
[IpsimoyroJibHas Tpanenus.
Cpensss TMHUS TPAICLHH.
Teopema daineca. Teopema

O IPONOPLIMOHAIIBHBIX OTPE3KaX.
LleHTp Macc TpeyroyibHUKA.
LleHTpanbHO-CUMMETPUYHBIE

burypsl

YETBIPEX YT OJILHUKH Pa3HBIX BUIOB M UX
AJIEMEHTHI.

DopMyIupoBaTh OMpPEICICHUS
napajijiesiorpaMma, npsiMOyrojabHUKA,
pomMOa, KBajipaTa, Tpaneuuu, paBHOOOKOU
Tparneuuu, IpMOyroJbHON Tpareuu.
Jloka3bIBaTh U UCIOJIb30BATh

MIpY peIICHUH 3a]]a4 TPU3HAKU U CBOMCTBA
napajjiesiorpaMma, mpsiMOyroabHUKaA,
pomMOa, KBajipaTa, Tpaneuu, paBHOOOKOH
Tpamnennu, IpIMOyTroJIbHON Tpareny.
Jloka3bIBaTh U MCIOIH30BAThH

Ipu pelieHun 3aaa4d Teopembl Darneca

U O IPOMOPLMOHAIILHBIX OTPE3KaX.
@opMynUpOBaTh U JOKA3bIBaTh CBOWCTBA
TOUYKH TIepeceUeHs] MeINaH
TPEYTOJbHHUKA; IOTy4YaTh MPEACTABICHUS
0 METO/JI€ Macc, O CBSI3U ¢ (PU3UKOM.
dopMyIUpOBaTh ONpPEEICHHE

Y JI0OKa3bIBaTh CBOMCTBA IIEHTPAILHO-
CUMMETPUYHBIX QUTYD.
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Pemate 3a1aum ¢ NConb30BaHUEM
CBONMCTB U MPU3HAKOB MapajuiesiorpaMmma.
IIpoBoaUTH feneHne OTpe3Ka Ha PaBHbIE
YaCTH C IOMOUIBIO IUPKYJIS U JINHEUKU.
Hcnonb3oBaTh UGpOBBIC PECYPCHI

JUIS1 KCCIIEIOBAHUS CBOMCTB M3Yy4aeMbIX

buryp u KoHpUrypamui

[TomoOue

16

[TomoOue TpeyroibHUKOB,
kodhpumreHT mogoous.
[Tpuznaku mogo0Ous
TPEYTrOJIbHUKOB.
[IpuMeneHue noaoous

IIPU pEIICHUH PAKTUIECKUX
3a7a4. Beenenue nonsaTus
npeoOpa3oBaHus MOJ00Ms

U TIOJIOOHBIX (PUTYD

Haxomuth mogoOHbIE TpeyroabHUKA

Ha TOTOBBIX YEPTEekKaX, YKA3hIBATh
COOTBETCTBYIOIIUE TTPU3HAKU TIOTO0NSI.
OmnpenensiTe napbl MOJ00HBIX
TPEYrOJIbHUKOB B TEOMETPUUECKUX
KOH(UTypaIusx.

Pemars 3amaun Ha noxoOHbBIE
TPEYTOJILHUKHU C TIOMOIIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHUS YePTEKEH
Y HaXOXICHUS TTOI00HBIX TPEYTrOJHbHUKOB,
C YKa3aHHEM IMPU3HAKOB MOI00USI.
[IpoBoaUTH HOKA3aTENHCTBA

C MICTIOJIb30BaHUEM MPU3HAKOB TIOI00MSI.
[IpuMeHsTh MOTy4YeHHBIC 3HAHUS

P PEIICHUU T€OMETPUUECKIX

Y MPaKTHYECKUX 3a/1a4.

3HAKOMHTHCS C MOHATHIMU
npeoOpa3oBaHus MOJ00MS 1 MOAO0OHBIX

¢uryp
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[Inomanp 16 [lonsatne miomaau. CBoiicTsa @opMyIMpOBaTh CBOKWCTBA ILJIOMIA/IH,
TIOIIA/ICH TEeOMETPUUIECKUX (GUTYP. | BBISICHATH WX HATJISATHBINA CMBICII.
[Ipocreiimme GhopmyIIbl BeiBomuTh hopMyibl TII0MIATN
JUTSI TUTOIIAIA TPEYTOJIbHUKA, napajiesiorpaMma, TpeyroJibHHKa,
napajenorpamMma, pomoa Tpanenuu u3 GopMyIbl TIIOMATH
u Tpanenuun. [Inomaan mogo0HbIX MPSIMOYTOJIbHUKA (KBaaparta).
buryp Haxonuts momanu guryp,
M300paKeHHBIX HA KJIeT4yaToi Oymare,
UCIOJIb30BaTh pa30UeHNE HA YACTU
U JIOCTPOCHHE.
Haxoauts momaan mogqo0HbIX Guryp.
Brrauciste Tutomany pa3anaHbIX
MHOT'OYTOJIbHBIX (PUTYP.
Pemats 3agaun Ha mIomanb
C IPAKTUYECKUM COJICpKAHUEM
Teopema Iudaropa 18 Teopema [Mudaropa. [Ipumenenune 3HAKOMUTBCS C UICTOPUEH TEOPEMBI

Y Havaja TPUTOHOMETPUU

Teopembl [Tudaropa npu penieHnn
MPAKTUYECKUX 3a]1a4.
[IponopiurioHaabHBIE OTPE3KU

B MIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.
CuHycC, KOCUHYC, TAHT€HC

¥ KOTaHT'€HC OCTPOTO yria
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
Tpuronomerpudeckue GyHKIIHH
yriioB B 30°, 45° u 60°

[Tudaropa.

JlokassiBaTh Teopemy Iludaropa.
JIoKa3bIBaTh COOTHOLLIEHHS MEXKIY
IPOIOPIMOHATIBHBIMU OTPE3KaMU

B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE

Y IPUMEHSThH UX MPU PEIICHUU
F€OMETPUYECKUX 3a/ad.

Pemate 3a7aun Ha TPUMEHEHHUE TEOPEMBI
[Tudaropa, B ToM yucie ¢ NpakTUYECKUM
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COJIEPKAHUEM.
Onpenenars OCHOBHBIE
TPUTOHOMETpUYECKHUE (PYHKITUU yTria

C ITIOMOUIBIO MPAMOYTOJIBHOTI'O
TPEYroJIbHUKA, COCTABIIATH TAOIHUITY
3HAYCHUU TPUTOHOMETPUUECKHUX ()YHKITHIA
IUIsl OCHOBHBIX YTJIOB.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS

Y YMEHUS MPU PEMIEHUHU MPAKTHYECKUX
3a/1ad4.

3HAKOMUTHLCA C UCTOPUEH Pa3BUTHUS
TPUTOHOMETPUH

VYTIIbl U 4ETBIPEXYTOJIBHUKH,
CBSA3aHHBIE C OKPYKHOCTBIO

20

BrucanHble U IEHTpaIbHbIE YIJIbI,
YIOJI MEXKAY KacaTelbHON

Y XOPJIOM. YTIIbI MEXKIY XOpJIaMu
U CEKYIIUMH.

BnucanHble U onucaHHbIE
YEThIPEXyroiabHUKU. CBOMCTBA

Y MIPU3HAKU BIMCAHHOIO
YETHIPEX YT OJIbHUKA.

B3anMHOe pacrionokeHue AByX
okpyxHocTten. Kacanne
OKpyxHOocTel. O0ume
KacaTeJIbHbIC K JIBYM OKPY>KHOCTSIM

dopMyaUpOBaTh OCHOBHBIE OMPEICIICHMUS,
CBSI3aHHBIE C yIJIaMH B Kpyre (BIIHCaHHBIN
yroJ1, IEHTPaIbHbIN yron).

Haxonuth BMCaHHBIE YIJIbI,
ONMUPAONIUECS HA OJHY AYTY, BBIUUCIIATH
YIJIbI C TOMOIIBbIO TEOPEMBI O BITMCAHHBIX
yriiax, TEOPEMbI O BIUCAHHOM
YETHIPEX YT OJIbHUKE, TEOPEMBI

O IICHTPAJILHOM YTJIC.

HccmenoBaTh, B TOM YHCIIE ¢ TOMOIILIO
UQPPOBBIX PECYPCOB, BIMCAHHBIE

Y ONMCAHHbBIC YETHIPEX YT OJbHUKH,
BBIBOJIUTH UX CBOMCTBA U MPU3HAKHU.
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Hcrmonp30BaTh 3TH CBOMCTBA U TPU3HAKU
IIPU PELICHUU 33]1a4

[ToBTOpenue, 00001IICHNE, 10 [ToBTOpEHNE OCHOBHBIX MOHITUI Pemiars 3aa4u, WJUTFOCTPUPYIOIINUE CBSI3U

CUCTEMaTHU3alNsl 3HAHUHT ¥ METOJIOB KYpCOB 7 U 8§ KJIacCOB, MEXy Pa3IMYHBIMA TEMaMH Kypca
00o011eHne 3HaHUI

OBIIEE KOJIMYECTBO 102

YACOB I1O I[TPOTPAMME
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9 KUIIACC
Hazpanue paznena KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
Pemenue TpeyrojJsHUKOB 22 CuHYyC, KOCHHYC, TAHTCHC YTJIOB dopMyIMpOBaTh ONPEACICHHUS

ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyIbl IPUBEIECHUSA.

Pemenne tpeyrosbaukoB. Teopema
KOCHMHYCOB M TEOpEMA CHHYCOB.
Pemenue npakTuyeckux 3agau

C MCIOJIb30BAaHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpuyeckue hoOpMYyIIbl
JUTSI TUTOIIAN TPEYTrOJIbHUKA,
napajuiesorpaMma.

®opmyna I'epona. opmyia
IJIOIAIN BBITYKJIOTO
YEeThIPEX YT OJIbHUKA

TPUTOHOMETPUYECKUX (QYHKIIMMA TYIBIX
Y TIPSIMBIX YIJIOB.

CoctaBisATh TaOIUIy 3HAYEHUH
TPUTOHOMETPUUIECKUX (PYHKIIUN

JUIs OCHOBHEIX yri10B oT 0 10 180°.
BBIBOAUTE COOTHOLLIEHUS MEXKY
TPUTOHOMETPUUYECKUMHU (PYHKITUSIMH.
BriBoauTs npocTeiiiire GopmMyIibl
IIPUBEACHUS U3 TEOMETPUUECKUX
COO0paxeHui.

BbIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY
CHHYCOB (C painycOM OMMUCAaHHOU
OKPY>KHOCTH).

Pemars 3amaum o reomerpun

C UCIOJIb30BAHHE TEOPEM KOCHHYCOB

Y CUHYCOB, HaXOJUTh PAJINYC ONMHUCAHHOU
OKPYXHOCTH.

Pemars nmpaktuueckue 3amaud,
CBOJSIIIMECS K HAXOXKACHUIO PA3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA.

BBIBOAUTE TPUTOHOMETPUUECKUE
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(bopMyITBI TS TIIOMIAAN TPEYT OIbHHKA,
napasienorpamma, popmyiny ['epona,
dbopMyITy TIIOMIAIU BEITYKJIOTO
YETBIPEX YT OJIbHUKA.

Pemate 3amauu ¢ ucnonab30BaHuEM
W3YYCHHBIX TEOPEM U COOTHOIIICHUH.
Pemarp npaktudeckue 3aaauu

Ha HaXOXKICHHE IJIONIAN C IPUMEHEHUEM
JTaHHBIX (HOPMYI

[TooOue TpeyroibHUKOB 12 Xopasl U TOJOOHBIE TPEYTOIbHUKN | J[OKa3bIBaTh TEOPEMBI O ITPOU3BENECHUN
B OKpYKHOCTH. Teopema OTPE3KOB XOPJI, TEOPEMBI O POU3BEACHNUN
O MPOMU3BEIEHUN OTPE3KOB XOPJ, OTPE3KOB CEKYIIUX, TEOPEMY O KBaJpare
TEOPEMBI O IIPOU3BEACHUU KacaTelbHOW, TeopeMbl UeBbl 1 MeHnenast.
OTPE3KOB CEKYIIUX, TEOpeEMa Hccenenosath, B TOM YHCIIE € IIOMOLIBIO
O KBaJpaTe KacaTeJIbHOMU. (G POBBIX PECYPCOB, U3ydaeMbIe
IIpuMeHeHue pyu peleHnn KOH(UTYypaluu.
reOMETPUYECKUX 3a]1a4. [IpuMeHATh JaHHBIE TEOPEMBI
Teopemsbl UeBbl 1 MeHenas. [IPU PEIIEHUU TE€OMETPUUECKUX
[TonsiTue o romoreTnn 3a/1ay.
3HAKOMUTBCSA C ITIOHATUEM O TOMOTETHH,
C €ro IPUMEHEHUEM, B TOM YHUCIIE
B IIPAKTUYECKUX CUTYaLUAX
Meron koopauHaT 10 VYpaBHeHHE IPSIMOM Ha IJIOCKOCTH. | OCBamMBaTh NOHATHE MPSMOYTOJIBHON

VYrnoBoit ko3 puLreHTt
1 CBOOOIHBIN YJICH, UX

CUCTEMbI KOOPAHWHAT, ACKAPTOBLIX
KOOpAHWHAT TOYKH.
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TEOMETPUYECKAN CMBICIL.
[TapannensHOCTH

Y NIEPIEHIUKYISPHOCTD MPSMBIX
(uepe3 yriaoBoit KOdPPUITUEHT).
YpaBHEHHUE OKPYKHOCTH.
Haxoxnenue nepeceueHuii
OKPYXHOCTEU U MPAMBIX

B KoopauHaTax. @opmyna
pPacCTOSIHUS OT TOYKH J10 TIPSIMOM.
[Inomane mapamienorpamMmma

B KOOpJAMHATAaX, IOHSITHE

00 OpUEHTUPOBAHHOM TIJIOLIATH.
[IpumeHeHne MeTo1a KOOpAUHAT
B MIPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUECKHUX 3a/1auyax

BriBonuTh ypaBHEHUS IPAMON

B KOOpAMHATaX, ypaBHEHUE
OKPY>KHOCTH.

Bp1aenaTs noJiHbIN KBaApaT

JUIS1 HAXOKJICHUSI LIEHTpa U painyca
OKPY>KHOCTH I10 €€ YPAaBHEHMIO.
Haxonuts TOUKM nepeceyeHrs npsiMbIxX
Y OKPY>KHOCTEU B IPSIMOYTOJIbHOMN
CUCTEME KOOpIMHAT.

Pemrars 3aaum Ha HaxXOXKIEHUE
pPacCTOSIHUSL OT TOYKH J10 IIPSIMOM.
BriBoguth (hopmyny miomaan
napajuieJorpaMma B KOOpAUHATAX,
3HAKOMUTHCS C IMOHSITUEM
OPUEHTUPOBAHHOW TIJIOIIA .
[IpuMeHAT METOL KOOPAUHAT

B MIPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUECKUX 3a7a4ax, UCCIEN0BATh
MIPUJIOKEHHS] METOAA KOOPIUHAT

B BBIYMCIIUTEIbHON MaTeMaTHKE

1 nH(pOpMaTHKE.

Hcnonp3oBaTh HUPPOBBIE PECYPCHI
JUISL TIOCTPOEHUSI U UCCIIEIOBAHUN.
3HAKOMUTBCS C HCTOPUEN PA3BUTHUSA
TEOMETPHUH, UCTOPUEN METOIA
KOOpAUHAT
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Bexkropsl

20

Bexkropsl Ha mmockoctu. ClnoxeHne
Y BBIUMTAHHE BEKTOPOB — MPaBHJIA

TPCYIrOJIbHUKA U I1apalICIorpaMma.

YMHOXEHHUE BEKTOpa Ha YHUCJIO.
Koopnunatsl Bexktopa. CroxeHue
Y BBIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpPA HA YUCIIO

B KOOpJIMHATAaX.

[IpuMeHeHne BEKTOPOB B (PU3HKE,
LEHTP Macc.

[TonsiTHe 0 Oa3uce (Ha IIOCKOCTH).
PaznoxeHust BEKTOPOB MO 0a3ucy.
CkanspHoe pOn3BEICHHE
BEKTOPOB, FTEOMETPUUYECKHUI CMBICI
Y BBIpQXKEHUE B JIEKAPTOBBIX
KoopauHaTax. J[ucTpubyTHBHOCTH
CKJIIPHOTO MPOU3BEACHUS.
CkansapHoe Mpou3BEACHUE

Y MPOELUPOBAHUE.

[IpruMeHeHune cKaasipHOTO
MIPOMU3BEICHUS BEKTOPOB

JJIS1 HAXOKJICHUS! JJIUH U YTJIOB.
Pemenne reomeTpuieckux 3aaaqd
C TIOMOIIBIO CKAJISIPHOTO
MIPOU3BEICHUS

BBoIUTH BEKTOpHI KaK HAMPABIECHHBIE
OTPE3KH, UCCIIEI0BATh T€OMETPUUECKUN
(mepemeriieHue) u GuU3NYECKUi (cria)
CMBICJIbI BEKTOPOB.

3HaTh ONpPEAEIICHUS CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOXKEHHS BEKTOpA Ha YHCJIO,
UCCIIEA0BATh F€OMETPUUECKUIM

1 QU3NUECKUN CMBICIT ITUX OIEpaIluii.
Pemars reomMerpruueckue 3a1auu

C UCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBaTh CBSI3b BEKTOPOB

C OHATHUSMU PAaBHOACHCTBYIOIIEH CHII
Y PABHOBECHSI CHJI, IPUMEHATHh BEKTOPBI
K MPOCTEHIINM 3a7a4aM MEXaHUKHU

Y CTaTUKHU.

PackitanipiBaTh BEKTOp 1O 1BYM
HEKOJUIMHEAPHBIM BEKTOpaM,
pacKIIaibIBaTh BEKTOPHI CUJI C TOMOILBIO
MIPOCLIMPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOILIEHUM.

OrnpenensTs CKAIIpPHOE MPOU3BEAECHUE
BEKTOPOB F€OMETPUUECKH

Y B KOOPAMHATAX, JOKa3bIBaTh
PAaBHOCHWIIBHOCTB OIPEACICHUN

U JUCTPUOYTUBHOCTD CKAJIAPHOT O
IIPOU3BEICHUS.
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Boruucasate cyMMy, pa3sHOCTb M CKaJISIPHOE
IIPOU3BEIEHUE BEKTOPOB B KOOPAMHATAX.
[IpuMEHATH CKaJIIPHOE POU3BEICHNE
JUJIS1 HAXOKJICHUSI JJIMH U YTJIOB.
HccnenoBath CBA3b CKAISPHOTO
IIPOU3BENEHUS U OPTOTOHAIILHOT O
MIPOCLIMPOBAHUS, IPUMEHSATD B 3a]1a4aX.
Pemars reomerpruueckue 3a1auu

C IOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.
Pemate 3anaun Ha IpakTUYECKOE
IPUMEHEHUE CKAJSIPHOTO MPUIOKEHUS

B (hu3mke (BbIUMCIEHUE PAOOTHI

B MCXaHHUKE)

JInuHa OKpY>KHOCTH
Y IUIOIIAJb Kpyra

16

[IpaBUIbHBIE MHOTOYTOJIbHUKH,
BBIYUCJICHUE UX JJIEMEHTOB.
Hucno m 1 JiMHa OKPYKHOCTH.
JnmuHa nyru OKpyKHOCTH.
Pannannas mepa yria.

[Inomane Kpyra u €ro 3JEMEHTOB
(CexTopa U CeTMEHTA).
Briuncnenue nepuMeTpoB

U Tionaied Guryp, BKIFOYAIOIINX
AJIIEMEHTHI Kpyra

®opMyIHpOBaTh ONPENCIICHUE
IPABWIBHBIX MHOTOYTOJIbHUKOB, HAXOAUTh
UX DJIEMEHTHI.

[Tosb30BaThCs NOHATUEM JJIMHBI
OKPYKHOCTH, BBEJICHHBIM C ITOMOILIBIO
IIPABWJIBHBIX MHOT'OYT'OJIbHUKOB,
OIPEAEIIATh YNUCIIO T, JJINHY TYyTH

Y PallaHHYIO MepY yria.

[IpoBomMTH IEPEXO OT PATHUAHHON MEPBI
yria K rpaJyCHOW U Ha00OPOT.
Onpenenars momaap Kpyra.

BeBoauTts hopmysibl (B rpayCHOM
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Y paJIMaHHON Mepe) JJIsl JIUH YT,
IJIOIIAAEH CEKTOPOB U CETMEHTOB.
BrraucasaTs miomnaam cioxkHbeIX Guryp,
BKJIFOYAIOIIHNX 3JIEMEHTHI OKPYKHOCTH
(xpyra).

HaxoauTs momaay pa3inyHbix Guryp
B 33Jla4ax peajbHOU KU3HU

I[BI/I)KGHI/IH IIJIOCKOCTH

10

LlenTpanbHass CHMMETPHUSI.
LleHTpanbHO-CUMMETPUYHBIE
¢urypsl. [ToBopot. OceBas
cuMMeTpust. Purypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOU OCH.

[TapansenbHbIi IEpEHOC.
[ToHsITHE IBUXKEHHS U €T0
cBoiicTBa. PaBeHCTBO (huryp.
[IposiBneHus cuMMETpUU

B [IPUPOJIE, )KUBOIMUCH, CKYJIBIITYPE,
apXUTEKTYpE.

Komno3unuu nBr>xeHun
(mpocTeiie mpuMepsl).
[IpruMeHeHnE B T€OMETPUUECKUX
3a/1ayax

Pa3bupats npumepsl, HIUTIOCTPUPYIOIIHE
MIOHSATHUSI IBUKEHUS, LIEHTPOB U OCEMN
CUMMETPHH.

DopMyIIHPOBATh ONPENCIICHUS IBUKCHUS
IIJIOCKOCTH, NTApaJUIEIBLHOIO MEPEHOCA,
ITOBOPOTA, IEHTPAJILHON U OCEBOM
CHUMMETPHH.

Jloka3pIBaTh UX CBOMCTBA, HAXOAUTH
HETOJABUKHbBIE TOUKU, OCU CUMMETPHUHU.
HaxonuTe HEHTphI 1 OCH CUMMETPUI
npoctermumx Guryp.

[IprMeHsATh MapauIeIbHbIN TEPEHOC

Y CUMMETPHIO NPU PEUIEHUN
r€OMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh HUGPOBBIE PECYPCHI

JUISL IOCTPOEHUM M UCCIIEIOBAHUI
npeoOpa3oBaHU MIOCKOCTH

Y KOMIIO3UIIUM JIBUKEHUM.
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3HAKOMUTBCA C MPOSBICHUSIMA
CHUMMETPHUH B NIPUPOJE, KUBOIIUCH,
CKYJIBIITYPE, apXUTEKTYpE

[ToBTOpEeHUE, 0600ITICHNE,
cucTeMaTHh3alusg 3HaHu!

12

[ToBTOpeHNE OCHOBHBIX ITOHITHI
Y METOJIOB KypCcOB 7—9 KJ1acCOB,
000011IeHHEe U CUCTEMATH3AIH
3HAHUM

CB00OOTHO OTIEpUPOBATH MOHATHSIMHU:
durypa, Touka, mpsimasi, yroi,
MHOTOYTOJILHHUK, PABHOO €IPEHHBIN

Y paBHOCTOPOHHUI TPEYrOJbHUKH,
PSIMOYTOJILHBIA TPEYTOJbHUK, MEINaHa,
OMCCceKTpHca U BHICOTA TPEYrOJbHUKA,
napajuieorpaMmMm, pomMo, MPsMO-yroJIbHUK,
KBaJIpaT, TPaIeIus; OKPYy>KHOCTbD,
KacareJabHas; paBEHCTBO U MTOI00ME
buryp, TpEyroIbHIUKOB; MApAICIHHOCTD
Y TICPIICHINKYIISIPHOCTD MPSIMBIX, YTOJ
MEXKTy IPSMBIMH, CHMMETPHSI
OTHOCHTEJIHHO TOYKH M MPSMOI; JTHHA,
paccTosiHUE, BETMYUHA yIJIa, TUTOIIATh,
TIEpUMETD.

Hcmonp30BaTh GOPMYIBL: IEPUMETPA

¥ TUTOIIAN MHOTOYTOJIbHUKOB, JJTHHBI
OKPY)KHOCTH | IIOLIaN Kpyra, o0bema
MPSIMOYTOJILHOTO TIapaJIJICIICTIUIIC IA.
CB0OOAHO OTNEepUpPOBATH MOHSITUSIMU:
PSIMOYTOJIbHAS CHCTEMA KOOPIMHAT,
BEKTOP; UCIIOJIb30BaTh 3TH MOHSITHSI
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JUTISL IPEJICTABIICHUS JAHHBIX U PEIICHUS
3aJlay, B TOM YHUCJIE U3 IPYTUX y4eOHBIX
MPEIMETOB.

Pemrars 3a7aun Ha MOBTOPEHUE OCHOBHBIX
MOHATUH, WITIOCTPALUIO CBI3EU MEXKIY
Pa3IMYHBIMU YACTSIMU Kypca.

BriOupath MeTO 17151 peIIeHUs 3a/1a4uH.
[IprMeHATh MOTy4YEeHHBIE 3HAHUS

B CMEXKHBIX 00JIaCTSAX, B MPAKTHUKO-
OPHEHTHUPOBAHHBIX 33/1a4axX

OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» HA YI'JTYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

INOACHUTEJIBHAASA 3AIINCKA

B coBpeMeHHOM LM(POBOM MHUpPE BEPOSATHOCTb M CTATUCTHKA MPHOOPETAIOT BCE
OOJBIIYIO 3HAYMMOCTh KaK C TOYKH 3PEHUS MPAKTUUECKUX MPHIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOAMMOM KaXKIOMY dYeloBeKy. Bospacraer wumcno mpodeccuid,
Ipd OBIAJACHUM KOTOPHIMU TpeOyeTcss xopomias ©0a30Bas MOATOTOBKA B 00JacTH
BEPOSTHOCTH M CTaTUCTHKH, TaKas MOATOTOBKA BaKHA IS TIPOIOJKEHHSI 00pa30BaHUs
U U1 yCTEeIHON TPpo(eccuOHaIbHON Kapbephl.

Kaxx11p1i1 yesnoBek NOCTOSTHHO MPUHUMAET PEIIEHUsI HA OCHOBE UMEIOUIUXCS Y HETO
naHHbIX. /{15 000CHOBAaHHOTO MPUHATHS PELICHUSI B YCIOBUSIX HEAOCTATKA MIIM U30BITKA
uHopMar HEOOXOIUMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE
U CTaTUCTHYECKOE MblluleHHe. VIMEHHO mMO3TOMY BO3HHKJIA HEOOXOAMMOCTH
dbopMupoBaTh y 00ydarommxcs GyHKIIMOHATBHYIO TPAMOTHOCTD, BKITFOUAIOIIYIO B CeOs
YMEHHE BOCIIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh MH(POPMALUIO, IPEICTABICHHYIO
B pa3nu4HbIX (OpMax, MOHUMAThb BEPOATHOCTHBIM XapaKTep MHOTUX pPEabHBIX
IPOILIECCOB U 3aBUCUMOCTEN, TPOU3BOAUTH MPOCTEHIIINE BEPOITHOCTHBIEC PACy €ThI.

3HAaKOMCTBO B Yy4ye€OHOM Kypce€ C OCHOBHBIMHM MpHUHIMIAMH cOoOpa, aHalIu3a
U TIpeACTaBICHUS MAHHBIX W3 Pa3jMYHbIX cdep >KU3HU OOIecTBa M TOCYAapCTBa
npuobmiaer oOydaromuxcsi K  OOLIECTBEHHbIM HHTepecaMm. V3ydyeHue OCHOB
KOMOWHATOPUKH pa3BMBAaeT HABBIKM OpraHu3allid Tiepedopa W ToOJAcYeTa dYHcia
BapUaHTOB, B TOM YHWCJE€ B MPHUKJIAIHBIX 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU TEOPUHU
rpadoB co3maer marematudeckuil (pyHmameHT it GOPMUPOBAHUS KOMIIETCHITHI
B obOnactu uH(pOpMaTUKU M UUEGPOBbIX TexHoyorui. [Ipy W3ydeHHH CTaTUCTUKU
U BEPOSITHOCTH O0OTaIlaloTCs MPEeACTaBICHHsI 00y4JaloNINXcs O COBPEMEHHON KapTUHE
MHUpa U METOJax €ro MccienoBaHus, GopMupyercs MOHUMAHUE POJIM CTAaTUCTHKHU Kak
UCTOYHHUKA COLIMANIBHO 3HAYMMOM HH(OpMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT O MBIIILJICHUSI.

B cootBeTcTBUU ¢ AaHHBIMH ILIESIMH B CTPYKTYpPE MpOrpaMMbl y4eOHOro Kypca
«BeposATHOCTB U CTATHUCTUKAY» OCHOBHOI'O 0011IeT0 00pa30BaHUsl Ha YTi1yOJI€HHOM YPOBHE
BBIJICJICHBI  CIIEAYIOUINE CO/Aep)KaTenbHO-MeTonuyeckue nuHuu: «lIpencraBnenue
JTAHHBIX U OMHCaTeIbHAasl CTATHCTUKA», «BeposSTHOCTEY, «DIeMEHTHl KOMOWHATOPHKNY,
«BBenenue B Teoputo rpadony», «MHOXKeECTBay, «Jloruka.

Conmepxanne nuauu «lIpeicraBieHue MaHHBIX W OMHUCATENbHAS CTATUCTHKA
CIIY>)KHT OCHOBOH JyIsi (hOpMHpPOBaHWS HABBIKOB PAOOTHI C WH(MOpMAIIME: OT YTCHHS
U UMHTEeprpeTanuu WHGOpMalUK, TMPEACTABIEHHON B Ta0dHWIAX, Ha Jauarpammax
u rpadukax, 10 cOopa, NPEACTABICHUS W aHAIMW3a JAaHHBIX C MCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHUX U paccenBaHus. Paboras ¢ JaHHBIMH,
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oOydJalmmecss ydarcs CYUTHIBATh W HWHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATH,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEUIIINE TUTIOTE3bI, PA3MBIILIATh HAJl ()aKTOpaMH,
BBI3BIBAIOIIMMHM HW3MEHYMBOCTb, M OLCHHWBAaTh WX BJHMSHUE HA pPaccMaTpUBAECMBIEC
BEJIMYUHBI U MTPOLIECCHI.

NHTynTHBHOE TMpENCTaBICHUE O CIy4alHOM W3MEHUYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJISI M3YYEHUS
Teopuu BeposiTHOCTEN. bosbiioe 3HaueHNEe UMEIOT TPAKTUUECKUE 3a/1aHusl, B YaCTHOCTHU
OTBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJICIISIMHU.

[TonsaTHE BEpOSATHOCTU BBOJUTCS KaK Mepa MpaBaoNoAo0Us CIy4ailHOTO COOBITHSI.
[Ipu u3ydyeHnn yaeOHOro Kypca o0yJaromuecs: 3HaKOMSTCS C MPOCTEHIITUMHU METOJIaMU
BBIYUCJICHUSI BEPOSATHOCTEM B CIyY4allHBIX SKCIOEPUMEHTAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU HMCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMH, IO3BOJISIOIIMMU CTABUTH
U pemaTh 0oJiee CIOXKHBIC 3a7aur. B yueOHBIN Kypc BXOASIT Ha4aJIbHBIE TIPEICTABICHUS
O CIy4alHBIX BEIMYUHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYarolmuxcs
C MHOXKECTBAMHU M OCHOBHBIMHU OIIEpallMsIMA HAJ MHOXKECTBAMH, PacCMaTpUBAIOTCS
IpUMEpPbl TPUMEHEHUsI TpaoB U SBIEMEHTOB TEOPHUH MHOMXKECTB [UJIsl PEIICHUS
3aa4, a TaKXKe HCIOJNb30BaHUS B JPYIMX MaTeMaTHYECKUX Kypcax M Y4EOHBIX
npeaMeTax.

B 7-9 knaccax uzydaercst yueOHbIl Kypc «BepoaTHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOJAT paszaensl: «lIpencraBneHue JaHHBIX M ONMcCATeNbHAs  CTAaTHCTHKAY,
«BeposTHOCTBY, «DNeMeHThl KOMOMHATOpUKW», «BBemeHue B Teopuio rpadoBy,
«MHoxectBa» u «Jlorukay.

OOmiee YKCIO YacOB, PEKOMEHIOBAaHHBIX JUIA HW3Y4YEHHS Y4eOHOro Kypca
«BeposaTtHoCTh U cTatucTUKa», — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Hepmento),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 kinacce — 34 yaca (1 yac B HeIeIIO).

Bo3MmorkHa KOppeKTHpOBKa 00ILIET0 YUCIIa YaCOB, PEKOMEHI0BAHHbIX TSl U3YyUEHUS
y4e0HOr 0 Kypca, ¢ y4eTOM MHJIMBHIYaIbHOIO MOAX0Aa 00pa30oBaTEIbHbIX OpraHu3alui
K YIIYOJIEHHOMY M3YyYEHHIO BEpPOSITHOCTU W CTATUCTUKH, B paMKax COOJIOJEHUs
TUTHCHUYECKUX HOPMATHBOB K HEJCIbHON 00pa30BaTEeIbHON Harpys3Ke.

COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBiieHre JaHHBIX B BUJE Ta0NHUILI, JUarpaMM. 3anojHEHUE TaOull, YTEHHE
U MOCTPOCHHE CTOJOMKOBBIX (CTONOYATBHIX) U KPYrOBbIX JuarpamM. UteHue rpaukoB
peasibHbIX TpoueccoB. M3Bineduenwe wuHboOpManMM U3 aMarpaMM U TaOJMII,
VICIIOJIb30BAHUE W MHTEPIIPETALMS JTAHHBIX.

OnucarenbHas CTaTUCTUKA: cpefaHee apupMeTHYecKoe, MeauaHa, pa3Max,
HauOoJbllIee ¥ HaWMEHbIIEe 3HAUEHUs, KBApTUJIU, CPEHEE TapMOHHMUYECKOE, CpellHee
rapMOHUYECKOE YNCIIOBBIX JTAHHBIX.
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[Tpumeps! cirydaitHON U3MEHUYUBOCTH IIPU U3MEPEHUSX, B MACCOBOM MPOU3BOJICTBE,
TEH/CHILIUU U CiTydaliHble KojeOaHusl, TPyNIUPOBKa JaHHBIX, IPECTABICHUE CITy4aitHON
U3MEHYMBOCTH C T[IOMONIBIO JHMarpaMM, 4YacTOThl 3HAYECHMM, CTaTHCTHYECKas
YCTOUYHUBOCTb.

I'pad, Bepmmnua, pedpo. Crenenb BepmnHbl. Yucno pedep U cymMMapHasi CTENEHb
BepiinH. [lonarue o cBs3HbIX rpadax. Ilyru B rpadax. Lenu n uuxnsl. O6xoxn rpada
(oitnepoB myTh). llonsaTue 06 opueHtupoBaHHOM rpade. PemieHue 3amay ¢ MOMOIIBIO
rpados.

VYTBepkaeHuss W BbIcKasbiBaHUs. OTpuULAaHUE  YTBEpPXKACHHS, YCIOBHBIC
YTBEPKIAEHUS, OOpaTHbIE U PABHOCUJIbHBIE YTBEPKIECHUS, HEOOXOIUMbIE U JJOCTATOUHbIE
yCIIOBUSI, CBOICTBA M IpHU3HAKU. [IpOTHBONOJIOKHBIE YTBEP)KIACHUS, 0KA3aTEIbCTBA
OT IPOTUBHOTO.

CrnyyaitHblil 9KCIEpUMEHT (OIIBIT) U ciIydaiiHoe coObiTHe. BeposTHOCTh U yacToTa
CIlydaifHOTO COOBITHS. POIlb ManmoBEpPOATHBIX U MPAKTUUECKU JOCTOBEPHBIX COOBITHUI
B IIPUPOJIE U B OOIIIECTBE.

8 KVIACC

MHOXk€eCTBO M NOAMHOXKECTBO. IIpuMepel MHOXKECTB B OKPYXKAIOIIEM MHpE.
[lepeceuenne u oObearHEHNE MHOXKECTB. Jlnarpammsl Ditnepa. YnciaoBble MHOXKECTBA.
[Tpumepsl MHOXKECTB U3 KypcoB aireOpbl W reomerpuu. [lepedncieHue 371eMeHTOB
MHO’KECTB C ITOMOUIbI0 OPraHU30BAHHOTO Mepedopa U mpaBuiia yMHOKeHUs. Popmyna
BKJIFOYEHUS-UCKIIIOYEHHUS.

DOnemeHTapHble  coObITHS. BeposTHocTH — ciay4aHBIX — COOBITUH.  ONBITHI
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CiydailHblii BHIOOD.

N3mepeHne pacceuMBaHus 4YHUCIOBOTO MaccuBa. Jlucnepcuss W CTaHIApTHOE
OTKJIOHEHUE 4uciioBoro Habopa. CBoiiCcTBa AMCIEPCUM M CTAHAAPTHOTO OTKJIOHEHUS.
Jlnarpammbl paccenBaHUs ABYX HAOJI0JaeMbIX BEIMUMH. JInHEitHas CBsA3b HA AMarpaMMe
paccerBaHus.

Hepeso. JlepeBo cirydaifHOro 3kcrepuMenTa. CBOMCTBA AEPEBbEB: €IMHCTBEHHOCTD
IyTH, CBSI3b MEXJAY UYMCIOM BEpIIMH U uyuciaoM pedep. [loHsTHe o miockux rpagax.
Pemenue 3a1a4 ¢ MOMOILBIO JEPEBHEB.

Jlormueckne corw3el  «M» wm  «MJIM». Cea3p MexAy  JIOTUYECKMMU
COI03aMHM M OIEpallMsIMH HAJ MHOXKecTBamu. VICIOnp30BaHME JOTMYECKUX COKO30B
B anreope.

Ciyqaitnbie COOBITHS Kak MHOKECTBA 3JIEMEHTApPHBIX COOBITHIA.
[IpoTtuBomnonoxHeie coObiTHs. Onepauuu Haj coObiTusiMu. Dopmyrna CIOXKEHUs
BEPOSTHOCTEMN.

[IpaBuino0 yMHOXEHUS BEPOSATHOCTEW. Y CIIOBHAas BEPOATHOCTH. IlpencrasieHue
CIIy4aifHOT'0 SKCIIEpUMEHTA B BUJIE JepeBa. HezaBrcrMble COOBITHS.
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9 KJIACC

KomOunaropuoe mpasBuino ymHoxkenus. llepecranoBku u dakropuan. Yucmo
coueTaHul U TpeyroibHUK Ilackans. CBolicTBa yucen coderanuil. bunom HeroToHa.
Pemenue 3a1a4 ¢ HCOIb30BAHUEM KOMOWHATOPUKH.

I'eomerpuueckass BepossTHOCTb. Ciy4yaillHblii  BBIOOP TOYKH U3  (UTYpPHI
HAa IJIOCKOCTH, U3 OTPE3Ka, U3 TYTH OKPYKHOCTH.

Ucnbitanns. Yenex n Heyaada. Cepust ucnblTaHuid 10 nepBoro ycnexa. Cepust
ucneiTannii  bepuymm. BepostHocTu coObITUH B cepur HUCHBITaHUN bepHymm.
Crny4vaiiHblit BBIOOp U3 KOHEYHOI'O MHOKECTBA.

CnydaiiHass BeIMYMHA U pacOpeniesieHne BeposiTHocTel. [Ipumepsl cirydailHbIX
BEJINUMH. BaxkHble pacnipeesieHnsi — YHUCIIO MOMBITOK B CEPUU UCIIBITAHUN JI0 TIEPBOrO
ycmexa M 4YUCJIO YCIEeXOB B CepuM uchbiTaHuM bepHymiu (reomerpuueckoe
1 OMHOMHAJILHOE pacripesieieHus).

MaremMarnyeckoe OXHUIAAHUE CIydalHOW BeJUYUHbL. DU3NUECKUH  CMBICI
MaTeMaTU4YeCKoro oxunanus. [I[puMepbl CNIOIB30BaHNUSI MATEMATHUYECKOTO OKHIaHUS.
Jucnepcust M CTaHAApPTHOE OTKJIOHEHWE CiydailHOM  BennuuHbl. CBoiicTBa
MAaTEMATHYECKOTO OXXKUJAHUS U AUCIEPCHUH. MaTeMaTu4ecKoe OXKUIAHUE U JUCTIEPCUS
W3YYEHHBIX PaCIPEICICHUN.

HepaBenctBo YeOnimeBa. 3akoH OosbIIMX 4ucend. MaremMaTH4ecKue OCHOBAHUS
U3MepeHus BeposiTHOCTEH. Poib 1 3HaueHME 3aK0Ha OOJIBIIIUX YK CET B HAYKE, B IPUPOJIC
1 OOIIECTBE, B TOM YHCJIE B COLIUOJIOTHYECKUX O0CIIEIOBAHUAX U B U3MEPEHUSX.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yabTAaThl OCBOCHHSI TMPOTPaMMBbl Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjacce.

Yurarb uHOpMaIMIO, MNpeACTaBICHHYIO B TabnMilax, Ha JguarpaMmmax,
MPEACTABISATh IaHHBIE B BUE Ta0JIUII, CTPOUTH CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIC
JarpaMMbl IO MaccHBaM 3HAYEHUH.

OnuceIBaTh ¥ MHTEPIPETUPOBATH peajbHBIC YHUCIOBBIC JAaHHBIC, TTPEICTABICHHBIC
B Ta0JIMIIaX, HA TUarpaMmax, rpadukax.

Hcnonb30BaTh A1 OMHMCAHUS JAaHHBIX CTATHCTHUECKUE XapaKTEPUCTUKH: CPEIHEES
apudmeTHdecKoe, MeIMaHa, HanOoJbIee ¥ HAaUMEHBIIIee 3HAYEHUS, pa3Max, KBapTHJIIH.

NmeTs mpencTaBieHUE O JIOTUYECKUX YTBEPHKICHHUSIX U BBICKA3bIBAHUSX, YMETh
CTPOUTH OTpPUIIAHMS, (POPMYITUPOBATH YCIOBHBIC YTBEP)KIEHUSA MPHU PEIICHUU 3ajad,
B TOM YHCJIE U3 JPYTUX YUEOHBIX KypCOB, UMETh MPEICTABICHUE O TEOPEMaX-CBOMCTBAX
U TeopeMax-Tpu3HaKaX, O HEOOXOMWMBIX M JOCTAaTOYHBIX YCIOBHSX, O METOJHE
JI0Ka3aTeNIbCTBA OT MIPOTUBHOTO.

HNmers mpencraBiieHUue O CIy4alHOM W3MEHYMBOCTH Ha NPUMEPAX PE3YJIbTATOB
U3MEpEHUH, IIeH, (U3UYECKUX BEIMYUH, AHTPONIOMETPUYCCKUX JTAHHBIX, HMETh
MPEACTABJIEHUE O CTATUCTUYECKON YCTOMYUBOCTH.
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Hcronp30BaTh IS ONMMMCAHUS JTAHHBIX YaCTOTHI 3HAYCHHM, TPYIIITUPOBATh JaHHBIC,
CTPOUTDH THCTOIPAMMBI TPYIIITHPOBAHHBIX JTAHHBIX.

Hcnonp3oBaTh rpadbl UIsl pemieHus 3aaad, UMETh MPEACTaBICHUE O TepMHUHAX
Teopuu rpadoB: BepinHa, peOdpo, Lenb, IUKI, MyTh B rpade, UMETh MPEACTABICHHUE
00 o0xoje rpada u 06 OpUEHTUPOBAHHBIX rpadax.

[IpenmerHble pe3ynbTaThl OCBOCHMS MPOrPaMMbl y4eOHOTO Kypca K KOHIY
oOydeHus B 8 Kiacce.

OnepupoBaTh MOHATHSAMH MHOYKECTBA, MOJMHOYKECTBA, BBINOJHATH OIEPALAH
HaJ MHOXECTBaMU: OOBEIMHEHHUE, MEepeceueHue, MEepeUHcsTh IIEMEHThl MHOXKECTB
C HCMIOJb30BAHMEM OPraHM30BaHHOrO Tmepedopa W KOMOMHATOPHOrO MpaBuia
YMHOKECHHUS.

Haxonutbe BepOSTHOCTH CHy4ailHBIX COOBITUH B CIydalHBIX OIBITAaX, 3HAsd
BEPOSATHOCTU 3JIEMEHTAPHBIX COOBITHUH, B TOM YHCJE B ONbITAX C PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, UMETH MTOHATHE O CIIy4ailHOM BbIOOpE.

OnuceiBaTh JaHHBIE C IIOMOINBKO CPEIHMX 3HAYEHHW W MEp pacCeuBaHUs
(Iucnepcuss M CTaHJAPTHOE OTKJIOHEHHE). YMETh CTPOUTh U HHTEPIPETHPOBATH
JMarpaMMbl pPacceMBaHMsl, UMETh MPEACTABIECHUE O CBSI3M MEX]y HAOII0JaeMbIMU
BEJIMYMHAMM.

MmeTs mpeacTaBieHue O JepeBe, O BEpUIMHAX M pedpax JAepeBa, UCIIOJIb30BaHUU
JIEPEBbEB MPHU PEIICHUH 33Jad B TEOPUM BEPOSATHOCTEW, B JAPYTHX YYEOHBIX
MaTeMaTHYeCKUX Kypcax U 3a7ad U3 JPYTux y4eOHbIX MTPEIMETOB.

OnepupoBarh MOHATHEM COOBITHS KaK MHOXKECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4aifHOT'O OTIBITA, BHIITOJHATD ONEpallK HaJl COOBITUSIMU, UCIIOJIb30BATh NP PELLICHUH
3ajlad AuarpaMmbl Oijiepa, YHCIOBYIO MpPsAMYI, HPUMEHATH (HOPMYIy CIOXKEHUS
BEPOATHOCTEN.

Ilonp30BaThCs NPAaBWIOM YMHOXKECHMS BEPOSATHOCTEH, HCIIOIb30BAaTh JEPEBO
JUISL TIPEJICTABJICHUS CIIy4alHOrO OIbITa MpU peleHuu 3anad. OnepupoBars MOHATHEM
HE3aBUCUMOCTU COOBITHUH.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS IMPOTpaMMBl Y4eOHOrO Kypca K KOHITY
oOydeHus B 9 KJjacce.

[lonmp30BaThCsl KOMOWHATOPHBIM TMPAaBUJIOM YMHOXEHHS, HAXOAMTh YHCIIO
IIEPECTaHOBOK, YMCIIO COYETAHUM, IT0JIb30BATHCS TPEYrobHUKOM Ilackais npu peenuun
3aj1a4, B TOM YHUCJIE€ HA BBIYUCIIEHUE BEPOSITHOCTEN COOBITUH.

Hcrionp30BaTh NMOHATHE I€OMETPUYECKOW BEPOSITHOCTH, HAXOIUTh BEPOSITHOCTH
COOBITHII B OIBITaX, CBSI3aHHBIX CO CIy4aillHbIM BbIOOPOM TOYEK M3 IUIOCKOW (DUTYpBI,
OTpe3Ka, JJIUHBI OKPYKHOCTH.

HaxomuTe BEpoOATHOCTHM COOBITHMII B ONbBITaX, CBS3aHHBIX C HUCIBITAHUSIMU
JI0 TOCTHKEHHS TIEPBOr0 yCIEXa, B CEPUAX UCTIbITaHUN bepHyiuiu.
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NmeTp mpencraBieHWE O CIy4YalHBIX BEJIMYMHAX W PACHO3HABATH CIy4alHbIC
BEJINYMHBI B SIBJICHUAX OKPYKAIOLIETO MHUPA, OMEPUPOBATH MOHITUEM «PACIPEAECICHUE
BEPOATHOCTEN». YMETh CTPOUTH PACIIPEIEIICHUS BEPOATHOCTEU 3HAYCHUM CIyYalHBIX
BEJIMYMH B U3yUYCHHBIX ONBITAX.

Haxomute maremaTMueckoe OXHAAHWE W JUCIIEPCHUI0 CIYyYaliHOM BEJIWYMHBI
10 pacipeAesiCHUI0, TPUMEHSTh YHCIIOBBIE XapaKTEPUCTUKU U3YYECHHBIX paclpeeieHun
MIpY PEUICHHUH 33/1a4.

Nmeres mpeacTaBieHue O 3aKOHE CIYYaWHBIX YHCEN KaKk O IPOSIBICHUU
3aKOHOMEPHOCTM B  CIIy4allHOM  HW3MEHYMBOCTH, MOHUMAaTh MAaTEMaTHUYECKOE
000CHOBaHME OJIM30CTH YacCTOThl W BEPOSTHOCTH COObITHSA. MIMeTh mpencraBieHue
O POJIM 3aKOHA OOJIBIITUX YKCET B IPUPOJIEC U OOIIECTBE.
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7 KIIACC
Hasanue paznena KommuecTBo XapakTepHUCTUKA AEATEIbHOCTU
OcHOBHOE cofepKaHue
(TemnI) Kypca 4acoB 00 y4Jaromuxcs

[IpencraBneHue JaHHBIX 4 [IpencraBiieHre JaHHBIX B BUJIE OcBauBatb crocoObl peICTaBICHUS
Ta0JIUIL, TUArPaMM. CTaTUCTHUYECKUX JTAHHBIX U YUCIOBBIX
3anonaHeHue TabIull, YTCHUE MAaCCHBOB C TIOMOIIbIO TaOJIHII
1 TTIOCTPOCHHE CTOJIOUKOBBIX U arpaMM C UCIOJIb30BAaHHEM
(cTonOYaThIX) U KPYTOBBIX AKTYAJIbHBIX W BayKHBIX JTAHHBIX
JIarpaMm. (memorpaduueckue JaHHBIE,
Urenne rpagmKkoB peaabHBIX MIPOM3BOJICTBO MIPOTYKITHH,
npoueccoB. U3Bneuenne OOIIIECTBEHHBIEC U MPUPOJIHBIC SIBICHHUS).
uHpopMaIm U3 quarpamm N3ydaTh MeTOIbI pabOThI C TAOTUYHBIMH
Y TaOJINII, UCTIOJIb30BAHUE ¥ TpaUueCKUMU TIPEICTABICHUSIMU
Y UHTEpIpeTaIvs TaHHbIX. JTAHHBIX C TIOMOIIBIO IU(PPOBBIX
[IpakTnueckas padbora PECYPCOB B XOJI€ TPAKTUYECKUX padOT

OnucarenbHasi CTaTUCTUKA 8 OnucarenbHas CTaTUCTHKA! OcBauBath MOHATHS: YUCIOBOW MACCUB
cpenHee apudmeTnyeckoe, (Habop), mepa 1eHTpa, B TOM YHCIIC
MeIuaHa, pa3mMax, HauboJblee cpenHee apupmeTuuecKoe, MearaHa,
Y HaUMEHbIIICE 3HAYCHUS, KBAPTIIIM, | YacTOTa 3HAYCHHUS.
CpeaHee TapMOHUYECKOE, CpeaHEe OnuceIBaTh CTATUCTHYECKUE TaHHBIC
TapMOHUYECKOE YUCIIOBBIX JAHHBIX. | C IIOMOIIBIO CPETHET0 aprU(PMETHIECKOTO
[TpakTrueckas pabora 1 METUAHBI.
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Pemats 3agaun.

N3yyare CBOWCTBA CPETHUX, B TOM YHUCIIE
C TIOMOIIBIO0 IU(PPOBBIX PECYPCOB, B XOE
MPAKTUYECKUX PAOOT.

OcBauBath MOHATHS: HANOOJIbIIICE

Y HaUMEHbIIIEE 3HAYCHUS YUCIIOBOTO
MacCHuBa, pa3Max, KBapTHIIb.

Pemrats 3a7auu Ha BEIOOD criocoda
OIKMCAaHMSI MACCUBOB B COOTBETCTBUHU

C TIPUPOJION TAHHBIX U TCIISIMHU
HCCJIeIOBAHUSI, B TOM YHUCIIE B XOJIC
MPAKTUYECKON pabOThI

Ciyyaiinasi U3BMEHYUBOCTD

[Ipumeps! cirydaitHOM
M3MEHYMBOCTHU MTPU U3MEPEHUSX,

B MAacCOBOM IIPOM3BOJICTBE;
TEHJEHLUU U CIy4ailHble
KoJie0aHUs; TPYMIIUPOBKA TaHHBIX,
MIPEJICTABJICHUE CIIyYanHOU
MU3MEHYMBOCTHU C TIOMOUIBIO
IMarpaMM; 4acTOThl 3HAYEHUI;
CTaTUCTUYECKAsl YCTOMYUBOCTb.
[IpakTnueckas padbora

OnuceiBaTh JAHHBIE C TOMOIIBIO
IPYIIUPOBKU, CTPOUTH THCTOTPAMMBI,
BBIJIBUTaTh MPOCTEUIIINE TUTIOTE3bI.
OcBauBatb rpadudecKue MpeacTaBICHUS
Pa3HBIX BUJIOB CIIy4alHOU
U3MEHYMBOCTH, B TOM YHUCJIE C TOMOIIBIO
U(POBBIX PECYPCOB, B X0J1€
PAKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo. CTerneHb
BepiuHbl. Yucno pedep
¥ CyMMapHas CTEIIeHb BEPIITHH.

OcBauBath MOHATHUA: Tpad, BEPIINHBI
u pebpa rpada, creneHs, NyTh B rpade,
LEMU U UUKJIIbL, TyTh B Tpade, MI0CKUn
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[TonsaTue o cBsI3HBIX rpadax.

[Tytu B rpagax.

Hernu n mukiel. O6xox rpada
(9¥5IepOB MYTH).

[Tonsitue 06 OpUEHTUPOBAHHOM
rpade. Pemenure 3ama4y ¢ moMoIb0

rpadoB

rpad, CBA3HBIN rpad, OpueHTUPOBAHHBIN
rpad.

Pemmars 3a1a4 Ha MOMCK CyMMBI
CTeTeHel BepIlIuH rpada, Ha MOUCK
o0xoja rpada, Ha MOUCK MMyTeH B rpadax.
Hcnonb3oBaTh rpadsl NpH pelieHun
3a71a4 U3 anreopbl, FeOMETPUH, TEOPUU
BEPOSATHOCTEH, IPYrUX MPEIMETOB

Jlornka

VY TBEpKICHUS U BBICKA3bIBAHUS.
Otpunanue yrBepKACHUS,
YCJIOBHBIE YTBEPKICHUS, 00paTHbIE
Y PaBHOCHUJIbHBIE YTBEPXKICHUS;
HEOOXOUMBIE U IOCTATOYHbIC
YCIJIOBHSI, CBOMCTBA U TPU3HAKHU.
[TpoTHBOMOIOKHBIE YTBEPKACHUS,
JI0Ka3aTelbCTBA OT IPOTUBHOTO

N3ydars BUIBI yTBEPKIACHUMN

Y BBICKA3bIBAHUI.

OcBauBath crocoObl HOCTPOCHUS
YCIIOBHBIX YTBEPXKACHUMN, TOKA3aTEIbHbIX
paccykaeHui, (opMyIHpPOBKH TEOPEM,
BBIPAKAIOIMX CBOMCTBA U IPU3HAKH,
METO/Ibl MATEMaTUYECKHUX JOKA3aTENbCTB

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

Crny4aitHblil 5KCIEpUMEHT (OTIBIT)
U CIIy4ailHOe COOBITHE.
BepositHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS.

Ponb ManoBeposTHBIX

1 TIPAKTUYECKA TOCTOBEPHBIX
COOBITUI B MPUPOJIC U B OOIIIECTBE.
[IpakTnueckas padbora

OcBauBath MOHATHUSA: CIIyYalHBIN OIMBIT
U ciiy4daiiHOe cOObITHE, MAJIOBEPOSITHOE
U TIPAKTUYECKU TOCTOBEPHOE COOBITHE.
N3ydyarh 3Ha4MMOCTh MaJIOBEPOSTHBIX
cOOBITHI B IPUPOJIE U 00IIIEeCTBE

Ha BaXHBIX IIPUMEPAX (aBapuH,
HECYaCTHBIC CITydaH, 3aIuTa
MepCOHATLHON MHPOpMAIINH, ITepeaada
JTAHHBIX).
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N3yuaTe posib KIIACCUYECKUX
BEPOSITHOCTHBIX MoJieNiel (MOHeTa,
UrpajgbHasi KOCTh) B TECOPUU
BEPOATHOCTEM.

HaOmonaTh 1 U3y4ath 4acTOTy COOBITHI
B IIPOCTBIX IKCIIEPUMEHTAX, B TOM YHCIIE
C TIOMOIIEI0 IU(PPOBBIX PECYPCOB

IToBTOpenue, obo0LIEHME, 5 [IpencraBnenre gaHHBIX. [ToBTOPSITH M3y4EHHOE U BBICTPAUBAaTh
CUCTEMaTH3alMsl 3HAHUI OnucarenbHasi CTATUCTHKA. CUCTEMY 3HAHUM.
BepostHOCTb cityyaitHOrO Pemars 3aaumn Ha npencraBieHne
COOBITHSL. Y ONMKCAHUE TaHHBIX C TOMOIIBIO
MHoXecTBa 1 OJMHOKECTBA. M3YYEHHBIX XapaKTEPUCTHK,
DneMeHThl Teopur rpaoB Mpe/icTaBlieHne nHpopMarun

C TTOMOIIBIO rpadoB.

OO6cyxaaTh MPUMEPHI CITydailHbIX
COOBITHI, MAJIOBEPOSTHBIX U MPAKTUIECKU
JOCTOBEPHBIX CIYy4alHBIX COOBITHIA, NX
POJIM B IPUPOJIE U KU3HU YEJIOBEKA

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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8 KJIACC
Hasanue paznena KosmmuecTBo XapakTepuUCTUKA AEATEIbHOCTH
(Tembl) Kypca 4acoB OcrosHoe conepkante oOy4Jarommxcs
IToBTOpEenue Kypca 7 kiacca 3 [IpeacraBieHne TaHHBIX B BUJIE [ToBTOPSATH U3YUEHHOE U BBICTPAUBATH
Ta0JIUIL U TUArPaMM. CUCTEMY 3HAHUM.
OrnucarenpHasi CTaTUCTHKA. Pemars 3aaun Ha npeacTaBiiceHUE
CnydaiiHasi U3MEHYHUBOCTb. Y ONMCAHUE JTAHHBIX C TOMOILBIO
CayyaifHbie COOBITHSI. U3YYEHHBIX XapaKTEPUCTHK.
BepoaTHOCTH 1 4acTOTBI. Pemate 3anaun Ha nipeacraBieHue
DJIEMEHTBI TEOPUU MHOMKECTB. TPYNIHUPOBAHHBIX JAHHBIX U OMHCAHUE
DJIeMEHTHI TeOpUU TpadoB CIIy4allHOM W3MEHYUBOCTH.
Pemiars 3agaun Ha onpeeieHHe YacTOThI
CIIy4ailHBIX COOBITHH, OOCYXKIECHUE
MIPUMEPOB CIy4alHbIX COOBITHH, 334K
Ha OMMCAHUE MHOXKECTB U MIPEICTaBICHUE
uHdopmaiu B Buje rpadon
MHoxecTBa 4 MHOX€CTBO U TOAMHOKECTBO. OcBauBaTh MOHATHS: MHOKECTBO,

[Iprmepbl MHOXKECTB

B OKPYXAIOIlEM MUPE.
[lepeceuenne u oo beTUHEHNE
MHOKECTB. [narpammel Dunepa.
YucnoBble MHOKECTBA.
[IprMepbl MHOXKECTB U3 aJIreOpbl
Y TEOMETPHH.

MIOJAMHO>KECTBO, BKJIFOUECHUE,
nepeceyeHre u 00beMHEHNE MHOKECTB,
YU CJIOBBIE MHOKECTBA, YNCIIOBBIE
POMEKYTKHU.

Pemate 3aauun ¢ nomoipo Gopmyi
BKJIFOUECHHSI-UCKITIOUEHUS
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[lepeunciienne 31eEMEHTOB
MHOECTB C OMOIIIbIO
OpraHU30BaHHOTO TTepedopa

Y npaBuia yMmHOXeHus. Dopmyna
BKJIFOUEHUSI-UCKITIOUCHHS

BeposTHOCTE Cl1ydaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHSI.

BeposiTHOCTH clTydailHbIX COOBITHIA.

OmBITHI C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSMHU.
CayyaliHblil BbIOOD.
[IpakTnueckas padbora

OcBauBath MOHATHUSA: JIEMEHTAPHOE
coObITHE, CITyd4aifHOE COOBITHE KaK
COBOKYITHOCTh OJIarompUsiTCTBYIOIINUX
AJIIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOKHBIC JICMEHTAPHBIE
COOBITHS.

Pemate 3amaun Ha BEIYHUCIICHUE
BEPOSITHOCTEN COOBITUIA

10 BEPOSITHOCTSIM DJIEMEHTAPHBIX
COOBITHI CIIy4aifHOT'O OTIBITA.

Pemmars 3a1aun Ha BEIYUCIICHUE
BEPOSATHOCTEN COOBITHI B OMBITAX

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHKCIIE C TIOMOIIBIO
KOMIIbIOTEpA.

[TpoBOIUTE M M3Yy4aTh OMBITHI

C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU
COOBITHSIMHU, B TOM YHCIIE

C UCTIOJTb30BAaHNEM MOHET, HTPATbHBIX
KOCTEHN U IPYTUX MOJEIIEU B XOA€
MPAKTUYECKON pabOThI
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OmnucarenpHas CTaTUCTHKA.
PaccenBanue qanHbIx

N3mepenne paccenBanus
YUCJIOBOr0 MaccuBa. Jucnepceus

Y CTaHJIapPTHOE OTKJIOHEHUE
yuCcI0BOro Habopa. CBolicTBa
JUCIIEPCUU U CTAHIAPTHOTO
OTKJIOHCHHS.

JnarpamMmbl pacCEMBaHUS ABYX
HaOJIr01aeMbBIX BeIUYUH. JInHennas
CBS3b HA lUarpaMMe pacCEUBaHUs.
[TpakTnueckas padora

OcBaunBath MOHATHUS: TUCTICPCHUS

U CTaH/JapTHOE OTKJIOHEHHE,
UCIIOJIb30BaTh ATH XapaKTEPUCTUKU
JUTSI OTIMCAHUS PACCEMBAHUS TAHHBIX.
BrigBurath rumnores3sl 00 OTCYTCTBUH
WM HATHYUHU CBS3H TI0 JUarpaMMam
paccernBaHMs.

CTpouTh 1UarpaMMbl pacCEeHBaHMUSI

10 UMEIOIUMCS JAaHHBIM, B TOM YHCIIE
C TIOMOIIBI0 MU(PPOBBIX PECYPCOB

Brenenue B Teoputo rpados

Jepeso. JlepeBo ciaydaitHOTro
skcriepuMenTa. CoicTBa
JIEPEBHEB: EAUHCTBEHHOCTD MYTH,
CBSI3b MY UHCIIOM BEPIIUH

u ynciom pedep. [lonstue

o Iockux rpadax. Pemenue 3anau
C TIOMOIIIBIO JIEPEBHEB

OcBauBath MOHATHUSA: IEPEBO KaK rpad
0e3 1uKJIa, BUCSYasi BepIIUHA (JIUCT),
BETBb JIepPeBa, MyTh B JEPEBE, TUAMETP
nepeBa.

N3yuarts cBOICTBA AepeBa:
CYILLECTBOBAHUE BUCSYEH BEPILUHBI,
€IMHCTBEHHOCTD ITYTH MEXKTY IBYMSI
BEPIIMHAMH, CBSI3b MEX]TY YUCIIOM
BEPIIIUH U YHUCIIOM peodep.

Pemate 3anaun Ha Touck

U TIepeUYrCIIeHUE MyTel B IEpeBeE,
OTpeIeNICHHE Ynciia BEPIIUH UIIH pedep
B JIEpEBE, CBOMCTBA IUIOCKUX rpadoB

Jloruka

Jlornueckue coro3sl «1» u «JIN».
CBsI3b MEXY JIOTUYECKUMU

N3y4yaTh METOIBI U CTPYKTYPY
MAaTeMaTUYECKUX YTBEPKACHUN,
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COI03aMU U OMEPALUIMHU
HaJ MHOKECTBAMHU.
HMcnonp30BaHue JOTHUYSCKUX
COI030B B ajredpe

COZIEpKAIIUX JIOTHYECKHUE COFO3BI.
OcBauBaTh UCMOJIB30BAHUE JIOTUYECKUX
COIO30B IIPU IOCTPOEHUU CUCTEM

Y COBOKYITHOCTEW ypaBHEHUU

Y HEPABEHCTBO OT IPOTUBHOT'O

Onepauuu Haj cay4yalHbBIMU
coOpITusAMHU. CrioxxeHue
BEPOSITHOCTEN

CrnyuaiiHble COOBITHS KaK
MHO>KECTBA JIEMEHTAPHBIX
COOBITHIA.

[TpOTHBOMONIOKHBIE COOBITHS.
Onepauuu HaJl COOBITUSMH.
dopmyra CI0KEHUS BEPOSITHOCTEH

OcBauBaTh MOHATHUS: B3aUMHO
MPOTUBOMNOJIOKHBIE COOBITHUS, ONIEpaALIUU
HaJ COOBITUSIMH, OOBbEIUHEHHE

U TiepeceyeHue CoObITHI, COBMECTHBIE
Y HECOBMECTHBIE COOBITHSI.

N3y4atb T€OpEMBI O BEPOATHOCTH
00BbeMHEHHS IBYX COOBITHI ((hOpMyJIBI
CJIOKEHUS BEPOSITHOCTEN).

Pemarsb 3a1ayu, B TOM 4ncCIIe TEKCTOBBIE,
Ha BBIYUCIICHUE BEPOSTHOCTEH
00BEIMHEHUS U TIEpPeceUeHUs COOBITHI
C MTOMOILBIO YHUCIIOBOU MPSIMOU,
aurarpamm Dusepa

YcioBHas BCPOSATHOCTD,
YMHOKCHHUC BGpOHTHOCTGfI,
HE3aBHCHMBIC COOBITHS

[IpaBu0 yMHOKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEPOSITHOCTb.
[IpencraBieHne ciryqaiiHOTO
DKCIEPUMEHTA B BUJE JAEPEBa.
HezaBucumbie coObITHS

OcBauBaTh MOHITHUA: TTPABUIIO
YMHOXEHHSI BEPOSITHOCTEM, YCIIOBHAs
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYYaWHOTO OIBITA.

Pemate 3anaun Ha onpeneneHue

Y CBOMCTBA HE3aBUCUMBIX COOBITHH.
PemaTe 3a7aum Ha MOUCK BEPOSITHOCTEN
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C WCTIOJIb30BaHKEM JIepeBa CIy9IaitHOTO
OITbITa

[ToBTOpenue, 00001IICHNE, 5 PaccenBaHne 1aHHBIX B YHCITOBBIX [ToBTOPATH U3YyYEHHOE U BBICTPAUBATH
CUCTEMaTHU3alNsl 3HAHUHT MaccuBax. Onepanuu CUCTEMY 3HAHUH.
HaJl MHOKECTBAMH M COOBITUSIMHU. Pemiate 3amaun Ha mpencTaBieHue
BeposatHOCTh CitydaliHOTrO Y OIIMUCAHUE JaHHBIX C [IOMOILBIO
coObITHs. CI0XKEHUE U YMHOKEHUE | HM3YyYEHHBIX XapaKTePUCTHUK.
BEPOSITHOCTEH. Pemate 3amauu ¢ npumeHeHueM rpados.
JlepeBbsi U TII0CKKE Tpadbl Pemate 3a1aun Ha HAXOXKICHHE
BEPOSITHOCTU CIYy4altHOTO COOBITHS
10 BEPOSATHOCTSIM JIEMEHTAPHBIX
COOBITHI.
Pemmars 3amaun Ha HAXOXKACHHE
BEPOSTHOCTEH 0ObETMHCHUS
U TiepecedeHust COObITHIA, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCTIOIh30BaHUEM
rpauuecKux MpeacTaBICHUMN
OBUIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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9 KJIACC
Hasanue paznena KommuecTBo XapakTepuCTUKa AEATEIbHOCTH
(TemnI) Kypca 4acoB Ocnopioe conepxanne 00 yJaromuxcs
IToBTOpenue kypca 8 kiacca 3 [IpencraBneHue TaHHBIX. [ToBTOPATH U3YUEHHOE U BHICTPANBAThH
OmnucarenbHasi CTaTUCTHKA. CUCTEMY 3HaHUMH.
Omneparuu HaJl COOBITHSIMH. Pemate 3a7aun Ha IpeCTaBICHUE
HezaBucumocth COOBITHIA. Y ONKMCAHUE JJAHHBIX.
JlepeBbs u miockue rpad Pemrars 3aaum Ha HaXOXKIEHUE
BEPOSITHOCTEN 00bEIMHEHUS
Y TIEPECEUCHUS COOBITHIN, B TOM YHCIIE
HE3aBUCHUMBIX C UCIIOJIb30BaHUEM
rpaduuecKkux MpeacTaBICHU U IepeBa
CJIy4alHOTO OIbITA
DneMeHThl KOMOMHATOPHKHU 6 KomOuHaropHoe npaBuiio OcBauBath MOHATHS: KOMOMHATOPHOE

ymHOXkeHHUs. [lepecTaHOBKH

U (hakTOpHAIL

Yuciio coueTaHni U TPEYTrOJIbHUK
[Tackansa. CBoiicTBa uncen
couyeranui. bunom HeroToHa.
Pemenue 3a1a4 ¢ HCNOJIb30BAaHUEM
KOMOWHATOPUKHU

IIPAaBUJIO YMHOKEHUS, YIIOPSAI0YECHHAs
napa, Tporika 00bEKTOB, IEPECTAHOBKA,
(akTopuai yucia, CoOYeTaHUE YUCIIO
COYETAaHUM, TpeyroJbHUK [lackas.
PemaTe 3a1aun Ha epeYnCICHUE
KOMOUWHaLW, KOJIMYECTBA 3JIEMEHTAPHBIX
COOBITHI, HAXOXKJIEHUE BEPOSITHOCTEN
COOBITHI C MPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHUCJIIE

C UCITOJIb30BAHUEM TPEYT OJIbHUKA
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ITackans.

Pemats 3amaun Ha IpUMEHEHHUE YHCIa
coueTaHui B anredpe (CoKkpaiieHHoe
yMHOXeHue, ouHoM HproToHa)

I'eomerpuueckas
BEPOSITHOCTh

['eomeTpuyeckast BEpOSTHOCTb.
Cray4aifHbIi BBIOOp TOUKH

13 GUTyphl Ha IJIOCKOCTH,

U3 OTpe3Ka, U3 YT OKPYKHOCTU

OcBaunBath MOHSATHE TEOMETPUIECKOMN
BEPOSITHOCTH.

Pemarp 3aiaun Ha HaXOXKICHUE
BEPOSITHOCTEH B OIBITAX, MPEACTABUMBIX
KaK BBIOOp TOYEK U3 (HUTYPHI

Ha IJIOCKOCTH (MHOTOYTOJIbHUKA, KPYyTa),
13 OTPE3Ka WU JYTH OKPY>KHOCTH,

U3 YUCIIOBOT'O MTPOMEXKYTKA

Ucnbiranus beprynnu

HcnbiTanusd. Ycnex u Heyaya.
Cepus ucnpITaHU 10 IEPBOTO
ycnexa.

Cepus ucnipiTanuii bepaysm.
BeposatHoctu cobbITHil B cepuu
WCTbITaHUM bepHyim.
Cnyualinblii BBIOOp U3 KOHEUHOT'O
MHOECTBA

OcBauBaTh MOHATHS: UCTIBITAHUE,
AJIEMEHTApHOE COOBITUE B UCTIBITAHUU
(ycnex u Heyzaya), cepysi UCIIbITaHUM,
HACTYIUJIEHUE MIEPBOro ycnexa (Heyaaun),
cepus UCIIBITAHUW bepHyim.

Pemrars 3anaum Ha HaAXOXKJICHUE
BEPOSTHOCTEH COOBITHI B CEPUU
UCIIBITAHUI JI0 TIEPBOrO ycrexa.
Pemrars 3aaum Ha HAXOXKIEHUE
BEPOSITHOCTEN COOBITUIA

B CEpUU HUCTIBITAHUM bepHyiun,

B TOM YHCJIE C TOMOIIbIO HU(PPOBBIX

pecypcoB
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CiyuaiiHasi BelIMYMHA

CiyyaiiHasi BeJIMYMHA

U pacnpeiesICHUE BEPOSITHOCTEN.
[IpumMepsl cilydallHbIX BEJIMYUH.
BaxHble pacripeiesieHuss — YUCIIo
MONBITOK B CEPUU UCIIBITAHUM

JI0 TIEPBOTr'0 ycIrexa U YUCIIo
YCIIEXOB B CEPUU UCTIBITAHUI
bepnyim (reomerpuueckoe

1 OMHOMHUAJILHOE pacipeIesICHHS)

OcBauBaTh MOHATHSA: CIydalHas
BEJIMYMHA, 3HAYECHHUE CIIy4alHON
BEJIMYMHBI, PACTIPEACIICHUE
BEPOATHOCTEM.

N3yyars, B TOM 4HCIIE C IOMOLIBIO

U (pPOBBIX PECYPCOB, U OOCYKIATh
IPUMEPBI TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJIMYMH (B TOM YHUCIE POCT
U BEC YEJIOBEKA, YHCIICHHOCTh HACEJICHMUS,
CTOMMOCTB TOBapOB H YCJIYT), CIIy4alHbIX
BEJINYMH, CBSI3AHHBIX C U3YYECHHBIMU
CIIy4allHBIMHU OIBITAMU

HucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH

Marematnueckoe OKu1aHue
CIIy4aiiHOM BEJIMYUHBI.
DU3NYECKUN CMBICTT
MaTEMATHYECKOTO OKUIAHUS.
ITprmMepsl UCTIONIB30BaHUs
MAaTEMaTHYECKOTO OKUJAHHUS.
Jucniepcns u ctangapTHOe
OTKJIOHEHME CIIy4allHOW BEJINYHHBI.
CBoiicTBa MaTeMaTUYECKOT O
OKHUJIAHUS U JUCTIEPCHUU.
Marematnueckoe OXu1aHue
Y JTUCTIEPCUSL U3YUEHHBIX
pacrpeieieHun

OcBauBath MOHATHA: MATEMATUYECKOE
OXKUJAHHUE CIy4YallHOW BEJTMYUHBI,
JUCIIEPCUS U CTaHAAPTHOE OTKIIOHEHHE
CIIy4aliHON BEJIMYUHBI.

Pemrars 3a1aum Ha BBIYHCIICHHE
MAaTEMaTUYECKOr0 OXKUIAHUS

Y JUCIIEPCUNA TUCKPETHOM CIIy4alHOM
BEJIMYMHBI 110 3aJaHHOMY
pacupeneneHuio, B TOM YHCIIe 3a/1a4,
CBSA3aHHBIX CO CTPAXOBAaHUEM

U JIOTEpPESIMH.

3HAKOMUTBCS C MaTEMaTUYECKUM
OKMJJAHUEM U JTUCIEPCUEN HEKOTOPBIX
pacrpeieieHui, B TOM YHUCIIe
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pacrpeesieHus CIIy4alHOW BEJTUYHUHBI
«UUCIIO YCIIEXOB» B CEPUU UCIIBITAHUN
bepnymn

3aK0H OOJIBIINX YHUCE]

HepasenctBo UebOnbimeBa. 3aKkoH
OOJBIINX YUCEIL.
Maremarnueckrue OCHOBaHMs
WU3MEPEHUS BEPOSITHOCTEN.

Ponb v 3HaueHue 3aKkoHa OONBIINX
Yucell B HayKe, B IPUPOJIE

1 00IIIeCTBE, B TOM UHCJIIC

B COLIMOJIOTUYECKUX
00CIJIEIOBAHUSAX U B U3MEPEHUAX

N3ydaTh 4acToTy COOBITUS

B MTOBTOPSAIOIINXCS CTy4alHBIX ONBITaX
KaK CIIy4aliHYIO BEJIMYHHY.
3HAKOMHTbHCS 3aKOHOM OOJIBIINX YHCENT
KAaK MaTEMaTUYECKUM BbIPAKECHHE
CTaTUCTUYECKOW YCTOMYMBOCTH YaCTOT
Y CPEAHUX 3HAYECHUU.

Pemate 3a1aun Ha u3MepeHue
BEPOSITHOCTEN C TOMOIIBIO YaCTOT.
OO6cyxaTh poib 3aKOHA OOJIBITHUX YHUCE
B 000CHOBaHMHU YaCTOTHOI'O METOa
M3MEpPEHUs BEPOSITHOCTEN, B MPUPOJIE
U B 0o0111€CTBE

[ToBTOpeHnue, 0600IIEHE,
CHCTEMAaTH3aLMs 3HAHUH

BeposTHOCTH CiiydallHBIX
COOBITHIA.

DnemMeHThl KOMOMHATOPHKH.
Cepus ucnipiTanuii bepaysim.
Cny4daiiHble BEJTMUUHBI

U pacrpeesieHus.

UucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH. 3aKOH
OOJBIINX YUCET

[ToBTOPSITH U3Yy4EHHOE U BBICTPAHUBATh
CHUCTEMY 3HAHUM.

Pematp 3a1aun Ha HaXOXKAEHUE
BEPOSATHOCTEN B CEPHUSIX

HE3aBUCHUMBIX UCIIBITAHUM,

B TOM YHCJIE C TIOMOIIBIO
KOMOHMHATOPHBIX (haKTOB U (hOPMYI.
Pemars 3agaun Ha onpeneneHue
CBONCTB pacIpe/ICIICHUH,
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HAXOXKJIEHUE MaTeMaTUYECKUX
OKMJIAHUM Y JUCIIEPCUIN U3YYEHHBIX
pacrpeeJIeHU .

OO6cyx1aTh poib 3aKOHA OOJIBITHUX YUCE
B HayKe, B IPUPOJIC U B OOIIECTBE

OBUIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

34

101



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638875933354843316134420126408267428494147114561
Bnaneney NobBadkosa Onera CTaHWCNaBoBHA

OeicTevTened C 22.04.2025 no 22.04.2026



http://www.tcpdf.org

		2025-11-17T16:16:06+0500




