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IHOACHUTEJIBHASA 3AIINCKA

PaGouast nporpamma mo Mmatematuke (yriyOJE€HHBIH YPOBEHB) Il OOYUAIOITMXCS
7-9 xmaccoB paspaborana Ha ocHoBe PI'OC OO0, denepanbHOit paboueii mMporpaMMbl
OCHOBHOTO oOmiero oOpazoBaHusi 1o ydyeOHOMYy mpeamery «MaTemaTHkay

(yrmyOnéHHBIN ypOBEHB), OCHOBHOM 00pa3oBaTenbHo# mporpammsel MBOY COIII N2 20

r. benropona, yreepxxaénanoit nmpukazom MBOY COI N220 ot 1 aBrycra 2023 roga N2
464-ox.

B nporpamme 1o MareMaTHKe y4TEHBI WJEU W TOJOKECHHSI KOHUEILINN pa3BUTHUSA
MareMaTnyeckoro oopasoBanus B Poccuiickoit @enepanum.

[IpenmeTrom MaTeMaTHKH SBISIOTCS GyHIaMEHTAIbHbBIE CTPYKTYPBI HAIlIETO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHIINX,
YCBAaMBAEMBIX B HEMOCPEIACTBEHHOM OIIBITE, IO JOCTATOYHO CIOKHBIX, HEOOXOAMUMBIX
JUISL pa3BUTHS HayYHBIX U MPUKJIAIHBIX uaei). Matemarnueckue 3HaHusl 00€CIeYnBaOT
NIOHUMAHUE NPHUHIMIOB YCTPOWCTBA M HCIIOJIB30BAHHUS COBPEMEHHOM TEXHMKH,
BOCIIPUATHE W HUHTEPIPETALNIO COUHAIBHOW, HSKOHOMHMYECKOM, IOJUTUYECKOU
uHpOpMalluy, JAlOT BO3MOXHOCTb BBINOJHATH PACYETBl U COCTABIATH AJITOPUTMBI,
HaXOJUTh U IPUMEHATH (POPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKHUX
U3MEPEHUI M MOCTPOEHUHM, YUTATh MH(OpPMALMIO, NPEACTABICHHYIO B BUAE TaOJMII,
auarpaMM U TpaUKOB, JKUTh B YCIOBUAX HEONPEACIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3ydyenne mareMaTtuku (QOpMHUpPYET Yy OOydaromMXCs MaTeMaTH4YeCKHM CTUJIb
MBIIUIECHUS, TPOSIBIISIIOUIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniecs
OCBaMBalOT TaKW€ MPUEMBI U METOJAbl MBIIUICHUS, KaK HMHAYKUHS W JACHyKIIHS,
00001IeHNEe U KOHKpETH3allus, aHaJIu3 U CUHTE3, KJIacCU(PHUKAUs U CUCTEeMAaTU3allus,
abctparupoBanue U aHaorust. OObEKThl MATEMATUYECKUX YMO3AKIIOUEHUH, TpaBuiia ux
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTHYECKHX IOCTPOEHMH, CIIOCOOCTBYIOT
BbIPa0OTKE YMEHHsI (POPMYIHPOBATH, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKJIECHUS, TEM
cCaMbIM pPAa3BUBAIOT JIOTMYECKOE MbllUieHHe. M3ydeHune mareMaTukd OO0ecredrBaeT
(dbopMUpOBaHKE AITOPUTMHUECKONH KOMIIOHEHTHI MBIIUIEHUS U BOCHHUTAHWE YMEHUU
JNEWCTBOBAaTh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIIEHCTBOBAaTh HW3BECTHBIE W
KOHCTPYMpOBaTh HOBbIE. B mporecce pemieHuss 3agad — OCHOBOM y4eOHOI
NEATEIbHOCTH Ha YpOKAaX MaTEMaTUKM — PAa3BHUBAIOTCA TBOpYECKas M IPUKIIATHAsS
CTOPOHBI MBIIICHUS.

OOyuenne mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBaTh y OOYUYaIOIIMXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO pe€4yb, YMEHUE OTOMpaTh HauOoyiee MOAXOASIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, TpapUUECKUe CpeACTBa JIA BBIPAKEHUS CYXKICHUU HU
HaIJISTHOTO UX MPEICTABICHUS.

[Ipy u3yuyeHUM MaTEeMaTHKH OCYIIECTBISETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
NO3HAHUA JEHUCTBUTEIBHOCTH, MPEACTABICHUSIMHU O NPEIMETE U METOJAaX MaTEMaTHKH,



WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHEHUS MAaTEMAaTUKH [ PELIEHNS HAYYHBIX U NPUKJIAIHBIX 3a4a4.

Marematnueckoe oOpa3oBanue B Poccuiickoit denepanum MaTeMaTHYECKOE
oOpa3oBaHME [JIOJDKHO pellarb, B YaCTHOCTH 33Jadyd  OOECIEYeHHs] CTpaHbl
BBIITYCKHUKaMH, MaTeMaTHYECKasi MOATOTOBKA KOTOPBIX JTOCTATOYHA IS MPOAOJIKEHUS
oOpa30oBaHUs B Pa3IMYHbIX HAIPABICHUSAX, BKIIOYAs MaTeMaTUYECKUE HCCIIEI0OBaHUA,
paboty B cdepe nHPOPMALMOHHBIX TEXHOJOTHH, MpernogaBaHie MaTeMaTUKH, C OJHON
CTOpPOHBI, ¥ IPUMEHEHUE MATEMATHKHU B JPYTUX HAYKAX, B NHKEHEPHO-TEXHOJIOTMYECKOM
U couuanbHOMl cdepe ¢ gpyroit cropoHwl. Jlms oOecriedeHUs: TOCTHKEHUS
COOTBETCTBYIOIIEH ATHUM 3aJadyaM MaTEeMaTHUYeCKONW TMOJTOTOBKUA OOyYaroIuxcs,
JUIS. YIOBJIETBOPEHUS HX 3alpOCOB M BO3MOXHOCTEW IMpeJHa3HAaYeHa IporpaMma
yrayOn€HHOTO W3ydeHus mareMmatuku. [Iporpamma mo MmaTemaTHKe YTriTyOJIEHHOTO
YPOBHSI 1a€T BO3MOXKHOCTh PACIIUPUTH U YIIIYOUTH KPYT U3y4aeMbIX BOIIPOCOB, CO3/1ATh
0oJiee LEN0CTHOE MPEICTABICHUE O CUCTEME MaTeMAaTUYECKUX 3HaHWM, chOpMUPOBATH
0oJee yCTOMYMBBIE U OCO3HAHHBIE YMEHHUS.

[IpuopureTHbIMU 1ENAMH OOy4Y€HHS MaTreMaThuke B 7-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IIEHTPAJIBHBIX MATEeMAaTHYECKUX TOHSITHN (YHCIIO, BEITUYMHA,
reomerpuyeckas (Qurypa, nepeMeHHasi, BEPOSATHOCTb, (YHKIHS), 00ECIEUMBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00yYaIOLIUXCS;

MO/ABEACHUE OOyYarOUMXCsl Ha JOCTYIIHOM [JIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKUA U OKPYKAIOIIET0 MUpA, TOHUMAHUE MAaTEMAaTUKU KaK 4acTH
oO1Iel KyJlbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH oOydaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIIUICHHUS,
MHTEpEeca K U3YYEHUIO MaTEMAaTHKH;

dbopmupoBanre (PYHKIIMOHATBHON MaTEMaTHYECKONM TPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSBICHHUS MAaTEMATUYECKUX MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaNbHBIX JKMU3HEHHBIX CUTYallUsX W MPU U3YYCHUU JIPYTrUX Y4eOHBIX MPEIMETOB,
NPOSIBIICHHUS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opmMymumpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTHUYECKHE MOJEIM, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKHl anmapaT [Jis pEUIeHUus MNPaKTHKO-OPHUEHTUPOBAHHBIX  3a7ady,
WHTEPIIPETUPOBATH U OLICHUBATD MOJYUYCHHBIC PE3YyJIbTATHI.

OcCHOBHBIEC TUHUU COJIEPKAHMSI POTPAMMEI 110 MaTemMaThke B /—9 kitaccax: «Hucna
U BBIUKCICHUS», «Anrebpa» («AnreOpandeckue BBIpOKEHUS», «YpaBHEHUS U
HEpaBeHCTBA»), «DyHKUUN», «I'eomeTpus («I'eomerpudeckue GUrypbl 1 X CBOMCTBAY,
«M3mepeHne TeoMEeTpUYEeCKUX BEIUYHMH»), «BeposTHOCTh W crarthcTuka». [laHHbIE
JIMHUY PAa3BUBAIOTCS NMapaJIeIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOW MPUPOION U
TpaAuUMAMHU, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAKTE H
B3aUMOJICCTBUMU.

Coneprxanue nmporpaMMbl 0 MaT€MaTUKe, paclpeaesi€HHOe MO0 TojaM 00ydYeHwus,
CTPYKTYPHUPOBAHO TakKuM O0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUMHUAIHHBIM
BOIlpocaM  oOydaromuecss  oOpallaiuCh ~ HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE



MaTeMaTUYECKUMU TOHATUSIMU M HaBBIKAMH OCYILECTBIISUIOCH MOCIEAOBATEIBHO W
MOCTYyNaTEIbHO, C COOJIIOJEHUEM MPUHIUMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYyI0 CHCTEMY MAaTeMaTUYECKUX TMPEJICTaBICHUN OO0yJaromuxcs,
pacmupsisi ¥ yrayossst e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

B cootBerctBUn ¢ ®I'OC OO0 MatemaTuka SBISETCS 0053aTEIBHBIM MPEIMETOM
Ha yYpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS U H3y4yaeTcs Ha YriayOJE€HHOM YpOBHE
B paMKax CIEAYIOIIHNX YYEOHBIX KypcoB: «Airedpa», «I'eomerpus», «BeposTHOCTh U
CTaTUCTHKA.

Ob11ee yrco 4acoB, pEKOMEHI0BAHHBIX I U3yYEHHUsS] MaTeMaTukH, — 816 4acos:
B 7 kitacce — 272 4vaca (8 4acoB B He/ieni0), B 8 kiacce — 272 4yaca (8 4acoB B HEJIEIIO),
B 9 kiacce — 272 4Jaca (8 4acoB B HEJICIIO).

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUM A

N3yyeHne mMareMaTHUKUd Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs HAIpPABICHO
Ha JIOCTHKEHHE OOYyYaIOIUMUCS JUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa3zoBaTEIbHBIX PE3YyJIbTATOB OCBOCHUS YUE€OHOTO IIpeaMETa.

JIMYHOCTHBIE PE3YJIbTATDI

* MATPUOTHYECKOE BOCIIMTAHME:

MPOSIBJIEHUEM HMHTEpPECAa K MPONUIOMY M HACTOSIIEMY POCCHUICKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUSM POCCUHUCKHMX MAaTE€MAaTHUKOB U POCCHUMCKOU
MAaTEMATHYECKON IIKOJIbI, K HMCIOJIb30BAHUIO ITUX JOCTHUAKEHHM B JPYrUX HayKax WU
MPUKIAAHBIX cdepax;

* rPa’»KJAAHCKOE 1 JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mpas,
MPEACTaBIICHUEM O MAaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IAIHBIX
CTPYKTYD, SBJICHHM, MPOIEAYP TPAKIAHCKOTO OOIIECTBA (HApUMep, BEIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OJTUYECKHX TMPOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHWA HAyKH, OCO3HAHMEM Ba)XHOCTH MOPaIbHO-3THYECKHUX
MIPUHITUTIOB B JICSITEIIBHOCTH YUEHOTO;

* TPYAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTME B PpEIICHUM IPAKTUYECKHUX  3a7ad
MAaTeMaTHYECKOW  HAIIPABJICHHOCTH, OCO3HAHUEM  BAXKHOCTH  MATEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHWHM BCEM JKU3HU [UIsl YCNEIIHOM MpOoQecCHOHATBHON
NESTEIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJWBUIYATBbHOM TPACKTOPUM OOpa30BaHUS M >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;



* JCTeTHYECKOe BOCIUTAHUE:

CIIOCOOHOCTBIO K  3MOLMOHAJbHOMY M  AICTETHUYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3aJad, pELICHUW, pPacCyKICHUH, YMEHHIO BUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

* LEHHOCTH HAYYHOI'O NO3HAHMA:

OpHUEHTALMEN B JEATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJIOBEKa, MPUPOABI U OOIIECTBa,
MOHMMAaHHUEM MaTEMaTU4YEeCKOW HayKu Kak c(ephl UeIOBEUECKOM ASITETbHOCTH, STAlOB
e€¢ pasBUTUA M 3HAYUMOCTHU JUI PAa3BUTUA LUBWIM3ALHUH, OBJIAJCHUEM SA3BIKOM
MaTeMaTUKM M MaTeMaTU4YeCKOW KYJIbTypOM KaK CpPEACTBOM IIO3HAHWUS MMUPA,
OBJIQJICHUEM HABBIKAMH MCCIIENOBATENBCKON NEATEIIbHOCTH;

¢puznueckoe BocnuTanue, popMupoBaHUue KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHSATh MaTEMaTHUYECKUE 3HAHUSL B UHTEPECAX CBOETO 370POBbS,
BEJICHUS 310pOBOTO 00pa3a XU3HU (340pOBOE NUTAaHUE, COAJAHCUPOBAHHBIN PEXUM
3aHATUHN U OTAbIXA, pEryJsipHas pU3ndYecKasi akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABbIKA
pedaexkcuy, TpPU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa ApPYroro
YeJI0OBEKA;

* JIKOJOrMYeCcKoe BOCIUTAHUE:

OpUEHTallUe Ha TPUMEHEHUE MATeMAaTHMYECKUX 3HAHUW MJIs peuieHus 3ajad
B 00JIACTH COXPAHHOCTH OKPY>KAIOIIEH Cpeiibl, MIIAHUPOBAHUS MOCTYIIKOB U OIEHKH UX
BO3MOYKHBIX TIOCJIEACTBUNA JJII OKpPYXAalolleld Cpellbl, OCO3HAHHWEM TIJI0OATBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX perieHus;

e aJanTanus K M3MeHsIIOIUMCS YCJIOBHAM CONMAJIbHON U MPUPOIHOIi Cpe/bl:

TOTOBHOCTBIO K JICUCTBHSM B YCIIOBUSAX HEOMPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NESITeNIbHOCTh, B TOM YHCJIE yMEHUE
YYHUTBCS Yy APYTUX JIOACH, TPHOOPETaTh B COBMECTHOM ACATEIBPHOCTA HOBBIC 3HAHUA,
HABBIKA U KOMITETCHIIMH U3 OTIBITA IPYTHUX;

HEOOXOMUMOCTHIO B (OPMHUPOBAHMHM HOBBIX 3HaHUN, (OPMYIHPOBATH UJIEH,
TIOHATHS, TUIOTE3bl 00 OOBEKTaX W SIBJICHHUSAX, B TOM YHCJC paHEEe HE HW3BECTHBIX,
OCO3HaBaTh Je(MUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMACMBIE PEIIICHUS
U ICUCTBUSA, (DOPMYIUPOBATH U OIIEHUBATH PUCKH U TTOCIICICTBHSI, OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOeHUS pOrpaMMbl IO MaTEMATHUKE Ha yPOBHE OCHOBHOTO OOIIET0O
oOpaszoBaHus y oOydaroierocsi OyayT copMUpOBaHbI METalpeAMETHBIE Pe3yJIbTaThl,



XapaKTCPU3YHOMIUECA OBJIAACHUCM YHHBCPCAJIbHBIMH ITO3HABATCIIbHBIMU ﬂeﬁCTBHﬂMH,
YHUBCPCAJIbHBIMHU KOMMYHHKATUBHBIMHU ﬂGﬁCTBHﬂMH )41 YHUBCPCAJIIbHBIMHU
PEryJIITUBHBIMUA HeﬁCTBHHMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Ba3oBnle Jornueckue 1eCTBUA:

BBISIBIIATh M XApPAKTEPU30BATH CYIICCTBEHHBIC NPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy TOHIATHAMH, (GOPMYIHPOBATH OMpPEICICHUS
MOHSATUM, yCTaHABIMBAaTh CYIIECTBEHHBIH MpHU3HAK KiIacCU(HUKAIMKM, OCHOBAHMS JJIs
00001IIeHNS U CPAaBHEHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIIH3A,;

BOCIIPUHUMATh, POPMYIUPOBATH U MTPEOOPA30BLIBATH CYKJICHUS: YTBEPIUTEIIbHbBIC
U OTpHIIaTEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M IIPOTHBOPEYMS B
(dakTtax, MaHHBIX, HAOIIOACHUSAX U YTBEPXKICHHUSAX, Mpeiaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIEJIaTh BBIBOJIBI C UCITOJIb30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOU€HH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3OupaTh J10OKa3aTelbCTBA MATEMAaTUYECKHX  YTBEPXKIECHUU (IpsMblE H
OT POTUBHOTI'0), TPOBOAUTH CAMOCTOSITENILHO 10KA3aTEIbCTBA MATEMAaTUUECKUX (PaKTOB,
BBICTPAMBAaTh AapryMEHTALUI0, NPHUBOJAWUTH IPHUMEPbl M KOHTPHPHUMEPHI, IPUMEHATH
METO/I MATEMAaTHYECKOM NHIYKIUH, 00OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCO0 pelleHus yuyeOHOW 3ajauM (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BIOMpaTh HauboJee MOAXOAAIIMI ¢ YYETOM CaMOCTOATENbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble uccien0BaTeIbCKIE J1eHCTBUS:

HCITOJIB30BaTh BOIMPOCHl KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TO3HAHUS,
bopMyIMpOBaTh BOMPOCH], PUKCHUPYIOIIHE MPOTUBOPEUHE, MMPOOIEMY, CAMOCTOSATEILHO
yCTaHaBJIMBaTh MUCKOMOE M JaHHOE, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO
ITO3UIIMIO0, MHEHHE;

IPOBOJWTH IO  CAMOCTOSITEIbHO  COCTaBJICHHOMY  IUIaHY  OKCIIEpPHMEHT,
HCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTreMaTHYeCKOro OOBEeKTa,
3aBUCHUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSTENIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPeE3yJibTaTaMm
MPOBEAEHHOT0 HAOIFOACHUS, HCCIICIOBAHMS, SKCIICPUMEHTA, OIICHUBATh JIOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKE BBIJIBUTaTh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ ungopmanmei:
BBISIBJIAITH ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTH  WMH(OpMalMK,  JaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;



BBIOMpaTh,  AHAJM3UPOBATh,  CHCTEMAaTHU3UPOBATH U HMHTEPIPETUPOBATH
MH(POPMALINIO PA3INYHBIX BUAOB U POPM MIPEICTABICHHUS;

BbIOMpaTh (HOpMY MpeAcTaBiIeHUS MH(POPMALMU U WILTIOCTPUPOBAThH pelllaeMble
3aJauM CXeMaMH, JuarpaMmmamMu, MHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLIEHMBATh HAN&KHOCTh HHGOPMALMU MO KPHUTEPUSM, NPEAJIOKECHHBIM —HIIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

KomMMyHMKaTHBHBIE YHHBeEpPCaJibHbIe yUyeOHbIe JeiCTBUSA:

BOCIIpUHUMATL U CI)OpMYJ'II/IpOBaTB CYXKIACHUA B COOTBCTCTBHMH C YCIOBHAMH U
EeTSIMU OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
IMCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PEUIeHHs 3a/a4i, KOMMEHTHPOBAThH
HOJTyYeHHBIH pe3ybTaT;

B Xo0/ic OOCYXJCHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBbl,
npoOJieMbl, perraeMoil 3a/laud, BbICKa3bIBaTh WJICH, HAICJICHHBIE HA TMOWCK PEIICHUS,
COTNOCTABJISATh CBOM CYXIEHUS C CYXICHUSIMU JAPYIMX YYaCTHHUKOB JUajora,
OOHapy>KUBaTh pa3Inyue M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU hopme dhopMyIHpoBaTh
pa3Horiacus, CBOM BO3paXKEHNUS,

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3aJadyd, HKCIEPUMEHTA, HCCIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHUS C Y4ETOM 3ajaad
MpE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;

MMOHUMATh U UCIIOJIH30BaTh IPEUMYIIIECTBA KOMaH/THOW U HHAWBUAYaJIbHOU PabOTHI
IpU pelIeHUU Y4eOHBIX MaTeMaTU4YeCKHX 3ajJlay, MNPUHUMATh I11eJIb COBMECTHOM
NeSATEeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOUM PabOThI, paclpeneisTh BUIbI
paboT, TOroBapuBaThCs, 00CYKIATh MPOIIECC M Pe3ynbTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBITIOJHSITH CBOIO YaCTh Pa0OTHI 1 KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTMMH YJe€HAMU KOMaHIbl, OIICHMBATh KauyeCTBO pe3yJbTaTa U KauyeCTBO
CBOETO BKJIaJ[a B OOIIMN pe3yJbTaT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YHACTHUKAMU
B3aNMOJICUCTBHS.

PerynsitTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranu3anus:

BBISIBIISAITH MPOOJIEMBI JUIsl PEIICHHWs] B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIUsX,
OPUEHTHUPOBATHCS B PA3NMYHBIX TOJXO0JaX MPHUHATHS perieHu (MHANBUIYaIbHOE,
rpynmnoBoe);

CaMOCTOSITEIIbHO COCTAaBIISITh TUIAH, AITOPUTM PEIICHHs 3aJadd (WM €r0 4YacTh),
BBIOMpPATh CMOCOO pemieHuss ¢ YYETOM MMEIONUXCS PECYpCcoB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH BAaPUAHTHI PEHICHUN C y4ETOM
HOBOW MH(pOpMaLIUU.



CaMOKOHTPOJIBb:

BJIaJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI Tpolecca M pe3ysibTaTa
pelIeHusl MaTeMaTUYeCcKO! 3a7auu, CAMOMOTHBALIUU U peQIIeKCuu;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH MpU pEIICHUH 3ajauH,
BHOCHTb KOPPEKTHUBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, HAWICHHBIX
OUIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yibTaTa MACSTENbHOCTH IIOCTABICHHOW LEIH U
YCIOBUSIM, OOBACHATHh NPUYUHBI JOCTIKEHUS WM HEJOCTKEHHUS LEIH, HaXOAWUTb
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMOIMOHAJILHLIH HHTEVIEKT:
BBIpaKaTh AMOIMU TMPH U3YUYCHUH MATEMaTHUUYECKHUX OOBEKTOB M (PaKTOB, JaBaTh
AMOIMOHAJILHYIO OLICHKY PEIICHUS 3a/1auu.

IIpenmerHble pe3yJibTaThl OCBOCHHS IPOrPaMMBbl IO MaTEMaTHKE YTiayOlIEHHOTO
YPOBHSL MpPEJICTaBICHbI MO TojaM OOYy4YeHMs] B CIEAYIOIIMX pa3jesiaXx MporpamMMbl
0 MaTEeMaTHKE B paMKax OTACIbHBIX y4eOHBIX KypcoB il /—9 kiaccoB: «Anrebpay,
«I"'eomeTpust», «BeposATHOCTb U CTATUCTUKAY.

Pa3zBuTHe IIOrMYECKUX TPEACTABICHUM W HABBIKOB JIOTMYECKOTO MBIIIJICHUS
0Oy4JaronMXcs OCYIIECTBISIETCA B pAMKaX BCEX Ha3BaHHBIX KYpCOB Ha MPOTSHKEHUH BCEX
aer oOyudenus. [Ipeamonaraercsi, 4YTO BBIMYCKHHUK 9 Kjacca CMOXKET CTPOUTH
BBICKA3bIBAHUS M OTPHUIIAHUSA BBICKA3bIBAHWM, PACMO3HABATH WCTUHHBIC M JIOKHBIC
BBICKA3bIBAHUS, IPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI, BBINOJIHATH OIEpalyUd HAJ
BBICKA3bIBAHUSIMHU, CTPOUTH BBICKA3bIBAHUS M PACCYXKICHUS HA OCHOBE JIOTMYECKHX
IpaBUJ, PeUIaTh JOTHUYECKHUE 3a/aud, HAYUUTCS MPUMEHATb METOJ MAaTEeMaTHU4YECKOU
VHIYKIHH, OBJIAJAECET MOHATUAMU: OINPENEICHNUE, AKCHOMA, TEOPEMA, 10Ka3aTeIIbCTBO —
W HAYYUTCS UCIOJb30BaTh UX TPU BBHIOJHEHUU YYEOHBIX M BHEYUEOHBIX 3aj1ad.
[Ipu 5TOM BBEAECHNE OCHOBHBIX JIOTUYECKUX NOHATHN U OCBOCHUE OCHOBHBIX CBSI3aHHBIX
C HUMHU BHJIOB JIESITEIbHOCTH OTHECEHO K KypCy «BEepOosSITHOCTh M CTaTUCTHKA» U TAKKE
pacripeiesieHo Mo rogam o0y4YeHus.

B pamkax Bcex TpEX KypcoB ocyliecTBiseTcs: (GOpMUPOBAHUE YMEHHUS BbIOMpATH
MOAXOASAIIMA METOJ A PEIICHUs 3aJayu, BBIABISATH MPUMEPHI MATEMaTUYECKUX
3aKOHOMEpPHOCTEH B TPHUPOAEC W OOIIECTBEHHOM >W3HM, PACIIO3HABATH IMPOSBICHUE
3aKOHOB MaTE€MaTHUKU B MCKYCCTBE, INMPUMEHATh MATEMaTUYECKUE 3HAHHUS M OIbIT
MaTeMaTUYECKOW JEeATEebHOCTU B CHUTyallusX peadbHOM >ku3HU. OOydaroniuecs
3HAKOMSITCSI C HAYYHBIMU PE3yIbTaTaMH, MOJIYYCHHBIMUA B XOJI€ Pa3BUTUS apUPMETUKH,
anreOpbl, TeOMETPUU, TECOPUH BEPOSITHOCTH, CTATUCTUKU M Y4YaTCs HUX OIHUCHIBATH,
MPUBOJAAT MPUMEPBl MATEMAaTUUYECKUX OTKPBITUA M HX aBTOPOB B OTECYECTBEHHOMU
Y BCEMUPHOU UCTOPUHU HAYKH.

MNOACHUTEJBHASA 3AIIMCKA



AnrebOpa SBISIETCS OJMHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO OOpa3oBaHUS: OHA
obOecreunBaeT W3y4CHHE JPYTUX JUCIHUIUIMH KaK eCTECTBEHHO-HAyYHOTO, TaK |
TYMaHUTAPHOTO ITUKJIIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJIOJDKCHHSI 00pa30BaHUS H
JUIS TIOBCEIHEBHOM >KM3HU. Pa3BuTHe y oOydYaromuxcs HAyYHBIX IPEJCTABICHHUMN O
MPOUCXOXKJICHUM M CYIIHOCTH ajreOpandeckux aOCTpakIMi, Crocode OTpaxeHus
MaTeMaTHYECKOW HayKOW SBJIGHMM W TIPOIIECCOB B MPUPOJAE M OOIIECTBE, PO
MaTeMaTHYECKOr0 MOJICTUPOBAHUS B HAYYHOM ITO3HAHUU W B IPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB MBINLICHUs, HEOOXOAUMBIX JIJIs
aJanTanuy B COBPEeMEHHOM mu(ppoBoM oOmecTBe. M3ydeHue anreOpbl oOecrieunBacT
pa3BUTHE YMEHHS HAOJNIOMaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS, BBIBOALI, (QopMymupoBaTh yTBepkaeHus. OCBOCHHE Kypca anreOpbl
obOecreuynBaeT pa3BUTHE JIOTUYECKOTO MBINMUICHUS OOYYArONIMXCS: OHHM HCIOJB3YIOT
JNEAYKTUBHbIE M HWHIYKTUBHBIE pACCYXICHUS, 0000IeHne U KOHKPETU3AIIUIO,
abctparupoBanue u ananoruro. O0yueHue anredpe nmpernoiaraeT 3HaYUTeNIbHbBIA 00BEM
CaMOCTOSITEJIbHON JeATEIbHOCTH OOYYaIOMIMXCSl, TOITOMY CAMOCTOSITEIILHOE PEIICHUE
3a/1a4 00y4aroNIMMUCS SIBJIETCS peanu3aluen JesTeIbHOCTHOTO MPUHIUIIA 00yUeHUS.

B crpykrype mnporpammbl yueOHOTO Kypca «AmreOpa» yriiyOJI€HHOTO U3y4YeHUs
OCHOBHOE€ MECTO 3aHHMAIOT COJICP)KATEeIbHO-METOMUYeCKne JHHUM: «Yucma u
BEIYHCIICHUSY, «ANTreOpandecKkue BBIPpAKCHHS», «YPaBHCHHS ¥ HEPABEHCTBAY,

«Dynkmuny. Kaxkmas w3 3TUX CcoaepKaTelbHO-METOINYECKUX JTUHUN pa3BHBACTCS HA
MPOTSHKCHUN TPEX JIET M3yYeHUs Kypca, B3aUMOJCUCTBYS C IPYTUMHU €Tr0 JUHUSAMH. B
X0/Ie WM3yYCHHs] Kypca OOy4JaromuMcs TPUXOIUTCS  JIOTHYECKH PAacCyXIaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBA3M ¢ 3TUM B mporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJACTaBICHHBIC
BO BCEX OCHOBHBIX pa3jieliax MaTeMaTH4YeCKOro oOpa30BaHUs M CIOCOOCTBYIOIINE
OBJIQJICHUIO OOYyYarONUMHUCA OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO  SI3bIKA.
CopnepkaTeIbHON M CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOr0 Kypca «Anredpay sSBISICTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUUA «YHWClIa W BBIYUCICHUS» CIIY)KUT OCHOBOM [JI HATbHEUIIEro
U3YYCHUST MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBINIIICHUS, (OPMUPOBAHUIO YMEHHS TOJB30BAThCS ~ AITOPHUTMAMH, a TakKKe
NPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TMOBCEIHEBHON KU3HHU.
Pa3BuTue MOHATUS O 4YKMCIIE HA YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs CBS3aHO

C palMoOHAIBHBIMA ¥ HPPAITMOHAIBHBIMU YHCIaMU, (OPMHUPOBAHUEM TIPEICTABICHUHA O
JNEHCTBUTEIILHOM 4YHCJIC. 3aBEpIICHHE OCBOCHHMS YHCIIOBOM JIMHUU OTHECEHO K
cpeaHeMy oO1ieMy 00pa3oBaHMUIO.

Copeprkanve AByX anreOpandecKux JUHUN — «AnreOpandeckre BBIPOKCHUS U

«YpaBHEHHS] M HEPABEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHMIO Yy OOydYarOIIMXCS
MaTeMaTHYECKOTO amnmnapara, He0OX0AUMOTO JJIs PEeIICHHUs 3a]a4 MaTeMaTUKH, CMEXHBIX



IPEeIMETOB U OKpYy’Karolel peanbHOCTH. Ha ypoBHE ocHOBHOTro oOmiero oopazoBaHUs
yueOHBI MaTepuan TPYIIUPYETCs BOKPYT palMOHANBHBIX BbIpaKeHUi. AnreOpa
JEMOHCTPUPYET 3HAUYEHHE MATEMAaTHUKH KakK S3bIKAa JJIS MOCTPOEHUS MaTEMaTUYECKUX
MOJIeJI€M, OMMCAaHMS MPOLECCOB M SBICHUN peanbHOro Mupa. B 3amaum oOyueHus
anreOpe BXOAAT TaKKE JalbHEHIIEe pPA3BUTHE AITOPUTMHUYECKOTO MBILIUICHUS,
HEOOXOJMMOro, B YAaCTHOCTH, JUIsI OCBOEHHUS Kypca HH(DOPMATUKH, U OBJIAJCHUE
HaBbIKAaMHU JIEAYKTHBHBIX paccyxaeHuil. IIpeoOpa3oBaHne CUMBOJIBHBIX (oOpM
CIOCOOCTBYET pa3BUTHIO BOOOPAXKEHMSI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.
ConmepxaHue  (QYHKIMOHAIbHO-TpaUUYECKON JIMHUM HALEJIEHO Ha IOJyuyeHHue
oOydJaloImuMuUCs 3HaHUM O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENN
JUIsL OIIMCAHUSl U MCCIIEJOBAaHUSI Pa3HOOOpPAa3HBIX IMPOLIECCOB M SBJICHHUWA B MPUPOAE U
oOmiectBe. M3yueHue matepuana CrocoOCTBYET Pa3BUTHIO y OOYyYalOUIUXCS YMEHUS
UCITIOJI30BaTh PAa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKH — CIOBECHOTO,
CUMBOJIMYECKOr0, IpauuecKoro, BHOCUT BKJaJ B (OPMUPOBAHUE MPEACTABICHHUIA O
pOJIM MAaTEMATUKH B PA3BUTUU LUBWIN3AIMHU U KYJIbTYPBHI.

YrinyOn€éHHbld  Kypc —aireOpbl XapaKTepus3yeTrcs H3yYEHHEM  JTOTOJHUTEIBHOrO
TEOPETUYECKOIr0 ammapaTa M CBS3aHHBIX C HUM METOJOB pelIeHus 3adad. Anredpa
SBIISICTCSL A3BIKOM [UIsI ONHCAaHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CIIY>)KMUT OCHOBOM
MaTeMaTHYecKoro MojenupoBanus. Ilpu sTom camu OOBEKTBI MaTEMaTHYECKHX
YMO3aKJIIOUEHUH U MPUHSTHIE B airedpe mpaBuiia UX KOHCTPYMPOBAHHUS CIOCOOCTBYIOT
(GopMUPOBaHHIO YMEHUH OOOCHOBBIBaTH U JOKa3bIBaThb CYXKICHHS, Pa3BUBAIOT
MaTEMaTUYECKYI0 MHTYUIIMIO, KPaTKO M HAIVISIIHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX
NOCTPOEHUN M yyaT HUX HpuUMeHeHuto. Tem cambiM anredpa 3aHMMaeT OJHO W3
BEIIUX MECT B (DOPMUPOBAHUH HAYYHO-TEOPETHUECKOTO MBIIUICHHS 00yYatOUIUXCS.
CornacHo yuyeOHOMY TutaHy B 7-9 kiaccax wu3ydaercs ydeOHbIM Kype «Anredpay,
KOTOpPBI  BKJIFOYAET CJEAYIOUIME OCHOBHBIE paslensl coiepkanus: «Ywucna n
BBIYHCIICHUS», «ANre0Opandyeckue BBIPAKEHHS», «YPABHEHUS U HEPABEHCTBAY,
«DYHKIIAWY.

Ha usydyenue ydyebHoro kypca «Anredpa» orBoautcs 408 wacos: B 7 kimacce — 136
yacoB (4 yaca B Heneno), B 8 kimacce — 136 gacoB (4 gaca B Henenmto), B 9 kinacce — 136
yacoB (4 Jaca B HEJIEINIO).

COAEPKXAHUE OBYYEHUA

7 KUIIACC

Yucii1a v BbIYUCTICHUS

Pannonanpabie uncna. CpaBHEHUE, YHOPAIOYMBAHUE U apUPMETHUYECKUE JIEUCTBHS C
palMoOHaIbHBIMU YHACHaMU. YucoBas npsimMasi, MOIYJIb YUCJIA.

CreneHb C HATypaJIbHBIM TOKA3aTeJeM M €€ CBOWCTBA. 3allUCh 4YKCla B JIECATUYHOU



MMO3UIIMOHHON CHCTEME CUHCIICHUS.

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crocobom. Pemenwe 3amau w3
peaNbHONM TPAKTUKA HA YacTH, Ha IPOOH, HAa TPOIECHTHI, MPUMECHECHHE OTHOIICHUN WU
MPOTIOPLIMKM TIpU pEelIeHUU 3ajay, pelieHrue 3ajad Ha JABHXKEHHE, padoTy, MOKYIIKH,
HAJIOTH.

JenuMocTs 1enbix yuceln. CBoicTBa ACIUMOCTH.

[IpocTeie 1 cocTaBHbIe yncia. YETHbIE U HeUETHBIE yKcna. [Ipu3naku genumMocTu Ha 2, 4,
8,5, 3,6,9, 10, 11. [IpuzHaku ACIUMOCTH CyMMBbI U TIPOU3BEACHUS LIEJIBIX YHCEN TPU
pElIeHNH 3a/1a4 C MPAKTUYECKUM COJICPKaHHUEM.

HaunGonpmmii oOmuii nenuTenh W HaUMEHBbIIEe 00Imee KpaTHOE IBYX YHCEIL.
B3anmno npocteie yncna. Anroput™ EBkimna.

Jlenenwne ¢ octaTkoM. AprupMETHIECKUE OTIePallU HaJ OCTaTKAMHU.

AJiredpanyecKue BbIPAKeHHUS

BelpaxxeHne ¢ nNepeMEHHBIMHM. 3HAUEHHUE BBIPAXKEHUS C IEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEX]1y BETMYMHAMU B BUAE (POPMYJIBL.

ToxnectBo. ToxknecTBeHHbIE NpPeOOpa3OBaHUsl aANreOpanvdecKuX BBIPAKEHUI.
JloKa3aTenbCTBO TOXKIECTB.

Opnounensl. OMHOWIEH cTaHAAPTHOTO BUAa. CTENeHb OJJHOUJICHA.

MHuorouiensl. MHorouneH craHgapTHoro Bujaa. CreneHb MHorowieHa. CroxkeHue,
BbIUWTAaHUE, YMHOKEHHUE U JeJIeHue MHOrowieHoB. [IpeoOpa3oBanue 11€710T0 BEIPAKEHUS
B MHOrowieH. Kopau MHOTrO4IEHA.

@®opMyJIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH JIBYX
BBIp@XEHUM, KyO CyMMbI U KyO pa3HOCTU ABYX BBIPaXEHHM, pa3HOCTh KBAJAPATOB JIBYX
BBIPKEHU, TPOU3BEECHUE PAa3HOCTU U CYMMBbI JIByX BBIPOXKEHHM, CymMMa M Pa3HOCTh
KyOOB JIBYX BBIPa>KEHUH.

PaznoxeHne MHOrouieHa Ha MHOXHUTENTU. BblHeceHHe 00mero MHOXUTENs 3a
CKOOKH. MeTos1 rpynnupoBKHY.

YpaBHeHUS U HEPABEHCTBA

VpaBuenue c¢ opHoil nepeMeHHoW. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHHU C
OIHOM NEepeMEHHOW. PaBHOCWIBHOCTH YpaBHCHHMH. YPaBHEHUME KaK MaTeMaTU4eCKas
MOJENb PEATBHON CUTYAILINH.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM. UMCIO KOpPHEW JMHEMHOIO YpPaBHEHMS.
Pemienre TEKCTOBBIX 3a7jay ¢ MOMOUIBIO JIMHEHMHBIX ypaBHEHU. JIMHEHOE ypaBHEHUE,
COZEpIKalLlee 3HAK MOTYJIS.



VYpaBHeHne ¢ JByMs T€peMEHHbIMH. ['paduk JIMHEHHOTrO YypaBHEHHS C JABYMS
nepeMeHHbIMU. CHCTEMBbl TMHEMHBIX YpPaBHEHUN C IByMs IepeMEHHbIMU. | 'paduueckuii
METOJI PELIEHUs CHCTEMBbl JIMHEHHBIX YPaBHEHHH C JIBYMsI I€pEeMEHHBIMH. PenieHue
CHUCTEM JIMHEMHBIX YPAaBHEHUW C JABYMS IEPEMEHHBIMH METOJIOM IOJICTAHOBKUA H
METOIOM cJ0KeHHs. CucTeMa JAByX JIMHEHHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMMU KaK
MOJIEJIb PEANIbHON CUTYyalUH.

DyHKIUU

Koopaunara Toukm Ha mpsMod. UwncioBble MPOMEXYTKU. PaccrosHue Mexay IAByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsmoyronbHast  cuctema  KoopauHaT. AOcmucca MW OpAuMHATa  TOYKH Ha
KOOpAMHATHON MmiockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeKy BennuuHaMmu. [lonstue pynkiun. OyHkuus kak
MaTeMaTHuyeckas MOJENb peajgbHoro mpouecca. OOnacTh ompeneneHus U 001acThb
3HaueHud ¢yHkuud. CrocoObl 3aganuss QyHkuuu. ['paduk ¢Gynkuuu. IlonsTus
MakCUMyMa W MHUHUMYMa, BO3pacTaHWs M YOBIBaHWS Ha TMPUMEpPax pealbHbIX
3aBUCUMOCTEN.

Jluneitnas ¢pynkuus, e€ ceoictra. ['padux nmuneitHon pynkuuu. I'padux dyHKIMn

y = |X|. Kycouno-3amanubie GpyHKIIHM.

8 KJIACC

Yucsia 1 BbIYUCICHUA

KBaaparHbeie KOpHU. ApudMeTHYECKU KBaJIpaTHbIM KOpPEHb U ero cBoiicTBa. [loHsTHe
UPPALMOHAIBHOTO YuCha. /[elcTBUsA ¢ uppalMOHAIbHBIMU ynciiaMu. CBOWCTBA JEHCTBUI
C UppalrOHAIBHBIMU ynciaaMu. CpaBHEHHE NPPALMOHAIBHBIX YUCEN.

[IpencraBiieHrss O pPaCHIMPEHUSAX YHMCIOBBIX MHOXKECTB. MHOXECTBAa HaTypaJIbHBIX,
LEbIX, PALUOHAIBHBIX, JEUCTBUTENBHBIX uYuncesl. CpaBHeHME uyucen. Yucnoseie
IIPOMEIKYTKH.

HevictBuss ¢ ocrarkamu. OcTtaTku creneHen. [IpumeHeHne OCTaTKOB K PELICHHIO
YPaBHEHUH B LEBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3smepbl  00BEKTOB  OKpyXaromiero  Mupa,  JJIUTEIBHOCTh  HPOLECCOB B
oKpy»aromeMm Mupe. CTaHIapTHBIA BUJT YUCIIA.

AJiredpanyecKue BbIPaKeHUS

AnreOpanyeckas 1po0b. JlomycTuMble 3HaYEHUsI IEPEMEHHBIX B IPOOHO- palIMOHATIBHBIX
BbIpaxkeHUsIX. OCHOBHOE CBOMCTBO anredpamveckoid apoOu. ClokeHue, BBIYUTAHUE,
YMHOXKEHHE ¥ JelieHHe anrebpanyueckux JapoOed. Beimenenuwe 1enoil  yactu
anredpanyecKkou 1poou.

PanmonaneHpie  BbIpakeHUs. TOXIEeCTBEHHbIE MPEOOpa3oBaHMs  PAMOHATIBHBIX
BBIPAYKCHHI.



JlomycTuMble 3HAYEHUS] MEPEMEHHBIX B BBIPAKEHUSX, COAEpPNKAIIMX apuPMETUUYECKUE
KBaJIpaTHbIe KOpPHU. TOXIECTBEHHbIE MPEeoOpa3oBaHUsl BBIPAKEHUH, COAEpKAIINX
apu(MeTnyecKue KBaJapaTHbIe KOPHH.

Crenenb ¢ 1enbIM ToKazareneM U €€ cBoicTBa. [IpeoOpazoBaHue BbIpaXKEHUH,
COJZIEpXKAIINX CTEIEHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHenue. Popmylia KOpHEW KBaAgpaTHOro ypaBHeHUs. KomumdecTBo
JNICVCTBUTEIBHBIX KOPHEHM KBaJApaTHOro ypaBHEeHUs. Teopema Buera. YpaBHeHUs,
CBOJIMMbBIC K JMHEWHBIM YpPaBHEHHUSIM WM K KBaJpaTHbIM ypaBHEeHHsAM. KBaapaTHoe
YpaBHEHHE C IMapaMeTpoM. PemieHue TEeKCTOBBIX 3aad € IOMOIIBIO KBaJgpaTHBIX
YPaBHEHU.

JpoOGHO-paninoHanbHble  ypaBHEHUs. PemieHue apoOHO-pallMOHAIBHBIX YpaBHEHUM.
Pelienrie TEKCTOBBIX 3a7ad C MOMOILIBIO JIPOOHO-PAIIMOHANBHBIX  YpPaBHEHUH.
['paduyeckas unTEepnpeTalis ypaBHEHUHN C ABYMS IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoi. Ctporme W HecTporue HepaBeHCTBA. ClokeHue u
YMHOXEHHUE  YHCIOBBIX  HepaBeHCTB.  OlLEHHMBaHWE  3HAYEHUS  BBIPAKCHUSL.
JlokazaTenpCTBO HEPABEHCTB.

[IoHsiTHE O pElIEHMH HEpPaBEHCTBA C OJHOM IEpEeMEHHOW. MHOXECTBO pelIeHUu!
HepaBeHCTBA. PaBHOCHUIIbHBIE HEPABEHCTBA.

JIuHenHOe HEPaBEHCTBO C OJHOM IMEPEMEHHOM M MHOXKECTBA €ro peueHuil. Pemenune
JIMHEWHBIX HEPABEHCTB C OAHON mepeMeHHOM. CHUCTeMbl U COBOKYIMHOCTH JIMHEHHBIX
HEPABEHCTB C OJHOM NMEPEMEHHOM. PellleHne TEKCTOBBIX 3a/1a4 C MOMOIIbI0 JTMHEUHBIX
HEPABEHCTB C OAHON MEPEMEHHOM.

DOyHKUMH

OO6unacTh onpeeseH!s 1 MHOXKECTBO 3HadeHU QyHKIuu. CriocoObl 3a1anusi PyHKITUH.
I'padux dbynkumuu. Yrenune cpoiicTB ¢yHkuuu mno e€ rpaduky. [Ipumepsr rpaduxos
GYHKIAN, OTPaXKAIOMIUX PEaTbHBIC MPOIIECCHI.

Jluneiitnas ~ ¢yHkiusa.  OyHKOWH,  ONKWCHIBAIOIIME  MNPAMYHd W OOpaTHYIO
MPOTIOPIIMOHANILHBIE 3aBUCUMOCTHU, UX TpaduKH.

k
Oynkuun y =ax’, y =x" +b,y =x’,y =[x|, y= x 'Y= —uux coiicrea. Kycouno-
X

3a/IaHHbBIC (PYHKITHH.

9 KJIACC

Yucsia 1 BbIYUCICHUS
Kopenb N-ii ctenenu u ero cBoiictBa. CTENeHb C pallOHAIIBHBIM [TOKAa3aTeNIeM U €€
CBONCTBA.



AJiredpanyecKue BbIPaKeHUS

ToxxnecTBeHHbIE TPeoOpa3oBaHUs BBIPAXKECHUM, COAEpKaIllMX KOpPEHb N-U CTENEHHU.
ToxecTBeHHbIE MPeoOpa3oBaHus BBIPAXKEHUMN, COJEPKAIIUX CTETEHb C PAllMOHATIBHBIM
IIOKa3aTEIIEM.

KBagpatueiii TpéxuneH. KopHu kBaapatHoro tpéxusneHa. PasznoxkeHue KBaapaTHOTO
TPEXWICHA HA JINHEWHBIE MHOKHUTEIH.

YpaBHeHMs ¥ HEPABEHCTBA

bukBagpatHsle  ypaBHeHus. [IpuMeppl NpPHMEHEHM  METOJOB  PAaBHOCHUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, TpaduyecKkoro MeToJa TMpH PELICHUH
ypaBHEHUM 3-i U 4-i1 CTENIEHE.

Pemenne npoOHO-paliMoHaIbHBIX YPaBHEHUI.

Pemenue cucreM ypaBHEHHUI ¢ JByMs NEpEMEHHBIMHU. PelleHne NMpoCTeMIINX CUCTEM
HEJIMHEHHBIX YpaBHEHUH C JIByMsA NEepeMEHHbIMU. ['paduueckuil MeToj pelieHus
CUCTEMBbI HEJIMHEHHBIX YPABHEHUN C ABYMs IepeMeHHbIMU. CucTEMa JIBYX HEJIMHEWHBIX
YPAaBHEHUM C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYaIlNH.

YucnoBble HEpaBEHCTBA. PenieHne TMHENHBIX HEPABEHCTB. [[0Ka3aTenbCTBO HEPABEHCTB.
KBazgpaTHple HEpaBeHCTBA ¢ OJHOM NEpPEMEHHOW. PemeHme KBaapaTHBIX HEPABEHCTB
rpaMueckuM METOJOM M METOJOM HHTEpBaJIOB. MeTol HMHTEPBAIOB IS
palMOHAIBHBIX HEPABEHCTB. [IpocTeime HepaBeHCTBA € TapaMETPOM.

Perienune TeKCTOBBIX 337124 € IIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nByMsI mepeMeHHBIMU. Perenue HepaBeHCTBA ¢ ABYMs ITEPEMEHHBIMM.
CucremMbl HEPABEHCTB C JIByMs MEepeMEHHBbIMU. ['paduueckuil METOJ peIIeHUs CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUMH

Oyukius. CpoiicTBa (GyHKUMNA: HyIM (YHKUHAHA, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA
(GYHKIMM, TPOMEXKYTKM BO3pacTaHus MU YObIBaHUS (PYHKLIMH, YETHbIE M HEUETHBIC
(GyHKUIMH, HAaUOOJIbLIEE M HAMMEHbBIIIEEe 3HaUeHUS! (PYHKLIUU.

KBagpatnunas ¢QyHkius u e€ cpoiicTBa. Mcmonb3oBaHME CBOWCTB KBaJpaTUYHOU
byakuun ais  pemenust 3amad. [loctpoenuwe rpaduka KBaApaTUYHOW (DyHKIHMH.
[Tonoxenue rpaduka KBaApaTUYHOW (DYHKIIMH B 3aBUCUMOCTH OT €€ KO3 (UIIUESHTOB.
I'paduxu dyuxumit y =ax?, y = a(x — m)®> u y = a(x — m)* +n. Ioctpoerne rpadgukoB
GbyHKIUNA ¢ TOMOIIBIO MPe0Opa3oBaHUM.

Hpob6uo-nuneiinas ¢pynkiusa. MccnenoBanue Gpyukiuii. OyHKIus Y

= X" ¢ HaTypaJIbHBIM ITOKa3aTeIeM N U €€ rpauk.

Yucs10BbIE MOCIEI0BATEIHHOCTH U NMPOTPECCUH

[Tonsarue YHUCJIOBOM MOCJIeI0BATEILHOCTH. Koneunsie u OECKOHEUYHbIE
MOCJIEA0BATENBLHOCTH. OrpaHuyYeHHas MOCIIEI0BATEIbHOCT. MOHOTOHHO BO3pacTaroIIas
(yOmIBaromasi)  mocienoBaTeNbHOCTh. CHOCOOBI  3afaHUs  TOCIEAOBATEIBHOCTH:
OTHCaTeNIbHBIN, TAOJUYHBINA, C TOMOIIBIO GOPMYJIBI N-TO YJieHa, PEKYPPEHTHBIMH.



Apudmerrnueckas u reomeTpuueckas nporpeccuu. CBOMCTBA WICHOB apu(PMETHICCKON
U TreoMeTpuueckor mporpeccuir. @DopMmyiabl N-TO  ujeHa apuPMETHUYECKON U
reoMeTpudeckoi nporpeccuii. @opMysbl CyMMBbI MEPBBIX N YJICHOB apUPMETHUECKON U
T€OMETPUUYECKON TTPOrpeccrii. 3aa4n Ha MIPOIICHTHI, 0aHKOBCKUE BKJIA/IbI, KPEIUTHI.
[IpencraBieHne O CXOAUMOCTH MOCIEAOBATEILHOCTH, O CYMMHPOBAHMHU OECKOHEYHO
yOBIBaIOIIECH reOMETPUUECKON IPOTPECCHH.

Meron maremarnueckor nHAYyKIMU. [Ipocreimue npumepsl.

INPEAMETHBIE PE3YJIBTATBI

K konny oOydenuss B 7 kjaacce OOydalOIIMICS MOJYYHUT CIEAYIOIIME MPEIMETHBIC
pE3yJIbTaTHI:

Yuciia v BLIYUCICHUSA

PammmonansHbBIEC YnCaa.

[TepexoauTh OT OJHOM (HOPMBI 3aNMCH YUCEN K JIpyrod (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JICCATUYHYIO, B YAaCTHOCTH B
OCCKOHEUHYIO JIECITUIHYIO APOOB).

Hcnonb30BaTh TMOHSATHS MHOXECTBA HATYPAJIbHBIX YKCEN, MHOXXECTBA IIEJbIX YHCE,
MHOKECTBa PallMOHAIBHBIX YKMCEN MPU PEIICHUHU 3a7ad, MPOBEACHUU PACCYXKIACHUU U
JI0KA3aTeIIbCTB.

[TonuMaTh ¥ OOBACHATH CMBICI TMO3WUIIMOHHOM 3alMCH HATypaJIbHOTO YHCIIA.
CpaBHUBATH M YHOPSAOUYMBATH PAllMOHAIBHBIC YUCIIA.

BrinonHATh, codyeTass YCTHbIE U MUCbMEHHBIE MPUEMBI, apudMETHUECKUE JEUCTBUS C
pallMOHAJIbHBIMM YKCJIAaMH, HCIOJb30BaTh CBOWCTBA 4YHCEI W TpaBWia JICUCTBUM,
MPUEMBI PAITMOHAJIBHBIX BRIYMCICHUM.

BbINomHATH 1EMCTBUS CO CTENEHSIMU C HATypaJbHBIMU MOKA3aTEIISIMU.

HaxoauTh 3Ha4YeHUsI YUCIOBBIX BBIPAKECHHM, COJAEpKAIIUX palMOHAJIbHBIE 4YHUCIa U
CTEIECHM C HATypaJIbHBIM IMOKa3aTesieM, IPUMEHSITh pa3HO00Opa3HbIE CIIOCOOBI U TPUEMBI
BBIUMCJICHUS, COCTaBJISITh M OIICHUMBATh YHCIIOBBIE BBIPAKECHUS IIPU PEIICHUU
MPaKTHYECKUX 3a/1a4 1 3329 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyraaTh 4ucia ¢ 3aJJaHHOM TOYHOCTBIO, a TAKXKE 1O CMBICITY TTPAKTUYECKON CUTYAIlUH,
BBITOJIHATH MPUKHUJIKY U OLICHKY pe3yJibTaTa BBIUMCIICHUM, OLICHKY 3HAYEHHIN YMCIOBBIX
BBIpAKEHUM, B TOM YHUCJIE TIPU PEIICHUHU MPAKTUYECKUX 3a]1ay.

Pemate TekcToBBIE 3amaun apuPMETUIECKUM CHOCOOOM, HCIOJIb30BaTh TaOJHIIbI,
CXEMBI, YEPTEKHU, APYTrUe CPEACTBA MPECTABICHUS JaHHBIX MPU PEUICHUU 3a/a4.
Pemate mpakTUKO-OPUEHTUPOBAHHBIC 3a/laud, CBSI3aHHBIC C OTHOIICHUEM BEJIWYHH,
MPOMOPIMOHAIBHOCTRIO ~ BEJIMUMH, TPOLEHTAMH, WHTEPIPETUPOBATh  PE3yJIbTaThl
pelIeHns 3a1a4 ¢ y4ETOM OrPaHUYEHHM, CBA3aHHBIX CO CBOWCTBAMM PACCMATPUBAEMBIX
00BEKTOB.

J1enmMMOCTBb.



Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 33724 MPU3HAKU JIETMMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, mpusHaku AeTUMOCTHA CYMMBI U TIPOU3BEICHUS 1EIbIX YHCEIL.
PacknanpiBaTh Ha MHOKHUTENIHN HATYypaIbHBIC YHCIIA.

CB00OOJIHO OIEepHUPOBATH MOHATUAMHU: YETHOE YHCIIO, HEUETHOE YHCIIO, B3aUMHO
IIPOCTHIC YHCTIA.

HaxonuTh HanOoJIbIIni 00N ACIUTENh U HaUMEHbIIIee 00IIee KpaTHOE YHUCeT U
WCIT0JIB30BaTh UX MPHU PEIICHUH 3aJ1a4, MPUMEHSITh alropuT™ EBKIH A,
OnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, MPUMEHATh CBOMCTBA CpPaBHEHUH IO
MOIYJTIO.

AJiredpanyecKue BbIPaKeHUS

BripakeHus ¢ nepeMEHHBIMU.

Hcnonb3oBaTh anreOpanvyecKkyrd TEPMUHOJIOTHI0 U CHMBOJIMKY, NMPUMEHSATH €€ B
IPOLIECCE OCBOCHUS Y4eOHOT0 MaTepuaia.

Haxonute 3HaYeHHUs] OYKBEHHBIX BBIPQOKEHUH MpH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonb30BaTh NOHATHE TOKIECTBA, BBINOJIHATD TOXKIECTBEHHbIE TPEOOPA30BAHMUS
BBIPAKEHUM, JOKA3bIBAaTh TOXKIECTBA.

MHorouieHsl.

BoinonHsATe mpeoOpa3zoBaHus 1€JI0T0 BBIPAXKEHHSI B MHOTOWIEH MPUBEICHUEM MOA00HBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BoinonHATe nelcTBUs (CIIOKEHUE, BBIYMTAHHWE, YMHOXKEHHE) C OJHOYIEHAMH U C
MHOTOWICHAMH, MPUMEHATh (POPMYJBl COKPAUIEHHOTO YMHOXEHHUs (KBaapaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa U pa3HOCTh KyOOB), B TOM
YUCIe A1 YIPOUIEHUS BBIYNCICHUMN.

OCyIIEeCTBIIATh Pa3I0KEHUE MHOTOYJIEHOB HA MHOKHUTEIM C MOMOIIBIO BBIHECEHMS 32
CKOOKM OOIIero MHOXHTENS, TPYHNIUPOBKH CllaraeéMblX, MPUMEHSST  (OpMYJIbl
COKpPAIIEHHOTO YMHOKEHHUS.

[TpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB [UIsl pPELIEHUS pa3jMyYHbIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX MTPEIAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM € HATypAJbHBIMM  IIOKA3aTEIIMM IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

PemaTte MHENHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, PUMEHsA IpaBWiIa Iepexoaa OT
MCXOJHOI'0 YPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCA M YUCIO KOPHEM
YPaBHEHUS.

[TonGupate mpuMepsl Map 4YMCEN, SBISIOIIMXCS PEHICHHEM JIMHEHMHOro ypaBHEHUS C
JIBYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOM TIJIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.
Pemate cucteMbl IBYyX JMHEMHBIX YPAaBHEHHUU C IBYMS NEPEMEHHBIMHU, B TOM YHUCIIE
rpaduyecKu.



CocTaBnsATh M pellaTh JUHEWHOE YpPABHEHUE WM CHUCTEMY JMHEHHBIX YpPaBHEHUMU I10
YCIOBHIO 3a/a4M, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IIOJTyYEHHBIN PE3YJIbTAaT.

DOyHKIUU

Koopaunats! u rpaduxu.

N300paxkaTth Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEpPBAJIbl, 3aMHUChIBATh YHUCIOBBIE MPOMEKYTKH Ha
aNre0panyecKoM SI3bIKe.

OTMmeuaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJIWHATaM.
DyHKINH.

CtpouTs rpapuKu TMHEHHBIX (PYHKITUI.

OnuceiBaTh C MOMOIIBI0 (YHKIUHA H3BECTHBIE 3aBHUCHUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTh, BpEMs, PAacCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTH, MPOH3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTh 3HaueHue pyHKIMY 10 3HAYEHUIO €€ apryMEHTA.

[Tonumats rpaduueckuii cnocod mpeACTaBIeHUs U aHaIN3a WHPOpPMAIUU, U3BJICKATh U
UHTEPIPETUPOBATh HH(DOPMALINIO U3 TPAPHUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.
Hcnonb3oBaTh CBOWMCTBA (PYHKUMU ISl aHaiIu3a IpaMKOB peajbHBIX 3aBUCHMOCTEHN
(Hynu (pyHKUIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKLMHU, TPOMEXYTKH BO3pacTaHUs
U yObIBaHus (PyHKIMHM, HAMOOJIbIlIEe U HAUMEHbIIIeE 3HAUYCHUS (PYHKIINM).

Hcnons3oBath Tpaduku JUIsi KCCICNOBAHUS TPOIECCOB W 3aBUCUMOCTEH, MpH
pELICHNH 3a]a4 U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHOM )KU3HHU.

K xonmy oOyuenuss B 8 kuacce oOydarolIMiCs MOJYYUT CIAEAYIOLIUE IpPEeIMETHBIE
pe3ybTaThI:

Yuca 1 BbIYUCIICHUSA

WppaunonansHble Ynca.

[ToHMMaTh ¥ KUCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUU YHUCIOBBIX MHOMXECTB.
CBoOOmHO omepupoBaTh TMOHATUSIMH: KBaJ[paTHBIM  KOpPEHb, apuMeTHUeCcKuit
KBaJIpaTHbI KOPEHb, HPPALMOHAIBHOE YHUCIO, HAXOJWTh, OILICHWBATh KBAJIPATHBIC
KOPHH, HCHOJB3Yys TMPU HEOOXOJUMOCTH KaJbKYJSATOP, BBIMIOJHIATH MPEOOpa3oBaHUs
BBIPAXKECHUH, COAEPKAILINUX KBAJAPATHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEMN.
Hcnonb30BaTh HayalbHBIC MPEICTABICHHUS O MHOXECTBE IACHCTBUTEJBHBIX YWCEN IS
CpaBHEHMSI, OKPYTJICHUSI Y BBIYUCIICHUN, U300paKaTh JEHCTBUTEIBHBIE YUCIA TOYKAMHU
Ha KOOPJIMHATHOU NPSIMOM.

Hcnonb30BaTh 3anmycu OOJBITUX M MaJbIX YHCENI ¢ MOMOIIBIO JECATHUYHBIX ApoOeh U
crerneneit uucia 10, 3anmucpIBaTh U OKPYIJISATh YHMCIOBBIC 3HAUEHUS PEAIbHBIX BEJIMUUH C
MCIOJIb30BAaHUEM PA3HBIX CUCTEM M3MEPEHUM.

J1enmMMOCTBb.



CBOOOHO oOmepupoBaTh TMOHATHEM OCTaTKa IO MOAYNI0, MPUMEHITh CBONCTBA
CPaBHEHUM II0 MOZYJIIO, HAaXOIWTh OCTATKA CYMMBbl M IPOM3BENECHUSA IO JAHHOMY
MOZYJIIO.

AJiredpanyecKue BbIpaKeHUs
JpoOHOo-paliioHaIbHbIE BEIPAKCHMUS.

Haxoauth JOMYCTUMbIE 3HAYEHUSI TIEPEMEHHBIX B JPOOHO-PAIlMOHATIBLHBIX
BBIPKCHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO pallMOHATBHOU JPOOH.

BoInonHsaTh npuBeAcHUE ainredpandeckux JapoOed K o0IIeMy 3HamMeHaTeno,

CIIOKEHHE, YMHOXKEHHE, JICIEHNE alNreOpandeckux Jpooeii.
BBIMOTHSTE TOKAECTBEHHBIC TPE00Pa30BaHUs PAIIMOHATBHBIX BHIPAKCHHIA.

[TpumeHsTh npeoOpa3oBaHUsl BBIPAKCHUN ISl PEIICHUS Pa3IMYHBIX 3a7ad
13 MAaT€MaTUKH, CMEKHBIX ITPEMETOB, U3 PEATbHOMN MPAKTUKHU.
Crenenu.

[TpuMeHsTh TOHATHE CTETICHH C IIEJIBIM MOKa3aTesIeM, BBIOIHATH MPeoOpa3oBaHus
BBIpAKEHUMN, COACPIKAIIMNX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

HppatmoHaibHbIE BBIPaXKCHHUS.

HaxomuTe nomycTuMble 3HAYEHUsS TEPEMEHHBIX B BBIPAXKEHUAX, COJEpIKAIIUX
apuMEeTHUYECKUE KBAJIPATHBIE KOPHHU.

Brinonuats npeoOpa3zoBaHusi HppalMOHAIbHBIX BRIPAXKEHUI, UCIIOJIb3YsI CBOMCTBA
KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte kBajpaTHbIC YPaBHEHUSI.

Pemiate n1poOHO-panoHanbHbIE YpaBHEHHUS.

Pemare nuHEWHBIE ypaBHEHUs C IlapaMeTpaMH, HECJIOXKHBIE CHUCTEMBbl JIMHEHHBIX
YPaBHEHUM C TapaMETPaMU.

[IpoBOoaUTE WCCAEOOBAHUS YPABHEHUW UM CUCTEM YPAaBHEHHUM, B TOM YHUCIE C
npuMeHeHueM rpadudecKux MpeACTaBIeHUH (YCTaHaBIUBAaTh, UMEET JTU YpaBHEHUE WITU
CHUCTEMa YPAaBHEHUI PEUICHUs, €CII UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTth OT cioBeCHOW (HOPMYITUPOBKM 3a/lauu K €€ anreOpanyeckod MOJeNu ¢
IIOMOILBK0 COCTAaBJICHUSI YPaBHEHUs WJIM CUCTEMBbl YPAaBHEHUW, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJIbTar.

[IpumMeHATP CBOMCTBA YHUCIOBBIX HEPABECHCTB I CPaBHEHUsA, OLIEHKH, pPElaTh
JMHENHBIC HEPaBEHCTBA C OJIHOM MEPEMEHHOW M WX CHCTEMBI, JaBaTh IpadudecKyro
WJUTIOCTPALMI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[lonumMaTe # UCHOJIB30BaTh (PYHKIMOHAIbHBIE TOHATUS W A3BIK (TEPMUHBI,
CUMBOJIMYECKHME OO0O3HAUEHHUsI), ONpENessATh 3HauYeHHEe (PYHKIUU [0 3HAYEHUIO
aprymMeHTa, OlpeeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouts rpaduku QyHKIMI y=xLy=x3y=+x,y= "’E, v = | x|, onuceIBaTH
CBOMCTBA YHCIIOBOM (PYHKIMU 110 €€ TpaduKy. *



K xonmy oOydenus B 9 kiacce oOydarlOIIMHCS MOJYYHUT CIAEAYIOIIUE IMPEIMETHBIC
pE3yJIbTaTHI:

YucJia v BbIYUCIEHUS

CBoOOmHO  omepupoBaTh  MOHATHUAMHU:  KOpeHb  N- CTEMEeHH,  CTEHEeHb C
pallMOHAJIBHBIM  ITOKA3aTEJIEM, HaXOAUTh KOPEHb N-U  CTENEHH, CTENEHb C
palMOHAJIBHBIM MTOKa3aTeJIeM, UCIIOJIB3YS IIPH HEOOXOIUMOCTH KaJIbKYJISTOP, IPUMEHSTh
CBOMCTBA KOPHA N-i CTENEHU, CTEIIEHU C PAIMOHAIBHBIM OKA3aTeIEM.

Hcnonb30BaTh MOHITHE MHOXECTBA JCHCTBUTEIBHBIX YHCENI IPH PEIICHWW 3a7ad,
MIPOBEICHUN PACCYKJICHUN U JI0KA3aTEIbCTB.

CpaBHUBaTh W YNOPSIAOUYMBATH JCUCTBUTENBHBIC YMCIA, OKPYIJSATH JIECUCTBUTEIbHBIC
YHCJIA, BBINOJHATh NPUKUAKY PE3YJIbTATA BBIUMCIEHUM, OLIECHKY YHACIOBBIX BBIPAXKEHUM.

AJiredpanyecKue BbIPAKeHUS

CBOOOJHO omepupoBaTh MOHATHEM KBAJIpPaTHOIO TPEXWIEHA, HAXOAUTh KOPHH
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBapaTHBIN TPEXUWIECH HA JIMHEHHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIe U KBaJApAaTHBIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, TPOOHO-
palMOHAaJIbHBIE YPABHEHHUS.

PemaTe HecIOXKHbBIE KBaIPATHBIC YPABHEHHUSI C TAPAMETPOM.

Pemare nuHENHBIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIIOIB30BaTh METOJ
WHTEPBAJIOB, M300pakaTh pEIICHUE HEPABEHCTB Ha YMCIOBON MPSAMOMN, 3alKChIBATH
pELIEHHE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JBYX JTMHEMHBIX YPABHEHUHN C ABYMSI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

Pemate HECIIOXKHBIE CUCTEMBI HENMHENMHBIX YpPAaBHEHHMM € mapaMeTpoM. [IpuMeHsTh
METOJbl PaBHOCUJIbHBIX MPeoOpa30BaHM, 3aMEHbl IEPEMEHHOM,

rpaduueckoro MeToja Mpyu pelieHuy ypaBHEeHUM 3-1 U 4- CTETICHEH.

Pemare cucrtempl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHUWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IPSIMOM, 3aIIUCHIBATh PELICHHUE C IIOMOIIBI) CUMBOJIOB.

Pemate ypaBHEHUs, HEpPABEHCTBA M WX CHUCTEMbI, B TOM YHCJIE C OrPAaHUYCHUSIMH,
Hanpumep, B LENbIX YUCIIAX.

[IpoBoaNUTE WCCAEOOBAHUS YPABHEHUW MW CHUCTEM YPAaBHEHHM, B TOM YHUCIE C
MPpUMEHEHUEM TpadUUeCKUX MpeICTaBlIeHUMN (yCTaHABIMBATh, UMEET JIM YpPaBHEHUE WU
cUCTEeMa YPAaBHEHUI PEUIEHUs, €CII UMEET, TO CKOJIBKO, U MPOYEe).

PemaTp TekCTOBbIE 3ajauM aNreOpanyeckuM CrocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHWs, HEPABEHCTBA H HMX CHUCTEMbI JJII  COCTaBJICHUS
MAaTEMaTU4YECKOM  MOJENM  PEAIbHOW  CUTyallud WA  NPUKIAIHOM  3aJa4u,
VHTEPIPETUPOBATH NOJTYUYCHHBIE PE3YJIBTATHI B 3aJAHHOM KOHTEKCTE.



YucioBble MOCI€10BATEIbHOCTH H MPOTPecCUn

CB00OIHO OTIEpUPOBATH MOHITUSIMH: 3aBUCUMOCTD, (DYHKIIUS, TpaduK QyHKIUHU, TpsMast
IPONOPLUOHATBHOCTb, JIMHEHHAS (YyHKIMSA, 0OpaTHas MPOMOPIHOHAIBHOCTD, Mapadoa,
ruriep0osia, KyCOYHO-3aaHHasi PyHKIIHS.

HccnenoBath QyHKIMIO 1O €€ TrpaduKy, YCTaHABIUBaTh CBOMCTBa (pyHKIMil: 001acTb
orpeseNieHus], MHOXKECTBO 3HAUYCHUH, HYTU (QYHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKA BO3pacTaHus W YObIBaHHs, YETHOCTh M HEYETHOCTh, HAMOOJbIIEE U
HauMEHbIIIee 3HAYCHHSI, ACUMIITOTHI.

Pacnio3HaBaTh KBaJgpaTWuHylo (QyHKIOUIO 10 ¢GopMyne, TMPUBOJAUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKLIUN U3 peaIbHOM KU3HH, (PU3NKU, TEOMETPHH.

Omnpenenats moJoXkeHUEe Tpaduka KBaJpaTUYHOW (YHKIIMM B 3aBUCUMOCTH OT €&
KO3 PHUIIMEHTOB.

Crpouth rpapuk KBagpaTHUYHONM (YHKUHUH, OMNHUCHIBATH CBOMCTBA KBaJIpPaTUYHOU
dbyHkIuu 1o e€ rpaduky.

Hcnonp30BaTh CBOKWCTBA KBAPATUYHON (DYHKIIMH I PELLICHUS 3a/1a4.

Ha npumepe kBagpatndHoi pyHKIuu crpouTh rpaduk pyakiun y =af(kx +b) + ¢

C MOMOIIIBIO TIpeoOpa3zoBanuii rpaduka ynkmun y=f(X).

WnmoctpupoBaTh ¢ MOMOIIBIO TpaduKa peanbHYI0 3aBUCMMOCTb WJIM IPOLECC MO MX
XapaKTePUCTHKAM.

ApudmeTnyeckasi U reoOMeTpUYECKasi MPOIrPeccuu

CBOOOMHO OIEpPUPOBATh MOHATHSMH: IOCIEIOBATEIBLHOCTh, apu(pMeTHIeCKas |
reoMeTpUYeCcKas MPOrpecCu.

3amaBaTh TOCIEAOBATEIIBHOCTH Pa3HBIMU CIIOCOOAMHU: OMUCATEIBHBIM, TAOJIUYHBIM, C
MOMOIIBIO OPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BrINoAHATE BBIUMCICHUS C UCMOJIb30BaHUEM (opMys N-TO wieHa apudMeTH4ecKol u
r€OMETPUUECKOU MPOrPECCHM, CyMMBI IEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPJWHATHOM TIOCKOCTH.
Pemate 3amaum, CBSI3aHHBICE C YHMCIOBBIMHU TOCIEOBATEILHOCTSAMU, B TOM YHUCJE
3a/1a4 U3 peaIbHOM KU3HU (C UCTIOIH30BAHUEM KAJIbKYJISTOPA, IU(PPOBBIX TEXHOJIOTHH).
PacmosnaBath " MIPUBOINTH MIPUMEPBI KOHEYHBIX u OCCKOHEYHBIX
MOCJICIOBATEILHOCTEH, OTpaHUYCHHBIX MOCJICTIOBATEILHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIEI0BATEIHOCTEH.

HMmeTh mpencraBlieHHe O CXOAMMOCTH TOCIIEIOBATEIHLHOCTH, YMETh HAXOIUTh CYMMY
OECKOHEYHO yOBbIBAIOIICH TEOMETPUUECKON TTPOTPECCHH.

[TpuMeHATh METOT MAaTEMAaTHISCKON HHIYKIIMH ITPH PEIICHUH 3a/1a4.



TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC
Ha3zBanue paznena KosmmuecTBo (OCHOBHBIE BUIbI ACSATEILHOCTH

OCHOBHOE COJIEp/KaHuEe
(TemBbI) Kypca JacoB 00yJaronuxcs
Yuciia U BBIYHUCIICHUSA: 11 PanroHanbHbIE YUCa. CucremMaTu3upoBaTh U 00OTaaTh 3HAHUS
palMOHAIIBHBIE YHCIIA CpaBHeHUE, yIIOPSAOYNBAHNE 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSIX.
(moBTOpEHHUE) U apuMeTHYecKue IEHCTBUS C CpaBHUBATh U YIOPSAJOYUBATH Apo0H,

paIrMOHATBHBIMA YMCITAMH.
YucrioBas npsimasi, MOJyJb YHCTIA.
[Ipo1eHTHI, 3aMKICh IPOIICHTOB B
BUJIC ApOOU U IpoOU B BUJIE
MPOIICHTOB. TPy OCHOBHBIC 331a4H
Ha TPOLICHTHI.

Perienre TeKCTOBBIX 3a1a4
apu(PpMETUIECKUM CTIOCOOOM.
Pemenue 3a1a4 U3 peaabHOU
MPaKTUKHU HA YaCTH, 1poou,
MPOIICHTHI, TPUMCHCHHE
OTHOLIEHHUN U IPOIIOPLIUI

MIpY pelieHuy 3a1ad. PeanbHbie
3aBUCUMOCTH; PEIICHUE 3a/1a4 Ha
NBIDKEHWE, pa0d0TYy, TOKYIIKH,
HAJIOTH

MpeoOpa3oBbIBas MPU HEOOXOIUMOCTH
NeCSITUYHBIC poOU B OOBIKHOBEHHBIE,
0OBIKHOBEHHBIE B JICCATHYHBIC,

B YaCTHOCTH, B OCCKOHEUHYIO JECATHIHYIO
TPOOK.

[IprMeHsATh pa3HOOOPa3HBIC CIIOCOOBI U
MPUEMBI BEIYUCIICHUS 3HAYECHUH APOOHBIX
BBIPAKEHUMN, COJIep KaIIuX OOBIKHOBEHHBIE U
NEeCSITUYHBIC IPOOU: 3aMEHSITh

MPU HEOOXOAUMOCTH JECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
NMECATUIHOM, TPUBOANTH BBIPAKECHUE

K (hopme, Hanboee yaoOHOM

1711 BBIYUCIICHUM, TTPE0OPa30BhIBATH
TPOOHBIE BEIPAKCHUS HA YMHOKCHHE U
neJeHrne TeCATHIHBIX Apo0ei

K JICUCTBUSM C LIEJILIMU YUCIIAMHU.




Pemiath 3a71a4u Ha 4YaCTH, IPOLICHTHI,
MPOTIOPITNH, HA HAXOXKICHUE JPOOH
(mponeHTa) OT BETUYUHBI U BETUYUHBI
1o e€ ApoOu (IIPOLIeHTY), ApodHU
(TIpolieHTa), KOTOPBIN COCTABISET OJHA
BEJIMYMHA OT Apyrou. [IpuBoOnTS,
pa3oupath, OLIEHUBATH PA3JIMUHbBIC
[pELIEHNs, 3aIUCU PEIICHUN TEKCTOBBIX
3ajay.

M criosib30Bath TaOIMIIbI, CXEMBI, YEPTEHKH,
NIpYTUe CPEeACTBA IPEICTABICHUS JTAHHBIX
[pU PEIICHUU 3a/1a4H.

Pacrio3HaBaTh 1 OOBICHATH, OMUPASICh HA
ONpeIeNICHUS], IPSIMO
MPOMOPIMOHAIIBHBIE U OOPaTHO
MPOTOPIIMOHAIIBHBIEC 3aBUCUMOCTH MEXKTY
BEJIMUUHAMU; TIPUBOIUTH MPUMEPHI ATUX
3aBUCUMOCTEN U3 pealbHOTO MUpa,

W3 IPYTUX YYEOHBIX MPEIMETOB.

Peiats NpakTUKO-OPUEHTHUPOBAHHBIE
3a/lauu, Ha MPUMEHEHHE PoOeH,
MPOLIEHTOB, IPSIMOI U 0OpaTHOM
[MPOITOPLUHUOHAIBHOCTEN, IPOIOPLIHI

@DYHKITUU: KOOPAUHATHI U
rpaduku. OyHKITUU
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KoopauHara TOUYKHM Ha IPSIMOMA.
YUucnoBble MPOMEKYTKH.

N300paxarh Ha KOOPAMHATHOM MPSIMOI
TOYKH, COOTBETCTBYIOIINE 33JaHHBIM




PaccTostHue MexXay 1ByMsI TOUKAMU
KOOPJAWHATHOW MPSIMOM.
[IpsiMOyTOJIbHAS CUCTEMA
KoopauHat. AOcuucca U opauHaTa

TOYKH Ha KOOpHHHaTHOﬁ IINTOCKOCTH.

[Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu.

Urenue rpaduKoB peaibHbIX
3aBUCUMOCTEMN.

DYHKIIMOHAIbHBIE 3aBUCUMOCTH
Mex 1y BenmnuuHamu. [lonstue
byakun. OyHKITUS KaK
MaTeMaTHYecKasi MOJIEb peaIbHOro
nporiecca. O01acTh ONPEACIICHUS U
00JaCTh 3HAUEHUI PYHKITUH.
CriocoObl 3a1anus PyHKITUH.

['padux pyHKUIKN

KOOpJIMHATaM, JIy4u, OTPE3KH, HHTEPBAJIbI;
3aMKCHIBATH UX HA aJreOpandeckom

SI3BIKE.

OTMeyaTh B KOOPJUHATHOM MIOCKOCTH TOYKH
10 33JIaHHBIM KOOPAMHATAM; CTPOUTH
rpadyK HECTIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMYJIaMH, B TOM YHCIIE

C MOMOUIBIO0 HU(PPOBBIX TAOOPATOPHUH.
[IpyMeHsTh, U3y4aTh NPEUMYIIECTBA,
MHTEPIIPETUPOBATH rPaPUUEcKuil crnocod
MPEICTABICHUS U aHAIN3a Pa3HOOOpa3HOU
PKU3HEHHOW MH(pOpMaLnu.

OcBauBaTh MOHATHE PYHKIIMH, OBJIA/I€BAThH
(YHKLIMOHAJIBHOW TEPMUHOJIOTHEN.
HaxoauTe 0061acTh onpeeneHus u 001acTh
3HAUYCHUN (DYHKIIHH.

Vcrionb30BaTh pa3inyHble CIOCOObI 3aaHusI
(byHKITUY.

M crionb30BaTh cBOWCTBA QyHKIIAN

111 aHaJiM3a TpauKoB peabHbIX
3aBHUCUMOCTEH (HyTU QYHKIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKITUH,
MPOMEXYTKHU BO3pACTaHUsI U yObIBAaHUS
(byHKLIMH, HanOOJIbIlIee U HAUMEHbIIEe
3HAYCHUS (PYHKITIH)




YPAaBHEHUW: JIMHEWHBIC
YpaBHEHUS

Kopensb ypaBHeHus. CBOMCTBa
YPAaBHEHHUM C OJTHOU ITEPEMEHHOM.
PaBHOCUIIBHOCTD YPABHEHHI.
YpaBHEHHE Kak MaTEMaTHYECKas
MOJEb PEATBHON CUTYAINH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHou. Uucno kopHei
IIMHENHOI0 ypaBHEHUs. Pelienue
TEKCTOBBIX 33724 C IIOMOILBIO
JIMHENHBIX ypaBHEHUN. JINHENHHOE
YPaBHEHME, COJEpKALIEE 3HAK MOLYJIA

Anredpanyeckue 7 BrIpakeHne ¢ IEPEMEHHBIMHU. OBnaneTs anredpandeckon
BBIPAKECHHUS: BBIPAKEHHUS C 3HAYEHUE BBIPAKEHUS TEPMUHOJIOTHEN U CUMBOJIUKOM,
[IEPEMEHHBIMU c nepeMeHHbIMU. [IpencraBnenne [IPUMEHSATH €€ B IIPOLECCE OCBOCHUS
3aBHCHMOCTH MEXX]ly BEIMUMHAMHU B [y4€OHOTrO MaTepuaia.
Bue popMyibl. Berancnenus mo HaxoauTh 3HaY€HUs BBIPAXKECHUM
(bopMynam C IEPEMEHHBIMU IIPYU 33JaHHBIX 3HAYCHUX
[IEPEMEHHBIX; BBIITIOJIHATH BBIUMCICHUS
o (hopmysam, JOMYCTUMbIE 3HAUCHHS
MEPEMEHHBIX
YpaBHEHUS U CHUCTEMBI 10 YpaBHEHHE C OJTHOM IEPEMEHHOM. Pemrats TMHEWHOE YpaBHEHUE C OTHOU

[IEPEMEHHOM, IPUMEHSIS IPABUIIA
[Iepexo0/1a OT UCXOJAHOI0 YPaBHEHUS

K paBHOCWJIBHOMY €My 0oJiee TIpOCTOTO
Buja. [IpoBepAaTs, ABngeTcs au
KOHKPETHOE YHCJIO KOPHEM YpaBHEHUS.
OnpenensiTe YUCIIO0 KOPHEW TMHEHHOTO
YPABHEHUS.

Pemats IMHENHOE ypaBHEHHUE,
cozeprKalliee 3HaK MOJYJIS.

CocCTaBiATh U pelIaTh YpaBHEHUE

10 YCJIIOBHIO 33J1a4¥, UHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4u
[TOJIyYEHHBIA PE3yJIbTaT




Yriciia ¥ BBIYMCIIEHUS
CTENEHb C HATYpPaJIbHBIM
[MOKa3aTeJIEM

CrerneHb ¢ HaTypalbHbIM
IMoKa3aTelieM U €€ CBOMCTBA. 3anuch
JHCJIa B JICCITUYHOMN ITO3UIIMOHHON
CHCTEME CUHCJICHUS

[[puBOANTH YKCIOBBIE U OYKBEHHBIE
[IPUMEPBI CTENIEHH C HATYPAJIbHBIM
noKa3aresneM, OOBbsACHSS 3HaYCHMUS
OCHOBAHUs CTEIICHU U ITOKA3aTelsd
CTEIICHH, HAXOIUTh 3HAYEHUS CTENICHEN

Buia all (a — ar000€e parroHanbEHOe

YKCIIO0, N — HATypaJbHOE YKCIIO).
[ToHUMATB CMBICIT 3aITUCH OOJIBIIIUX YUCE C
MOMOIIIBIO IECATUUHBIX TpoOei U cTeneHen
yucia 10, mpuMeHsTh ux

B PEATBHBIX CUTYAIIHSIX

AnreOpanyeckue
BBIPKEHUSI: MHOTOWJICHBI
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OnHounenbl. OTHOYJIEH CTaHJAPTHOTO
Buja. CTeneHb OJHOYJICHA.
MHoOro4jeHsbl.

MHoOroujieH CTaHAapTHOTO BU/IA.
Crenens MmHOrowieHa. Cnoxxenue,
BBIYMTAHUE, YMHOXKCHUE U JICJICHUE
MHOTrouwieHoB. [IpeoGpa3zoBanue
11€JI0TO BBIPAKEHUSI B MHOTOUJICH.
KopHu MHOrO4JIEHA.

ToxnaecTtBo. ToKIeCTBEHHBIE
peoOpa3oBaHms aIreOpandecKux
BBIpKECHUN. [[oKa3aTenbCTBO
TOXKIECTB

OBnajzieTh anredpandeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
[IPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOTro MaTepHaia.

[IprBOINUTH OHOYJIEH U MHOT'OUJIEH K
CTaHIAPTHOMY BULY.

OrnpenensaTe CTENEHN OJHOWIEHA U
MHOI'OUJIEHA.

BBINOIHATH yMHOKEHUE OJHOWICHA HA
MHOTOYJICH.

BBINOIHATH CII0KEHNE, BBIYUTAHUE,
YMHOYEHHE U JEJIEHNE MHOTOWICHOB.
HaxoauTte KOpHU MHOTOYJICHA.
DopMyIMpOBATH ONPEAEICHUE




TO>XIECTBEHHO PaBHBIX BRIPAKCHUH.

M cnonp30BaTh NpaBuiia

TS TOKA3aTEIhCTBA TOXKIECTB.
BEBITIOTHATE TOX/IECTBEHHBIC
MpeoOpa30BaHUs 1IEJIOTO BBIPAKECHUS B
MHOTOYJICH IPUBEICHUEM TOT00HBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.
OcCy1ecTBIATH Pa3JIOKEHUE MHOTOUWICHOB
Ha MHOXXHTEIIN ITyTEM BBIHECCHHS

3a CKOOKH OOIIET0 MHOKHUTEIIS, METOJIOM
PYIIUPOBKH.

[IpumensTh mpeoOpazoBaHue
MHOTOWICHOB JIJISI PEIICHUS Pa3IMIHBIX
3a/1ay U3 MaTeMAaTHKH, CMEKHBIX
MPEAMETOB, U3 PEaTbHON MPAKTUKHU.
3HAKOMUTHCS C UICTOPUEH pa3BUTHUS
MaTEeMaTHKU

AnreOpanyeckue
BBIPKEHUS: (POPMYJIbI
COKPAIICHHOI0 YMHOXXECHUS
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DopMyJIbI COKPAIEHHOTO
YMHOXEHHUS: KBaAPaT CYMMBI U
KBaJpaT pa3HOCTH JBYX
BBIPAKEHUI, KBaIpaT CyMMBI
HECKOJIbKMX BBIpaXEHHM, KyO
CYMMBI 1 KyO pa3HOCTH JIByX
BBIPAKECHUM, Pa3HOCTH KBAJIPaTOB
NIBYX BBIPAKEHUH, IPONU3BEICHNE

OBnazeTh anredpandeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
[IPUMEHSATH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MarepHania.

BBINOIHATH TOXKIECTBEHHBIE
MpeoOpa30BaHUs IEJIOTO BHIPAKEHUS

B MHOTOYJICH MPUBECHUEM MTOJOOHBIX
ClIaraeMbIX, paCKphITUEM CKOOOK,




Pa3HOCTH U CYyMMBI JIBYX
BBIPAKEHUI, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIpa)KCHUH.
Pa3josxeHne MHOTOYICHA HA
MHOKUTEIIN. BeiHECeHne

001IIeT0 MHOKUTEINSA 32 CKOOKU. MeTo

IpPYyHNIUPOBKU

C MCTIOIb30BaHUEM (POPMYJIT COKPAIIEHHOTO
yMHOXKeHUS. OCYIIECTBIATh Pa3IoKEHUE
MHOT'OYJICHOB Ha MHOXKHUTEIH ITyTEM
BBIHECCHHUSI

3a CKOOKH OOIIEro MHOKHUTEIS, METOIOM
rpYMITUPOBKH, TIPUMEHEHUS (POPMYITBI
COKPAILLIEHHOI'O YMHOKECHUS.

[IpumeHnsTh npeoOpazoBaHue
MHOTOYJICHOB JIJIsl PELICHUS Pa3IMYHBIX
3a71a4 U3 MaTEMaTHKH, CMEKHBIX
MPEIMETOB, U3 PEATbHOMN MPAKTHUKH.
3HAKOMHTBHCS C HICTOPUEH pa3BUTHS
MaTeMaTHKH

Ywciia v BEIYUCIICHUA
EITMMOCTD
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JeTMMOCTb LICIBIX YHCE]L.
CgorictBa nenmumoctu. [IpocTeie n
cocTaBHBIC yMciia. YETHbBIC

1 Heu€THbIe uncna. [Ipusznaku
neaxnMoctu Ha 2, 4, 8,5, 3, 6, 9, 10,
11. IIpu3HaKK J€TUMOCTH CYMMBI U
MPOU3BEACHUS LIEIIbIX YHCEIT

pu perieHnu 3a1a4. Hanbombmmii
OO NEeTUTENTh U HAUMEHBIIIEE
oO111ee KpaTHOE JIBYX YHUCEI.
B3auMHO npocTeie Yncia.
Aunroput™m EBknuna. Jlenenue

[ [puMEHATH CBOMCTBA JICJIMMOCTH.
[IpyuBOIUTH MPUMEPHI U PACIIO3HABATH
MPOCTHIC U COCTABHBIC YHCIIA, YETHBIC U
HCYETHBIC YHCIIA.

Jloka3pIBaTh U MPUMEHSITh MPU3HAKU
neanMoct Ha 2,4, 8,5, 3,6, 9,10, 11,
MPU3HAKHU IETUMOCTH CYMMBI U
MPOU3BEACHUS 1IEIBIX YHCEIL.

Haxoauts HanOoIbIINIT OOIIHUI IETUTEND U
HauMeHbIIIee 00111ee KPaTHOE JIBYX YHCETI.
Permath MpakTHKO-OPUEHTHPOBAHHBIC




c octaTkoM. CpaBHEHHUS IIEIBIX
YHCEIT IO MOJTYJTIO HaTypaabHOTO
qrcIa

3a/layu, WCIOJIb3Yys] HAWOOJBITUN 00N
NeNUTENb, HaUMEHbLIEe 00Ilee KpaTHOE
NIBYX YUCE.

Pacrio3HaBaTh B3aUMHO IIPOCTBHIE YHCIIA.
[IpumensaTs anroput™ EBKinaa.
DopMyIUPOBATH ONIPEIEIEHUS IETUMOCTH
HalEJI0, YUCEJI, CPABHUMBIX 110 JTAHHOMY
MOJIYIIIO.

BBITTOHATE 1€JIEHUE C OCTATKOM

DOyHKINW: TUHEHHAS
byHKIMS
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Jluneiinas QyHkuus, €€ CBOKCTBA.
['padux nmuHEeHON QYyHKIIMH.
['paduk pyHkmu y = | X |.
KycouHo-3a1annblie GyHKIIUNA

Pacnio3HnaBaTh TMHEHHYIO (DYHKIUIO Y

= kx + b, onuceIBaTh €€ cBOiiCTBA B
3aBUCHUMOCTH OT 3HAYCHUU

K03 urreHToB K u b.

Ctpouts rpaduiky TUHEHHON QYHKIUH,
(byHKIHN Y = | X |, KyCOUHO-3aJaHHOM
(byHKITUY.

cnonb30BaTh UGPOBBIE PECypPChI IS
nocTpoeHus rpadukoB QyHKUIHUNA U
M3y4EeHUsI UX CBOMCTB.

[ IpruBOAUTE PUMEPHI JIMHEUHBIX
3aBUCUMOCTEH B peasibHbIX pOLeccax U
SIBIICHUSIX

YpaBHEHHS U CUCTEMBI
YPABHEHUU: CUCTEMBI
TTMHEWHBIX YPABHEHUMN

14

['paduik TMHEHHOTO YpaBHEHUS C
TIBYMsI IEPEMEHHBIMU.

YPaBHeHI/IC C ABYM: IICPECMCHHBIMU.

CTpouTh B KOOPJIMHATHOW MJIOCKOCTH
rpaduK IMHEWHOTO YPABHEHHUS C IBYMS
MEepeMEHHBIMU; TOJIB3YSACh IPAPUKOM,




CucTeMbl TMHEHHBIX YPABHEHUH C
NBYMSI IIEPEMEHHBIMMU.
['padraeckuit MeTOT peIICHMS
CHUCTEMBI IMHEWHBIX YPABHECHUIN

C IByMs IEpeMEHHbIMU. Pemenne
CHUCTEM JIMHEUHBIX YPABHCHUN

C IBYMs IIEPEMEHHBIMU METOIOM
MMOJCTAHOBKH U METOJOM CIIOKEHHS.
CucremMa nByX JIMHENHBIX
YPaBHEHUU C IBYyMS IIEPEMEHHBIMU
Kak MOJIEJIb PEAIbHOW CUTYyallun

[IPUBOJUTH IPUMEPBI PEILICHUS
YPaBHEHHSI.

HaxoauTe pelenre CucTemMsl AByX
TTMHEWHBIX YPABHEHUN C IBYMsI
[IEPEMEHHBIMU.

COCTaBIIATh U PEIIATh CUCTEMY ABYX
NTMHEWHBIX YPABHEHUH I10 YCIIOBUIO
341441, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aa41
[TOJIyYEHHBIA PE3yJIbTaT

[loBTOpEHuUe, 00001ICHHE,
cUcTeEMaTH3aIus 3HAaHUU

[loBTOpEHNE OCHOBHBIX MOHSITUHI U
METOJIOB Kypca 7 Kiacca,
0000111eHNEe 3HAaHU I

Bb10uparh, MPUMEHATh OLIEHUBATH CIIOCOOBI
CpPaBHEHMS YHMCEN, BBIYUCIICHHM,
TO>K/I€CTBEHHBIX NIPE0Opa30BaHUI
aJIreOpanvyecKuX BbIpaXKEHUM, peleHus
YPaBHEHUH U CUCTEM YPaBHEHUM, 3aTaHUS
(byHKIMH, aHaIM3a U MOCTPOSHUSI UX
rpaduKoB.

cnonb30BaTh (PyHKIMOHAIBHO-
rpaduyeckue NpeaCcTaBIeHUs AJis
peleHus 3aaa4.

OcymiecTBISATh CAMOKOHTPOJIb
BBITNOJIHSEMBIX JICICTBUM U CAMOTIPOBEPKY
pe3yabpTaTa BbIUYMCICHU,




npeoOpa3oBaHUi, TOCTPOCHUH.

Pemats 3a1aun U3 peaqibHOM KU3HH,
MPUMEHATh MaTEMaTUYECKUE 3HAHUS

IJIs1 pEILICHUS 3a]1a4 U3 IPYTUX IPEAMETOB.
PemaTh TEKCTOBBIE 33/1a4M, CDAaBHUBATH,
BBIOMPATH CIIOCOOBI PEIICHUS 3a/1a41

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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8 KJIACC

Hazeanue paznena KonnuectBo OCHOBHBIE BU/IBI IESTEIIBHOCTH
OcHOBHOE coziep>KaHne

(TembI) Kypca 4acoB 00yJaroInXCst

YpaBHEHUS U HEPABEHCTBA! 20 Yucnoseie HepaBeHCTBA. CBolicTBa  |[DopMyMpoBaTh CBOMCTBA YACIOBBIX

HCPABCHCTBA

YU CJIOBBIX HEPABEHCTB.
Jloka3zaTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ IEpeMEHHOM.
Ctporue n HECTpOrrue HEPABEHCTBA.
Cli0’%€HNE U YMHOXKEHHUE YUCIIOBBIX
HECPaBEHCTB.

OueHnBaHNE 3HAYCHUS

BBIPAYKCHHUS.

[ToHsiTHE O PELICHUN HEPABEHCTBA C
OIHOM TNEpeMeHHOW. MHOXKeCTBO
[pELIEHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBeHcTBO-ClieiIcTBHE.

HucmoBble TpoMeXKyTKU. JInHENHOE
HEPABEHCTBO C OJTHOU NIEPEMEHHOU U
MHOKECTBO €0 PELICHUM.

PemeHne NMHEHHBIX HEPABEHCTB C
OJHOW NIEPEMEHHOM.

CucTembl IMHEUHBIX HEPABEHCTB C
OJHOU mepeMeHHOM. Pemenue
TEKCTOBBIX 3a7a4 C IOMOILBIO

HEPABEHCTB, WJUTIOCTPUPOBATH UX
Ha KOOPAUHATHOM IIPAMOM, I0KA3bIBATh
aIreOpanvecKu.

OLeHuBaTh 3HAYCHUS BBIPAKEHHUS,
MCIIO0JIb3Ysl HEPABEHCTBA.

I [puMeEHTh CBOMCTBA HEPABEHCTB B XO/€
peIICHUs 3aay.

OrnpenensiTe paBHOCWIbHBIE HEPABEHCTBA.

[ [pruBOANTH pUMEPHI PELLIEHUI HEPABEHCTB.
PemaTe TMHEMHBIE HEPABEHCTBA C OJTHOU
MMEPEMEHHOM, CUCTEMBI JINHEUHBIX
HEpPABEHCTB, M300paxaTh pelIeHre

HA YMCIIOBOM MPSIMOM, I0OKA3bIBATh
HEpPaBEHCTBA.

PemaTh TEKCTOBBIE 3a1a4M C IIOMOILBIO
ITIMHENHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHOM.

MccnenoBaTh TMHEMHOE HEPABEHCTBO C
OJIHOM NIEPEMEHHOMU

C ITapaMeTPOM.




IMIMHEWHBIX HEPABEHCTB C OJJHOU
[IEPEMEHHON

3HAKOMUTBLCS C UCTOPUEH pa3BUTHUS aIreOpbl

Yyicna v BEIMUCIECHUS
KBaJpPaTHBIM KOPEHb

17

KBagpaTHbie KOpHHU.
ApudMeTHIECKHI KBaApaTHBIN
KOpEHb U €ro cBorMcTBa. [lonaTne
MppalrOHATBLHOIO YHCIIA.
JleliCcTBHS ¢ UPPALMOHAIBHBIMU
yrciaamu. CBoMcTBa IEUCTBUM C
MppalMOHATBHBIMU YUCIIAMU.
CpaBHEHUE UPPALIMOHATIBHBIX
urcea. MHOXKECTBO
NIEHCTBUTEIILHBIX YHMCEI.
[IpencraBieHus 0 paCIIMPEHUAX
YHCJIOBBIX MHOXKECTB.
JlormycTUMBIE 3HAYEHUS
[MEPEMEHHBIX B BRIPAKEHUSIX,
cojiepKamux apumeTnyeckue
KBaJI[PATHBIE KOPHHU.
TosxnecTBEHHbIE MPE0OPa30BaAHUS
BBIPAKECHUH, COJIEPKAIINX
apu(MEeTHYECKHUE KBaIpaTHbHIC
KOPHU

DopMyIHpOBaTH OMPE/ICTICHUE KBaIPATHOTO
KOPHSI U3 YUCIIa, apu(PMETUIECKOTO
KBaJpaTHOTO KOpHs. [IpruMeHsTh oneparuio
M3BJICUCHUS KBAJPATHOTO KOPHS U3 YHCIA,
MCITOJIB3YsI IIPU HEOOXOAMMOCTH
KAJIbKYJISITOP.

O1eHnBaTh KBaIpaTHBIC KOPHH IETBIMU
YUCJIAMH U JIECATUYHBIMH JIPOOSIMH.
CpaBHHBATh M YIIOPSIIOYNBATH
panmoHaJIbHbIC U UpPAIlMOHAIIbHBIC YUCIIA,
3aMFCaHHBIC C TTOMOIIBIO KBaIpaTHBIX
KOPHEM.

BBITIOHATH OTepaIuu ¢ upparuoHaIbHBIMU
anciamu. MccnenoBats ypaBHeHne X2 = a,
HAXOJIUTh TOYHBIE ¥ MPUOIMHKEHHBIC
3HaueHus kopHew mpu a > 0.

MccnenoBaTh CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YNCIIOBBIE

DKCIIEPUMEHTHI C HCIIOJIb30BaHHEM
KJIbKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(METHUECKHUX
KBaIPAaTHBIX KOPHEH; TPUMEHSATh UX




17151 TTpeoOpa3oBaHUsI BRIPAKCHUI.
BBITTONHATE TPeoOpa30BaHus BRIPAKEHUH,
coAep KalluX KBaJIpaTHbIC KOPHHU.
BripaxkaTth nepeMeHHbIe U3 popMyII.
BpI4nCasATh 3HAYCHUS BBIPAXKEHU,
coAep KalliX KBaJIpaTHbIC KOPHHU,
MCIIOJIB3YS MPU HEOOXOAMMOCTH
KAJIBKYJISITOP.

M cronb30BaTh B X0/1€ pEICHUA 3a7a4
PIIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MTPUOIMKEHHBIMU
3HAYCHUSMHU BEJIUYHH.

3HAKOMUTBCS C UCTOPUEH pa3BUTHS

MaTE€MaTUKU
YpaBHEHUS U HEPABEHCTBA! 17 KBanpaTHoe ypaBHeHne. Popmyna Pacnio3HaBaTh ypaBHEHUS C OJHON
KBaJpaTHbIE YPAaBHEHUS KOpPHEW KBaJIpaTHOTO YPABHEHMUS. MIEPEMEHHOW, KBAJIPATHBIE YPABHEHUS.

KosnuecTBO IeWCTBUTENBHBIX KOpHEHN (ONpenensaTh paBHOCUIbHBIE YPABHEHUS.
KBaJIpaTHOroO ypaBHeHusA. Teopema  [[IpuMeHsATH CBOKMCTBA ypABHEHUN C OJHOU

Buera. [IEpPEMEHHOM.

YpaBHEHUS, CBOAUMBIC 3anuceIBaTh GOpMYITy KOPHEH KBaJPaTHOTO
K JIMHEWHBIM YPaBHEHUAM YPaBHEHMS; pelIaTh KBaApaTHbIC YPaBHEHUS
WJIU K KBaJPaTHBIM YPABHEHHUSIM. — ITOJIHBIC ¥ HETIOJIHBIE.

KBagpaTHOe ypaBHEHHME C OrnpenensiTe KONMYECTBO AEHCTBUTEIBHBIX
napameTpoMm. Perienue KOpPHEU KBaJIpaTHOI'O YPABHEHMS.

KBaJpaTHbIX YPaBHEHUHN




c mapamerpamiu. Pemenue
3HAK MOAYJIs. Y DaBHEHHUE KaK

CUTYaIUU.
PelieHne TEKCTOBBIX 337124 C
[TOMOILBIO KBAIPATHBIX
YPaBHEHUI

KBaJpaTHbIX YPAaBHEHUM, CONEPKAIINX

MAaTCMaTHYCCKasa MOACIIb peaanoﬁ

HaOnronats 1 aHATU3UPOBATH CBA3b
MEX]Ty KOPHIMH U KodpduiimeHramu
KBaJPaTHOTO YPABHEHHSI.
DopmynupoBaTh TeopemMy Buerta, a Takxke
00paTHYIO TeOpeMy, IPUMEHSTh 3TU
TEOPEMBI LISl PEIICHUA 3a]1a4.
[[pOoBOANTH MPOCTENIINE UCCIETOBAHUS
KBaJpaTHBIX YPaBHEHUI.

PemaTe TEKCTOBBIE 3a/1a4K. 3HAKOMUTHCS
C ICTOPHUEN pa3BUTHS MATEMATUKH

Anrebpanueckue
BBIPKEHUS: TPOOHO-
parroHATBHBIC BEIPAKCHHSI

17

ParmonanbHbIC BRIPOKCHUS.
TosxmecTBeHHBIE MPE0OPa30BAHMS
[PallMOHAJIBHBIX BBIPAKCHUH.
Anrebpandeckas 1poob.
JlomycTuMbIe 3HaYCHUS
EPEeMEHHBIX B APOOHO-
pallMOHAIBHBIX BIPAKCHHSIX.
(OCHOBHOE CBOMCTBO
anreOpandeckoi 1poou.
Crno)xeHue, BRBIYUTaHHE,
YMHOYKCHHE U JICTICHUE
anreOpandecKux IpoOet.
Bo3Benenue anredpandeckoit
poOU B CTENEHb

3anuchIBaTh aANreOpandyeckKue BhIPaKEHHUS.
HaxoauTh 10MyCTUMBbIC 3HAYEHUSI
MEePEMEHHBIX B IPOOHO-pAlIMOHATIBHBIX
BBIPAKCHUSIX.

BBINOMHATH YMCIIOBBIC MOJICTAHOBKYU U
BBIYUCIISITh 3HAUEHUE IPOOH, B TOM YHCIIE C
MOMOIIBIO KaJbKYJIATOPA.
DopMyIUpPOBAaTh OCHOBHOE CBOMCTBO
anredpanyeckoil ApoOu U MPUMEHSTH €T0
TSt TIpeoOpa3oBaHus APOOECH.

BBINOIHATH TOXKECTBEHHBIE
rpeoOpa3oBaHusl palliOHATBHBIX
BBIPAYKCHUM.

BBITTOHSTH IEHCTBHS ¢ aNreOpandecKuMu




npooOsimu. [IpuMeHsATs TpeoOpa3oBaHus
BBIPKCHUH JIJIsl pEILICHUS 3a1a4.
BripakaTh iepeMeHHbIC U3 POPMYIT
(pu3nIecKuX, TCOMETPHIECKHUX,
OIUCHIBAIOIINX OBITOBBIC CUTYAITHH)

YpaBHEHUS K1 HEPABEHCTBA! 19 JIpoOHO-palinoHaIbHbIE Pacro3HaBaTh JpoOOHO-palliOHATbHBIC
NPOOHO-PAIIMOHATBHBIE ypaBHeHus1. Perenue npoOHO- YPaBHEHUSI.
YpaBHEHUS pallMOHAJILHBIX YPaBHEHU, Pemate ApoOHO-parimoHaIbHBIE YPABHEHHS,
CBOJISAILLUXCS K TMHEHHBIM WJIH K CBOJISAIIMECS K JIMHEHHBIM WIIN K
KBaJPATHbIM YPABHEHUSIM. KBaJpAaTHBIM YPaBHEHHUSAM, UCIIOJIb30BaTh
Pernienune ApoOHO-palIMOHAIBHBIX METO]1 3aMEHBI IEPEMEHHOM.
YpPaBHEHUI METOJOM 3aMEHbI PemaTe TeKCTOBBIE 3a71a4H ATeOpanyecKUM
nepeMeHHOM. Perienne TeKCTOBbIX CIIOCOOOM: TIEPEXOIUTh OT CIIOBECHOM
3aJ1a4 ¢ MOMOUIbIO APOOHO- (hbopMYJIMPOBKHU YCJIOBUS 3a/1a4u K
PallMOHAJIbHBIX YPAaBHEHUN. are0pandecKkoi MOJICTH MyTEM
['paduueckas maTEpIIpETAIIUS COCTaBJICHUS YPABHEHUS; peliaTh
YPaBHEHMH C IByMs IEPEMEHHBIMU  COCTaBJICHHOE YpaBHEHHUE;
MHTEPIPETUPOBATH PE3YJIbTAT.
Mcrionp30BaTh rpaduuecKyro
MHTEPIIPETALUI0 YPAaBHEHUH C IBYMsI
MepeMEHHBIMU
DOyHKIUU 15 O6macTh onpeneneHus u Hcrnonb30Bath (YHKITMOHABHYIO

MHO>KECTBO 3HAUCHUN (PYHKIINU.
CniocoObl 3a1aHus PyHKIUH.
I'paduk pynkuun. UteHue CBOMCTB

TEPMUHOJIOTHIO U CUMBOJIMKY.
Haxonutb 001acTh onpeieieHus 1
MHOKECTBO 3HAUEHUI (PYHKIIUU.




¢yskiun no e€ rpaduxy. [Ipumepsr
rpadrKoB YHKITUN, OTPAKAFOITUX
peasbHbIE TPOIIECCHI.

DYHKIIMH, OMUCHIBAIOLINE MIPSIMYIO U
00paTHYIO MPONOPIMOHAIEHBIE
3aBHCHUMOCTH, UX TPaQUKH.

Vx,

DyHKIUU Y = X, y = X3, y=

k
y= _
X

U UX CBOMCTBA

Boeraucisite 3HaueHus G yHKIIHANA, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOIUMOCTH
MCIIOJIb30BaTh KAJIBKYJISTOD); COCTABIISTH
TaOJIUIbI 3HAYCHUH (QYHKIIMH.

OrnucpIBaTh CBOMCTBA (DYHKIIUK HA OCHOBE
e€ rpaduuecKoro nmpeACTaBICHUS.
HaxoauTs ¢ moMoIsio rpaduka QyHKIHH
3HAYEHHUE OJIHOM M3 pacCMaTPUBAEMBIX
BEJIMYMH T10 3HAYECHUIO JIPYTOM.
HccnenoBath mpuMepsl rpaduKoB,
OTPaXKAIOIIUX peaAJIbHbIE MPOIECCHI U
ssBieHus. [[puBOIUTH TPUMEPHI TPOIIECCOB U
SIBJICHUU C 3aJaHHBIMH CBOMCTBAMH.
BoipaxaTs (OpMyJI0ii 3aBUCUMOCTb

MEXK]ly BeTMUYMHAMM.

OnuceiBaTh XapakTep HM3MEHEHHs] OJHOU
BEJIMYMHBI B 3aBUCUMOCTH OT HM3MEHEHUS
JIPYTOM.

Pacrnio3naBaTh BUABI M3y4aeMbIX (DYHKIIHMA.

Ctpouts rpaduxu GyHKumit y = X2,y = X,
k

V= Xf¥= —

X

M cnonb30BaTh PYHKIIMOHAIBHO-
rpaduyueckue npeICTaBIeHUs

IIJIS1 pELLICHUS] M UCCIIE0OBAHUS YPABHEHHUN U
CUCTEM YPaBHEHUM.




[TpumensTh tudpPOBBIE peCcypCh
1711 TIOCTPOCHHMS TPapUKOB U
MCCIIeIOBAaHUSI CBOMCTB (DYHKITUN

AnreOpanyeckue
BBIPKCHUS: CTCTICHH

14

CTereHb ¢ IIeIBIM IToOKa3aTeleM 1
e€ CBOMCTBA.

CrangapTHbIN BUA yncia. PasMepsl
00BEKTOB OKPY>KAIOIIETO MUPA,
TJTATEJIBHOCTD MPOLIECCOB

B OKPY’KaIOIIEM MUPE

DopMyIMPOBATH ONIPEACTICHHUE CTETIEHU C
1ICJIBIM TOKAa3aTeJICM.

DopMyIMPOBATH, 3AITUCHIBATH B
CUMBOJIMYECKOU popme u
WJUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
CTEIICHHU C 1ICJIBIM ITOKa3aTeJIeM.

[ [puMEHATH CBOMCTBA CTENECHU JJIA
MpeoOpa3oBaHUsI BEIPpAXKEHUH,

coAEep KaIlIMX CTENEHU C LIETbIM
MMOKa3aTeIeM.

BoITTOIHATE 1EHCTBUSA C YHCIaMH,
3alMCaHHBIMU B CTAHIAPTHOM BU/IE
(YMHOXEHHE, JCTICHUE, BO3BE/ICHHE B
CTEIICHbD).

[Tomy4yaTe mpeacTaBIE€HUE O 3HAYMMOCTH
JICMCTBUTEJILHBIX YHCET B MPAKTAYECKOU
NTeITeILHOCTH YeJIOBEKa.
AHaIN3UPOBATH U JIeaTh BHIBOJIBI O
TOYHOCTH TTPUOIIMKEHUS
MppaIMOHATBLHOTO YHCIIA PU PEIICHUT
3ajad.

OKpyIJISITh UppAllMOHATIBHBIC YHCTIA,




BBITOJIHATH PUKUJIKY PE3ybTara
BBIYMCIICHU, OLICHKY 3HAUEHU YHCIIOBBIX
BBIPKEHUN

CUCTEMATH3aIUS 3HAHUU

METOZ0B KypCOB 7 U 8 KJIaCCOB,
0000111eH1E 3HAaHU T

Yucna u BBIYMCIICHUS: 7 Jlenenue ¢ 0OCTaTKOM. DOopMyIMPOBATH ONPEIEICHUS AETUMOCTH
NETTUMOCTD CpaBHEHHMS LIEIBIX YHCET HAalIEJIO, YU CEN, CPABHUMBIX 110 JAHHOMY
[0 MOIYJII0 HATypaJbHOIO YHUCIA. MOZIYJIHO.
CBOICTBA CpPAaBHEHUI MO MOAYJIO. [BBIMOIHATH JIEIEHUE C OCTATKOM.
Ocratkn cyMMBbl M IIpou3BeAcHUs  |[loka3bIBaTh M IPUMEHSTH CBOMCTBA
110 JAHHOMY MOJYJIFO CPaBHEHUU 10 MOAYJIIO.
HaxoauTh OCTaTKH CyMMBI U
MTPOU3BEACHUSA 110 TAHHOMY MOJTYJIIO
[ToBTOpEHUE, 00001IEHNE, 10 [loBTOpEeHNE OCHOBHBIX NOHATUII 1 |BhIOMpaTh, NPUMEHSTH OLIEHUBATH CIIOCOOBI

CpPaBHEHMS YUCEl, BBIYUCIICHUN,
TOKJIECTBEHHBIX MpeoOpa3oBaHUil
BBIPAKEHN, PELIEHUSI YPABHEHUN U CUCTEM
YPaBHEHUH, HEPABEHCTB, [IOCTPOECHUS
rpauKoB.

OcyliecTBAsATh CAMOKOHTPOJIb
BBITOJIHAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3ynbTaTa BRIYUCICHUH, MPeoOpa3oBaHmid,
[TOCTPOCHUM.

PemaTe 3a1a4n U3 peabHOM KU3HH,
[IPUMEHSTh MATEMAaTUYECKUE 3HAHUS

U1 pELLICHM 3374 U3 IPYTUX PEIMETOB.
PemaTh TEKCTOBBIE 3a/1a4U, CDABHUBATD,




BbIOMpATH CIOCOOBI PEILICHUS 3a/1a4H.
Vcnonb30Bath (yHKIIMOHATIHHO-
rpaduyeckue npecTaBICHUs

ISl pELLICHM 3a1a4

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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(YHKITNH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIUH,
MPOMEKYTKH BO3PACTAHUA U
yObIBaHMS (PYHKIIUHU, YETHBIC U
HEYETHBIE PYHKIMU, HANOOJIbILIEE U
HavMEHbIlIee 3HAYECHUS (PYHKIUH.
[locTpoenue rpadukoB PyHKIUHN C
MOMOIIILIO IPEOOPa30BaAHUIA.
KBanparneii TpéxuneH. Kopuu
KBaJpaTHOI'O TPEXWICHA.
PaznoxxeHue KBaIpaTHOTO
TpEXUIIEHA HA JIMHENHBIE
MHOKUTEH.

KBagparnuHas QyHKIMS U €€
cBoiicTBa. [lapabomna, KoopauHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.
[TocTpoenue rpaduka
KBaJIpPaTUYHOU QYHKIIUU.
[Tonoxenue rpaduka
KBaIpaTUYHOU (PYHKIIUU

Hazeanue paznena KonnuectBo OCHOBHBIE BU/IBI IESTEIIBHOCTH
OcHOBHOE coziep>KaHne

(TembI) Kypca 4acoB 00yJaroInXCst

DyHKIMN 25 Oynkuus. CoicTBa GyHKIUI: HyIH |ONUCHIBATH MOHATHE «(YHKITUS.

[TprMeHsTh CBOMCTBA PYHKIMIA: HYJIN
(yHKIIUH, TPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
(yHKLIHH, TPOMEKYTKHA BO3pACTaHUA U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE
(yHKUIHMH, HanOOJIbIIEE U HAUMEHbLIEE
3HAUYCHUS (PYHKIUU.

Pacrio3HaBaTh KBaJpaTHBIN TPEXUJIIEH,
YCTaHaBJIMBATh BO3MOKHOCTh €0
Pa3I0KEHNSI HA MHOXKHUTENH, PACKIIAbIBaTh
Ha JINHEVHBIE MHOXKUTEIN KBAPATHBIN
TPEXUJIEH C HEOTPULATEIbHBIM
NTMCKPUMHUHAHTOM.

Pacrio3HaBaTh KBaJpaTHYHYIO (PYHKIIHIO

o ¢opmyIe.

[IpuBOAUTH IPUMEPHI KBAAPATUYHBIX
3aBUCUMOCTEN U3 peaibHOM KU3HU, QU3HKH,
reOMETPHHU.

Br1sBasTE 1 0000111aTH 0COOCHHOCTH
rpaduka

KBaJApaTUYHON (QyHKIIUU

y = ax’ + bx + c.




B 3aBUCUMOCTH OT €€
kodhdunrenToB. Mcmonb3oBanne
CBOWCTB KBaJAPAaTHYHOU (PYHKIIUH
TUISL PELLICHUS 3a/1a4.

CrenenHble GyHKIIUU

C HaTypaJbHBIMU I1I0KA3aTEIISIMHU,

uX rpadMKu U CBOWMCTBA.

I'paduxu Qynkumii: y= /x, y=3x,
y = [x]

Onpenenstb KOOPIUHATHI BEPILIUHbI
napaloJibl, 0Cb CHMMETPHH MapaloJIbI.
Ctpouth rpaduKu KBapaTUUHbBIX PYHKIUH,
3aJlaHHbIX (OpMYyIaMH BUIA

y = ax’,
y=ax’+q,y=(x+b’+cy
= ax’> + bx + c.

BBINOTHATE IOCTPOEHHE TPaAPUKOB
(yHKIIHIA C TOMOIIBIO TPpeoOpa3zoBaHui
BUIA:

f(x) = 1(x) + a; f(x)=f(x + a); f(x) =
kf(x), 1) = 1(| x ), T(x) = [f(x)].
Pacrio3HaBaTh CTENIEHHbIE (DYHKIIH

C HATYpaJIbHBIMH TIOKa3aTeJISIMUA, CTPOUTD
rpaduKy CTENEHHBIX (QYHKIIHMA

C mokasaremnsiMu 2 u 3.

M cronb30BaTh CBOMCTBA IPaUKOB
CTETICHHBIX (PYHKIIHIA C HATYpaTbHBIMH
MOKa3aTeISIMU TPH PEIICHUH 3a]1a4.
Crpouts rpapuku GyHximity = /x,
y="xy = x|

AHaIM3UPOBATh U PUMEHSTH CBOWCTBA
M3YYECHHBIX (PYHKIIMH JJ151 UX TIOCTPOCHHUSI, B
TOM YHCJIE€ C TOMOULIBIO0 HU(PPOBBIX

pecypcoB




YpaBHEHUS U HEPABEHCTBA!
KBaJpaTHbIC HEPABEHCTBA
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[ToHsiTHE O pENIEHNH HEPABEHCTBA C
OHOW TEpEMEHHONW. MHOXKECTBO
[pEIlICHUI HepABEHCTRBA.
KBanpaTrHbie HEpaBEHCTBA C OJHOM
[epeMEeHHOU. Pelienne HepaBeHCTB
rpaguIecKuM METOIOM U METOJIOM
nHTEpBaoB. HepaBeHcTBa,
COoAEpKaIME 3HAK MOJTYJIS.
CucTeMbl HEPaBEHCTB C OJIHOU
[MepEMEHHOM. Perenne TeKCTOBBIX
3a7a4 C MTIOMOIIbIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nByMs
repeMeHHbIMU. Penienue
HEPABEHCTBA C JIBYMSI
nepeMeHHbIMU. ['paduueckuiit meton
[PELICHUSI CUCTEM HEPABEHCTB C
NBYMSI TIepeMEHHBIMU. CUCTEMBI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

UuTaTh, 3aMUCHIBATH, TIOHUMATb,
MHTEPIPETUPOBATH HEPABEHCTBA,
MCIIOJIb30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO.

BrinonHaTs npeoOpa3oBaHus HEPABEHCTB,
MCIIOJI30BaTh ISl IpeoOpa3oBaHus
CBOVCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3HaBaTh KBaJpaTHbIE HEPABEHCTBA C
OJIHOM NIEPEMEHHOM.

Pemats KBaApaTHOE HEPABEHCTBO
rpaguuecKkuM METOJ0M U METOJI0M
VHTEPBAJIOB.

PemaTe KBaipaTHbIE HEPABEHCTBA,
MCIIOB3Ys rpaduyeckue mpeacTaBICHUS.
Peliath HEpaBEHCTBA, COJIEPKALIUE 3HAK
MOYJIS.

N300paxkath pellieHre HepaBeHCTBA ¢
OJHOW MEPEMEHHON U CUCTEMBI
HEPABEHCTB Ha KOOPAUHATHOU IIPSIMOM,
3allMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

OcBauBaTh U NPUMEHAITh HEPABEHCTBA
[pU PEIICHUH PA3JIMYHbIX 3a7a4, B TOM
YUCJIE TPAKTUKO-OPUEHTHUPOBAHHBIX.
Pacrio3HaBaTh HEPABEHCTBO C ABYMsI
MEPEMEHHBIMU.




[IpumeHsTh rpaduuecKuii METO1 peIEHUs
CHUCTEM HEPABEHCTB C JABYMsI [IEPEMEHHBIMU

ypaBHeHI/ISI N HCPAaBCHCTBA!
YPaBHCHU, HCPABCHCTBA
N X CUCTCMbI
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buKBapaTHbIC ypaBHEHUS.

[ IpuMepbl TPUMEHEHU METOIOB
[PAaBHOCWJIBHBIX ITPE0Opa30BaHU,
3aMEHBI IIEPEMEHHON,
rpaduuecKoro MeToja nmpu
[pelIeHNN ypaBHEHUN 3-1 U 4-1
CTCIICHEH.

Pemenue 1poOHO-paliiOHaTbHBIX
YPABHEHHI U HEPABEHCTB.
Pelienue cuctem ypaBHEHHM C
NBYMs [IEPEMEHHBIMHU.

Pemienne npocTenmmx cUCTeM
HEJIMHENHBIX YPABHEHUU C IBYMS
nepeMeHHbIMU. ['paduueckuit
METO/] PELICHUS CUCTEMBI
HEJIMHENHBIX YPAaBHEHUM C IBYMs
nepeMeHHbIMU. Crucrema IByX
HEJIMHEWHBIX YPaBHEHUN

C IBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
[pEaIbHOU CUTYAIUH.

Cucrema HEIMHEMHBIX YPaBHEHUH C
[1apaMETPOM.

PemaTe OMKBaipaTHBIC YPABHEHUS.
[IprMEHATh METOIbI PABHOCUIIBHBIX
peoOpa3zoBaHUii, 3aMEHBI IEPEMEHHOM,
rpauyecKkoro MeToAa MpH perieHuu
ypaBHEHHM 3-i1 U 4-i1 CTEIICHEN.
Pemmats 1poOHO-palioHaIbHbIE
YPaBHEHUS U HEPABEHCTBA.
Pacro3HaBaTh TMHEITHBIE YPABHEHHUS C
NIBYMSI IEPEMEHHBIMMU.

Ctpouth rpadMku ypaBHEHUH, B TOM
YKCJIE UCIOJB3YS LIM(PPOBBIE PECYPCHI.
Pemars npocTenme CUCTEMBI ABYX
HEJINHEWHBIX YPAaBHEHUU C IByMs
MepeMEHHBIMHU.

[IpuBOANTH TpadUIECKyIO
MHTEPIPETALNIO PEIICHHS] YPABHEHHUS C
NIBYMSI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
Perath TEKCTOBEBIE 3a/1aUU
anreOpanyeckuM Crocooom.
MccnenoBaTh CUCTEMBI HEJTMHEMHBIX
YPaBHEHHUM C IapamMeETPOM.




[Ipocreie HEpAaBEHCTBA C ABYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pemars npocTenmme HepaBeHCTBA
C IBYMS IIEPEMEHHBIMHU U UX CUCTEMBI

YucnoBrie
IOCJIEJIOBATEILHOCTH 1
[POrPECCUU
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[ToHsiTHE YUCIOBOM
rocienoBaTenbHocT. Koneunsle n
OECKOHEUYHBIE MTOCIIEIOBATETLHOCTH.
OrpanndeHHas
[1OCJIEA0BATEIbHOCTh. MOHOTOHHO
BO3pacTaromias (yobIBaroias)
ocie10BaTeNbHOCTh. CIIOCOObI
3a/1aHUs TIOCIIE0BATEIbHOCTH:
OIICATCIIbHBINA, TAOTUYHBIN,

C MMOMOIIBIO POPMYJIBI N-TO YJIeHa,
[PEKYPPEHTHBIN.

Apudmernueckas u
reoOMETPUYECKAsi IPOrPECCUMN.
CBONCTBA YJICHOB
apupMETHIECKOMN U
FEOMETPUYECKOU TPOTPECCUM.
DopMyIbl N-IO YieHa
apupMeTHIECKON 1
reOMETPUYECKOU IIPOTPECCUM.
DopMyJTIbl CyMMBI MEPBBIX N
YICHOB apu(PMETHUECKON U
reOMETPUYECKOU IIPOTPECCUM.

OcBauBaTh M MPUMEHSATHh HHICKCHBIC
0003HauYEHUs, CTPOUTH PEUEBBIC
BBICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBI3aHHOU C TIOHSITHEM
MOCJIE0BATEIHLHOCTH.

OnpenensTe BUIBI MOCIEI0BATEIbHOCTEM:
OTrpaHUYCHHAS TIOCIEA0BATEIEHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaroIasi)
MOCJIC/IOBATCITLHOCTb.

AHanmu3upoBath popmyiy N-ro yieHa
MOCJICIOBATEILHOCTH HITH PEKYPPEHTHYIO
(bOpMYyITy U BEIYUCISTH YJICHBI
MOCJICIOBATEILHOCTEH, 3aIaHHBIX dTUMHU
dhopmynamu.

YcTanaBiIMBaTh 3aKOHOMEPHOCTh

B IOCTPOCHUH TIOCIIE0BATEIILHOCTH,

CCJIM BBIITHCAHBI TIEPBBIC HECKOJILKO €6
YJICHOB.

Pacro3naBaTh apu)METHIECKYIO U
TEOMETPUYECKYIO MPOTPECCUU TTPU PA3HBIX
croco0ax 3aJaHusl.

Pemate 3a/1a4u ¢ HCTIOIB30BAaHUEM
dhopmyI1 N-ro wieHa apuhMeTHIECKON




3amaun Ha MPOTIEHTHI, 0AHKOBCKUE
BKJIa/Ibl U KPEJIUTBHI.

[IpencraBiieHnE 0 CXOIUMOCTH
MOCJIEOBATEIBHOCTH,

0 CyMMHPOBAaHHH OECKOHEYHO
yOBIBAIOIIEH TeOMETPUUYECKOM
[IPOIPECCUMU.

MeTto MaTeMaTUYECKOM MHIYKIIUH.
[Ipocreiinve npuMepbl

Y TEOMETPUYECKOU ITPOTPECCHI, CyMMBI
MEPBBIX N YJICHOB.

300pakaTh WieHbI TOCIE0BATEIPHOCTH
TOYKaMH Ha KOOPAUHATHOMN

MJI0OCKOCTH.

PaccmaTpuBaTh MpUMEpPHI MTPOLECCOB U
SIBJICHUM U3 pEAJIbHOM KU3HU,
WJUTIOCTPUPYIOIIUE U3MEHECHHE

B apu(pMETHUECKOU IPOrpeCcCHH, B
FEOMETPUUECKOU MPOrPECCHUU;
M300pakaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH rpaduyeCKU.

Periath 3a1a4n Ha TPOLICHTHI, 0AHKOBCKUE
BKJIaJIbl U KPEIUTOBAHUE.

[IpencraBiiaTh OECKOHEUHBIE
MepuoInYecKue 1poOu B BUIE
OOBIKHOBEHHBIX.

3HAKOMUTBCS C TOHATHEM CXOJIUMOCTH
MOCJIEA0BATEILHOCTH, HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIICH TEOMETPHUICCKOM
MPOrPECCUH.

[[prMEHSATH METOT MATEMATHUECKOM
WHTYKIWU.

3HAKOMUTBCS C UCTOPUEH pa3BUTHS
MaTeMaTUKU




AnreOpanyeckue
BBEIPKCHHUSI: CTETICHB C
parroHaTbHBIM
rokazaTeeM
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Kopens n-it crenenu. CBoiicTBa KOpHS
N-ii crenienn. CTereHb

C pallMOHAJILHBIM ITOKA3aTENEM U

e€ CBOMCTBA.

ToxnecTBEHHbIE MPE0Opa30BaAHMS
BBIpAKEHUM, COJIEpKAIINX KOPEHb

N-i1 creneHu. ToXOeCTBEHHBIC
peoOpa3oBaHUs BRIPAKCHUM,
COAEPKAIIUX CTEIEHb

C pallMOHAJIbHBIM TTOKa3aTeIeM

DOopMyIMPOBATH ONPEIEIECHNS KOPHS

N-i CTENEHU U CTENEHU C PAllMOHAJIBHBIM
[TOKA3aTEIIEM.

[ [puMEHSATH Onepanuio U3BICUCHUS

KOpHs N-M CTENEHM, UCTIOJIb3YS PU
HEO00XOIUMOCTHU KaJIbKYJIATOP.
BbIYKCIIATh 3HAYEHUE CTEIICHU C
palMOHAIIBHBIM I[I0KA3aTEIIEM.

OneHnBaTh 3HAYEHUE KOPHS N-11 CTENIEHU,
3HAYEHUE CTEICHH C PAllMOHAJIBHBIM
[MOKa3aTeIeM LIEJIBIMU YUCIIaMU U
NECATUYHBIMU IPOOSIMH.

CpaBHHBATh U YIIOPSIIOYMBATH
palMOHAIIbHBIC U UPPALIMOHAJIBHBIC YUCIIA,
3aIIMCAaHHbBIE C IOMOIIBIO KOPHS N-1
CTEIIEHU, CTEIIEHU C PALIMOHAIIBHBIM
MMOKA3aTEIEM.

BBINOJIHATH TOXKIECTBEHHBIE
peoOpa30BaHus BBIPAXKEHUS, COACPHKAILIETO
KOPEHb N-1 CTETICHU, CTETICHB C
palMOHAIBHBIM [10KAa3aTeIEM. 3HAKOMUTHCS
C UCTOPHUEN PA3BUTHUS MATEMATUKHU

[loBTOpEHuUe, 00001ICHHE,
CHUCTEMATHU3aIUs 3HAHUU
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Uwucra v BeIYMCIICHUS (3aITUCh,
CpaBHEHHUE, IEUCTBUS

OrneprupoBaTh NOHATUEM YHCIOBOTO
MHOECTBA.




C I[CﬁCTBHTCJ'IBHBIMH qucCJI1aMu, AKTyaJ'II/ISI/IpOBaTB TCPMHUHOJIOTHIO U

YUCIJIOBasd MpsAMasd; IMpouCHTHI, OCHOBHBIC HCﬁCTBHH, CBsI3aHHBIC
OTHOLICHUS, ITPOIIOPIUHA, C UUCJIaMH: HATYPAJIBHOC YHUCJIO0, ITPOCTOC U
OKPYTJICHUC, HpI/I6JII/I)K€HI/Ie, COCTAaBHOC 4YUCJI0, ACTITUMOCTD

OI_[eHKa) HaTypPaJIbHBIX YUCCII, IIPU3HAKHU

ITEJIMMOCTH, LIEJI0€ YUCIIO, MOTYJIb YHUCIIA,
O0OBIKHOBEHHASI U JIECATUYHAS IPOOb,
CTaHJAPTHBIN BUJ YUCIIA,
apru(pMETUYECKUN KBaJAPATHBINA KOPEHb.
BBINONHATH 1€MCTBUS, CPABHUBATH U
YIIOPSIIOYMBATh YKCIIA, IPEICTABIISITH
YyyCiia HA KOOPAUHATHOU IIPSIMOU,
OKPYTIJISITh YMCJIA; BBIMOJHITh NPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYNCICHUMU.
Pemath npakTHYecKue 3a1auu,
coAepKaliye MPOLEHTHI, 101, YaCTH,
BBIPAKAIOLINE 3aBUCUMOCTH: CKOPOCTH
— BpeMs — PaCCTOSIHUE, 1I€HA —
KOJIMYECTBO — CTOMMOCTD, 00BEM
paboThI — BpeMs —

MMPOM3BOUTEIHLHOCTD TPYAA.

Pa3bupath peanbHbIC KU3HCHHBIE
cuTyanuu, GOpPMyYIUPOBATH UX Ha SI3bIKE
MAaTEMATUKH, HAXOAUTh PEUICHUE, TPUMEHSIS
MaTEMAaTUYECKUH ammapar,
MHTEPIIPETUPOBATH PE3YJIbTAT




TexkcToBbIe 3a/1auu (pelieHue
TEKCTOBBIX 3aJ1a4 apU(PMETUYECKUM U
anreOpanyeckuM criocooamu)

PemaTe TEKCTOBBIE 3a/1a4n
apru(PMETHICCKUM CITOCOOOM; U3BJICKATh
HE00XO0MMBbIE TAHHBIE, TIPE/ICTABIICHHBIE B
BepOabHOM, IpadUuecKOM U TaOJIMUHOM
BH/IC.

PemaTh TEKCTOBBIE 33/Ja4H C TOMOIIBIO
BBEJ/ICHUSI [IEPEMEHHBIX, COCTABIISATh
YpaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUHN U HEPABEHCTB IO YCIOBHIO
3a1aun

AnreOpanyeckue BbIpaKeHUS
(mpeoOpa3zoBaHue aNredpandecKux
BBIPKECHUI, TOMTYCTUMBIE
3HAYCHUS)

OnepupoBaTh MOHIATUSIMU:

CTEIEHb C LIEJIBIM MOKa3aTeNeM,
apr(pMeTUYECKU KBaIpaTHbI KOPEHb,
MHOTOYJICH, alireOpandeckas 1poob,
TOXIECTBO.

BrIITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJIHSATH PacyeThl o GopMyJiam,
MpeoOpa3oBbIBATH IIENbIe, APOOHO-
palliOHAJIbHBIC BBIPAKEHUS

1 BBIPAXKEHUS C KOPHIMU,

[pEann30BbIBaTh PA3JIOKEHHE MHOTOUJIEHA
Ha MHOUTEIIH,

B TOM YHCJI€ C HCIOJh30BaHHEM (hopMyt
PA3HOCTH KBaJIpaTOB, CyMMbI M Pa3HOCTH
KyOOB, KBaJIpaTa CyMMBbI U pa3HOCTH,




Ky0a CyMMBI U Pa3HOCTH; HAXOAUTh
NTOITYCTUMBbIE 3HAUEHUS [IEPEMEHHBIX

TUTs1 APOOHO-PAllMOHAIIBHBIX BBIPAKEHUM,
KOPHEW.

MozenupoBaTh ¢ TOMOLIbIO (POPMYJT
peaJibHbIE NPOLIECCH] U SBJICHUS

DyHKIMHU (IOCTPOCHKE, CBOWCTBA
M3YYEHHBIX (DYHKIMIA; rpaduyeckoe
pelleHre ypaBHEHUH U UX CUCTEM)

OnepupoBaTh NOHATUAMU: QPYHKIHS,
rpaduk GyHKUMH, HYIH QYHKIUH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA,
MTPOMEKYTKH BO3PACTAHUS, TPOMEKYTKU
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaUYCHUS (PYHKIUH.

AHaNM3UPOBATh, CPABHUBATH, 00CYXKIATh
CBOMCTBA (DYHKIIUI, CTPOUTH UX TpadUKH.
OnepupoBaTh MOHATHIMHE: IPsSMast
MPOTIOPIIMOHAJIBHOCTD, OOpaTHas
MPONOPLUOHAIBHOCTD, JIMHEWHAs
(byHKUMS, KBagpaTUUHAs QyHKIIHS,
napabosa, runepooa.

cnonb30BatTh rpaduKy U1 ONIpeIeTICHHS
CBOMCTB, IPOLIECCOB U 3aBUCUMOCTEH,
TS pEIIeHUs 3a1a4 U3 IPYTUX YYEOHBIX
MMPEIMETOB U PEAIBHOMN KU3HU;
MOJEJIUPOBAThH C MOMOUIBIO IPAPUKOB




[peanbHbIE IIPOLIECCHI U SIBJICHUS.
BripaxkaTs (hopMynamMu 3aBUCUMOCTH
MEKly BEIMYUHAMU, MOJIEIINPOBATh
peanbHbIE IIPOLIECCHI

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136




INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OJMH W3 OCHOBHBIX Pa3/IeNiOB IIKOJbHON MAaTeMaTHKH, UMEIOUIUI CBOEH
[ENbI0 00ECIeUnTh N3YUYE€HHE CBOMCTB U pa3MepoB (UTYp, UX OTHOIICHUN W B3aHMMHOE
pacrnoyioKeHue, OMUPAETCS Ha JIOTMYECKYI0, JI0Ka3aTelbHYIO JHHHIO. LleHHOCTh
U3YyYEHUs T€OMETPHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUS 3aKIIOYAETCS B TOM,
YTO OOYyYarolUiCS YYUTCS NPOBOJAUTH JOKA3aTEIbHBIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUCHHUSI, JOKa3blBaTh HCTUHHBIC YTBEPXKJIEHUS U  CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, MPOBOAMUTH PACCYKICHUS

«OT TPOTUBHOIO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUpOBATH OOpaTHBIC
yrBepkeHusd. Ocoboe 3HayeHue J0Ka3aTellbHAsl JMHUS HMMEET Ui YIUIyOJIEHHOIO
U3Y4YEHUSI MAaTEMATUKH.

[leapt0o M3y4eHHs] T€OMETPHH SIBJIAETCS HCIOJIb30BaHUME €€ KaK HMHCTPYMEHTAa IpHU
pEIIEHUH KaKk MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 33/1a4, BCTPEUAIOLIUXCS B pEabHOM
Ku3HU. OOyyarolmuiicss JOJDKEH HAy4duThCS OIpPENessTh T€OMETPUUECKYIO0 (Urypy,
ONKCHIBATh CIIOBAMH YEPTEX WM PUCYHOK, HAWTH IUIOIIAJb 3€MEIBHOTO YYacTKa,
paccuuThiBaTh HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOTO KaOenss wuiaum TpeOyemble
pa3Mepsl rapaxka Juis aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAsS
JUHUS B U3ydeHUW reomeTpud. llpu pemeHun 3amad MNpPaKTHUYECKOTO XapakTepa
OoOy4aroluiCs Y4YUTCS CTPOUTh MATEMaTHYECKHE MOJEIN PEATbHBIX KU3HEHHBIX
CUTyallMil, TPOBOAUTH BBIYMCICHUS M OIEHUBAaTh aJE€KBATHOCTh IOJYYEHHOIO
pe3yJbTara.

Oco0eHHOCTh Y4eOHOro Kypca yriyOJaEéHHOro U3y4eHus TEOMETPUU COCTOUT B TOM, YTO
oOyyarougecss HE MPOCTO 3HAKOMATCA C ONPEACICHHBIMU MMOHSATUSMHU, a YBEPEHHO
oBianeBatoT MMH. CylIeCTBYIOUIME TE€Mbl MNPOrpaMMbl 0a30BOr0 Kypca TI€OMETpUU
u3yJaroTcs Ha OoJjiee TIyOOKOM ypOBHE, a OOydYaromiuecss MNpUoOpeTaroT YMEHUS,
MOMOTaIOIIMEe UM YBEPEHHO MPUMEHSTh CBOM 3HAHUSA HE TOJBKO B MaTE€MaTUKE, HO W
B CMEXHBIX IIPEeIMETax, Mpexae Bcero Gu3nke U MHPOPMATUKE, a TAKKE MOJIb30BATHCS
MOJIYYCHHBIMU 3HAHUSIMU TIPH PEIICHUN TPAKTUYECKUX 3a/1a4.

CornacHo yuyeOHOMY miaHy B 7—9 kitaccax u3ydaeTcs yriyOnéHHbINA ydeOHbI Kype
«l'eomeTpus», KOTOPBIA  BKJIKOYAECT CJIEAYIOIIME OCHOBHBIE PA3IENbl COACPHKAHUS:
«Hauana reomerpun», «TpeyroabHukm», «OKpYXKHOCTHY», «YHeTBIPEXYTOIbHUKIY,
«ITogobuey, «dneMeHThl TpUroHoMeTpumn», «Ilnomanny», a Taxke «MeTo KOOpIuHATY,
«Bekrtops», «IIpeobpazoBaHus IIOCKOCTH.

Oo1ee YHUCIO YacoB, PEKOMEHJIOBAHHBIX JJIsI HM3Yy4YEeHHUs Yy4yeOHOro Kypca
«['eomerpust», — 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Heneno), B 8 kiacce —
102 gaca (3 yaca B Hezento), B 9 knacce — 102 yaca (3yaca B HEZIEIO).



COAEPKXAHUE OBYUYEHMUAA

7 KJIIACC

Hauaja reomerpun

Hctoprsi BOBHMKHOBEHMSI M pPa3BUTHUS reoMeTpuu. HadanbHble MOHSATHS T€OMETPUMU.
Touka, mnpsmasi, oTpe3ok, ayd. [loHsTue 00 akcuome, TeopeMe, J10Ka3aTelIbCTBE,
ONPEICTICHUY.

BzauMHoOe pacnoiiokeHue TO4eKk Ha mpsiMou. M3MepeHue MIMHBI OTpe3Ka, PACCTOSHUE
MEXKYy TOYKAMH.

[Tonymnockocts U yroiyi. Bunel yrinoB. M3MepeHue BenWUMH YrioB. BepTukaibHble U
CMEXHBbIE yribl. [lapannensHbie U epHneHIUKYIISIPHBIE IPsAMbIE. PaccTosiHUE OT TOUKHU 10
npsMoil. buccekrpuca yriua.

Jlomanas. Bunbsl somasbix. JiimHa  siomaHol.  MHuoroyronesHuku. Ilepumerp
MHOT'OYTOJIbHUKA. [IOHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE TIpEACTABICHHUS O pPaBEHCTBE (UTYp, MX PACHOJOXKEHUH, CUMMETPUHU.
[Ipocreimme nocrpoenus. MHCTpyMEHTHI U1l U3MEPEHUH U TIOCTPOCHUM.

TpeyroabsHuku

Bubl TPEYTrOJIbHUKOB: OCTPOYT'OJIbHBIE, IIPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE,
paBHOOEIpEHHbIE, PABHOCTOPOHHKE. Meanana, OMCCeKTprca U BhICOTa TPEYTOJIbHUKA.
PaBenctBo TpeyronbHukoB. [lepBblii M BTOPOM IIPU3HAKKM PABEHCTBA TPEYTOJbHUKOB.
PaBHOOEpEeHHbIE TPEYroJbHUKM W UX cBoiicTBa. Ilpu3Hak paBHOOEAPEHHOTO
TPEyroJibHUKA. TpeTril Mpu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHomIEHUsT MEXIy CTOpOHAMU W  yrjaMd TpeyrojbHuka. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE IOMAHOM.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBAa OceBOM cuMmMeTpuu. [Ipumepsl
CHUMMETPUU B OKPYKAIOLIEM MUPE.

IMapasnensHbie npsaMbie. CyMMa yrii0B MHOTOYI0J1bHHKA

[TapanienbHOCTh NPSMBIX, UCTOPUYECKHUE CBEIACHUA O IocTynare EBkimma U o posu
JlobaueBCKOro B OTKPBITMM HEEBKJIWJIOBOM reoMerpuu. CBOWCTBA M NPHU3HAKU
napajuleNbHbIX MpsAMbIX. CyMMa yIJioB TpEyrojbHUKa. BHEIIHHWE YTIiibl TPEyroJIbHHKA.
CymMMa BHYTPEHHMX YIJIOB MHOTOYIOJIbBHHKAa M CyMMa BHEUIHUX YIJIOB BBIIMYKJIOIO
MHOT'OYTOJIbHUKA.

IIpsiMoyroJibHbIE TPEYrOJbHUKH

[Ipu3Haku paBeHCTBA MPSIMOYIOJIbHBIX TPEYTOJbHUKOB. llepneHauKyssp U HakJIOHHAs.
CBOWCTBO MeAMaHbl NPSIMOYTOJBHOTO TPEYTrOJbHUKA, MPOBEAEHHOM K TMIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yriaom B 30°.

OKpyXHOCTH
[ToHSTHSA OKPYKHOCTH U KpyTa. DJIEMEHTHI OKPYXKHOCTH U Kpyra: LEHTp, panyc,
JAAMETP, XOpAa, MX CBOWCTBA. B3auMMHOE pacrosoXeHHe OKPYKHOCTH M IPSIMOM.



KacarenbHas u cekymias Kk okpyxHoCcTH. OKpy>KHOCTb, BriucaHHasi B yrodi. [Ipocreitiiue
MOCTPOCHUS C TOMOIIBIO LIUPKYJIS U JIMHEHKH.

I'eomerpuyeckue mecra T0YeK

[loHATHE O TEOMETPUUECKOM MecTe TOueK. [Ipumepsl reomMeTpuyecknx MeCT TOYEK Ha
IUIOCKOCTU. bHCCeKkTpuca yria M CEpPEeIMHHBIM TEPIEHAMKYJSIP K OTpPEe3Ky Kak
reoMeTpuyecKre Mecta Touek. OnucaHHas OKpYKHOCTh TPEyTrojbHUKa, €€ HeHTp. Meron
r€OMETPUYECKUX MECT TOUYEK IPH PEIICHUH F'€OMETPUYECKUX 3a/1a4.

ITocTpoeHus ¢ MIOMOIIBIO HUPKYJIA U JIUHEHKH
Hctopuueckue cBeaeHus. OOOCHOBaHMS MPOCTEMIIMX MOCTPOEHUH, ATambl 3alayd Ha
IIOCTPOCHMS, PEIICHUE 3a/1a4 HA IOCTPOCHUE LUPKYJIEM U JTUHEUKOM.

8 KJIACC

YerbIpEéXyroJbHUKH

[Tapannenorpamm, ero npuszHaku M cBoiicTBa. IIpsiMoyronbHUK, pomM0, KBaapar, HUX
IpU3HaKu U cBoicTBa. Tpaneuus. PaBHoOenpeHHas Tpanenus, € CBONCTBA U MPU3HAKU.
[TpsimoyrousibHast Tpanenus. CpenHsis TUHUS TPAICLHH.

Cpennsass JMHMS TpEyroJbHUKAa. MeEToX yIBOECHHMS MEIHWaHbl TPEYrOJIbHUKA.
TeopeMa 0 nepeceyeHnN MeIMaH TPEYroJIbHUKA.

Teopema daiteca, Teopema 0 NPONOPLUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa 11
IIPOU3BOJIBHOT'O YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITopoOue
[Togobue TpeyroabHuKoB, Kodhuiment noaodus. [IpuzHaku mogoOust TPEyroJbHUKOB.
[Tpumenenue noao0us Mpu perieHUU FreOMETPUUECKHUX U TIPAKTHIECKUX 3a1a4.

ILnomans

[Tonarue o momanu. CBoiicTBa Mmiomaaeil reomerpudeckux ¢uryp. IIpocreitmme
dbopmynbl I IUIOMIAAM TPEYrojbHUKA, NapauieiorpaMma, pomba U Tpareiuu.
[Tnomaau nonoousIx Guryp. OTHOILIEHHE TUIONIAACH TPEyTrOIHLHUKOB.

Teopema Iludgaropa
Teopema ITucdaropa. Ilpumenenune teopemsl Iludaropa npu pemieHHMH TPaAKTUYECKUX
3ajad.

JIeMEeHTbl TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAHTE€HC M KOTAHT'€HC OCTPOTO yriia MPSIMOYTOJBHOTO TPEYTOJbHUKA.
Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°. IIponopiroHaIbHbIE OTPE3KU B
IPSAMOYTOJIEHOM TPEYTOJIbHHKE.

VYrJbl M 4eThIPEXYTroJIbHUKH, CBSI3AHHbIE C OKPYKHOCTBHIO
BrnivcanHble ¥ LEHTpaJIbHbBIE YTJIBI, YTOJ MEXAY KAaCaTeJIbHOM M XOPHAOH. YTIIBI MEXIY
XOpJAaMy M CEKyIIUMU. BrrcaHHbIE U ONKMCAHHBIE OKPYKHOCTH TPEYTrOJIbHUKA



U 4YeThIpEXYroiabHUKU. CBOWCTBA M TMPU3HAKK BIHCAHHOTO YETHIPEXYTOJIbHUKA.
B3anmuoe pacnonoxkeHue JByx OkpyxHocTed. Kacanume okpyxHocTed. OOmiue
KacaTelIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocuuyc, Tanrenc yriaoB or 0° mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
TOXAECTBO. POpMyJIbl IpUBENEHUs. Pemenne TpeyrojJbHUKOB. TeopeMa KOCUHYCOB U
TEOpeMa CHHYCOB. PelieHume mNpakTUYECKUX 3aJad C MCHOJb30BAaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Perienue 3aga4 reoMeTpuyecKoi ONTHKHY.
Tpuronometrpudeckue QGopMynsl Ui IUIOHAAM TPEYTrodbHHKA, Mapaljieiorpamma,
pomba, Tpaneuuu. Dopmyna  T'epona. @Dopmyna  MIOMAAM  BBIITYKJIOTO
YETBIPEXYTOJIHUKA.

IloxoOue TPeyroJibHUKOB

Xopasl U MOJI0OHBIE TPEYTOJIBHUKN B OKPYKHOCTU. Teopema 0 Mpou3BeIeHUN OTPE3KOB
XOp/l, TEOPEMBI O TTPOU3BEICHUU OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpaTe KacaTeIbHOM.
[IpumMeHeHHEe TpU PEIICHWH TIeoMeTpUYecKuX 3anad. Teopembl YUeBbl u MeHenas.
ITonsiTHE O TOMOTETHH.

MeTtoa KoOpaAuHAT

VYpaBHeHHE TPSMOMl Ha IJIOCKOCTH. YTJIOBOM KO3(PGUIIMEHT U CBOOOJHBIN UJieH, HX
reoMeTpuyeckuii cmbici. [lapamienbHOCTh M MEPHNEHIUKYISIPHOCTh MNPAMBIX (depes
yII0BOUM KO3 PULMEHT).

VYpaBHeHue OKpYyKHOCTH. HaxokJIeHHE IepecedyeHni OKpPYKHOCTEM W TMPSMBIX B
KoopauHaTax. Popmyiia pacCTOSIHUA OT TOUYKK A0 npsaMou. [lnomanes napamnenorpamMmma
B KOOpJMHATax, MOHATHE 00 OpHEHTHpPOBaHHON miomanu. IlpumeHenue wmertona
KOOPAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX NT€OMETPUUYECKUX 3a7a4ax.

BekTopsl

Bektopsl Ha miockocTu. CI0KeHUE U BBIUMTAHHE BEKTOPOB — MpaBUJia TPEYroJbHUKA U
napajuiesiorpamMmma. Y MHOKEHHE BEKTOpa Ha yucio. Koopaunarel Bekropa. ClioxeHue
M BBIYUTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCJIO B KOOpAMHATaX.
[IpumeHeHue BEeKTOpOB B hU3UKE, IICHTP Macc.

[Tonsitue o Oasuce (Ha miockoctu). Pasmoxkenus BekTopoB mo Oasucy. CkanmspHoe
MPOU3BEACHUE BEKTOPOB, T€OMETPUYECKHI CMBICI M BBIpAKEHUE B JIEKAPTOBBIX
KoopauHaTax.  JucTpuOyTMBHOCTH  CKajsipHOro  mpousBeneHus.  CkalsipHOe
pou3BeicHUE M MpoenupoBanue. [IpuMeHeHne CKalspHOrO MPOU3BEIICHUS BEKTOPOB
JUIST HaXOXIEHUS JJIMH W YIJIOB. PellleHHe TreoMeTpudecKuxX 3ajJad ¢ IOMOIIbIO
CKQJISIPHOTO TIPOU3BEICHMUSI.



JlJInHA OKPYKHOCTH M IJIOIIAAb KPyra

[IpaBuIbHBIE MHOTOYTOJIBHUKU. J{TTMHA OKpYKHOCTH. ['pasycHas 1 paauaHHasi Mepa yria,
BBIUKMCIICHHE [JUIMH JOyr OKpyxXHocted. Ilmomane Kpyra, cekTopa, CermMeHTa.
Hcropuueckue cBeeHUs 00 U3MEPEHUHU JUTMHBI OKPY>KHOCTH U IIOIIAIA KpyTa.

JIBMKeHMSI IJIOCKOCTH

Llentpanbnas cummetpusi. LlenTpanbHo-cumMmerpuunbie (urypsl. I[loBopor. OceBas
cumMeTpus. Purypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOpOMl ocH. [lapasmienbHbIi
IIEPEHOC.

[Tonsitue nBwxeHus u ero cBoictBa. PaBeHctBo ¢uryp. IlposBieHuss cummerpuu B
IPUPOAE, )KUBOIUCHU, CKYJIBITYpE, apXUTeKkType. KoMmo3uuun nBukeHui (mpocTenme
npumMepsl). [[puMeHeHne B reoMeTpUYEeCKUX 3a1a4ax.

INPEAMETHBIE PE3YJIBTATBI

K koHumy oOydenus B 7 kjacce oOydarOIIMHCS IMOJYYUT CIAEAYIOLIUE IPEIMETHBIE
pE3yIbTATHI:

Pacrio3HaBaTh H3y4€HHbBIE TE€OMETpUYECKHE (DUTYpBI, ONPENETATh HX B3aHUMHOE
pacrnojokeHue, H300pakaTh TeOMETpUYECKHue (UIYpbl, BBIIOJHATH  YEPTEXKHU
II0 YCJIOBHUIO 3a1aud. M3MepsTh JIuHENHbIE U yIVIOBbIE BEIWYMHBL. Pemrarts 3agaun Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEHWHBIX U YIVIOBBIX BEJIMYMH IIPEAMETOB B PEaIbHOMN
KU3HU, pa3MepoB MPHUPOJIHBIX OOBEKTOB. Pazmuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBI.

CTpouTh 4epTE)RH K T€OMETPUUECKUM 33]1a4aM.

[lonp30BaThCAd TpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATh NPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]au.

[IpoBOAUTE JTOTUYECKHUE PACCYKICHUS C UCIIOIB30BAHUEM F€OMETPUUYECKUX TEOPEM.
Ilonp30BaTbCAd NpU3HAKAMU PABEHCTBA IPSIMOYTOJBHBIX TPEYIOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHON K TUIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYrOJIbHUKA, B PEIICHUH
F€OMETPUYECKUX 3a/1a4.

Onpenensaty NapajyIebHOCTh MNPSIMBIX C TOMOIIBIO YIJIOB, KOTOpblE 00pa3syer ¢
HAUMH cekymas. OnpenensaTe MapauleIbHOCTh MPSIMBIX € ITOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOW MPSIMOM.

PemaTe 3amaun Ha KieT4aTol Oymare.

[TpoBOAUTH BBIYMCIIEHHS WU HAXOJIUTh YHCIOBbIE U OyKBEHHBIE 3HAUYECHUS YIJIOB B
F€OMETPUYECKUX 3aJayax C MCHOJIb30BAHUEM CYMMBl YIJIOB TPEYIrOJIbHUKOB U
MHOTOYTOJIbHUKOB,  CBOWCTB  YIJIOB, OOpa30BaHHbIX TIPU  TEPECEUCHUU JBYX
IIapajuIeNIbHBIX MPSAMBIX CEKyLIeH. Pemars npakTuyecKkue 3a1a4n Ha HaX0XKICHUE YIJIOB.



Brnanerp moHsiTUeM «reoMeTpuueckoe Mecto Touek» (manee - I'MT). Onpenensite
OMCCEKTPUCY YIJIa U CEPEIUHHBIN NMepneHAuKyysip K orpe3ky kak I'MT. Ilonb3oBaThes
nousitueM I'MT npu 10Ka3aTenbCTBE TEOMETPUUECKUX YTBEPKACHUN U MPU PEIICHUU
3a/1a4.

@opMynMpPOBaTh ONPEAECICHUS OKPYKHOCTH U KPYyTa, XOPJbl U JUAMETPA OKPYKHOCTH,
YBEPEHHO BIAJETh UX CBOMCTBaMH. ¥ METh JI0KA3bIBATh U MIPUMEHSTH 3TH CBOMCTBA IIPU
peLIeHNH 3a1a4.

Bnaners noHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHtp. Jloka3plBaTh W MCIHOJB30BaTh (aKkThl O TOM, UYTO OHMCCEKTPHUCHI YIJIOB
TPEYTrOJbHHUKA IIEPECEKAlOTCsl B OJHOW TOYKE, U O TOM, UYTO CEPEAUHHBIC
IIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bianerp MOHATHEM KacaTENbHOM K OKPYKHOCTH, IIOJb30BaTbCA TEOPEMOM O
NEPIECHINKYJIIPHOCTH KAaCAaTENbHOM W paauyca, NPOBEAEHHOIO K TOYKE KaCaHMs.
Jloka3bIBaTh PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYXKHOCTH, POBEAEHHBIX U3 OJHOU
TOYKH, U IIPUMEHSATH 3TO B PELICHUU T€OMETPUUYECKUX 3a1a4.

Jloka3pIBaThb M NPUMEHSATH MPOCTEUIINE T'€OMETPUUYECKUE HEPABEHCTBA, IIOHUMATh UX
MPAKTUYECKUNA CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE MIOCTPOCHUS C IIOMOILBIO LIUPKYJISA U JIMHEHUKH.

K kxoniy oOyuenuss B 8 kiacce oOydarOmIMICS TMOJYYHUT CIEAYIOIIME MPEIMETHBIC
pEe3yJbTaThI:

Pacro3naBaTh OCHOBHBIC BHUIBI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, MMOJIb30BAaThCS HX
CBOMCTBAMHU IIPU PELICHUH T'€OMETPUUYECKHUX 3aaad. Pa3nuuarh IMpU3HAKM U CBOMCTBA
napajiesorpaMma, poM0a M MpsIMOYTOJIbHUKA, TOKA3bIBATh UX U YBEPEHHO MPUMEHSTH
TIPY PEIICHUU TEOMETPUICCKUX 3a1ad.

Hcnonb30BaTh CBOWMCTBA TOYKH TIEPECEUCHUS MEAMaH TPEyrojbHUKa (IIEHTpa Macc) B
pelieHuu 3a1ad.

BraneTs moHATHEM CpeTHEH JIMHUM TPEYTONbHUKA U TPANSIIUU, IPUMEHAITh X CBOMCTBA
IIpY PEIICHHH TeOMETpUYEeCKuX 3amad. Mcmonp3oBaTh Teopemy dDaiieca M Teopemy O
MPOTMOPIIMOHATIBHBIX OTPE3KaX, MPUMEHSTh UX ISl peICHUSI TPAKTUUECKHUX 3a]1a4.
Pacnio3naBaTh 1eHTpaIbHO-CUMMETPUYHBIE (PUTYPHI M KCIIOJIB30BATh MX CBOMCTBA MpHU
pelieHuu 3a1ad.

Brnagets  moHATHAMH ~— TONOOMST  TPEYrOJIBHUKOB,  Kod(duimenta  moaolus,
COOTBETCTBEHHBIX DJICMCHTOB IOJOOHBIX TPEYrOJbHUKOB. VIMETh TMpeacTaBICHHUE O
npeoOpa3zoBaHun MoaA00OMsS W 0 momoOHbIX ¢urypax. Ilomp3oBaThes mNpU3HAKAMU
noso0usl TPEYrOJIbHUKOB TPU PEIICHUU TeoOMEeTpUUYecKnx 3anad. JlokassiBaTh U
NPUMEHATh OTHOIICHUS MPOIMOPIIMOHAILHOCTH B TPSIMOYTOJBHBIX TPEYTOJIbHHKAX.
[TpumensaTh mogo0ue B MPaKTUIECKUX 3aavax.



BeIBOIUTE W UCHONB30BaTh MpoCTeimne ¢GOpMyNbl s ITUIOMIAIXA TpPEyTroJbHHKA,
napajienorpaMma, pomM0a u Tpanenuu. BeraucisaTs (pa3nudHbBIMU CIIOCO0aMH) TUTOIIA b
TPEYTOJbHUKA M IUIOMAANM MHOTOYTOJBHBIX (GUTYp (MONB3YSACh, TAE HEOOXOIUMO,
KaJIbKYJSITOpOM).  3HaTh  OTHOUIEHWE  IUIOWAAe  MOJoOHBIX  Quryp u
NPUMEHATh TIPH perieHuu 3a7ad. [[puMeHATh MONydeHHBIE YMEHHUS B TMPAKTUYECKHUX
3aadax.

[Tonme3oBaTbest Teopemoit [ludaropa anst perieHuss T€OMETPHUECKUX W TPAKTHUECKUX
3anad. CTpoUTh MaTeMaTHYECKyI0 MOJIeNb B MPAKTUYECKUX 3a/1auax, CaMOCTOSTEIHHO
JieNaTh YepTEX U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Bnagerp MOHATHEM BIMCAHHOTO W IICHTPAIBHOTO YIUIa, yIJia MEXAy KacaTelbHOW W
XOpJIOH, ONMMCAaHHOW W BIMCAHHOW OKPY)KHOCTH TPEYTOJbHHKA W UYETHIPEXYTOJIHHHKA,
NIPUMEHSATH WX CBOMCTBA MPHU PEIICHUH 3a7ad.

[TpumeHsTh TOy4eHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTHh MAaTEMaTUYECKHE MOJEIH IS
3alad = peaJbHOM  JKW3HM W TPOBOJUTH  COOTBETCTBYIONINE  BBIYHCIICHUS C
NpPUMEHEHUEM TIOJO0MS W TPUTOHOMETPUH  (MOJB3YSACh, THAE€  HEOOXOAMMO,
KaJIbKYJIITOPOM).

K xoniy oOydyeHuss B 9 kJjacce OOydYarOIIMICS MOMYYUT CICAYIOIMIUE TPEIMETHBIE
pEe3yIbTaThI:

3HaTh TPUTOHOMETPHUUECKUE (PYHKIIMHU OCTPHIX YIJIOB, YMETh HAXOJAUTh C UX MOMOIIbIO
pa3IMYHbIC AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C TOMOIIBIO KaIbKYyJIsTOpPa) MJIWHBI W YIIBI IS
HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBaThcs  (QopMysNiaMH  TPHUBEJACHUS U OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOXIECTBOM  JUIA  HAXOXAECHUS COOTHOLIEHHM MEXKIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Jloka3plBaTh TEOPEMY CHHYCOB W TEOPEMY KOCHUHYCOB, TMPHUMEHSITh UX s
HaxXO0XXJICHUSI Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYroJIbHUKOBY), MIPU
pELICHUN TEOMETPpUYECKUX 3adad. [I[puMeHSATh MOTy4YeHHbIC 3HAHUS MPU PEIICHUU
MIPAKTUYECKUX 3a1a4.

[IpUMEHATh TPUTOHOMETPHIO B 3aJ]a4aX HA HAXOXKJICHUE IUIOLIA/IN, BBIBOJAUTDH U BIAJACTh
TPUTOHOMETPUUECKUMH (PopMyiaMu ISl TUIOHIAAM TPEYroJibHUKA, TapajieorpaMmma,
pom0Oa, Tpamenuu, BEHIBOAUTH U MPUMEHATh hopmyny ['epoHa u ¢opMyty ais miomaau
BBINYKJIOTO YETHIPEXYTOJIbHUKA.

NmeTh mpencTaBiieHME O TOMOTETHUH, MPUMEHSTh B MPAKTUYECKUX CHUTyalHsX.
Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3aay.

Hcnonb30BaTh TEOpEMbl O BIHMCAHHBIX Yriax, yriax MEXAy XopJaMu (CEeKyUIMMH) U
yIJIE MEKAY KacaTeJIbHOM U XOPAOU MPHU PEIICHUU TEOMETPUUYECKHUX 3a1a4. Jloka3bpiBaTh
U MPUMEHATh TEOPEMBI O IPOU3BEACHUU OTPE3KOB XOpPH, O MPOU3BEACHUU OTPE3KOB
CEKYIIUX, O KBaApaTe KacaTeJIbHOM.



Biagers moHATHEM KOOpPJIMHAT HAa IUIOCKOCTH, paboTaTh C ypaBHEHHUEM NPSIMOM Ha
IUIOCKOCTH. Bnajners MOHATHSIMH YIiIoBOro Kod(h(dHUIMEHTa W CBOOOJHOTO 4ICHA,
MOHUMATh UX TE€OMETPHUYSCKHI CMBICI M CBSI3b YIIIOBOTO KO3(uIMeHTa ¢ Bo3pacTaHUEM
U yObIBaHWEM JHMHCHHOW (QYHKIMH. YMETh pelmaTh METOJIOM KOOpIAWHAT 3ajayH,
CBSI3aHHBIC C MapaUICIIbHOCTBIO W TEPICHIUKYISPHOCTBIO MPSAMBIX, IIEpeceueHueM
IPSAMBIX, HAXO0XKJACHUEM TOUYEK ITePECCUCHHUS.

BrIBOIUTE M BIaJCTh YPAaBHCHHUEM OKPY)KHOCTH. VICIOIB30BaTh METOJ KOOPAWHAT JUIS
HaXOXKJCHUS MEePECECUCHU OKPYKHOCTEH M IpsAMBIX. BiageTs hopmynaMu paccTosHUS
OT TOYKH JIO MPSMOM, TUTOMIAAM MapajuiejiorpaMMa B KOOpJUHATaX, UMETh MOHATHE 00
OPHUEHTHPOBAaHHOW TuTomaAu. Ilomb30BaThCs METOAOM KOOPAWHAT HA ILIOCKOCTH,
IPUMEHATh €ro IPH PEHICHUHW TCOMETPUYCCKUX M IMPAKTHUYCCKUX 3aaad. [IpuMeHSTh
METOJI KOOPJMHAT B MPAKTHKO-OPUECHTUPOBAHHBIX T€OMETPUYCCKUX 3aadax.

Brnanets moHsTHEM BEKTOpa. YMETh CKJIQJbIBaTh M BBIYMTATh BEKTOPHI, YMHOXKATh Ha
4UCJIO, BIAJIETh NpaBWJIaMU TPEYrojJbHMKAa W  MapajuienorpamMmma. BriaaeTsb
MPaKTHYECKUMH HHTEPIIPETAMAMUA BEKTOPOB. YBEPEHHO II0JIb30BAThCS KOOPJIWHATAMHU
BEeKTOpa. BinajeTs cli0KeHHeM B BBIUUTAHHEM BEKTOPOB, YMHOKEHHEM BEKTOpa Ha YHUCIIO
B KOOpJIMHATAX.

Nmetrr mpencraBieHue o 0Oasuce (Ha INIOCKOCTH). PackiaipiBaTh BEKTOPHI 110
O0asucy. PackiagpiBaTh  BEKTOpPHI CHJI € TIOMOINBIO  MPOCHUPOBAHUS U
TPUTOHOMETPHUECKUX COOTHOIIEHUM. [IpUMEHATh MoyYeHHbIC 3HAHUS B MPOCTEHUIITUX
bu3nYeCKUX 3a7adax.

Brnmagetrr  MOHSATHEM  CKAJISIPHOTO  MPOU3BEACHUS  BEKTOPOB, IOHUMATh  €r0
TEOMETPUYCCKHN CMBICII U YBEPEHHO II0Jb30BAThCS €r0 BBIPAXKECHHUEM B JIEKAPTOBBIX
KOOpAWHATaX. 3HaTh JIUCTPUOYTUBHOCTH CKAJSIPHOTO IIPOM3BEACHUS W €ro CBS3b
¢ npoenupoBaHueM. [IpUMEHATh CKaISPHOE MPOM3BEJACHUE BEKTOPOB JJII HAXOXKJICHHS
JUTMH U YTJIOB. Pemath reoMeTpuuecKkue 3a1a4m ¢ ITOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUSI.
Hcmonb30BaTh CKaIpHOE MPOM3BEJCHUE BEKTOPOB B alreOpandeckux U (PU3HYECKUX
3a/1avuax.

Brnaners MOHATHUAMH MPAaBUILHOTO MHOTOYTOJIbBHUKA, JJTMHBI OKPY)KHOCTH, JUTUHBI TyTH
OKPY)XKHOCTH M paJuaHHONM Mephl yIJIa, BBIYUCIATH IUIOMIAJb Kpyra M €ro 4JacTei.
[Tonumatre cmbic umcna 7. [IpUMEHSATH TIOTyYEeHHBICE YMEHHUS TIPH PCIICHHH
MPaKTHYECKUX 3a/1ad. 3HATh HCTOPUYCCKHUE CBEJCHUS 00 M3MEPEHUH JUTHHBI OKPYKHOCTH
1 TUJIOIIA/IA KpYyTa.

NMeTh mipeacTaBlieHHE O MPeoOpa3oBaHUM IUIOCKOCTH, O JBIKCHHSAX. HaxomuTs ocu,
IEHTPHl CUMMETPUU (GUTYp, IIEHTPHl MOBOPOTA, HAXOJUTH KOMIIO3UITUU TPOCTEHIITNX
npeobpa3oBanuidi. [IpuMEHSTh IBMXKCHHUS IUIOCKOCTH IIPH PEHICHHH T€OMETPHYCCKUX
3a7ad4.

[TpumeHsTh TOy4eHHBIC 3HAHKS HA MPAKTUKE — CTPOUTHh MAaTEMAaTUUECKHE MOJEIH IS
3aJad  peaqbHOM JKU3HU W  TPOBOJUTH  COOTBETCTBYIOIIME  BBIYUCIICHHS C
OpUMEHEHUEM TMOoA00UsT W  TPUTOHOMETpPUYECKHX (yHKIMA (TOJB3YyACh, Tl
HEO00XO0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INIAHUPOBAHUE

7 KUIIACC

HazBanue paznena KonuuectBo OCHOBHBIE BU/IBI ICSITEIBHOCTH
OcHOBHOE coJiep>KaHue

(TemBbI) Kypca JacoB 00yJaronuxcs

Hauana reomeTrpun. 28 W cropuist BOBHUKHOBEHUS U 3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS

[Ipocrenine
reOMETPUYECKUE (PUTYPBI

1 ux cBorcTBa. M3mepenue
FEOMETPUYECKHUX BEJIMUUH

Pa3BUTHS TEOMETPHUH.
HauanbHble HOHATHS TEOMETPUM.
Touka, psiMasi, OTPE30K, JIy4.
[TonsiTue 00 akcuome, TEopeme,
NT0OKa3aTEIbCTBE, OIPEIEICHUH,
CBOWCTBE, IPU3HAKE.

B3anmHOE pacnoso)KEHHE TOUEK
Ha psAMoi. M3mepenue IIHEI
OTpE3Ka, paCCTOAHUE MEXKIY
TOYKAMH.

[TosrymockocTh 1 yroJi. Buasl
yrJioB. i3MepeHue BENU4MH yTiloB.
BepTukanbHbIE U CMEXKHBIE YIJIBL.
[TapamiensHble 1
MEePICHANKYJIIPHBIE IPSIMBIE.
buccekrpuca yria.

Jlomanasi. Buael tomansix. JInuHa
nToMaHOM. MHOTOYTrOJIbBHUKH.
[lepuMeTp MHOTOYTOJIBHUKA.

r€OMETPUU, IPUMEHEHUEM T'€OMETPUU B
PEATbHOM KU3HMU.

DopMyIUPOBATH OCHOBHBIE ITOHSTHS,
ONPEAEIICHUS] U AKCUOMBI.

Pacrio3HaBaTh M3y4eHHBIE TEOMETPUYECKUE
(bUryphI, OPEEsATh UX B3aUMHOE
[PacmoJIOKEHUE, BBITIOIHSITH YEPTEK IO
YCJIIOBHIO 3aJa4H.

M 3MepsTh TMHEWHBIE U YTIIOBbBIE

BEJIMYUHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.

OnpenensiTe «Ha IJ1a3» pa3MepPbl peaIbHbIX
00BEKTOB, MTPOBOJIUTH TPYOYIO OLIEHKY UX
pa3MepoB.

Pemiats 3a1a4 Ha BBIYUCIIEHUE 1JIUH
OTPE3KOB U BEJINYMH YIJIOB.

Pemrars 3a1a4n Ha B3aMMHOE PACIIOI0KEHUE
reomeTpudeckux guryp. [IpoBoauts
KJIACCU(PHUKALIMIO YTIIOB,




[ToHsiTHE O BBIMYKJIBIX U
HEBBITYKJIBIX MHOTOYTOJIbHUKAX.
MHCTpYMEHTHI TSI U3BMEPEHUN U
[MOCTPOCHUH

BBIYHCIISITH IMHENHBIE U YTJIOBBIE
BEJIMYMHBI, IPOBOIUTH HEOOXOIUMbIE
TOKA3aTEIIbHBIE PACCYKICHUSI.

BbIUUCTSATH EpUMETPBI IPOCTEUINX (HUryp,
ITOMaHBIX.

Pa3nuyaTh BBIMYKIIBIE U HEBBIITYKIIbIC
MHOTOYTOJIbHUKH, PaBHBIE (PUTYPBHI.
[IpoBOAMTH MPOCTENIINE TOCTPOCHHUS U
M3MEPEHUS C IOMOIIBIO HHCTPYMEHTOB

TpeyronbHuKN
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Menuana, OMCCeKTpuca U BbICOTa
TPEYTOJIbHUKA.

PaBEeHCTBO TPEYrOJIBLHUKOB.
[IepBbI1i 1 BTOPOW NPU3HAKU
[PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpeHHBIE TPEYTOIBHUKH U
ux cBorcTBa. [Ipu3Hak
PaBHOOEPEHHOTO TPEYTOJbHUKA.
Tperunii npu3HaK paBEHCTBA
TPEYTOJIbHUKOB.

DuUrypsl ¢ 0CEBOM CHMMETPUEN.
[Iprumepsl cummeTpun

B OKPY’KAIOILEM MHUpE

Pacnio3HaBaTh apbl paBHBIX
TPEYrOJIbHIUKOB HAa TOTOBBIX YEPTEkKaX U
Ha KJeT4aTon Oymare (C ykazaHuem
MPU3HAKOB).

OmnpenensiTh Hapbl PaBHBIX TPEYTOJILHUKOB B
reOMETPUUYECKUX KOH(PHUTYpaIusx

(c ykazaHueM MPU3HAKOB).

BriBoauTh ciencTBYA (PaBEHCTB
COOTBETCTBYIOIIHUX AJIIEMEHTOB)

U3 PaBEHCTBA TPEYTOJbHUKOB.
Vcnionb30BaTh MPU3HAKY PABEHCTBA
TPEYTOJHLHUKOB B PEIICHUH
TeOMETPUUYECKUX 3a/1a4.
DopMyIMpoBaTh ONpeaAeTICHUsS
OMCCEKTPHUCHI, BRICOTHI, METUAHBI
TPEYroJbHUKA; CEPETUHHOTO




MEPIICHINKYJIPA OTPE3KA; IEPUMETPA
TPEYroJbHUKA, OCH CHMMETPHUH (PUTYPBHI.
Pacnio3naBaTh (pUTypHI ¢ OCEBOM
CHUMMETPHUEH.

Paznruath NOHATHS CBOMCTBA U TPU3HAKA,
(bOpMyIUPOBATH COOTBETCTBYIOITHE
TTOTUYECKNE YTBEPKIACHHUS.

Jloxa3pIBaTh M MPUMEHATH CBOWCTBA U
pU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA B PEILICHUH
reOMETPUYECKHX 3a/1a4.

CTpouTh YepTekKH, peiiaTh 3a,1a4u C
MOMOILBIO HAXOX/ICHHS PaBHBIX
TPEYTOJIbHUKOB.

M crionb30BaTh HUPPOBBIE PECYPCHI

1711 TOCTPOEHUN 1 UCCIIEIOBAHUS CBOMCTB
M3ydaeMbIX (PUTyp U KOH(UTypaLuid

[TapannensHOCTh. CymMMa
YTJI0B MHOTOYTOJIbHUKA
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[TapannenbHOCTh NPAMBIX.

CBOMCTBA U MPU3HAKU

NapaJIJIENbHBIX IPSIMBIX.

CyMMa yTi0B TPEyTroJbHUKA.
Bremnue yribl TpeyroiabHuka. CymMmma)
BHYTPEHHHUX YTJIOB MHOTOYTOJIbHUKA U
BHEIIIHUX YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA

DopMyIHpPOBATH MOHATHE MAPATIIETbHBIX
MPSAMBIX, HAXOUTh IPAKTUYECKUE
[IPUMEPBI.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS
reoOMETpHUH, MATHIM NocTynatoM EBknnna,
3HaueHueM padbot JlobaueBckoro.
M3y4yaTh CBOICTBA yTI0B, 00pa30BaHHBIX
[TPY [IEPECEUCHNH MTapaJUICIIbHBIX MPSAMBIX




CEKYyILEH.

[IpoBOAUTE JOKA3aTENBCTBA
MMapaAJUICITBHOCTH JIBYX MPSIMbBIX

C MIOMOIIBIO YTJIOB, 00pPa30BaHHBIX

[pY NIEPECEUCHUHN ATUX NPSIMBIX TPEThEN
MIPSAMOM.

Pa3nnyaTh CBOMCTBA Y MPU3HAKHU
MMapaAJICITbHBIX MPSIMBIX, IPUMEHSTh UX MPH
[PELICHNY TEOMETPUUECKHUX 3a]1a4.
Bb1ryuciisiTb CyMMy YIJIOB TPEYTOJIbHUKA,
CyMMY BHYTPEHHHUX YIJI0B MHOTOYTOJIbHUKA
Y BHEIITHUX YTJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA.

HaxoauTh 4nciaoBbic 1 OYKBEHHBIC
3HAYCHUS YIJII0B B TEOMETPUUECKUX

3aJa4ax ¢ HCIOJIb30BAHUEM TEOPEM O
CyYMME YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA.

[ [pMEHATH MOJTY4Y€HHBIC 3HAHUS TTPU
PEIIEHUY TEOMETPUUECKUX 3a1ad

[ IpssmMoyTrosbHBIE
TPEYTOJIbBHUKU

[Ipr3HaKu paBEeHCTBA MPSAMOYTOJIBHBIX
TpeyroJibHUKOB. [lepnenaukynsap u
HaKJIOHHAsI.

CBOMCTBO MENAHbI

J{oxa3pIBaTh NPU3HAKU PABEHCTBA
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
OrnpenensaTe napbl paBHbIX MPSAMOYTOJIBHBIX
TPEyTOJIbHUKOB




MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
[MPOBEAEHHOM K TUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK

c yriiom B 30°

Ha KJIeTYaTol OyMare U B reOMETPUUYECKUX
KOH(pUTYpanusaxX (C yka3aHHeM IIPU3HAKOB).
M crionbp30BaTh NPU3HAKY PABEHCTBA
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPABECHCTBO O HAKJIOHHOM U
MEPICHIUKYJISIPE B PEILICHUHU
FEOMETPUYECKUX 3a]1a4.

Jloxa3bpIBaTh CBOMCTBO MEJIMAHBI
MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
MMPOBEAEHHON K TUIIOTEHY3€E, U
COOTBETCTBYIOIIUAM ITPU3HAK; CBOMCTBA U
MMPU3HAKY NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

¢ yriom B 30°.

[ [puMEHSTh MOJYYEHHBIC 3HAHUS TTPU
[PEILICHNU TEOMETPUUECKHX 3a]1a4.
Pemats 3a1aum Ha TPUMEHEHHUE CBOMCTB
MPSAMOYTOJILHOTO TPEYTOJIbHUKA.

M cronp30BaTh MOJTYYEHHBIE 3a]1a491

[P PEIICHUN MPAKTUYECKUX

3ajgau

['eomerpuyeckue
HEPABCHCTBA

CoOTHOLIEHUS MEXKAY CTOPOHAMH H
YTJIaMU TPEYTOJIbHUKA.
HepaBeHCTBO TpeyronbHUKA.

BpIBOAUTH NPOCTENIIINE TEOMETPUYECKUE
HEPAaBEHCTBA, IOHUMATh UX IIPAKTUYECKUX
CMBICIL.




HepaBeHCTBO 0 IJIMHE JIOMAaHOWU.
HepaBeHncTBO Mex) Iy

MEePICHINKYJISIPOM U HAKJIOHHO.
PaccTostHME OT TOYKHM JO NPSMOU

cnonbp30BaTh NOKa3aHHBIE
reoOMETPUYECKHUE HEPABEHCTRA,
CUMMETPHIO B PEIICHUHU 3a1a4

OKpYHOCTb.
['ecomeTprueckre Mecra
touek. [locTpoenus

C IIOMOIIIBIO IUPKYJIS U
ITAHEUKH
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OKpy>KHOCTb, XOPJIbI ¥ TUAMETPBHI,
WX CBOMCTBA. B3auMHOe
[PACIOJIOKEHUE OKPYKHOCTH U
npsimon. KacarenpHas u cexymas K
OKPY’KHOCTH.

OKpy>KHOCTb, BIINCAHHAS B YTOJI.
[loHATHE O TEOMETPUUECKOM MECTE
Touek. [[pumepbl reomeTprudecKux
MECT TOUYEK Ha IJIOCKOCTH.
OnncanHas OKpy>KHOCThb
TPEYroJIbHUKA, €€ LIeHTp. MeToa
F€OMETPUYECKHX MECT TOUEK

[IPU PELIEHUU T€OMETPUYECKUX
3a/1ay.

O60CHOBaHMSI IPOCTEHTITIX
MMOCTPOECHUM, dTAIIbI 3aa41

Ha [TOCTPOEHUS, pELIEHUE 3a/1a4 Ha
[TOCTPOCHUE LIUPKYJIEM U
IMTMHEUKOMN

DOopMyJIMPOBATH ONPEIEICHU
OKPY’KHOCTH, XOPJbI, JUAMETPA U
KacaTeJIbHOM K OKpYKHOCTH. M3ydaTh ux
CBOMCTBA, NPU3HAKH, IOCTPOCHHE
YEPTEKEN.

VccienoBarb, B TOM YHMCIIE UCTIOJIB3YS
U(POBBIE pECYPCHI: OKPY’KHOCTD,
BIIMCAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB
KACATEJIbHBIX.

OBnazeBaTh MOHATHEM OIMCAHHON
OKPY’KHOCTH TPEYTOJIbHHKA.
DopMyIMpPOBATH 3TAIBI 33124

Ha rocTpoeHue (IoCTPOCHHE,
TOKA3aTeNIbCTBO, UCCIIEI0BAHNUE),
MTPOBOAUTH 33/1a4X HA MIOCTPOEHUE,
OCYILECTBIISITE OCHOBHBIE [IOCTPOEHHUS
LIUPKYJIEM U JINHEHKOM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
rEOMETPUH, KIIACCUYECKUMH 3a1a4aMHU O
MMOCTPOCHUU




YACOBIIO ITPOI'PAMME

[ToBTOpEeHME, 0000IIECHNE, 10 [ToBTOpEeHHE 1 0000IICHUE PemaTte 3a1a9u, WIITFOCTPUPYIONINE CBSA3H

CUCTeMAaTH3aI¥sI 3HAHUH OCHOBHBIX MTOHITHA U METOJIOB MEXTy pa3IMIHBIMU TEMaMH Kypca
Kypca 7 kiacca

OBIIEE KOJIMYECTBO 102




8 KJIACC

cBoiictBa. [IpsMoyrompHuK, pomoO,
KBaJpaT, UX MPU3HAKA U CBOWCTBA.
Cpenusis TMHUS TPEYTrOJbHUKA.
Tpanenus. PaBHoOeapeHHas
Tparenus, €€ CBOMCTBA U

npusHaku. [IpsmoyronbsHas
Tpanenus. CpeaHss TMHUS
rpaneuuu. Teopema Daneca.
Teopema 0 mpoNOPUHMOHAIIBHBIX
oTpe3kax. LlenTp macc
TpeyrojbHuKa. L{eHTpanbHo-
CUMMETpPUYHbIE QUTYDPbI

HasBanue paznena KonuyecTBo OCHOBHBIE BU/IbI AEATEIBHOCTH
OCHOBHOE coziepKaHUE

(TembI) Kypca 4acoB 00yJaroInXCst

UeTbIpEXYTOIbHUKI 22 [Tapamrenorpamm, ero mpusHaku U |MI300paxkaTh M HAXOAWTH HA YEePTEKAX

YETBIPEXYTOJIBHUKN PA3HBIX BUJIOB U UX
DJIEMEHTBI.

DopMyIUpOBaTh OIIPEACICHUSA
rapajuiesiorpamma, IpsMOyroJIbHUKA,
pom0Oa, KBaJpaTa, Tpareuuu, paBHOOOKOM
Tparenyu, NpAMOYyroJIbHOW TpaIeuu.
Jloxa3pIBaTh U UCIIOJIB30BAThH

[IPY PELLICHUH 3a4a4 ITPU3HAKHU U CBOMCTBA
[apasuiesiorpamma, IpsIMOyTOJIbHHUKA,
pom0Oa, KBajpara, Tparneunu, paBHOOOKOM
Tparelnyu, NPAMOYTroJIbHOW TpaIeuu.
/loxa3pIBaTh U UCIOJIB30BATh

[Ipy perieHnH 3a1a4d teopeMsl Daeca u

0 MPOIOPIMOHATIBHBIX OTPE3KAX.
DopMyIMpPOBaTh U JOKA3bIBATh CBOMCTBA
TOYKH IEPECEUCHUS MENAH
TPEYTOJIBbHUKA; 10JIy4aTh IIPEACTABICHUS O
METOJIe Macc, O CBSI3U ¢ (PUBUKOIA.
DOpMyYJIMPOBATH OIPEICIEHUE U
ITOKa3bIBaTh CBOMCTBA LIEHTPAJIbHO-
CUMMETPUYHBIX QUTYD.




PemaTe 3a/1a4m ¢ HCTIOJIL30BAHIEM CBOMCTB
U [IPU3HAKOB MapaieiorpaMmma.
[TpoBOAMTH NeseHre OTpe3Ka Ha PaBHbBIE
JACTH C TIOMOIIBIO IIUPKYJIS U THHEUKH.
cnions30BaTh U(ppOBBIC pECYPCHI

TSI ICCIICIOBAHMSI CBOMCTB M3y4aeMBbIX
buryp u KoHpuUrypanun

[TonoOue
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[TogoOue TpeyroJbHUKOB,

ko3 dunreHT nogoous. [Ipuznaxku
Mo00Us TPEYTOJIbHUKOB.
[Ipumenenune nopoous

[PU PEIICHUN MPAKTHYECKUX
3a7a4. BeeneHue noHaTus
npeoOpa3oBaHusl MOI00US U
MoTI00HBIX (HUTYP

Haxonutb mo100HbIE TPEYTOJIBHUKY Ha
rOTOBBIX UEepPTEXaX, YKa3bIBaTh
COOTBETCTBYIOIIME TPU3HAKH TTOIO0MSI.
Onpenensts napbl MOA00HBIX
TPEYTOJIbHUKOB B TEOMETPUUECKUX
KOH(UTYypanusx.

Pemate 3a1aun Ha MOJOOHBIE TPEYTOIBHUKH
C TIOMOIITLI0 CAMOCTOSITEIIBHOTO ITOCTPOCHUS
YepTeKel U HaXO0XKIEHUS TIOI0OHBIX
TPEYTOJIbHUKOB, C YKa3aHUEM MPU3HAKOB
MOJ00MS.

[IpoBOAWTH NOKA3aTEIHCTBA

C UCTIOJIb30BAaHUEM MMPU3HAKOB MOA00US.
[IpuMeHSTh MOTyYCHHBIC 3HAHUS TIPH
PEIICHUH TeOMETPHUECKUX U MTPAKTUUECKUX
3asay.

3HAKOMUTHCS C TTIOHATUSIMU
peodpa3zoBaHusl MOJ00US U TTOJOOHBIX

puryp




[ [nomane 16 [Tonstue momaau. CBoicTBa DopMyIMpOBaTH CBOMCTBA IJIOIIAIH,
[UI0I1a/Iel TEOMETPUUECKUX QUTYpP.  [BBISICHATH UX HAIJIIHBIA CMBICII.

[IpocTeiiue popMybi BrI1BOIUTE (hOpMYIIBI TIIOMIATH
JUIS TUIOIAAN TPEYTOJIbHHUKA, [1apajuiesIorpamMmMa, TPEyroJbHHKA,
napasuiesorpaMma, pomMoa u Tpanenuu u3 Gopmyibl MIOMIAAN

Tpanenuu. IInomaau mogo0HbIX GUTYpIPIMOYTOIbHUKA (KBaapaTa).

Haxonuts miomaay Guryp, n300paxEHHbIX
Ha KJIETYaTON Oymare, HCII0JIb30BaTh
pa30uneHne Ha 9acTH U IOCTPOCHHUE.
Haxonuth miioniaan noJo0HbIX GUTYP.
BbIYUCIIATH TUIOMIAAN PA3TUYHBIX
MHOTOYTOJBHBIX (QUTYD.

Perrath 3aga4u Ha MJIoniaab

C MIPAKTUIECKUM COJIEpPIKaHUEM

Teopema [Tudaropa u 18 Teopema Iludaropa. IlpumeHenue [3HAKOMUTHCA C UCTOPUEH TEOPEMBI
Hayaja TPUTOHOMETPUU reopeMbl [Iudaropa npu pemenun [[Iudaropa.
[MPAKTUYECKUX 3a]1a4. Jloxa3eiBaTh TeopeMy Iludaropa.
[ IponopiiMOHAIbHBIE OTPE3KH JloKa3bIBaTh COOTHOILLICHUS MEXKIY
B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE. MPOTOPLIMOHAIBHBIMUA OTPE3KaMH B
CuHyC, KOCUHYC, TAHT'€HC U KOTaHT€HCIPSIMOYTOJIbHOM TPEYTOJIbHUKE U
OCTpPOTO yrja IpsiMOYTrOJIbHOTO MIPUMEHSITh UX TPH PELICHUH
TpeyrojbHUKA. TPUTOHOMETPUUECKUE EOMETPUUYECKUX 3aad.
¢bynkuuu yraos B 30°, 45° u 60° Pewiars 3aga4v HA TPUMEHEHHUE TEOPEMBI

[Tudaropa, B TOM 4ncie ¢ NPaKTUIECKUM




COJIEpIKaHUEM.
Onpenensitb OCHOBHBIC
TPUTOHOMETpHUECKHE (YYHKIIMH yTJIa C
MOMOIIBIO MPSIMOYTOIBHOTO
TPEYrOJIbHUKA, COCTABIIATH TAOIUILY
3HAUYCHUU TPUTOHOMETPUUECKUX (DYHKIIHUMA
1711 OCHOBHBIX YIJIOB.

[IpuMeHSTD MMOTydeHHBIC 3HAHUS U
YMEHUS MPU PEUICHUU MTPAKTUYECKUX
3ajay.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS
TPUTOHOMETPUU

Y T7IbI M YETBIPEXYTOJIbHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO

20

BrincanHble ¥ HEHTPAIbHBIE YTIIbI,
YTOJI MEXYy KacaTeIIbHOU 1
XOpIOM. YTIIBI MEKIY XOpAaMU U
CEKYLUMU.

BrincanHble U ONMCaHHbBIE
YEeThIPEXYToNbHUKN. CBOWCTBA U
MIPU3HAKW BIIMCAHHOTO
YETBIPEXYTOJIBHUKA.

B3auMHOe pacrionoKeHue AByx
oKkpyxHOcTel. Kacanue
okpyx)HOCTel. OO1IHe
KAacaTeJIbHBIE K IBYM
OKPY>KHOCTSIM

DOopMyIMPOBATh OCHOBHBIE OIPEAECIEHUS,
CBSI3aHHBIC C yIilaMu B Kpyre (BIHMCaHHBIN
YTOJI, HEHTPAJIbHBIN yTo).

HaxoauTe BIIMCaHHBIE YIJIbI, OIUPAOIIUEC
Ha OJIHY 1yT'y, BBIYUCIATH YTJIbI C IOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YTIJlaX, TEOPEMBI O
BIIMCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI

0 LIEHTPAJILHOM YTJIE.

MccenmenoBarh, B TOM YHCIIE C TOMOILBIO
1I1(DPOBBIX PECYPCOB, BIUCAHHBIE U
ONMCAHHBIE YETHIPEXYTOIbHUKH,

BBIBOJUTH UX CBOMCTBA U ITPU3HAKHU.




M cronp30BaTh 3TH CBOMCTBA Y IPU3HAKU
[IPU PEIICHUU 3a/1a4

[ToBTOpeHue, 06001IeHNE, 10 [loBTOpEHNE OCHOBHBIX IOHATUN U Pewars 3a1a4n, WIUTIOCTPUPYIOIIKE CBSI3H

CUCTEMaTU3alMs 3HaHUN METOJIOB KypcOB 7 U 8 KJIaCCOB, MEXy Pa3IMYHbIMA TEMAMU Kypca
000011IeHNE 3HAHUI

OBLIEE KOJIMYECTBO 102
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9 KJIACC

HasBanue paznena KonuyecTBo OCHOBHBIE BU/IbI AEATEIBHOCTH
OCHOBHOE coziepKaHUE

(TembI) Kypca 4acoB 00yJaroInXCst

Pernienue TpeyroasHUKOB 22 CuHyC, KOCUHYC, TAHT'€HC yTJI0B 0T  [POPMYIMPOBATH ONPEAEICHUS

0 1o 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOKAECTBO.
DOpMyJIbI IPUBEICHUS.

Pemenue TpeyroapHuKOB. Teopema
KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHYECKUX 3a1a4 C
MCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
TpuronoMmerpruueckue GopmMyJsl
TUTSl TUTOIA/IA TPEYTOJIBHHKA,
napajuiesiorpamma.

Dopmyna ['epona. Dopmyiia miomaamn

BBIITYKJIOTO quBIpéxyFOJ'IBHI/IKa

TPUTOHOMETPUUCCKUX (PYHKITUN TYIBIX U
MPSIMBIX YTJIOB.

CocrapisiTh TaONIHIy 3HAYECHUN
TPUTOHOMETPHUYECKUX (DYHKITUN

111 OCHOBHBIX yruioB ot 0 1o 180°.
BBIBOIUTH COOTHOIIEHUS] MEXKTY
TPUTOHOMETPHUYECKUMH (DYHKITUSIMHU.
BoiBoauTh ipocTeimme GopMybl
MPUBEICHUS U3 T€OMETPUUECKUX
COOOpaKCHHM.

BrIBOIUTH TEOPEMY KOCUHYCOB U TEOPEMY
CUHYCOB (C painyCOM OMMCAHHOU
OKPY>KHOCTH).

Pemats 3a1a4n o reoMeTpun

C HCIIOJB30BaHUE TEOPEM KOCHHYCOB U
CUHYCOB, HaXOAUTh PaJuyC OINHUCAHHOU
OKPY>KHOCTH.

PemaTe MpakTUYECKUE 3a/1a4M, CBOSIINECS
K HaXO0KJICHUIO Pa3IMYHBIX AJIEMEHTOB
TPEYTOJbHUKA.

BbIBOAUTH TPUTOHOMETPUYECKHE




(bopMyIIbI IS IIJIOIAAN TPEYTOJIbHUKA,
napajuienorpamma, popmyiy I'epona,
(hopMyJTy MIIOLIAAH BBITYKJIOTO
YEThIPEXYTOJIbHUKA.

Pemmath 3a1a4u ¢ UCIIOJIB30BAHUEM
M3Y4YEHHBIX TEOPEM U COOTHOLIECHUH.
PeraTe NpakTUYECKUE 3a1a41

Ha HAXO0>KJICHHUE TUIOLaH C IPUMEHEHHEM
AHHBIX (hopmyT

[Togo0ue TpeyroJbHIUKOB 12 Xopbl 1 OJ0OHBIE TPEYTOJIBHUKH B |/{0Ka3bIBaTh TEOPEMBI O IPOU3BEICHUU
OKpyx’HOCTH. Teopema OTPE3KOB XOP/I, TEOPEMBI O IPOUZBEACHUU
0 ITPOU3BEICHUU OTPE3KOB XOPJ, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJpare
TEOPEMBI O POU3BEICHUA KacaTelibHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYILHUX, TEOpeMa MccnenoBarh, B TOM YKCIIE C IIOMOIIBIO
0 KBaJpaTe KacaTeJbHOM. 1IU(DPOBBIX PECYPCOB, U3ydaeMble
[I[pumMeHeHue npu pelIeHUN KOH(pUTypaIuu.
FEOMETPUYECKUX 3a]1a4. [ [puMEHSTh JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenasl. [PU PELIEHUM T€OMETPUUECKUX 3a4aY.
[TonsiTe 0 rOMOTETUH 3HAKOMUTHCS C IOHSITUEM O TOMOTETHH, C
€ro NPUMEHEHNUEM, B TOM UYHUCIIE
B IIPAKTUYECKUX CUTYaALIHSIX
MeToa KOOpIUHAT 10 'YpaBHEHHE MPSAMOM HA IIJIOCKOCTH. OcBauBaTh NOHSATUE MPSIMOYTOJIBHOMN

YrioBoit ko3hdUIMeHT u
CBOOOIHBIN WJIEH, UX
FEOMETPUYECKUN CMBICIL.

CHUCTEMBI KOOPAMHAT, I€KAPTOBBIX
KOOpJUHAT TOYKH.
Bp1BOIUTH ypaBHEHUS NIPSIMOU




[TapamienbHOCTh U
MEPICHIUKYISIPHOCTD MPSIMBIX
(uepe3 yriaoBoi K03 UITUEHT).
'YpaBHEHUE OKPY>KHOCTH.
Haxoxnenue nepeceyeHuin
OKPYHOCTEN U MPSAMBIX

B KoOpAuHaTax. @opmysa pacCTOSHUS
OT TOYKH JO MPSMOM.

[momaae napasienorpaMmma

B KOOpJMHATAX, TOHSTHE

00 OpUEHTUPOBAHHOM TIOIIA/IN.
[IprMmeHeHue MeToAa KOOpAUHAT

B IPAKTUYECKU-OPUCHTUPOBAHHBIX
FEOMETPUYECKHX 3a/1a4ax

B KOOpAMHATAX, YPABHEHUE OKPYKHOCTH.
BriaensaTe NOJHBIA KBaApPAT AJIs
HaxXO0JICHUS LIEHTpa U paauyca
OKPYHOCTH 1O €€ ypaBHeHHI0. HaxoauTh
TOYKH ITEPECECUCHUS PAMBIX U
OKPY’KHOCTEN B IPSIMOYTOJIBHON CHUCTEME
KOOpIUHAT.

PermaTe 3a/1a4u Ha HAX0XKJICHUE PACCTOSTHUSA
OT TOYKH 10 IpsiMoil. BeiBoguTh hopmyy
MJIOIIAIU TapaJlIesIorpaMMa B KOOPIMHATAX,
3HAKOMUTBCS C IOHATHEM
OPUEHTUPOBAHHOM TUIOIIA/IH.

[[puMeHsATh METOA KOOPIMHAT

B [IPAKTHUYECKH-OPUEHTUPOBAHHBIX
reOMETPUYECKHX 3a/1a4aX, UCCIIEI0BATh
MPUIOKEHUS METO/1a KOOPIUHAT

B BBIYMCIIUTEIBHON MAaTEMATUKE U
MH(OpMATHUKE.

M cnonb30BaTh HU(POBBIE pECypChl

TSl IOCTPOEHHMS M HCCIIEJOBAHUM.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHUSA
F€OMETPUH, UICTOPUEN METO/A

KOOpJIUHAT




BekTopsl
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Bektopsl Ha ockocTu. CroxkeHue u
BHIYMTAHHUE BEKTOPOB — MpaBUia
TPEYTOJIbHUKA U NapaJlIeJorpaMma.
'YMHOKEHHE BEKTOpPA Ha YUCJIO.
Koopaunatel Bektopa. ClioxeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHUE
BEKTOpA HA YHUCIIO B KOOPAUHATAX.
[IpuMeHeHre BEKTOPOB B (hU3HUKE,
[IEHTP Macc.

[TonsTre o 6a3uce (Ha MIOCKOCTH).
Pa3noxeHust BEKTOPOB MO 0a3ucy.
CkansipHO€ IPOU3BEICHUE BEKTOPOB,
FEOMETPUYECKUI CMBICT U
BBIPAKEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpuOyTUBHOCTH
CKJISIPHOTO TIPOU3BEICHHUS.
CxaJisipHOE TPOU3BEICHUE U
POCLIMPOBAHKE.

[IpmMeHeHue CKAISIPHOTO
MPOU3BEICHUS BEKTOPOB

ISl HAXOKJICHUS JUTUH U YTJIOB.
Peliienre reoMeTpUYEeCKUX 3a7a4 C
MOMOIIIBIO CKAJISIPHOTO
[IPOU3BEACHUS

BBOIWUTH BEKTOPHI KaK HAIPABJICHHBIC
OTPE3KU, UCCIEA0BATH T€OMETPUYECKUI
(mepemerienue) U puznyeckuit (cumia)
CMBICJIbI BEKTOPOB.

3HaATh ONPEAEICHHUS] CYMMBI U pa3HOCTH
BEKTOPOB, YMHOXEHHUS BEKTOPA HA YUCIIO,
MCCIIE0BATh T€OMETPUYECKUI U
(hU3UYECKUI CMBICI 3TUX OTEpaIni.
Pemats reoOMETpUYECKUE 3a1a4U C
VICIIOJIb30BAaHUEM BEKTOPOB.
MccnenoBath CBsI3b BEKTOPOB

C MMOHATHUSAMHU PABHOACHCTBYIOIIEN CHII U
[PaBHOBECHS CHUJI, IPUMEHSITh BEKTOPHI

K IPOCTEHIIINM 33/1ayaM MEXaHUKU U
CTaTUKHU.

PacknaapiBaTh BEKTOP MO IBYM
HEKOJJIMHEAPHBIM BEKTOPaM, PacKJIabIBaTh
BEKTOPHI CUJI C TOMOLIBIO MPOCLIMPOBAHHUS U
TPUTOHOMETPUYECKUX COOTHOILICHUM.
OrnpenensiTe CKaJsIpHOE MPOU3BENCHNE
BEKTOPOB F'€OMETPUYECKU U

B KOOpJAMHATAX, TOKA3bIBATh
PaBHOCUJIBHOCTB OIPEICIICHUM U
MACTPUOYTUBHOCTD CKAJISIPHOTO
[TPOU3BEICHUS.




BbI4uCIATS CyMMY, Pa3HOCTB U CKAJIIPHOE
[IPOU3BEJCHUE BEKTOPOB B KOOPJANHATAX.
[ [pMEHATH CKaJISAPHOE MPOU3BEIACHUE
JUUIS1 HAXOKJICHUS JUIMH U YTJIOB.
ccmenoBarh CBA3b CKAISIPHOTO
IIPOU3BEIACHUS U OPTOTOHAJIBHOTO
[IPOCLIMPOBAHUS, IPUMEHSITH B 3aJa4ax.
Pemats reoMeTpUUECKHE 3a1a491

C IIOMOLIBIO CKAJISIPHOT'O ITPOU3BEACHUS.
PemaTe 331241 Ha NPAKTUYECKOE
[IPUMEHEHUE CKAJSIPHOTO MPUJIOKEHHUS B
(u3uke (BbrancieHue paboThl

B MEXAHUKE)

JInvHa okpyx)HOCTH
Y IUIOLIAIb Kpyra
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[IpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX BJIEMEHTOB.
Hucno & v [IMHA OKPYKHOCTH.
J[muHa nyry OKPY>KHOCTH.
Panunannas mepa yria.

[ itomanb Kpyra u €ro 3JI€MEHTOB
(cexTopa u CerMeHTa).
Brruncienne nepuMeTpoB

U rtonaaeit puryp, BKIOYAIOIINX
PIIEMEHTHI KpyTa

DopMyJIMPOBATH ONPEIEICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOJAUTb UX AJIEMEHTBHI.
[lo1b30BaTHCA MOHATUEM JTMHBI
OKPYHOCTH, BBEIEHHBIM C [IOMOLIbIO
MPaBUIIbHBIX MHOTOYTOJIbHUKOB,
OMPEAENATh YACIO T, JJIMHY IYTH U
paavaHHYIO MEpy yria.

[IpoBOANTE EPEXO] OT pAAUAHHOU MEPBI
yTiia K TpalyCHOM 1 Ha000pOT.

Onpenensars MmIomaas Kpyra.

BreiBoauTh hopMyIiel (B TpaLyCHOM




Y pajuaHHON Mepe) AJisl IJIMH JyT,
MJIONIAJICA CEKTOPOB U CETMEHTOB.
BbIYUCIIATH TUIOLIAAM CIOXKHBIX QUTYD,
BKJTIOYAOIINX 3JIEMEHTBI OKPY>KHOCTH
(xpyra).

HaxonuTh miromnaau pa3indHbiX GUryp B
3a7a4ax peaabHOU KU3HU

JIBM>KEHUS TIJTIOCKOCTH

10

[{eHTpasIbHASI CHMMETPHSI.
L{eHTpanbHO-CHUMMETPUYHBIE
¢burypsl. [ToBopot. OceBas
cuMMmeTpusi. PUrypsl,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannensHbiil nepenoc. [lonstue
IBIOKCHHUS M €TI0 CBOMCTBA.
PaBeHcTBO uryp.

[IposiBIEHNS] CUMMETPUH

B [IPUPO/IE, ’KUBOIIUCH, CKYJIBITYPE,
APXUTEKTYpE.

Komnozunmu nBuxkeHui (mpocTeniime
npumepsbl). [Ipumenenre B
r€OMETPUYECKUX 3aJa4ax

Pa30upath npuMepsbl, WILTIOCTPUPYIOLINE
MMOHSITHUS IBUKEHHS, IEHTPOB U OCEN
CUMMETPUH.

DOpMyIUPOBATH ONPEAETICHUS IBUKECHHUS
[JIOCKOCTH, ITapajuIesIbHOTO IIEPEHOCA,
[MOBOPOTA, LIEHTPAJIbHOU U OCEBOU
CUMMETpHHU. J{0Ka3pIBaTh NX CBOWCTBA,
HAaXOJWUTh HEIOJABUXHBIE TOYKH, OCU
CUMMETPHH.

HaxoauTe HEHTPBI U OCH CUMMETPHIA
MPOCTEUITUX PUTYD.

[ [puMeHsTh napauiebHbIA IEPEHOC U
CUMMETPUIO TIPU PEIICHUU T€OMETPUUECKUX
3ajad.

M crionb30BaTh HUPPOBBIE PECYPCHI IS
IMOCTPOEHHUM U MCCIICIOBAHUMN
MpeoOpa3zoBaHUM TIIOCKOCTH U
KOMITO3ULINN IBUKCHUU.




3HAKOMUTHCS C MPOSIBICHUSIMU
CUMMETPHUH B PUPO/IC, )KUBOIUCH,
CKYJIBITYPE, ApXUTEKTYpPE

[ToBTOpEHue, 00001ICHHE,
cUCTEMATHU3ALAS 3HAHUI

12

[loBTOpEHME OCHOBHBIX IOHATUN U
METOJIOB KypCOB 7—9 KJIacCOB,
0000IIIEHNE B CHCTEMAaTH3aI1s
3HAHUMN

CB0OOOAHO OMEpUPOBATH TOHATUSIMHU:
¢durypa, Touka, npsimMasi, yroJi,
MHOTOYTOJIBHUK, PaBHOOCIPEHHBIN U
PAaBHOCTOPOHHUH TPEYTOJIbHUKH,
MPSMOYTOJIBHBIN TPEYTOJIbHUK, MEIHaHA,
OHCCEeKTpHCa U BbICOTA TPEYTOJIbHUKA,
napajiesiorpamMmm, poM0, IpsiMo-yTrOJIbHUK,
KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTelibHasl; paBEHCTBO U Mojo0ue Guryp,
TPEYTOJIbHUKOB; TAPAJJICIbHOCTD U
MEPICHANKYJISIPHOCTD TPSIMBIX, YTOJI MEXIY
MPSIMBIMH, CAMMETPUSI OTHOCUTEIIHHO
TOYKH U MPSAMOM; JJIMHA, PACCTOSTHUE,
BEJIMYMHA yTJIa, TUIOIIA b, IEPUMETP.
Vcrionb30BaTh HOPMYIIBI: IEpUMETPA U
TMJI0IIA MHOTOYTOJIbBHHKOB, JITHHBI
OKPYXKHOCTH U TUIOIIAIA Kpyra, 00bEMa
MPSIMOYTOJIBHOTO TIapajlieIeTHIe 1a.
CBOOOMHO ONEPHUPOBATH TOHSATHUSIMU:
MPSAMOYTOJIbHAasE CHUCTEMa KOOpIWHAT,
BEKTOP; UCIIOJIB30BATh TH ITOHSTHS




IUISL TIPET
3ajiay, B 1
PEIMETO
Pemath 3¢
MOHSTHM,
Pa3IMYHb]
METOJ 115
[Tpumens
B CMCKHBD
OPUEHTHP

OBILEE KOJIMYECTBO
YACOBIIO ITPOIT' PAMME

102




INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM nudpoBOoM MHpE BEpOATHOCTh M CTATUCTHKA MPHOOpPETAloT BCE
OOJIBIIYIO 3HAYUMOCTbh KaK C TOYKH 3PEHHUS NPAKTUYECKUX MPUIIOKEHUN, TaK U UX POJIH
B 00pa3oBaHuU, HEOOXOJUMOM KaXKJIOMY 4elioBeKy. Bo3pacTaeT uucio npodeccuii, mnpu
OBJIAJICHIUH KOTOPBIMU TpedyeTcst Xxopoias 6a3oBasi MOJATOTOBKA B 00JIACTH BEPOSTHOCTU
U CTaTUCTHKH, Takas IMOATOTOBKA Ba)KHA JUIsl MPOAODKEHUS oOpa3oBaHUS M IS
yCHEIIHON MPO(EeCCUOHAIBEHON Kaphephl.

Kaxx1plil 4eloBeK MOCTOSHHO NMPUHUMAET PEIICHHS HAa OCHOBE MMEIOIIMXCS Yy HEro
JMaHHBIX. /{7151 000CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUAX HEJIOCTaTKa WM U30bITKA
uHbOpMaIlMu HEOOXOJMMO B TOM HYHCIIE XOPOHIO C(HOPMHPOBAHHOE BEPOSATHOCTHOE U
CTaTHUCTUYECKOE MbIlIeHHEe. IMEHHO Mo3TOMY BO3HHKIA HEOOXOAUMOCTH (POPMUPOBATH
y oOyuaroumxcs (QyHKIMOHAJIbHYIO TIPaMOTHOCTh, BKJIIOYAIOUIYIO B C€0sl yMeHue
BOCIIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HH(POPMALMIO, MPEACTABICHHYIO B
paznuyHbIX (popmMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX pealbHBIX MPOIIECCOB
Y 3aBUCUMOCTEN, TPOU3BOAUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B YY€OHOM Kypce C OCHOBHBIMHM NpHHIMIAMU cOOpa, aHaiIM3a |
OpPEICTaBICHUS JAHHBIX U3 pa3duuHbIX cdep >KU3HU oO0IiecTBa M TrocyAapcTBa
npuoOuiaeT oO0y4arolmuxcsi K OONIECTBEHHBIM HHTepecaMm. [3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HAaBbIKM OpraHu3anud Tnepedopa W mojcyéra vucia
BApUAHTOB, B TOM YHWCJE B MPUKIAJAHBIX 3ajadyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpagoB cO3MaET MareMaTH4YeCKud (QyHIaMeHT mid (OPMHPOBAHHS KOMIIETCHLIUN B
obnmactu wHbopMaTHKU U UUPPOBBIX TexHoymorwid. [IpM U3ydeHUU CTATUCTUKUA U
BEPOSITHOCTH OOOTAIAIOTCS MPEACTABICHUS] OOYyYAIOMIMXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOJaxX €ro McciefoBaHus, (HOPMUPYETCS MOHUMAaHUE POJIM CTATHUCTUKHM Kak
UCTOYHHUKA COIMAJIILHO 3HAYUMOW WHGOpPMAIMM UM 3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B coOTBETCTBUUM C JaHHBIMM LIEJSIMU B CTPYKTYpE MporpamMmbl y4eOHOIro Kypca
«BeposSTHOCTB U CTAaTUCTHKA» OCHOBHOTO 00111eT0 00pa30oBaHus Ha YIITyOJIEHHOM YPOBHE
BBIJICJICHBI  CIIEIyIOUIME CoJiepKaTellbHO-MeToauueckrue JmHuu:  «lIpencraBnenue
JTAHHBIX U OMKCATENIbHASI CTATUCTUKAY, «BeposiTHOCTHY, « DNeMEHThl KOMOMHATOPUKI,
«BBenenue B Teoputo rpadoB», « MHOXKECTBay, «Jlorukay.

Copnepxxanue nuauu «lIpeacraBieHue JaHHBIX M ONMMCATENIbHAS CTATUCTHKA» CIYXKUT
OCHOBOW st (OPMUPOBAHUS HABBHIKOB pPabOThl ¢ wuH(OpMaIuen: OT YTEHUS U
UHTEpHpeTanuu WHPOPMAIMK, TPEACTABICHHON B TaOnuIax, Ha JuarpaMMax u
rpagukax, 10 cOopa, TPEACTABICHHUS W aHalW3a JAaHHBIX C MCIOJb30BaHUEM
CTATUCTUYECKUX XapPaKTEPUCTUK CPEIHUX U paccemBaHusa. Pabortas ¢ JgaHHBIMH,
oOyyJaroruecsi y4aTcsi CYUTBIBAaTh W HWHTEPIPETUPOBATH JIAHHBIC, BBIABUTATH,
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apryMEHTUPOBATh U KPUTHUKOBATh MPOCTENUIINE TMIIOTE3bl, Pa3MBILIUIATH HAJ (aKkTopamu,
BBI3BIBAIOIIMMY HM3MEHYMBOCTb, M OLEHUBATh HX BIMSHUE HAa pPacCMaTpuBacMbIe
BEJIMYUHBI U IIPOLIECCHI.

MHTyUTUBHOE  TPEACTaBICHUE O  CIy4allHOM  W3MEHYMBOCTH,  HCCIIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHJACHLHM CTAHOBHUTCS MOTHUBUPYIOIIEH OCHOBOW ISl M3Y4YCHHS
TEOPHUH BEPOSITHOCTEU. bobIlloe 3HaYCHUE UMEIOT ITPAKTUYECKHUE 3a/1aHUs], B YACTHOCTH
OIBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMU.

[TonsiTe BEpOSTHOCTH BBOJUTCS Kak Mepa MpaBIONoA00Hs ciiydyaitHOro coobiTus. [lpu
U3y4YE€HUU Yy4eOHOro Kypca OOydaroIiuecs 3HAKOMSTCS C MPOCTEHIIMMHU METOJaMU
BBIYMCJIEHUS BEPOATHOCTEW B CIIy4alHBIX OKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU
IIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMU 3aKOHAMHM, ITO3BOJISIOIIMMU CTAaBUTh U
pemate 6osiee CioXKHbIE 3aaul. B ydeOHbIN Kypc BXOJAT Ha4aJbHbIE IPEACTABICHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHACIOBBIX XapaKTEPUCTHKAX.

B pamkax y4yeOHOro Kypca OCYLIECTBISIETCA 3HAKOMCTBO  OOyYaromIuxcsl C
MHOXECTBAMU M OCHOBHBIMH ONEpPALMSIMH HaJ MHOXECTBAMHU, PACCMATPUBAIOTCS
IpUMEPBI IPUMEHEHUS rpadoB U JIEMEHTOB TEOPUH MHOKECTB I pElICHUs 3a/]ad, a
TaK)Ke€ MCIOJIb30BaHUs B IPYTUX MaTeMaTHUECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 xnaccax u3ydaercs y4yeOHbIN Kypc «BeposTHOCT M CTaTUCTHKA», B KOTOPBIH
BXOmAT paszuensl: «lIpeacraBneHwe [MaHHBIX M ONMCATENbHAs  CTATUCTHKA,
«BepoaTtHocTh», «DJaeMEeHThl KOMOMHATOpUKW», «BBeneHue B Teopuio rpadosy,
«MHoxecTBa» U «Jlorukay.

OOmiee 4MCIO YacoB, PEKOMEHIOBAHHBIX [UJII M3y4yeHHs Y4eOHOTo Kypca
«BepostHOCTh U cTarucThkay, — 102 yaca: B 7 kimacce — 34 gaca (1 vac B Hemenio),
B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Henernto).

COAEPKXAHUE OBYYEHMUA 7
KJIACC

[IpencraBnenne NaHHBIX B BUAE TAaOJMUL, IUarpamMM. 3allOJIHEHHE TaOJlWI], YTEHUE U
NOCTPOEHUE CTOJIOMKOBBIX (CTOJMOYATHIX) M KPYroBbIX auarpamm. UreHue rpadukoB
peanbHbIX mpoueccoB. M3pnedenue wuHoOpManMM U3 AMarpaMMm U TaOmMIl,
VCITOJIb30BAHUE U MHTEPIIPETAlUs JaHHBIX.

OnucartenbHasi CTaTUCTUKA: CpeHEE apuPMETHUYecKoe, MeuaHa, pa3Max, HauOoJblIee
Y HaWMEHbIIIee 3HAYEHUS, KBAPTUIIM, CPEIHEE TAPMOHUYECKOE, CPETHEE TAPMOHUYECKOE
YUCJIOBBIX IaHHBIX.

[Ipumepsl cilydyallHOM W3MEHYMBOCTU IIPU U3MEPEHUAX, B MAacCOBOM IIPOM3BOJICTBE,
TEHACHILIUU U CIy4yailHble KoJeOaHus, TpyNIUpOBKa TaHHBIX, MIPEICTABICHUE CITy4yaiHON
U3MEHYMBOCTH € TIOMOIIBIO JHarpamMM, 4YacTOTbl 3HAYEHHH, CTaTUCTUYECKas
YCTOUYUBOCTb.

I'pad, Bepmmna, pebpo. Crenenp BepuuHbL. Ywucio pédep M cyMMmapHas CTENEeHb
BepmvH. [lonstre o cBsa3HbIX Tpadax. [lytu B rpadax. Ilenu u muxnel. O6xox rpada
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(@tniepoB myTh). IloHsTHe 00 opueHTHpoBaHHOM rpade. PemieHue 3agad ¢ MOMOIIBIO
rpados.

YTBepxkAeHUsT U BbICKa3biBaHUS. OTpUIIAHUE YTBEPKICHUS, YCIOBHBIC YTBEPKICHUS,
oOpaTHble W PAaBHOCUJIBHBIE YTBEP)KICHMS, HEOOXOAMMBIE M JOCTATOYHBIC YCIIOBHS,
CBOIiCTBa W mpu3Hakh. [IpOTHBOMONOXKHBIE YTBEPXKACHHUA, JOKAa3aTeIbCTBA OT
IPOTUBHOTO.

Crny4yaliHbI 3KCIIEPUMEHT (OIBIT) M cllydyailHOe coObITHE. BeposSTHOCTh M YacToTa
ciy4ailHOTO coObITHS. POJb MamoBEpOSATHBIX M MPAKTHYECKU JTOCTOBEPHBIX COOBITUHN B
IpPUPOJIE U B OOIIECTBE.

8 KJIACC

MHOXECTBO M IOAMHOXKECTBO. I[IpuMeppl MHOXKECTB B OKpPYXalOIIEM MHDE.
[lepeceuenune u oobenuHEHNE MHOXKECTB. JnarpamMmbl Ditnepa. YucinoBble MHOXKECTBA.
[Tpumepsl MHOKECTB M3 KypcoB anreOpbl U reomerpuu. llepeuncneHue 31eMEHTOB
MHOKECTB € MOMOIIBI0 OPTAaHM30BAHHOI'O Iepedopa U mpaBwiia yMHOXeHUs1. Popmyna
BKJIFOUEHUA-UCKITFOYCHHUS.

OnemeHTapHble  coObITUS.  BeposiTHocTM — ciiydaiiHbIX  coObITMH.  ONBITHI €
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUAMU. CiydaiitHbIil BBIOOD.

M3mepeHne pacceMBaHMs YMCIOBOIO mMaccuBa. Jlucrepcus U CTaHIApTHOE OTKIIOHEHHE
yuciaoBoro Habopa. CBOMCTBa AMCHEPCUU M CTAHJIAPTHOTO OTKIOHEHMS. [[narpamMmbl
pacceMBaHMsl JABYX HaOJMIOJaeMbIX BeIMYMH. JIWHEWHass CBA3b HaA JUarpaMme
paccenBaHusl.

epeso. [lepeBo cnyualiHOTO 3kcniepruMenTa. CBOMCTBA AEPEBHER: €NIMHCTBEHHOCTh MMYTH,
CBSA3b MEXJIY YMCIIOM BEPIIMH U unciioM pébep. [lonstue o miuockux rpadax. Pemenue
3a7a4 C IIOMOILBIO JIEPEBBEB.

Jlornueckne coro3el «M» n «MAJI». CA3p MeXay JOTHYECKHMMHM COKO3aMH U
onepaluusMH HaJl MHOKEeCTBaMU. Mcrioyib30BaHUE JIOTMYECKUX COIO30B B anreope.
Cnyuaiinple COOBITUS KaK MHOXKECTBA DJIEMEHTApHBIX COObITHH. [IpOoTHMBOMONOKHBIE
coObITus. Onepanuu HajK cOOBITUAMUA. POpPMYyIIa CIIOKEHHS BEPOSATHOCTEM.

[IpaBuno yMHOXKEHHsSI BEpPOSATHOCTEH. YCJIOBHAs BEpPOATHOCTh. llpencraBieHue
CIIy4aiflHOTO 3KCIIEpUMEHTa B Buje aepeBa. HezaBucumbie COOBITHS.

9 KJIACC

KomMOunaropHoe npasuiio ymMHoxeHus1. IlepecranoBku u aktopuan. Yucio couetaHuit
u TpeyronbHuk [lackans. CpoiicTBa uncen coueranuil. bunom Herotona. Pemenue 3agau
C UCTOJIb30BaHUEM KOMOMHATOPHUKH.

['eomerpuyeckas BeposiTHOCTh.  Cily4aiiHbld  BBIOOp TOYKM U3 (QUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 AIYTU OKPYKHOCTH.



Hcnbrtanusa. Ycmex u Heypada. Cepuss ucnbITaHud 10 nepsBoro ycmexa. Cepus
ucneiTanuii  bepHyinu. BeposTHOCTM cOOBITMH B cepuM UCHbITaHUN bepHyim.
CayyaiiHblii BBIOOpP U3 KOHEYHOI'O MHOKECTBA.

CrnyuvaliHas BeTMYMHA U pacipesesieHne BepoaTHocTel. [IpuMepsl cirydailHbIX BEJIHYUH.
Baxupie pacnpeneneHuss — 4nciio MONBITOK B CEPUM HCHIBITAHUM 1O NEPBOTO YyCIIeXa U
YHCII0O YCIIEXOB B CEpUU HUcHbITaHuN bepHymnn (reomerpuiyeckoe M OMHOMHUAIBHOE
pacnpeenenus).

MaremaTnyeckoe — OXUJAHUE  CIOydYalHOW  BeNMWYMHBL. ~ DPU3MYECKHM  CMBICI
MaTEMaTU4YeCKOro OKujaHus. lIpumepsl HCIOIb30BaHMUsS MAaTEMATHUECKOTO OKHMJIAHHUS.
Hucnepcusi #  CTaHJAPTHOE OTKJIOHEHUE Ciy4yailHOW  BenuuuHbl.  (CBOICTBa
MAaTeMaTHYECKOT0 OXUIAHUS U JUCIepcud. MareMaTudeckoe OXKUIAHUE U JUCIEPCHUs
W3YYEHHBIX PACIIPEIACICHUMN.

HepaBenctBo YeObimeBa. 3akoH OoJbIIMX YHcesl. MaremMaTHYecKHue OCHOBAHUS
U3MEpPEHUs BEpOoATHOCTEN. Posib 1 3HaueHne 3aKoHa OOJBIINX YKCEN B HAYKE, B IPUPOJIE
U 00I11€CTBE, B TOM YHCJIE€ B COLIMOJIOTUYECKUX 00CIEA0OBAHUAX U B U3MEPEHUSX.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOydyenHus B 7 kJjacce OOydYarOUIUMHCS TMOJYYUT CICAYIOIINE MPEIMETHbBIC
PE3yJIbTaThI:

Yutate mH(OpMaLINIO, MPEICTABICHHYIO B TaOJMIAX, HAa JUarpammax, Mpe/CTaBIIsSITh
JTAHHBIE B BUJI€ TA0IUI, CTPOUTH CTOJOUKOBBIE (CTOJI0UATHIE) U KPYTOBBIE JUArPAMMBI 11O
MacCuBaM 3HAYCHHM.

OnuchiBaTh U UHTEPIPETUPOBATH PEalbHBIC YUCIOBBIC JIaHHBIC, MPEACTaBICHHBIC B
TabauIax, Ha AuarpaMmmax, rpaduxax.

Hcnonp30BaTh i1 OMNMCAHUS JAHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKHU: CpEIIHEE
apupMeTHIeCKoe, MeInaHa, HanOoJIbIlIee M HAMMEHBIIIEE 3HAYCHUS, pa3Max, KBAPTUIIH.
HMeTh npeicTaBiIeHUE O JIOTHYECKUX YTBEPKACHUSAX U BBICKA3bIBAHUSAX, YMETh CTPOUTh
oTputianus, GOpMyJIUPOBATH YCJIOBHBIE YTBEPXKIEHHUSI TMpPHU PEIICHUH 3a]ad, B TOM
Yuciae U3 APYruX Y4eOHBIX KypCOB, UMETh MPEJICTABICHUE O TEOPEMax-CBOMCTBaX U
TeopeMax-Tpu3HaKaXx, O HEOOXOJUMBIX M JOCTATOYHBIX YCIOBUAX, O METOC
JI0OKa3aTeIbCTBA OT MPOTUBHOTO.

Nmers mnpencraBieHHE O CIyYalHOW W3MEHUYMBOCTM Ha TMPUMEpPAX pPE3YJIbTaTOB
U3MEpPEHUM, T1IeH, (U3UYECKUX BEIUYUH, AHTPOMIOMETPUUYCCKUX JIaHHBIX, HMETh
IIPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonb30BaTh 1Ji1 ONHMCAHUS JAHHBIX YacTOThl 3HAYEHUW, TPYNIUPOBATH JIaHHBIE,
CTPOUTH TUCTOTPAMMBbI TPYNIHUPOBAHHBIX JJAHHBIX.

Hcnonb3oBaTh rpadsl 11 pelIeHUs 3a7a4d, UMETh MPEICTaBICHUE O TEPMHUHAX TECOPUU
rpadoB: BepiiMHa, peOpo, Iemb, LUK, MyThb B Tpade, UMETh NpeAcTaBieHHE 00
obxone rpada u 06 OpUESHTUPOBAHHBIX Tpadax.



)

K konny oOydenuss B 8 kjacce oOydaroIIMICS MOJYYHUT CIEAYIOLIME MPEeIMETHBIE
pe3yJIbTaThI:

OnepupoBaTh NOHATHSAMH MHOXECTBA, ITOJAMHOYKECTBA, BBIIOJIHATE OIEpalMd HaJ
MHOJKECTBaMU: OOBEIUHEHHUE, IEPECEUCHUE, IEPEUUCIATh HJIEMEHTbl MHOMKECTB C
UCIIOJIb30BaHUEM OPTaHW30BaHHOTO Mepedopa U KOMOMHATOPHOTO MPaBUiia YMHOKEHHUSI.
Haxonutb BEpOSATHOCTH CIlydalHBbIX COOBITHI B CIy4alHBIX ONBITaX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH, UMETH MOHATHUE O CIIy4aliHOM BBIOOpE.

OnucelBaTh JaHHBIE C MOMOUIbIO CPEIHUX 3HAYEHUM U MEp paccenBaHus (AuUCIEpCHs U
CTaHAAPTHOE OTKJIOHEHHUE). YMETh CTPOMTh M HUHTEPHPETUPOBATH JMArPAMMBI
paccerBaHMsl, UMETh IIPEICTABICHUE O CBSA3U MEXY HAOII01aeMbIMU BETMUUHAMMU.
WNmeTs mpencrtaBieHHe O JAepeBe, O BeplIMHaX U pEOpax JepeBa, MCIOIb30BAHUU
JIEPEBbEB IPU PEUICHUM 3aJady B TEOPUM BEPOSITHOCTEH, B JpPYrHUX Yy4eOHBIX
MaTEeMaTUYECKUX Kypcax U 3aJlay U3 APYruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATHEM COOBITUSI KAK MHOKECTBA AJIIEMEHTAPHBIX COOBITHI CIIy4ailHOro
OMbITA, BBINOJIHATH OINEpalUU HaJl COOBITHSMH, HCIOJIb30BATh NPHU PEHICHUH 3aaad
auarpamMmbl - OWiepa, UYHUCIOBYIO  MPSIMYIO, MPUMEHATb (DOPMYIy  CIOXKEHHS
BEPOSITHOCTEM.

[lonp30BaThCAd MPABUIOM YMHOXKEHUS BEPOSITHOCTEM, MCIIOIB30BaTh JEPEBO JUIA
IIPEACTABIICHNS CIYy4YalHOTO OIbITa IpU pemeHur 3anad. OnepupoBaTh IOHATHEM
HE3aBUCUMOCTH COOBITHIA.

K kxoniy oOydenuss B 9 kjacce OOydarOIIMICS TMOJYYHUT CIEAYIOIIME MPEIMETHBIC
pE3yJIbTaThI:

[Tonp30BaThC KOMOMHATOPHBIM MIPABUIIOM YMHOKEHHUS, HAXOUTh YHUCJIO NEPECTaHOBOK,
YHUCIIO COYETAHUM, MOJIb30BaThCs TpeyrojibHUKOM [lackans npu pemeHuu 3amgay, B TOM
YHUCJIe Ha BBIYUCIICHHE BEPOSITHOCTEH COOBITHIA.

Hcnonb30BaTh IOHATHE TE€OMETPUYECKOM BEPOSTHOCTH, HAXOAUTh BEPOSITHOCTU
COOBITHI B OIBITaX, CBA3aHHBIX CO CIy4YalHBIM BBIOOPOM TOUYEK M3 IUIOCKON (UTYPHI,
OTPE3KA, IJIMHBI OKPY>KHOCTH.

HaxoauTh BEpOSTHOCTU COOBITMMI B ONBITaX, CBS3aHHBIX C HCHBITAHUSIMU 10
JTOCTHXKEHUS MIEPBOIO YCIEXA, B CEPUAX UCIBITAHUN bepHyrum.

HNmMeTh mipeacTaBaeHue O CIyYallHbIX BEJIMYMHAX U OMO3HABATH CIIyYalHbIC BEJIUYUHBI B
ABJICHUSX  OKPYXAIOUIEro  MHpPA, ONEPUPOBATH  IOHATHEM  «PACIPEACIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACHPENEIEHUS BEPOSTHOCTEN 3HAYCHUM CIIyYalHBIX
BEJIMYMH B U3YUYEHHBIX OIBITAX.

Haxomute MareMaTuyeckoe OXUIAAHWE W JUCIEPCUI0 CIYYaWHOM BEJIMYMHBI T10
pacnpeneeHnulo, MPUMEHITh YKMCIIOBBIE XAPAKTEPUCTUKU H3YUYEHHBIX paclpeaciaeHUui
IIPY PELICHUU 3a7a4.



HmeTsb npeacTaBieHne 0 3aKOHE CIIydailHBIX YHCeN KaK O MPOSBICHUU 3aKOHOMEPHOCTH
B CIy4YailHOW HW3MEHUYMBOCTH, MOHHUMAaTh MaTeMaTH4eckoe OOOCHOBaHHE OJIM30CTU
Y4acTOThl M BEPOATHOCTU COOBbITHA. VIMETh mMpencTaBieHUE O POJIM 3aKOHA OOJIBIIMX
4yuceN B IPUPoJie U OOILIECTBE.



TEMATHUYECKOE INIAHUPOBAHUE

7 KUIIACC

HazBanue paznena KonuuectBo XapakTepucTUKa IESITEIIbHOCTH
OCHOBHOE COJIEp/KaHue

(TembI) Kypca 4acoB 00yJaronmxcs

[IpencraBieHne qaHHBIX 4 [IpencraBieHne TaHHBIX B BUJIE OcBauBaTh CIOCOOBI MTPEICTABICHHUS
TaOJIHII, TUATPAMM. CTATUCTUYECKUX JIAHHBIX U YUCIOBBIX
3anoIHeHHne TaOJIHIl, YTCHUE U MAaCCHBOB C IIOMOIILIO TA0JIUI] U
MOCTPOEHUE CTOJIOMKOBBIX UarpaMM ¢ UCITOJIb30BAaHUEM aKTyaTbHBIX
(cTonOUYaThIX) U KPYTrOBBIX U BaXXHBIX JaHHBIX (JeMorpaguieckue
uarpamm. NaHHBIC, POW3BOCTBO MPOAYKITHH,
Urenne rpauKkoB peabHBIX 0OIIIECTBEHHBIE U TIPUPOJIHBIC SIBJICHUS).
rpoieccoB. M3BieueHue N3y4yaTh METO/IbI paOOTHI C TAOTUYHBIMU U
nH(OpMAITUU U3 JUarpaMM U rpagUIeCKUMHU TIPEACTABICHUSIMU TaHHBIX
Ta0JIUIl, UCITOIH30BAHUE 1 C TTIOMOIIIBIO IIU(POBBIX PECYPCOB B XOJIC
WHTEPIPETANNS JaHHBIX. MPAKTUICCKUX PabOT
[IpakTrueckas pabora

OnucartenpHasi CTATUCTHKA 8 OnucarenpHasi CTaTUCTUKA: cpeaHee (OCBaWBaTh MOHSATHUS: YUCIOBOW MAaCCUB
apupMeTHIecKoe, MeInana, pa3max, (Habop), Mepa IIEHTpa, B TOM YHCIIC
HanOOJIbIIIee U HAUMEHBIIIEEe cpenHee apupMeTUIecKoe, MearaHa,
3HAYCHUS, KBAPTHIIU, CPEIIHEE YacTOTa 3HAYCHHMSI
rapMOHUYECKOE, CpeTHEE OnurCchIBaTh CTATUCTHYCCKUE JTAHHBIC
rapMOHUYECKOE YUCIIOBBIX JAHHBIX.  |C IIOMOIIBIO CPETHET0 apU(PMETHIESCKOTO U
[IpakTrueckas pabora MeuaHbl. Pemate 3amaqn.




M3y4dars CBOMCTBA CPETHUX, B TOM YHCIIE C
OMOIIbIO LU(POBBIX PECYPCOB, B XOJ€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHA: HAUOOJIbILIEE U
HaVMEHbIIEE 3HAYCHUS YUCIIOBOTO
MacCHBa, pa3Max, KBapTuib. Pemarp
3aJlayy Ha BIOOP crioco0a onucaHus
MAaCCHBOB B COOTBETCTBUU C ITPUPOJION
NAHHBIX U LEIAMU UCCIICIOBAHNs, B TOM
YHCIIE B XO/I€ MPAKTUUYECKON pabOThI

CnyqaﬁHaﬁ N3MCHYHNBOCTD

[ I[prumepsl cinydaitHoM

N3MCHYMUBOCTH ITPHU UBMCPCHUAX, B

MacCCOBOM IPOU3BOJICTBE;
TEHJCHIUN U CITyYailHbIE

KOJICOAHMSI; TPYNITMPOBKA JAHHBIX,

[IPEJICTABICHUE CIy4YaHON
M3MEHYMBOCTH C TIOMOIIBIO
nMarpaMM; 4acTOThI 3HaUYCHUM;
CTATUCTUYECKAsl YCTOMYUBOCTb.
[IpakTrueckas pabora

OnuceIBaTh JaHHBIC C TIOMOIIBIO
CPYIIIUPOBKU, CTPOUTH TUCTOTPAMMBI,
BbIJIBUTATh MPOCTEHIINE TUTIOTE3HI.
OcBauBath rpaduyecKue MPEACTABICHUS
[Pa3HBIX BUJIOB CIIy4YailHOM M3MEHUYUBOCTH,
B TOM YKCJIE C TOMOIIBIO IIUPPOBBIX
PECypCoOB, B X0JI¢ MPAKTUISCKOU PabOTHI

Brenenue B Teoputo rpados

['pad, BepinHa, pedpo. CteneHn
BepIrHbL. Yucmo péoep u
CyMMapHasi CTETICHb BEPIIIVH.
[ToHsTHE O CBSI3HBIX Ipadax.
[Tytu B rpadax.

OcBanBaTh NOHATHS: Tpad, BEpUIMHBI U
pé6pa rpada, creneHs, myTh B rpade,
[IENU U LUKJIIBL, TyTh B rpade, MIoCKui
rpad, CBA3HBIN rpad), OPUEHTHPOBAHHBII

rpad.




[{ern u riukaTel. OO0Xx07 rpada
(21JIEpOB MYTh).

[loHsiTHE 00 OPUEHTHUPOBAHHOM
rpade. Pemenue 3agad ¢ moMomIb0

rpados

Pemate 3a1a4uM Ha NOUCK CYMMBI CTEIEHEN
BepIlvH rpada, Ha MOUCK 00xo/a rpada,
Ha MMOUCK yTel B rpadax. Mcnonb3oBath
rpadbl PU pELICHUH 3a/1a4 U3 aareOphl,
F€OMETPUH, TEOPUU BEPOSITHOCTEN, IPYTUX
IPEAMETOB

Jlornka Y TBEpKICHHS U BBICKA3bIBAHMSL. MN3y4dats BUABI yTBEPKICHUMN U
OTpullaHue YTBEPKICHMS, YCIOBHBIE [BBICKA3bIBAHUM.
YTBEPXKACHUSI, 0OpaTHbIE U OcBanBaTh CIOCOOBI MOCTPOEHHUS YCIOBHBIX
PABHOCHWJIBHBIEC YTBEPKICHNUS; YTBEPKIACHHM, TOKA3aTEIbHBIX
HEOOXOJUMBIE U 1I0CTATOYHbIE paccyXaeHul, GOPMYJIUPOBKHU TEOPEM,
YCJIOBHSI, CBOMCTBA U IIPU3HAKH. BBIPAXKAIOIINUX CBOWCTBA U IIPU3HAKH,
[[pOTHBOIIOIOKHBIC YTBEPKICHHUS,  METOJbl MATEMATHYECKUX JOKA3aTENbCTB
JT0Ka3aTeIbCTBA OT POTUBHOIO

BepoATHOCTh M yacToTa CryyaliHbIM SKCIEpUMEHT (ONBIT) U [OCBauBaTh MOHSTHS: CIIyYalHBINA OMBIT U

CITy4aifHOTO COOBITHUS

CIIy4yaiiHOE COOBITHE.
BepoaTHOCTh 1 yacToTa
CilydyaifHOTO COObITHS. PoJib
MaJIOBEPOSTHBIX U

MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IIPUPOJIC U B OOIIICCTBE.
[IpakTrueckas pabota

CiTydaitHO€ COOBITHE, MAJIOBEPOSITHOE U
MPAKTUUYECKU JOCTOBEPHOE COOBITHE.
MN3y4darh 3HAUUMOCTh MaJIOBEPOSTHBIX
COOBITHI B IPUPOJIE U OOIIIECTBE

Ha BOKHBIX ITpUMeEpax (aBapuu,
HECUYACTHBIE CITy4Yau, 3alIuTa
nepcoHaIbHOM HHpOpMaIINH, Tiepeaaya
TTAHHBIX ).

M3y4yarh posb KJIaCCUUECKUX
BEPOSITHOCTHBIX MOJIeNell (MOHETa,




UrpajgbHas KOCTb) B TEOPUHU
BEPOSITHOCTEM.

Ha0nronaTe 1 U3y4yaTh 4acTOTY COOBITUI B
[POCTBIX IKCIIEPUMEHTAX, B TOM YHUCIE C
OMOIIBIO IIU(PPOBBIX PECYPCOB

[ToBTOpEeHue, 06001IEHNE, 5 [IpencraBieHne TaHHBIX. [10BTOPSITH N3YYEHHOE U BBICTPAaUBaTh
CUCTEMaTU3aLMs 3HAHNUN OnucarenbHas CTaTUCTUKA. CUCTEMY 3HAHUM.
BeposTHOCTH CITy4aiiHOTO Perate 3a1a4M Ha IPECTABICHUE U
COOBITHSL. OMMCAHUE TAHHBIX C TOMOIIBIO
MHOXkecTBa U TOJMHOKECTBA. M3YYEHHBIX XapaKTEPUCTHK,
JIeMEHTBI TEOpUH rpadoB [pecTaBlieHne nH(popManuu
C TIOMOIIIbIO TPadoB.
OO6Cy)XIaTh TPUMEPHI CITyYailHBIX COOBITHIA,
MaJIOBEPOSITHBIX M TPAKTUYECKU
NTOCTOBEPHBIX CIyYalHBIX COOBITUM, UX
[POJIN B IPUPOJIE U )KU3HU YEJIOBEKA
OBILEE KOJIMYECTBO 34

YACOBIIO ITPOI' PAMME




8 KJIACC

HasBanue paznena KonuyecTBo XapaKkTepucTUKa AEATEIbHOCTH
(TembI) Kypca 4acoB OcroBHoe conepkane 00yJaronmxcs
[ToBTOpEHME Kypca 7 Kiacca 3 [IpencraBieHue NaHHBIX B BHUJE [10BTOPSITH N3YYEHHOE U BHICTPAUBATh
Ta0IUI] ¥ Tharpamm. CHUCTEMY 3HAHUU.
OnucarenpHasi CTaTUCTHKA. Perate 3a1a4M Ha IPECTABICHUE U
CiydaiiHasi W3MEHUYUBOCTb. ONMCAHUE TaHHBIX C IOMOIIBIO
Ciy4daiiHble COOBITHSI. M3YUYEHHBIX XapPAKTEPUCTHUK.
BeposTHOCTH U YaCTOTBHI. Pemate 3a/1a4u Ha NPECTABICHUE
DJIEMEHTBI TEOPUU MHOXKECTB. PYNIIMPOBAHHBIX JAHHBIX M OMIHCAHUE
DJIEMEHTBI TEOpUHU IrpadoB CIIy4allHOM U3MEHUYMBOCTH.
Pemrars 3a1aun Ha ONpEIEIIEHUE YaCTOTHI
CIIy4ailHbIX COOBITHH, OOCYKIeHNE
IPUMEPOB CIyYalHbIX COOBITUM, 3a]1a4U Ha
ONMCaHUE MHOXKECTB U IIPE/ICTABIICHNE
uH(popmaluu B Buje rpados
MHoxecTBa 4 MHOX€eCTBO U TOJIMHOXECTBO. OcBauBaTh NOHATHUS: MHOKECTBO,

[Iprmepbl MHOKECTB B
OKPYXKaroIeM MUpE.

[lepeceuenue u 00bETUHEHUE
MHO>KeCTB. /{narpammel Ditnepa.
Hucnossie MHOXkeECTBA. [ [pumMepsl
MHOYECTB U3 aJreOpbl U TEOMETPHUH.

[MOJAMHO>KECTBO, BKIIFOUYEHHE, IEPECEUCHHE
1 00bEIMHEHNE MHOYKECTB, YUCIIOBHIE
MHOKECTBA, YACJIOBBIE TPOMEKYTKHU.
Pemate 3a1a4u ¢ MTOMOIIIBIO GOPMYIT
BKJIFOUCHUS-UCKITFOYEHUS




[lepeuncienne 3JIEMEHTOB
MHOKECTB C TOMOIIIbIO
OpraHU30BaHHOTO Mepedopa u
npaBuiia yMHOXeHUs1. Dopmyna
BKJIFOUCHUSI-UCKITIOUCHUS

BeposTHOCTB Ci1ydaiiHOTO
COOBITHS

DJIeMEHTapHbIE COOBITHS.

BeposTHOCTH Cily4ailHbIX COOBITH.

OnbITEl ¢ pABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSMH.
CrydaliHbIN BBIOOD.
[IpakTuueckas padbota

OcBanBaTh NOHATHS: FJIEMEHTAPHOE
coObITHE, CITy4ailHOE COOBITHE KaK
COBOKYIMHOCTb OJIarONMPHUSTCTBYIOIIUX
AIIEMEHTAPHBIX COOBITUN,
[PAaBHOBO3MOYHBIE DJIEMEHTaPHbBIC
COOBITHSI.

PermaTs 3a1a4u Ha BEIYHCIICHUE

BEPOSITHOCTEH COOBITUI IO BEPOSATHOCTSIM

PIIEMEHTAPHBIX COOBITUH CIIy4ailHOro
OTIBITA.

Pemrars 3a1aum Ha BBIYMCIIEHUE
BEPOSTHOCTEH COOBITUIA B OIIBITAX

C PaBHOBO3MOYKHBIMU JIEMEHTAaPHBIMU
COOBITUSIMHU, B TOM YHCJIE C TOMOUIBIO
KOMITBEOTEPA.

[IpoBOAUTE ¥ U3y4aTh OIBITHI

C PABHOBO3MOXKHBIMH 2JIEMEHTAPHBIMU
COOBITUAMHU, B TOM YHCIIE

C MCMOJIb30BAHUEM MOHET, UTPAJIbHBIX
KOCTEW U JPYTUX MOJIEJIEN B XOAE
MPAKTHYECKON pabOThI




OnucarespHas CTATUCTHKA.
PacceuBanne jaHHBIX

M3mepenre paccemBaHus YUCIOBOTO
MaccuBa. Jlucnepcus u ctTaHgapTHOE
OTKJIOHCHHE YUCJIOBOT'O Habopa.
CBOlCTBA TUCTIEPCUU U
CTaHJIAPTHOTO OTKJIOHCHUSI.
J[narpamMMBbl pacCeBaHUS JIBYX
HaOII0gaeMbBIX BeTuunH. JInHelnas
CBSI3b HA IUArpaMMeE PACCEUBAHUA.
[TpakTudeckas padbora

OcBauBaTh NOHATHUS: TUCTICPCHUS U
CTaHJIapPTHOE OTKJIOHEHUE, UCII0JIH30BATh
ATU XapaKTEPUCTUKH JIJIST OTICAHUS
paccerBaHus JIaHHBIX.

BriaBUTaTh TUTIOTE3HI 00 OTCYTCTBUH UITH
HAJTMYUA CBSI3U IO THarpaMmam
[paccerBaHMUsI.

CTpouTh qUarpaMMbl pacceuBaHUs

10 UMCIOIIIUMCS TAHHBIM, B TOM YHUCJIC C
MOMOIIBIO IIU(PPOBBIX PECYPCOB

Brenenue B Teopuro rpagos

JlepeBo. JlepeBo ciaydailHOTo
bKcriepuMeHTa. CBOMCTBA IEPEBHEB:
€IMHCTBEHHOCTH IYTH, CBA3b MEKITY
YUCJIOM BEPIIUH U YUCIIOM pEdep.
[ToHsTHE O MIIOCKKUX rpadax.
Pemmenne 3amau

C TIOMOIIIBIO JIEPEBHEB

OcBauBath MOHTHS: JEPEBO Kak rpad Oe3
[[MKJIa, BUCAYAsl BEpPIIMHA (JIUCT), BETBb
nepeBa, MyTh B IEPEBE, IUAMETP AEepeBa.
MN3yuaThk cBOMCTBA AepeBa:
CYILIECTBOBAHUE BUCSYEH BEPIIUHBI,
€IMHCTBEHHOCTD ITYTH MEXIY IBYMSI
BEPILIMHAMHU, CBA3b MEK]Y YHCIOM
BEPIIHUH U YUCIIOM PEDEp.

Perath 3a7a4u Ha IIOMCK U
[IEPEYUCIICHUE ITyTEN B IEPEBE,
OTpeIeJICHHE YUCIa BEPIUH WU pédep B
nepeBe, CBOMCTBA MIIOCKUX TpadoB

Jlornka

Jlornueckue coro3bl «M» u « JIN».
CBs13b MEXK/y JIOTUYECKUMU

M3ydats METOABI U CTPYKTYPY
MAaTeMaTHYECKUX YTBEPKICHNUM,




COIO3aMH ¥ OTICPAIIASIMH HAJl
MHOKECTBAMU.

M crnonb30BaHME IOTHYECKUX
COI030B B ayreOpe

COZIEPIKAIINX JJOTUYECKUE COIO3BI.
OcBauBaTh UCIIOIB30BAHUE TIOTUUECKUX
COI030B IIPU TOCTPOCHHUH CUCTEM U
COBOKYITHOCTEN YPaBHECHUU U
HEPAaBEHCTBO OT IPOTUBHOTO

Onepauuu Haj C1y4YalHBIMU
coObITusIMU. CrioKeHHE
BEPOSATHOCTEN

Crnydaiinbie COOBITHS Kak
MHOKECTBA JJIEMEHTAPHBIX
COOBITHUH.

[IpOTHBOIOI0KHBIE COOBITHS.
Onepauuu HaJ COOBITUSIMU.
DopMyia CII0)KEHUSI BEPOSATHOCTEN

OcBauBaTh NOHATHS: B3aUMHO
[IPOTUBOIIOIO0KHBIE COOBITHSL, ONIEpALIUU
HaJ COOBITUSIMH, OOBETUHCHUE U
nepeceyeHre COObITHI, COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.

M3y4yaTh TEOPEMBI O BEPOSITHOCTH
00BEAMHEHUS IBYX COOBITHIA ((POpMYJIBI
CJI0’KEHUSI BEPOSITHOCTEN ).

Pemmath 3a1a4uu, B TOM YHCII€ TEKCTOBBIE,
Ha BBIYHUCIICHUE BEPOSITHOCTEN
00BEIMHEHHUS U TIEpPEeCEUEHUsI COOBITHIH
C MIOMOIIBIO YUCIIOBOM ITPSAMOMU,
nuarpamm Diiepa

'Y CII0BHas1 BEPOSATHOCTD,
YMHOKE€HHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS

[IpaBuiio0 yMHOXEHUSA
BEPOSITHOCTEH. Y CIIOBHAS
BEPOSTHOCTb.
[IpencraBiieHre CIy4aiHOrO
SKCIIEPUMEHTA B BUJIE JIEPEBA.
HezaBucrumble cOOBITHS

OcBauBaTh NOHSATHS: TIPABUIIO YMHOKEHHUS
BEPOSTHOCTEN, YCIIOBHASL BEPOATHOCTb,
HE3aBUCHMbIC COOBITHS, IEPEBO
CIIy4YalHOTO OIIBITA.

Pemrats 3a1a4n HA ONIpEICIICHUE U
CBOMCTBA HE3aBUCUMBIX COOBITHH. Pemath
3aJ1a4M Ha IIOUCK BEPOATHOCTEN




C UCIIOJIb3OBAHUCM ACPCBA cnyqaﬁHoro
OIIbITa

[ToBTOpeHue, 06001IeHNE, S) PaccenBaHue JaHHBIX B YUCIOBBIX [10oBTOPSITH N3YYEHHOE U BHICTPAUBATh
cUcTeMaTu3alus 3HaHU! MaccuBax. Onepanuu CHUCTEMY 3HAHHUM.
HaJl MHO>KECTBAMH U COOBITHUSMH. Perate 3a1a4n Ha MpEICTAaBICHUE U
BeposTHOCTh CIIy4aifHOTO COOBITHA.  |ONKMCAHUE JAHHBIX C TTOMOIIBIO
Ciio>xeHHe 1 yMHOKEHHE M3Y4YECHHBIX XapaKTEPUCTHUK.
BEPOATHOCTEM. Pemate 3a1aun ¢ mpuMeHeHueM rpagos.
JlepeBbs U II0CKKE Tpadbl Pemate 3a/1a4n Ha HAXO0XKJICHHE
BEPOSITHOCTH CITy4YaHOTO COOBITHUS
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHUH.
Perate 3a/1aun Ha HAXOXKACHHE
BEPOSTHOCTEU O0BEAMHEHUS U
nepeceyeHust COObITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpaguuecKkux npeacTaBIeHU
OBILEE KOJIMYECTBO 34
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9 KJIACC

YMHOkeHus. [lepectaHOBKY 1
dakTopua.

Hucno coueTaHuil ¥ TpEYroJIbHUK
[Tackans. CBoICTBA UKCENl COUETAHUM.
bunom HeroToHa.

Pemenue 3a1a4 ¢ UCMOIb30BaHUEM
KOMOMHATOPUKHU

HasBanue paznena KonnuecTBo XapakTepucTuKa qesaTeIbHOCTH
(TembI) Kypca 4acoB OcroBHoe conepkane 00yJarOINXCst
[ToBTOpeHME Kypca 8 kinacca 3 [IpencraBneHue TaHHBIX. [ToBTOPSITH N3YYCHHOE M BEICTPAWBATH
OnucareabHasg CTATHCTHKA. CHUCTEMY 3HAHUH.
Ornepanuu HaJ| COOBITHSIMU. Perats 3a1aun Ha IpeICTaBICHNE U
He3aBucuMOCTh COOBITHIA. oIMCcaHKe JaHHBIX. PemaTh 3a1aun Ha
JlepeBbs u T10CKHE rpad HaXO0KJIEHHE BEPOSITHOCTEH
00bEIMHEHUS U TIEPECCUCHUS COOBITHI, B
TOM YHCJIE HE3aBUCHUMBIX
C UCITOJIb30BaHUEM IpaUueCKuX
MPEJICTABIICHUI U JEPEBA CIyYANHOTO
OIIBITA
D1eMeHThl KOMOMHATOPUKHU 6 KomOuHaTopHOE MpaBUIIO OcBauBaTh MOHITHUS: KOMOMHATOPHOE

[IPABUJIO YMHOKEHUS, YIIOPALOYEHHAs
napa, Tpoika 0ObEKTOB, IEPECTAHOBKA,
(akTopra yucia, CoueTaHNe YUCIO
CoYeTaHMM, TpeyrojabHUK [lackans.
Pemars 3a1a4n Ha IEPEYUCIICHUE
KOMOHMHAIINNA, KOJTMYECTBA 3JIEMEHTAPHBIX
COOBITHH, HAX0K/IEHUE BEPOSTHOCTEH
COOBITHI C MPUMEHEHUEM KOMOWHATOPHKH,
B TOM YMCJIE C UCIIOJIb30BAHUEM
TpeyroiabHuka [Tackais.




PemaTe 3a1a4n Ha TIPUMEHEHHUE YHMCIIA
coueTaHui B alredpe (COKpamEéHHOe
yMHOXeHue, 0nHoM HproToHa)

['eomeTprueckas
BEPOSITHOCTh

['eomeTpuyeckast BEpOSTHOCTb.
CrydaiiHbI{ BBIOOp TOUKHU U3
(uUryphl Ha MIOCKOCTH,

13 OTpe3Ka, U3 YT OKPY>KHOCTHU

OcBauBaTh NOHATHE TEOMETPUUYECKOMN
BEPOSTHOCTH.

PemaTe 3a1aun Ha HAXOXKICHHEC
BEPOSTHOCTEH B OTIBITAX, ITPEICTABUMBIX
KaK BBIOOp TOYEK U3 PUTYPHI

Ha [JIOCKOCTH (MHOTOYTOJIbHUKA, KPYTa),
13 OTPE3Ka WU AYTH OKPYKHOCTH,

13 YHCJIOBOTO IPOMEXKYTKA

Wcnpitanus bepryium

HcnbiTanus. Ycrex U HeyJaya.
Cepusi UCHIBITAHUN 1O TEPBOTO
ycnexa.

Cepus ucniTanuii bepaysm.
BeposiTHOCTH COOBITUI B CEpUH
ycnblTaHui bepHym.
CirydaiiHbli BBIOOpP U3 KOHEYHOTO
MHOECTBA

OcBauBaTh NOHSTUS: UCTIBITAHUE,
HIIEMEHTapHOE COOBITHE B UCTIBITAHUU
(ycrmex u Heyjaya), cepusi UCIIBITAHHM,
HACTYTJICHHUE TIEPBOTO ycrexa (Heyaaun),
cepus UCIIBITaHUN bepHyum.

Pemare 3amauM Ha HaXOXIEHUE
BEPOSITHOCTEH COOBITHII B CEepUU
WMCIIBITAHUNA 10 TIEPBOrO ycCIiexa.
PemaTe 3a7adyd Ha HAXOXICHUE
BEPOSTHOCTEU COOBITHI

B CEpUM UCIIBITAaHUHN bepHyiu,

B TOM 4YHCJI€ C TOMOUIbIO HU(POBBIX

pecypcoB




Crny4daitHas BenTu4nHa

CryvaiiHas BeIM4rHa U
pacupeaeneHne BEpOSITHOCTEN.
[IpuMepsl CirydalHbIX BEJIMYHH.
BaxkHbie pactipeieIeHUS — YU CIIO
MOMBITOK B CEPUM UCTIBITAHUI

110 IEPBOTO yCIeXa U YUCIIO
YCIIEXOB B CEPUU UCTIBITAHUI
bepHyu (reoMeTpuueckoe u
OMHOMHAIIBHOE PacIpeieNICHNs)

OcBauBaTh NOHATHUSA: CITy4aliHas
BEJIMYMHA, 3HAUCHUE CITYYaHHOU
BEJIMYMHBI, PACIIPEACIICHUE
BEPOSITHOCTEM.

M3y4aTh, B TOM YHCIIE C TOMOLIBIO
1IU(PPOBBIX PECYPCOB, U 0OCYXIATh
MPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX
CITy4alHbIX BEJIMYHUH (B TOM YHUCJIE POCT U
BEC YEJIOBEKA, YUCICHHOCTh HACEICHNUS,
CTOMMOCTb TOBapOB U YCIYT), CIIyYalHbIX
BEJINYMH, CBI3aHHBIX C U3yYECHHBIMU
CIIy4allHBIMH OTIBITAMU

UucnoBbIe XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYUH

MareMaTu4ecKoe 0KUJaHNE
CIIy4alHOW BEJIUYUHBI.
DU3NYECKAN CMBICT
MAaTEMAaTHYECKOTO OKUIAHUS.
[ Iprimephl UCIIOIB30BAHUS
MaTEMaTHYECKOTO OKUIAHUS.
Jlucriepcust 1 CTaHAApPTHOE

CBolicTBa MaTEMaTHYECKOTO
0KWJIAHUS U TUCTICPCH.
MaTteMaTudeckoe OKUJaHue u
NACTIEPCUS N3YUYEHHBIX
pacrpeeneHun

OTKJIOHEHHUE CIIy4alHOM BEJIMYMHBI.

OcBauBaTh NOHATHUS: MATEMATUYECKOE
0’KUJAHUE CIIyYaliHOM BEJIMYUHBI,
NTACTIEPCHSI M CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOW BEJIMYMHBI.

Perars 3a1a4y Ha BEIYUCIICHUE
MaTeMaTUYECKOTO OKUIaHUS U
NACIIEPCUM TUCKPETHOM CIIy4YallHOU
BEJINYMHBI 110 33 JaHHOMY
pacIpeeseHuIo, B TOM YUCIIe 3a1aY,
CBS3aHHBIX CO CTPAXOBAHUEM U
TIOTEPESMH.

3HAKOMUTBCS ¢ MATEMAaTUYECKUM
0’KMIAHUEM U AUCIIEPCUEN HEKOTOPBIX
pacupenesneHuil, B TOM YNCIIe




pacnpeneneHus CIy4aiHON BETUYUHbI
«YHCIIO YCIIEXOB» B CEPUH UCTIBITAHUI
bepHyum

3aKOH OOJIBIIIUX YHUCE]

HepasenctBo UeObleBa. 3akoH
OOJIBIIINX YHUCEII.

MaTteMaTH4eCKHe OCHOBAHUSI
N3MEPEHUS BEPOSITHOCTCH.

Poub 1 3HaUCHME 3aKOHA OOJIBIINX
YHCEN B HAyKe, B PUPOJIC U
00IIIECTBE, B TOM YHCIIE

B COIIMOJIOTHYECKUX 00CIEI0BAHMUIX
1 B U3MEPCHUSIX

M3y4aTh 4acTOTY COOBITHS

B IIOBTOPSIONIUXCS CITy4alHBIX OTBITaX
KaK CIy4ailHyI0 BEJIMUYUHY.
3HAKOMUTBHCSA 3aKOHOM OOJIBIIINUX YHCET
KaK MaTEMaTHICCKUM BBIPKCHHEC
CTATUCTUYECKON YCTOMYMBOCTH YACTOT U
CpPEIHUX 3HAYCHH.

PemaTe 3a1aun Ha U3MEPEHUE
BEPOSTHOCTEH C IMTOMOIIBIO YaCTOT.
OOCyX1aTh pOJIh 3aKOHA OOJIBIIINX YHCEIT B
000CHOBaHUHU YaCTOTHOTO METO/1a
M3MEPEHUS BEPOSTHOCTEH, B IPUPOJIC

1 B 00IIECTBE

[loBTOpEHuUe, 00001ICHHE,
CHUCTEMATHU3aIUs 3HAHUU

BeposTHOCTH CiydaliHBIX
COOBITHIA.

JJIEMEHTh KOMOMHATOPUKH.
Cepus ucnibiTannii bepHysm.
CirydaiiHble BETMUUHBI U
pacrpeeneHusl.

YUucnoBele XapaKTEPUCTUKHU
CIIy4ailHbIX BEJIWYHMH. 3aKOH
0OJIBIINX YKCEN

[TOBTOPSITh N3YYEHHOE U BBICTPAUBATh
CUCTEMY 3HAHUU.

PemaTe 3a1a4M Ha HAXOXKICHUE
BEPOSITHOCTEN B CEPUSIX HE3ABUCUMBIX
VCIBITAHUW, B TOM YHUCJIIE C IIOMOIIBIO
KOMOMHATOPHBIX (PaKTOB U (HOPMYIL.
Pemats 3a1aun Ha onpeesIEeHUE CBOMCTB
pacnpeneneHnil, HaX0XKICHUE
MaTeMaTUYECKUX OKUIAHUN




Y TACTIEPCUM N3YUYEHHBIX

pacupeneIeHN.

OOCyXIaTh poJIh 3aKOHA OOJIBIITUX YHCEIT B
HayKe, B IPUPOJIC U B OOITIECTBE

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martematuka. Anrebpa. 7 kimacc. Y4eOHHUK

Makapsiue FO. H., Munatok H. I'., Hemkos K. W. u ap. nox penaxuueit
TensxoBckoro C. A.
Martematuka. Anredpa. 8 kinacc. Y4eOHUK

Makapsiues FO. H., Munatok H. I'., Hemikos K. . u 1p. nox penakuuen
TensxoBckoro C. A.

Marematuka. Anre6pa. 9 kinacc. YueOHHK

Makapsrues FO. H., Munatok H. I'., Hemikos K. 1. u 1p. nmox peaakiuen

Tensaxonckoro C. A.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA
JlunakTuueckue MaTepuasl o anreope

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
WwWw.edu - "Poccutickoe oOpa3oBanue" denepaabHbIi MOpTal

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eomeTpus. 7-9 kmaccol: yueo. s obmeodpaszopat. Yupexaennii / JI.C.
AranacsiH, B.®. byry3os, C.b. Kangomues u ap. — M.: [Ipocsemenune, 2022.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Junaktuyeckue Matepuaibl o reometpun 11s 7 kinacca /b.I.3uB, B.M. Meitnep.
- M.:ITpocsemenue, 2020.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
www.edu - "Poccuiickoe oOpa3oBanue" denepaibHbIi MOpTa

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA


http://www.edu/
http://www.edu/

HU.P.Bvicoykuti, U.B.Aujerko Teopusi BepOITHOCTEN U CTATUCTHKA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru
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