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Pabouasa nporpamma no yueOHomy npeamery «MaTtematuka» (6a30Bblil YpPOBEHB)
(npenmeTtHass obOnacth «MaremaTtuka M WH(OpPMATHKa») (l1ajJee COOTBETCTBEHHO —
nporpaMma MO MaTeMaTHUKe, MaTeMaTUKa) BKIIOYAET NOSCHUTENbHYIO 3aIUCKY,
colepkaHue OOy4deHUs, IUIAHUPYEeMble pe3ylbTaTbl OCBOCHHUS MPOrpamMMbl IO
MaTeMaTuKe, TEMaTUYeCKOe TUIAHUPOBAHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno Matematuke i oOydaronuxcsi 8-9 kimaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo MaTeMaTUKE YUTEHBI UJEU U TOJOKECHUS
Konnenmuu pazputusi Matematudeckoro obpasoBanus B Poccuiickoit deneparmu.

[Ipeamerom MateMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIlIEro MUpa —
POCTPAHCTBEHHbIE (OPMBI U  KOJWYECTBEHHBIC OTHOIICHHUS (OT MPOCTEUIIHUX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX
JUTISL pa3BUTHSI HAYYHBIX U MIPUKIIAJIHBIX UJei). MaremMaTudeckue 3HaHus 00€CTIeYMBaIOT
MOHUMAHHUE TPHUHITUIIOB YCTPONCTBA M HCIIOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W HWHTEPIPETAIMIO  COLMAIBHOM, HKOHOMHYECKOH, TOJUTUYECKOM
uH(OpMalUK, TaI0T BO3MOXXHOCTH BBITIOJHATH Pacy€Tbl U COCTABIATH AJITOPUTMBI,
HaXOAUTh U MPUMEHSITh (HOPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKHUX
U3MEpEeHUN M TOCTPOEHUM, YMTaTh MH(OpMAlMIO, TPEICTABIEHHYIO B BUIE TaOJHII,
auarpaMM U TpaUKOB, JKUTb B YCJIOBHSIX HEONPENENEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yyenne marematuxku QopMupyer y oOOydaloIIMXCSd MaTeMaTHYEeCKUW CTUIb
MBIIIJICHUS, TTPOSBIISIONINICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKUEe MPUEMBI M METOJbI MBIIUICHUS, KAaK HMHAYKIUS M JACIyKIus,
000011IeHe W KOHKPETH3allus, aHAJIM3 U CUHTE3, KiacCHU(pUKAIUsI U CUCTEeMaTHU3aIlus,
abctparupoBanue u ananorus. O0bEKTh MATEMATUYECKUX YMO3AKITIOUEHUH, TpaBuiia UxX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHUs (OpMYIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
CaMbIM PpPAa3BHUBAIOT JIOTMYECKOE MbllUIeHHe. M3yueHne MareMaTHKu oOecreYrBaeT
dbopMHUpOBaHUE aNTOPUTMUUYECKON KOMITOHEHTHI MBIIIUICHUS W BOCIHTAHHE YMEHUUN
JEUCTBOBATh 1O 33JaHHBIM  QJITOPUTMAaM, COBEpPIICHCTBOBATH HW3BECTHHIE W
KOHCTPYHPOBaTh HOBHIE. B miporiecce peneHus 3aj1a4 — OCHOBOW YUCOHOM JIeSITEIIBHOCTH
Ha yPOKaxX MaTeMaTHKHU — PA3BUBAIOTCS TBOPUYECKAs U MIPHUKIIATHAS] CTOPOHBI MBITIICHHUS.
OOyyeHnue MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BUBATh Yy OOYYaKONIMXCS TOYHYIO,
paIMOHAIbHYI0O U HWH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HanOoJiee MOIXOJSIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TPapUUYECKUE CPEICTBA IS BBIPAKCHHUS CYXKICHUN H
HATJISTHOTO UX TPE/ICTABICHHUS.

[Ipy u3ydYeHUM MaTeMaTUKH OCYIIECTBIISIETCS O0O0Illee 3HAKOMCTBO C METOAaMu
MO3HAHUS JIEWCTBUTEIHLHOCTH, MPECTABICHUSIMA O TIPEIMETEe U METOJaX MAaTeMAaTHKH,
WX OTIIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMATUKH JIJISl PEIICHUS] HAYIHBIX ¥ MPUKIIATHBIX 33/1a4.
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[IpropuTeTHBIMU LIETAMH 00yUEHUsI MaTeMaTHKe B 8—9 Kiaccax sBISIOTCA:

dbopMHUpOBaHUE TICHTPATBHBIX MAaTEMATHYCCKUX TMOHATHN (YHUCIIO0, BEIMYWHA,
reomeTpuueckas ¢Gurypa, MepeMeHHasi, BEPOATHOCTb, (YHKIIUSA), OOECIEeUnBAIOIIUX
MPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs O0YyJAIOIIUXCS,;
nojABe/ieHne OOyYarolmuxcs Ha JOCTYITHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEro MUpa, MOHMMaHUEe MaTeMaTUKU KaK 4acTu
00111e# KyJIbTYPhI UETIOBEYECTBA;

pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEW oOywaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
MHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MAaTE€MaTUYECKOM TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSIBICHUS MATEeMaTUUYECKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B peajbHBIX JKU3HCHHBIX CHUTYaIlUSAX W TPU M3YYCHUH JAPYTHX YYCOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYJIMpOBaTH HMX Ha S3BIKE
MaTeMaTHKd W CO37aBaTh MaTEMaTHYECKUE MOJCNIM, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYEeCKUM  ammapar JyIsi PeIIeHWs TMPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OIIECHUBATh MOJIYYEHHBIE PE3YITbTAThI.

OCHOBHbBIE JTMHUU COJEPKaHUs MPOTPaMMBI 110 MateMatuke B 8-9 knaccax: «Hucna
U BBIYUCICHHS», «Anredpa» («Anredpandeckue BbIpaXKEHUS», «YpaBHEHHUS W
HEpaBeHCTBaY), «DyHKIUNY, «I eomeTpusi» («I'eomeTprueckue GUTyphl U UX CBOHCTBAY,
«M3mMepeHne TEOMETPUUYECKUX BEIHYMHY»), «BeposTHOCT, W cTaTUCTUKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapaJIeIbHO, KaxJas B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBHH.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaM oOydeHus,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITHATHHBIM
BOIIpocaM  oOydaromuecss — oOpaliajiuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MATEMaTUYECKUMU TOHATUSIMH W HaBBIKAMHU OCYIIECTBISJIOCH IOCIEIOBATEIBHO U
MOCTYNaTENbHO, C COOJIIOJICHHMEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MAaTeMaTHYEeCKUX IMPEACTABICHUN OOydJarommxcs,
pacmpsst u yriayosss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBetctBun ¢ ®I'OC OOO maTtemaTHka sIBIsSETCA 0053aTEIBHBIM YY€OHBIM
peMETOM Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBanus. B 8-9 kiaccax maremaTmka
TPAIUIIMOHHO M3YyYaeTcs B paMKaxX CIEAyIONMX y4eOHBIX KypcoB: B 8-9 kmaccax —
KypcoB «AureOpa» (BKJIIOYasi AJEMEHThl CTATUCTHUKA W TEOPUU BEPOSITHOCTEW) U
«I'eomerpus». Ilporpammoil mo mareMaTuke BBOJUTCS CaMOCTOSTENbHBIA YyueOHbBIN
Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO6miee 9mMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Y4YEHUsT MaTeMaTHUKu (0a30BBIH
YPOBEHB) Ha ypPOBHE OCHOBHOIO 00Imiero obpasoBanus, — 408 ugaca: B 8 kimacce — 204
yaca (6 yacoB B Hejient0), B 9 knacce — 204 yaca (6 yacoB B HEJIEIIO).
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IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JUYHOCTHBIX, METalpEeJAMETHBIX M TPEAMETHBIX
00pa3zoBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHICKON
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TpaskIaHCKOEe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peau3allii ero IMpas,
NpeICTaBIeHHEM O MAaTeMAaTHUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO OOIIeCTBa (HapuUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTUYECKUX IMPOOJEM, CBSI3aHHBIX C NPAKTHYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BaXXHOCTH MOPAIBbHO-3TUYECKUX
IIPUHIIUIIOB B IEATENLHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOM HAa AaKTUBHOE YydyacTHE€ B pEUICHUU TPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM  HAINpaBIECHHOCTH, OCO3HAaHHMEM  BAXKHOCTH  MaTeMaTHYECKOIrO
oOpa3oBaHWs Ha TMPOTSKEHUU BCEW JKU3HM JUIS YCIEIIHOW TpodeccroHaaIbHON
JESTENHbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUIYAIBHOU TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IUIAHOB
C Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIOCOOHOCTBIO K OMOI[MOHAJIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEUICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) eHHOCTH HAYYHOTO MO3HAHUA:

OpHMEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX ITPEACTABICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJIOBEKa, MpUPOAbl U 0OIlEecTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISl PAa3BUTHS LUBWIM3ALMW, OBJIAJICHUEM S3BIKOM
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MaTeMaTUKU M MaTEeMaTHYECKOM KYHBTypOﬁ KaKk CpCACTBOM IIO3HAHUSA MHpA,

OBJIAACHHUCM HpOCTefIHJPIMH HaBBIKaMH HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHWe, (OPMHPOBAHWE  KYJbTYPbl  310POBbSI W
IMOLMOHAJIBHOIO 0JIATONOJIYYHsI:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUsI 310POBOr0 00pa3a *XU3HU (310pOBOE NUTaHUE, COANTAaHCUPOBAHHBIA PEKUM
3aHATHI U OT/bIXA, peryisgpHas pu3ndecKas akTUBHOCTH), COOPMUPOBAHHOCTHIO HABbIKA
pedrnexkcuy, TpU3HAHUEM CBOEro IpaBa Ha OWIMOKY M TaKOro e IMpaBa JIpyroro
4eJI0BEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKUX 3HAHUU [Jis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpejibl, MIIaHUPOBAHUS MOCTYIIKOB U OLEHKH HX
BO3MOXXHBIX TOCIEACTBUN Il OKpY’KaloIed Cpeabl, OCO3HAHHWEM TIJI00ATbHOTO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) amanTanusi K N3MeHS IOIIUMCSl YCJIOBHSIM COMUATbHOI U MPUPOTHOI CpebI:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHSIX HEONPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NEATEeIbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCA y APYTHUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM NIEATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTBIO B (DPOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
UJieH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTaX U SIBIICHUSAX, B TOM YUCJIE pPaHEE HE U3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOIMI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U IecTBUS, GOPMYIMPOBATH U OILICHUBATH PUCKU U TIOCIEACTBUS, (HOPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETr0O
oOpa3oBaHus y oOywaromierocs OyayT copMUpPOBaHBI METANPEAMETHBIC PE3YJIbTATHI,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHHUBEPCATbHBIMU TO3HABATEIBHBIMHU JCHCTBUSMH,
VHUBEPCAUTHbHBIMA ~ KOMMYHUKATHUBHBIMH  JEHCTBUSMH W YHUBEPCaJIbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIEC HeiiCTBUS
ba3oBble Jornyeckue AJeiicTBUA:

BBISIBIISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, MOHATHI, OTHOIIECHUM MEXIY TMOHITHAMH, (HOPMYIHUPOBATH OMpPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIH TMPHU3HAK KJacCU(HUKAIIMKA, OCHOBAHUS
TJ1s1 000OIIIEHUSI M CPAaBHEHUS, KPUTEPUH ITPOBOAUMOIO aHAIIN3A;
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BOCIIPUHUMATh, JOPMYIHPOBATH U IPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIbHBIE

Y OTpULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIAT MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3U U I[POTUBOPEUUS
B (aKrax, [aHHbIX, HaAONIOACHUSIX W YTBEPKACHUIX, MpeajaraTb KpUTEPUU
IS BBISIBJICHUS] 3aKOHOMEPHOCTEH U IIPOTUBOPEUYMH;

Jle71aTh BBIBOJBI C UCIIOJB30BaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeabCTBA MATEMATUYECKUX  YTBEPXKIEHUU  (TpsMble U
OT TMPOTHUBHOTO), MPOBOAUTH  CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKa3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, NPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

BbIOMpaTh croco0 pemieHus: ydeOHOM 3a7auM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINI ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble ncciie1oBaTe I bCKHE JeCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJACAOBATEIbCKHH HWHCTPYMCHT IIO3HAHMS,
bopMyITHpOBaTH BOIPOCHI, (PHUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBATh THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3ULINIO0, MHEHHUE;

IIPOBOJUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY TUTAHY HECIIOKHBIA KCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;

CaMOCTOSITCIILHO (POPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIOACHUS, UCCIICIOBAaHUS, OICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
PE3YyIBTATOB, BBIBOJIOB U 000OIICHHUIA;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKE BBIJIBHIaTh
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBIISITh ~ HEJIOCTATOYHOCTh U M30BITOYHOCTH ~ WHGOpMAllUK,  JAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BHIOWpATh,  aHAJIU3UPOBATh,  CUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITIIO PA3IMYHBIX BUAOB U (POPM IMpEACTABIICHNUS,

BEIOWpATh (OopMy TpeacTaBiIeHUsT WHGOPMAIMN U WILTIOCTPUPOBATH PEIIacMbie
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAIUSIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAIIUH TIO KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMMmyHMKaTHBHBIE YHMBepPCaJbHble y4eOHbIC ACHCTBHS:
BOCIIPUHUMAaTh U (OPMYJIMPOBATh CYXIECHHS B COOTBETCTBUU C YCIOBUSIMU H
HeasIMU OOILIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX

8
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N IMMCbMCHHBIX TCKCTAX, AaBaTh IMTIOACHCHUA 110 XOAYy PCHICHUA 3a/la4, KOMMCHTHUPOBATH

[IOJIy4YEHHBIN PE3YIIbTAT;

B XOZ€ OOCYXJEHHS 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXJAaeMOW TEMBI,
npo0JIeMbl, pelIaeMon 3a/layu, BbICKA3bIBaTh WJEH, HAllEJIEHHbIE HA MOUCK PEIICHHUS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JPYyrUX YYacTHUKOB JAHAalIora,
OoOHapy’KHBaTh pa3IMyUe U CXOJACTBO IMO3ULIMNA, B KOPPEKTHOU Gopme hopMyaupoBaTh
pa3Horacus, CBOM BO3pPaKEHMUS;

MPEACTaBIATh PE3YyJbTaThl PEUICHUS 3aJaud, HKCIEPUMEHTA, HCCIEI0BaHuUs,
OPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (OpMAT BBICTYIJIEHUS C Y4YETOM 3ajaad
Ipe3eHTAIMU U 0COOEHHOCTEN ayUTOPHUH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHIMBHUIYaTIbHOU pabOThI
pU pelIeHU YYeOHbIX MaTeMaTHUYECKUX 3a/1a4;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThl, pacIpeesiTh BUIbI padoT, 10roBapuBaThCs, 00CYKIaTh MPOIECC
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNMOBBIX (QopMax paboThl (00CYyXkAeHHUS, OOMEH MHEHHUSIMH,
MO3TOBbI€ HITYPMBI U IPYTHE), BHIIIOJHATH CBOIO YaCTh PaOdOThHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C IPYTUMH 4JIEHAMU KOMaH/bl, OIIEHUBATh KaY€CTBO CBOETO BKJIaJa B OOLIUI
HOPOAYKT IO KPUTEPUAM, C(HOPMYJIMPOBAHHBIM yUYaCTHUKAMH B3aUMOIEHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIe J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTFHO COCTAaBJIATH IUJIAH, aJrOPUTM pEIICHHS 3a1avd (WU ero 4acTh),
BBIOMpATh CIIOCOO pemieHuss ¢ YYETOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEHICHUN C y4ETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIAQJIETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3yibTara
peluieHns MaTeMaTUYeCKOU 3aauH;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IIpU PEIICHHH 3a7adH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX
OIINOOK, BRISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHON UEIU H
YCJIOBUSIM, OOBSICHATh MNPUUYMHBI JOCTHXKEHUS WU HEJOCTHXKEHUS LEeNd, HaXOJIUTh
omuoOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS MPOTrPAMMBI [0 MAaTEMATHUKE MPEACTABICHBI
o rogam oOy4eHus B CIAEAYIONIUX pa3ieliax IporpaMMbl B paMKaxX OTJIEIbHBIX yUeOHBIX
KypcoB: B 8-9 kmaccax — KypcoB «Anrebpa», «I'eomerpus», «BeposTHOCTh U
CTaTUCTHKA.
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PABOYAS ITPOT'PAMMA YYUEGHOI'O KYPCA
«AJITEBPA» B 89 KIIACCAX

HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sIBIsSeTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETro 0Opa3oBaHUS:
oHa oOecreyrBaeT U3yUYCHHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsi IPOJOJKEHUST 00pa3oBaHus U
B TOBCEJHEBHOW >KM3HU. Pa3BuTthe y o0OydYarouuxcsi Hay4dHBIX MpeACTaBICHUM
0 TPOUCXOXKACHUU M CYIIHOCTU ajlre0pandeckux abCTpakiui, crocobe OoTpakeHus
MaTeMaTHYeCKOM HAyKOW SIBJICHUUW M MPOLIECCOB B TMPHUPOJEC U OOIIECTBE, POIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBIINUICHUS, HEOOXOIUMBIX
JUTS aJlaliTallii B COBpeMeHHOM 1TUGpoBOoM ol1iecTBe. M3yuenue anreOpbl ooecreuynBaet
pa3BUTHE yMEHUs HaAONIOAaTh, CpPaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUST U BBIBOJBI, (opMynupoBaTh yTBepkaeHHs. OCBOeHUE Kypca alreOpsbl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJB3YIOT
NEyKTUBHBIC W WHIYKTUBHBIE pPACCYXJACHUS, OO0O0OIIEHHE U KOHKPETU3AIMIO,
abcTparupoBanue u aHasoruto. O0ydenue anaredpe mpeanoaraeT 3HAYUTEIIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHPHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUEHUS.

B crpykType mporpamMmbl y4eOHOTO Kypca «Ainredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUsS OCHOBHOE€ MECTO 3aHHMAIOT COACPKATCIBHO-METOIUYECKUE JUHUU:
«Hwucna v BEIYUCICHUNY, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHEHUS U HEPABCHCTBAY,
«DOyHkuum». Kaxnas W3 3THX COIEPKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET M3YUYECHHUS Kypca, B3aUMOJACHCTBYS C IPYTUMHU €ro JIMHUIMHU.
B xone n3ydenus yaeOHOro Kypca o0yqaroniaMcsi TPUXOIUTCS JIOTHUSCKH PACCyKIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M C 3TUM B IpPOrpamMmy
y4aeOHOro Kypca «Anredpa» BKIIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3JiellaXx MaTeMaTHYECKOTO OOpa30BaHHMS U CIIOCOOCTBYIOIIHE
OBJAJICHUIO OOYy4YarolIUMHUCA OCHOB YHHMBEpPCAJIBHOTO MAaTeMaTUYECKOrO SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM 0COOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBiseTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YHHClIa U BEIYUCICHUSD CIY>KUT OCHOBOM ISl JalIbHEHIIIEro
M3y4YCHUsT MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTMYECKOTO
MBIIIJICHUS, (OPMHUPOBAHUIO YMEHMS TIOJIb30BAaThCSA  ATOPUTMAMH, a TaKkKe
MPUOOPETCHHUIO TIPAKTUYECKUX HABBIKOB, HCOOXOJMMBIX IS TTOBCEIHCBHON >KH3HH.
PazBuTre MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS CBS3aHO
C palMoOHAJIBLHBIMU U UPPAlMOHAIBHBIMUA YHUCIAMH, (POpMUpPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHWE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO

K CpeaHeMy 00I1eMy 00pa30BaHHUIO.
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ConepxkaHre ABYX anreOpandecKuxX JUHUNA — «AnreOpandecKkue BBIPOKCHUSI» U
«YpaBHEGHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHHMIO Y OOYyUYAIOIIUXCS
MaTeMaTHYECKOTO armapara, HEOOX0UMOTO JIJIs pEeIISHUS 3a7a4 MAaTEMAaTHKH, CMEXHBIX
MPEIMETOB M TIPAKTHKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHEe OCHOBHOTO OOIIETro
oOpa3oBaHus Y4YCOHBIH MaTepuan TPYMITUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTpUPYET 3HAYEHUE MAaTeMAaTHKH KaK s3bIKa JUISI TMOCTPOCHUS
MaTeMaTHICCKUX MOJICIICH, ONMCAaHUs MPOIIECCOB M SBJICHUHA peaabHOro Mupa. B 3amaun
oOydeHwusI anredpe BXOMST TakKe NadbHEHIIee pa3BUTHE aITOPUTMUIECKOTO MBITIUICHHS,
HEOOXOIMMOT0, B YACTHOCTH, TSI OCBOSHUSI Kypca HH()DOPMATUKH, ¥ OBJIaJICHIC HaBbIKAMH
JIEAYKTUBHBIX paccyxkiacHuii. IIpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKCHHUS, CIIOCOOHOCTEH K MAaTEMaTHUYECKOMY TBOPYECTBY.

Conepxanvne (QYHKIIMOHAIBHO-Tpa@UUECKOW JIMHUW HAICJICHO Ha TOJYYCHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUTSL OTIMCAHUS W WCCJICJIOBAaHUS PAa3HOOOPA3HBIX MPOIECCOB W SBJICHUN B MPUPOJAC H
oOmiecTBe. M3ydeHne marepuayia CIiOCOOCTBYET Pa3BUTHIO y OOYYaIONMIUXCS YMCHHSI
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA s3bIKAa MAaTCMATHKH — CJIIOBECHEIC,
CUMBOJIMUECKHE, TpaduuecKre, BHOCHUT BKJIa] B (OPMUPOBAHHUE TIPEICTABIICHUN O POJIU
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yuyebHOMY TUTaHy B 8—9 Kkiaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE paslenbl couepxkanus: «Yucna u
BBIUMCIICHUS», «AIJreOpanueckre BBIPAXKEHUS», «YPaBHEHUSI M HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee 4YHMCIO YacoB, PEKOMEHIOBAHHBIX IS HW3Y4YeHHs ydeOHOro Kypca
«Anrebpay», — 204 gacoB: B 8 kiacce — 102 gaca (3 yaca B Heenmo), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).

COJEPKXAHUME OBYYEHMUA

8 KJIACC
Yucia 1 BbIYUCTICHUSA

KBaapatusiit koperb u3 uncia. [lonstue 06 upparmonansuom yrcie. JleciTuanbie
OpUOTMKEHUST HppAlMOHAIBHBIX yHucen. CBoiicTBa apuMETUYECKUX KBaJIpaTHBIX
KOpHEH M X MPUMEHEHHE K TPEOOPa30BAHUIO YHCIIOBBIX BBIPAKEHUN M BHIYUCICHUSIM.
JleficTBUTEIbHBIC YHCIIA.

Crenens c 11eNIbIM MTOKa3aTeeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIIA.

Auredpanyeckue BbIPaKEeHUSs
KBagpaTHbiil TpExwiieH, pa3iioKEHUE KBAJPATHOTO TPEXWIEHA HAa MHOMKUTEIU.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CrnoxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHue anreOpanyeckux Apodei. PalinoHanbHble BRIpaXKEHUS
U UX npeoOdpa3oBaHueE.

11
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YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemrenue ypaBHEHHUM, CBOISIIUXCSA K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTalysi ypaBHEHUW C JBYMs MEPEMEHHBIMH MU CHUCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMephl pelieHns CucTeM HEJIMHENHBIX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1a4 aNreOpandeckuM CIiocoOOM.

HucnioBple HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHON nepeMeHHON. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DyHKIUT

[lonstue Qynxuuu. O6nacTh ompeneraeHUuss U MHOKECTBO 3HAYEHHUH (QYHKIIUH.
CrniocoObl 3a1aHusT PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no e€ rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPAMYIO B 00paTHYIO MPONOPIIMOHATIbHBIE 3aBUCUMOCTH,
ux rpapukn. Oynakiuu Yy = X2,y = X3, y =Vx, y=|x|. I'paduueckoe pemeHne ypaBHeHHit
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYMCTIEHUSA

PanmionanpHbple uuMCla, WpPpAlMOHAIBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC
JeCATUYHBIE TpoOu. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, ICHCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>ECTBOM JICMCTBUTEIILHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHenue JIEHCTBUTEIILHBIX qHCe, apupMeTHICCKUE JICUCTBUS
C ICUCTBUTEIILHBIMU YHCIIAMHU.

PasMepbl  00BEKTOB  OKpyXKalomero  MHpa, JUIMTCIBHOCTH  ITPOIICCCOB
B OKPYXaroIleM MUpE.

[TpubnmkEHHOE 3HAYCHWE BEIWYWHBI, TOYHOCTh NpHOMmKeHus. OKpyricHue
yucell. [Ipuknika u oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEHHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHMH, CBOJSAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHHs ypaBHEHHM TPETbEH W YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie  npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHne c JAByMsl NEpeMEHHbIMU U ero rpaduk. PemieHue cucrem naByx
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PellIeHNE CUCTEM JBYX YPABHEHHUM, OJTHO

12
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U3 KOTOpBIX JIMHEIHOE, a Jpyroe — BTOpOHl creneHu. I'paduueckas MHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mMHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pelienue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUT
KBanpatnunas Gynkuusi, e€ rpadux u cBoiictsa. [lapabosna, KoopIMHATHI BEPIIUHBI
napaboJibl, 0OCb CAMMETPHUH MapadoJIbl.

I'padpukn ¢ynkmmii: y = £x, y= #x+b, y= k—, y=x%y=\xTy =,
X
U UX CBOMCTBA.

YucaoBble MOCIeI0BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATSIBHOCTH. 3aJaHUE  ITOCJISIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccuud. DopMmyabl N-TO  UYiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBI MEPBBIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA pPOCT. CloXKHBIC
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC peE3yNbTaThl OCBOSHHUS IMPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

YucJia 1 BLIYUCTIEHUS

Hcnonp30BaTh HavYaIbHBIE MPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX YHUCEI
JUIS. CPaBHCHMS, OKPYIJICHHUS M BBIYUCIICHUHN, HM300pakaTh JCHCTBUTEIbHBIC YHCIA
TOYKaMHU Ha KOOPJIMHATHOU MPSIMOMU.

[IpuMeHAT, MOHATHE apU(PMETHYSCKOTO KBAJAPATHOIO KOPHS, HAXOJUTh
KBaJpaTHbIC KOPHH, HWCIOJB3yS TIPH HEOOXOJUMOCTH KaJbKYJATOP, BBIIOJHATH
peoOpa3oBaHus BBIPAKSHUM, COACPKAIMMX KBAaJAPAaTHBIC KOPHHU, MCIIOIB3Ys CBOWCTBA
KOpHEM.

Hcronp3oBaTh 3amycu OOJBITHX W MaJIBIX YUCEI ¢ TTIOMOIIBIO IECATHYHBIX IPoOei
u crerneHei yucna 10.

Auredpanyeckue BbIPaKeHUSs

[IpuMeHsTh NOHSATHE CTENEHHU C LETBIM MIOKA3aTeJIEM, BBIMOIHATH MPeoOpa3oBaHUs
BBIPAYKCHU I, COJICPKAIINX CTEIIEHHU C LIEBIM [TOKA3aTEIEM.

BbINOAHATE  TOXKJIECTBEHHBbIE IMPEOOpPa30BaHUSI  PAIMOHAJIBHBIX  BBIPAXKECHUI

13
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Ha OCHOBE MPaBWI JEUCTBUIN HAJl MHOTOYIECHAMH U aire0pandecKUMU IPOOSIMHU.
PacknanpiBaTh KBagpaTHBIM TPEXUIIEH HA MHOKUTENH.
[Ipumenaty mpeoOpa3oBaHMsi BBIPAXKECHUN JUIsl PEIICHUS Pa3IMYHbIX 3a7a4
M3 MaTEMATUKH, CMEKHBIX IPEIMETOB, U3 PEAIIbHOMN MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemate suHEWHBIC, KBaApaTHbIE YpPAaBHEHHMs U pPaLHUOHAIbHBIE YpaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU.

IIpoBOaUTE MpOCTENIINE UCCIECIOBAHUSA YPAaBHEHUN U CUCTEM YPaBHEHUW, B TOM
yyciie ¢ NpUMEHEeHHeM rpaduyecKux NpeacTaBieHuil (ycTaHaBIMBAaTh, HUMEET JHU
ypaBHEHHE WJIM CUCTEMA YPABHEHHM pelIeHUs1, €CIIU UMEET, TO CKOJIBKO, U MpoUee).

IlepexoauTh OT ci0BECHONW (POPMYIMPOBKHU 33Ja4uM K €€ anredpandeckol Mojemu
C IIOMOILIBIKD COCTABJICHUS YPAaBHEHUs WIM CHUCTEMBl yPaBHEHUW, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKM, peEIlaTh
JUHENHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM U WX CUCTEMbI, J1aBaTh rpauyecKyro
WUTIOCTPALIMIO MHOYKECTBA PELLICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

[TonuMate ¥ WCMONAB30BaTh (YHKIIMOHAIBHBIC TOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHUsI), ONPEACNATh 3HaueHHWe (YHKIMU 110 3HAYCHUIO
apryMeHTa, olNpeessaTh CBOMCTBA QYHKIMU 10 €€ Tpaduky.

Crtpouts rpaduku dneMeHTapHbIX (QYHKIUHA BUJIA:

y=2,y=2x% y=x%y= \/x,_y = |x|, onmcBIBaTH CBOMCTBA YUCIOBOM ()YHKIUH
X

1o e€ rpaduky.

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS IMPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiaacce:

Yucja 1 BbIYHCIEHUS

CpaBHUBATH U YIOPSAI0YMBATH PAIlMOHAIBHBIC U UPPAIIMOHATIBHBIC YUCIIA.

BeimonHaTe apudmeTndeckue IEWCTBUS C PAllMOHAIBHBIMH YHCJIAMH, COYeTas
YCTHBIE W TIUCBMEHHBIC MPHUEMBI, BBINOJHITH BBIYUCICHUSA C HPPALUOHAIBHBIMU
YHUCJIaMU.

HaxonuTe 3HadeHUs] CTENEHEW C LEIbIMHU IMOKAa3aTesIMU M KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasaTh  JEUCTBUTENIBHBIE YHCJA, BBIMNOJHATH MOPUKUAKY  pe3yjbTara
BBIUYKMCJICHUH, OLICHKY YMCIIOBBIX BBIPAXKECHUH.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nvHElHBIE U KBaJApaTHBIE YPAaBHEHUWs, YPAaBHEHUsS, CBOASIIMECS K HUM,
npocTeiime ApoOHO-paAIIMOHATBHBIE YPABHEHUSI.

Pemate cuctembl IByX JIMHEMHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMU U CHCTEMBI

JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISACTCS JTUHECUHBIM.
14
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Pemars TexcToBBIE 3a1auM anreOpandyeckuM CIOCOOOM € MOMOUIBIO COCTaBICHHUS
YPaBHEHUs WIM CUCTEMBI ABYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

IIpoBoaUTE MpOCTENIINE UCCIAEAOBAHUSA YPABHEHUN U CUCTEM YpPaBHEHUU, B TOM
quciie ¢ NpUMEHEHHEeM rpaduyecKux NpeacTaBlieHuld (ycTaHaBlIMBaTh, UMEET JIU
ypaBHEHHE WJIM CUCTEMA YPABHEHHM pElIeHusl, €CIM UMEET, TO CKOJIBKO, U MTPOYEE).

PemaTh nuHeliHbIE HEPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paKaTh pelICHUE
HEPABEHCTB HA YHCIIOBOM IIPSAMOM, 3alIMChIBATh PEIICHUE C IOMOLIBI0O CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIOYAIOLIKE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pPEIIEHUWE CHUCTEMbl HEPABEHCTB HAa YHUCIOBOU
IIPSIMOM, 3aIIMCHIBATH PELICHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHbBIX 33/1a4.

DOyHKIUT
Pacno3naBate ¢QyHKIMM HU3ydeHHBIX BUAOB. [loka3piBaTh CXeMaTUYECKU
pacroyio)KCHHE Ha KOOPJMHATHOW INIOCKOCTH TpaduKOB (QYHKIUNA BHIA: Y = £X,

3

y= #kx+b, y= i y=ax’*+bx+c, y= x° y=x,y=|x| B 3aBucumoctu
X

OT 3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpoutrb M uU300pakaTh CXEMAaTHYECKH TpapuKkd KBAJPATHUYHBIX (QYHKIIHH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3HaBaTh KBaApaTHUHYIO (QYHKLIHIO N0 (QopMyse, NPUBOIUTH IMPUMEPHI
KBaJpAaTUYHBIX QYHKIMH U3 peasIbHOM KU3HU, (PU3UKH, TEOMETPUU.

YmucioBbIE 0CJIE10BATEILHOCTH U MPOTrPecCHu

PacrioznaBaTh apuMeTHUUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUU MPHU Pa3HBIX
croco0ax 3agaHus.

BbINOJTHATH BEIYMCIIEHUS C UCTIONB30BaHUEM (DOPMYI N-TO WwieHa apupMeTUIECKON
Y T€OMETPHUYECKOUN TPOTPECCUIM, CYMMBI IMIEPBBIX N YWICHOB.

N3006pakath 4ieHBI OCIEI0BATEILHOCTH TOYKAMU HAa KOOPJAMHATHON TIOCKOCTH.

Pemiats 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCIEI0BATEIbHOCTAMH, B TOM YHUCIE
3aJ1a4¥ U3 peajbHOM KU3HU (C UCTIOIb30BAHUEM KaJIbKYJISATOPA, ITUPPOBBIX TEXHOIOTUN).

15
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Tembl) Kypca 4acoB coziep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opMyIUpPOBATH ONpPeAeIeHre KBaIPaTHOTO KOPHS

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppaIroHaAIbHOM
yucne. /lecsTuuneie
PUOIIKEHUS
HppalMoOHaIbHbBIX
YHCell.
JIeCTBUTEIbHEIE
yucna. CpaBHEHHE
JEUCTBUTEIBHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[IpeobpazoBanme
YHUCJIOBBIX
BBIPAKCHHU,
coZieprKalmx

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpuMeHATH Onepaluio U3BJICUCHUS KBaAPATHOTO KOPHS
U3 YKCJIa, MCTOJIB3YS TIPU HEOOXOIUMOCTH KAJBLKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU TPOOSMHU.

CpaBHUBATBH U YIIOPAAOYUBATH PAllMOHAJIBHBIE U
VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJPATHBIX KOPHEN.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOUHEIE U
npuOmmkEHABIC KOpHU Tpu @ > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YU CIIOBBIE HKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYIISITOPA
(koMIIbIOTEpA).

Jloka3bIiBaTh CBOMCTBA apu(PMETHUIESCKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH Npeodpa3oBaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUYECKUX U PU3HUECKUX POPMYII.

BbI4ucasTh 3HAYEHHU S BBIPAKECHUM, COAEPKAIIUX

16
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KBaJpAaTHbIE KOPHU

KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI IPU HEOOXOAUMOCTH
KaJIbKYJISTOP.

Hcnoab3oBarh B XOJd€ pCIICHUA 3aaa4 3JICMCHTAPHBIC
MNpCACTAaBIICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMU
BCJIMYHH.

3HAKOMUTLCA € HCTOpHeﬁ Pa3BUTHUA MATCMATUKU

Yycia U BBIYMCIICHUS.
CrerneHn C 1ETbIM
[MOKa3aTejIieM

CrteneHsb ¢ LEeJIbIM
[TOKa3aTeJIEM.
CranpapTHasi 3a1IUCh
yuca.

Pa3mMeps1 00bekTOB
OKPY’KaroIIero Mupa
(OT BIIeMEeHTapHBIX
YaCTHI]

JI0 KOCMHYECKHUX
00BEKTOR),
JUINTEIBHOCTD
MIPOIIECCOB

B OKPY KaIOIIIEM MHpE.
CBolicTBa CTEIIEHA

C IEJIBIM ITOKa3aTeIeM

DopMyIMPOBATH ONPeAeIeHUE CTETIIEHHU C IIEIbIM
MOKa3aTeJIeM.

IIpeacTaBasith 3anuch OOJBITUX U MAJIBIX YHACETT

B CTaHIapTHOM Bujie. CpaBHMBATD YKCJIA U BEJIMYUHBI,
3allMCaHHbIE C UCIIOIb30BaHuEM crenenu 10.
Hcnmosb30BaTh 3aIUCh YUCEN B CTAHIAPTHOM BUIE

JUTSL BBIDQXKEHHS pa3MEPOB 00bEKTOB, NITUTEIHHOCTH
MIPOLIECCOB B OKPYKAIOLLIEM MUDE.

DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOM (popMme
U WTKOCTPUPOBATH IPMMEPAMU CBOKCTBA CTEIEHU

C LEJIBIM TIOKa3aTeNeM.

I[IpuMeHATH CBOIiCTBA CTETICHHU JIJIs1 IPEOOPa30BaHUS
BBIPAYKCHUH, COAECPKAIIUX CTEIIEHU C LEIbIM ITOKA3aTEJIEM.
BbINOJIHATH AeHCTBUSA C YUCIaMHU, 3alIMCAHHBIMU

B CTaHAAPTHOM BHJi€ (YMHOKEHUE, ICJIICHUE, BO3BE/ICHHUE

B CTCIICHB)
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Anredpanueckue KBagpatuslii Pacno3HaBaTh KBaJIpaTHBIM TPEXWICH, YCTAHABIIMBATh
BbIpakeHus. KBanpaTHblii TPEXWICH. BO3MOXKHOCTb €T0 Pa3JIOKEHUs HA MHOKUTEIH.
TPEXUIICH Paznoxenue PackiaabiBaTh HA MHOKHMTEIN KBAPAaTHBIN TPEXWICH
KBaJpaTHOI' O C HEOTPHULIATEIBHBIM TUCKPUMUHAHTOM
TpEXWICHA

Ha MHOXXHNTCJIIN
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AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
npo0sb. JlomycTumsie
3HAYCHUS
TIEPEMEHHBIX,
BXOIATITUX

B areOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu. CokparieHue
TpoOei.

CrnoxeHue,
BBIUHUTAHUE,
YMHO>KEHHUE U JIeTICHNE
anredpanvyecKux
TpoOei.
[IpeobpazoBanue
BBIPAXKCHU,
coJieprKaIux
anrebpandeckue
Ipoou

3anuceiBaTh anredpanyeckue Boipakenus. Haxoqurb
00J1aCTh ONpeIeTICHUS pallMOHATBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BBIYMCJISATH
3HayeHue ApoOu, B TOM YHUCIIE C OMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO alredpanyeckoi
JTpoOU ¥ MPUMEHSITh €ro JIJI MpeoOpa3oBaHus APOOEH.
BbINOJHATH JelcCTBUSA C aNredpanuyecKuMu ApoosiMu.
[TpumeHsATH TpeoOpa3oBaHus BEIPAXKEHUN JIJIS1 PEILICHUS
3ana4y. Beipaxkath nepeMeHnble u3 Gopmys (pu3ndecKux,
re€OMETPUYECKUX, OMUCHIBAIONIUX OBITOBBIC CUTYAIINH)
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YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBagpatnoe
ypaBHeHue. Hemonnoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUH,
CBOJAIINXCS

K KBaJI[paTHBIM.
[IpocTetimue npodHO-
palLlMOHAJIBHBIE
YpaBHEHUSL.

Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
KBaJpaTHBIX
YpPaBHEHHM

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHMUS.
3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;

pemiaTb KBaAPaTHbIC YPABHCHUHA — IIOJIHBIC U HCIIOJIHBIC.

IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemats ypaBHeHUs1, CBOISIIIUECS K KBAAPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
HabuaroaaTh 1 aHAJIU3MPOBATH CBSI3b MEXK]1y KOPHSIMHU U
Kod(pUIIMeHTaMU KBaJPATHOTO YPABHEHUS.
dopmyaupoBath Teopemy Buera, a Takke oOpaTHYIO -
TEOpPEMY, IPUMEHSTh 3TU TEOPEMBI I PEIICHUS

3a1ad4.

PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3a/1a4U
K anredpandeckoi MoIeNIi MyTEM COCTABIICHHS YpaBHEHUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C HCTOPHUE Pa3BUTHS aNreOphI
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YpaBHEHHUs U HEPABEHCTBA.
Cucrtembl ypaBHEHU I

13

JIuneiinoe ypaBHEHUE
C AByMs
NIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
pelLIeHUs] ypaBHEHUN
B LICJIBIX YUCIIAX.
Pewenne cucrem AByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JTMHEHBIC YPABHEHUS C ABYMS
IIEPEMEHHBIMU.

CrpouTtsb rpadvky TMHEHHBIX YpaBHEHHI, B TOM YUCIIE
HCII0JIb3YH HU(PPOBLIE pecypcehl.

Pasznuyarth napajuiesibHbIC U NIEPECEKAOIINECS NIPAMBIE
10 UX YPABHECHUSIM.

PemaThb cucTEMBI ABYX JIMHEHHBIX YPABHEHUN C JBYMs
IIEPEMEHHBIMU NIOJICTAHOBKOM U CIIOKEHUEM.

C ABYyMSI
NepeMEHHBIMU.
[Tpumeph! perieHus
CHUCTEM HEJMHENHBIX
YPaBHEHHUI C IBYyMs
NIEPEMEHHBIMU.
I'paduueckas
VMHTEpIpETALIHS
YpaBHEHUS C IByMsI
NIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C ABYMS
NEPEMEHHBIMU.
Pemenne TekcToBBIX
3a/1a4 C MOMOIIBIO
CHCTEM ypaBHEHUU

PemaTp npocreinive CUCTEMbI, B KOTOPBIX OJTHO

U3 YPaBHEHUH HE SIBJISETCS JTUHEUHBIM.

IIpuBoaAUTH rpaMyecKy0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHUs C ABYMs IIEPEMEHHBIMU U CUCTEM YPaBHEHHUM
C IBYyMS IIEPEMEHHBIMU.

PemaTth TeKCTOBBIE 32Ja4H AIreOpandeckuM criocoooM
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YpaBHEHHUs U HEPABEHCTBA.
Hepasencrsa

12

Yucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepaseHnctBo ¢ ogHOM
IIEPEMEHHOM.
JInHennbie
HEPABEHCTBA C OJTHOU
IIEPEMEHHON U UX
peuienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@opmMyJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU IIPSAMOM, JOKA3bIBATH
anredpanvecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PEIICHUS 3a1a4.
Pemarp iMHENHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTh cucTeMbl IMHEWHBIX HEPABEHCTB, M300paxaTh
pelLIeHne CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPSAMOU

C OJIHOM MMEPEMEHHOU
U UX pPEICHHUE.
N3obpaxkenue
pelleHus IMHEHHOTO
HEpPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
PAMOU
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OyHKIUU.
OCHOBHBIE TOHATUSI

[lonsTue pyHKUMU.
OGnacTe onpeaeneHus
U MHOKECTBO
3HaYeHUN (YHKLIHH.
Crioco0sl 3a1anus
GyHKIU.

I'padux pyHKUIMM.
CaoiicTBa GyHKUIUH,
uX 0ToOpakeHue

Ha rpaduke

Hcnonb3oBaTh GyHKINOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJINKY.

BoruncasTh 3HaYeHus G yHKIMMA, 3aJaHHBIX POPMYyIaMHU
(mpu HEOOXOIMMOCTHU UCIOJIb30BaTh KaJIbKYJISTOP);
COCTABJIATH TA0JMUBI 3HAYEHUH (YHKUIUU.

CrpouTh o TouKkam rpaguku QyHKIuH.

OnuckiBaTh cBOIicTBA (DYHKIIMH HA OCHOBE €€
rpaduyecKoro npeacTaBICHUs.

Hcnoan3oBaTh GyHKIMOHATHHYIO TEPMUHOJIOTHIO U
CHMBOJINKY.

HccaenoBath mpumepsl rpauKoB, OTPAKAIOUIUX PEAIbHbBIE
npotecchl U siBieHus. [IpuBoauTh MpUMeEPHI POIIECCOB U
SIBJICHUH C 3a/IaHHBIMU CBOMCTBaMH.

Hcnonbs30BaTh KOMIBIOTEPHBIE MPOIPAMMBI

U1 IOCTPOEHUS TpauKOB (PYHKIMN U U3yUEHUS] UX CBOMCTB

DOyHKIHH.
UucnoBbie G yHKITMT

YreHue v mocTpoeHUe
rpaduKoB ¢ yHKITHIA.
[Tpumepsn! rpadukoB

HaxoauTthb ¢ mnoMombio rpadpuka QyHKIIUKM 3HAYCHNE OJTHOU
U3 paccMaTpUBAEMbIX BEJIUYUH MO0 3HAYECHUIO APYTOM.
B HecnmoxkHBIX cilydasx BbIpamarb (OpMYJI0ii 3aBUCHUMOCTD
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GyHKIUH, MEXKy BEJIMYNHAMH.
OTPaKaOIINX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJIUYUHBI
peanpHbIE TPOLECCHI. B 3aBUCHUMOCTH OT U3MEHEHHMS APYTOM.
OyHKIMH, Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
ONUCHIBAIOILINE CXeMATHU4YEeCKH I0JI0KEHUE HA KOOPAUHATHOM TNIOCKOCTH
IpSMYIO U 00paTHYIO rpagukoB QyHKIMit BUaa:y = X2,y = x5, y = \x, y = |x|
OPONOPUUOHAIIBHBIC Hcnoab3oBarth QYHKUMOHAJIBHO-TPaduUecKue
3aBUCUMOCTH, UX NpeacTaBJIeHHs U PELIEHUS U UCCIIEI0BAHUS YPABHEHUN U
rpaduku. CHUCTEM YpaBHEHMII.
I'paduk Gpynxiumn IpuMeHaTh HHPPOBIE PeCYPChI IS IOCTPOCHHUS
y = X2 rpaduKoB (HyHKIIUH
OyHKIMU
y =Xy =X
y =\x, y =[x},
rpauyecKkoe pereHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpenue u 06001IeHNE [ToBTOpEHue Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMSI

OCHOBHBIX ITOHSTHM U
METOJIOB KypcoB 7/ 1 8
KJIacCOB, 0000IIIEHNE
3HAHUU

YHCell, BRIYUCICHUH, TpeoOpa30BaHU BRIPAKEHUH, pEIICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JEUCTBUN U
CaMOIIPOBEPKY pe3yiibTaTa BHIYMCICHUMN, IPeoOpa30BaHMUIA,
MTOCTPOECHUM.

PemaTe 3a1a4u U3 peaibHOM )KM3HU, IPUMEHATH

24



Pabouas mporpamma | Marematrka. 89 kiacchel

MaTeMaTHUYeCKUEe 3HAHUS ISl PEIIeHUs 3a7a4 U3 IPYTUX
MPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPDABHUBATH, BLIOUPATH
CIOCO0BbI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC
HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIE U
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEUCTBUTEIBHBIX
YHCEIT,;
JICHCTBUTEILHEIC
YHclia KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HAaTYypPaJIbHBIX YUCCJI 1O MHOKCCTBA ﬂeﬁCTBHTCHBHBIX YUCCII.

O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JCCATUYHBIC TPUOIMIKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOIMThb 3HAYECHUS CTETIEHEN C LEJbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YMCEII B IPAKTUYECKON IESITEIbHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS 1EMCTBUTENIBHOIO YUCIIa PU PEIICHUU
3aaad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHIKY PE3YJIbTaTa BBIYMCICHUM, OUEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHUE BSIIMUHNHBDI,
TOYHOCTD
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIUYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOM CTETIEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rPpapuueckne
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
yYpaBHEHHsI, CBOJISAIIMECS K HUM, MPOCTeMIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMU CIIOCOOAMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aJire0pandecKkum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBI YPAaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHCHHH, B KOTOPBIX OJTHO YPABHCHHE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUIECKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJIeT0OBAHUS YPAaBHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
(bOopMYITUPOBKH YCIOBHUS 3a/1a91 K aareOpandecko MoIeau
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCMOIb30BATh
JIuHeitnble JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAIPATHBIC HEPABEHCTRBA.
C OJTHOW EPEMEHHOMN PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJTyYEHHBIE PEIICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH TpadUKOB

dbyukuuid Buga: Yy = kx,y = kx + b,y = k_,y = X2
X
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CUMMETpPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y = kx,
y = kx + b,
k
y =
X
y = X,
y = x,
y =%,
y = |x|

y = X3,y =Vx, ¥ = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoAUTH NpUMePHI KBAPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHONU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax’ + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 ©X TOCTPOEHUS], B TOM YHUCJIE€ C TTOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

15

IlonsaTHe yncaoBoM
ITOCJICIOBATEIILHOCTH.
3aganue
I10CJICIOBATSIIHHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmMyIoii N-To YieHa.

Apudmernueckas u
reoMeTpUuYecKast
MPOTPECCUMU.
®opmyibl N-ro YieHa
apu(pMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
CTPOUTH pevyeBble BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEMN, 3 JaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHH TP PA3HBIX CIIOCO0AX 3aaHU.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOM
MJIOCKOCTH.
JInHEeHBIN 1
YKCIOHEHIIHNAJILHBIN
pocT.

CI10XHBI€ IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOUYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 PEAIbHOM KU3HU, WLIFOCTPUPYIOIINE U3MEHEHUE

B apu(MEeTHUUECKOU MPOrPECCHH, B TEOMETPUUECKON
IPOIrpECCUU; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEI0BATENIBHOCTSAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH

(9TIEKTPOHHBIX TAOJHIL, TPAPUIECKOTO KAITBKYJIATOPA U T.11.).

PemaTh 3a/1auu Ha CIIOXKHBIE MPOIIEHTHI, B TOM YUCIIE
3a/1au U3 pealbHOU MPAKTUKH (C UCIIOIH30BAHUEM
KIbKYJISITOPA).

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS MaTEMAaTUKU
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[loBTOpEHUe, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

18

Yucaa u
BbIYHCJIEeHHUA (3aIHUCh,
CpaBHEHUE, IEUCTBUSA
C JCUCTBUTEILHBIMU
YHCIIaMH, YUCTI0Bas
npsiMasi; TPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUY;

OnepupoBaTh NOHATHSIMH: MHO>KECTBO, ITOJMHOKECTBO,
orepaluy HajJ MHOKECTBaAaMU; HCIOJIb30BaTh rpaduiyeckoe
IPEICTaBIEHNE MHOYKECTB JJI1 ONTUCAHUS PEAIbHBIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHUH 3a7a4 U3 APYTUX
y4eOHBIX TPEMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
HAelCTBHSA, CBS3aHHbIE C YMCJIAMU: HATYPAJIbHOE YHUCITIO,
IPOCTOE ¥ COCTABHOE YMCIIA, AEITUMOCTb HATYPaJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yucia, apupMeTUYECKUd KBaAPaTHBINA KOPEHb.
BBINOJIHATE AelicTBUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTH —
BpEMSI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00BEM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa3ouparh peanbHble )KU3HEHHBIE CUTYAlIUH,
(opMyTHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTH pElICHUE, TPUMEHSISI MAaTEeMaTUYECKH ammapar,
HHTEPNPETHPOBATHL PE3yJIbTaT
AuredOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIPasKEeHUsI nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€CTBHS: BBITIOIHSITH PACYETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JIOTTYCTUMBIEC paImoHAIbHBIE BEIPAKEHUS W BHIPAKCHHSI C KOPHSIMH,
3HAYEHU) peaNn30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOYKUTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (DOPMYI Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOIUTh
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JOIYCTUMBIE 3HAYEHHSI IEPEMEHHBIX ISl JPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopnesmpoBaTh ¢ IOMOLIBI0 (OPMYJI PEaTIbHBIE IIPOLIECCHI
U SBJICHUSA

DyHKIUA
(mocTpoeHue,
CBOMCTBA U3yYECHHBIX
yHKuMi;
rpaduyeckoe perieHue
YPaBHEHUHU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIMS, rpaduK QyHKINH,
HYJTU QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXKYTKHU BO3pacTaHUsl, yObIBaHUS, HAUOOJbIIIEE U
HauMEHbIIIee 3HAUCHUS (PYHKITHH.

AHAJIH3MPOBATH, CPABHUBATH, 00CYKAAaTh CBONCTBA
GyHKIUN, CTPOUTH X TpadUKH.

OnepupoBaTh NOHATHAMU: TIPSIMask IPOMIOPLIUOHAIBHOCTD,
oOpaTHasi MpONOPIMOHAIBHOCTD, JINHEWHAs (QYHKIIHS,
KBaJpaTu4Has QyHKIUs, mapadosa, runepoosna.
Hcnoab3oBaTth rpapukm 115 ONPEACICHUS CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEM, JIJIsl peleHus 3a71a4 U3 APYTUX
y4eOHBIX PEIMETOB U peabHOM KU3HH; MO/IEJTUPOBATH

C MIOMOIIIBIO TPa(UKOB PEaTbHBIC IPOIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUNHAMU

OBILEE KOJIMYECTBO
JACOB II0 ITPOI'PAMME

102
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PABOYAS ITPOTPAMMA YYEGHOI'O KYPCA
«TEOMETPHUS» B 89 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiiOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LEeIbi0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE DAacCIIOJIOKEHHUE, OINMPAETCS Ha JIOTMYECKYIO, JOKa3aTENbHYI JHHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYarOUIUMHCS YYUTCS TMPOBOJAUTH JIOKA3aTelIbHbBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3aKJIIOUECHUS, JOKa3bIBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXKICHUS
«OT TPOTUBHOTOY», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBHIC
YTBEPKICHUS.

BTopoii 1IEHHOCTHIO H3YyYEHHUSI TEOMETPHUM SBJISIETCS MCIOJB30BaHUE €€ Kak
WHCTPYMEHTA TIPU pEIICHUH KaK MAaTeMaTUYECKHWX, TaK W NPaKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACTUTh
T€OMETPUUECKYI0 (PUTYPYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCYUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst uiau TpeObyeMble pa3Mepbl rapaxka Hjigs aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYHUCIMTEIBHAS JIMHUA B W3ydeHUH reoMerpuu. llpu pemenun 3anad
NPAKTUYECKOTO XapakTepa O0OYy4aloUIUCS YYUTCS CTPOUTh MAaTEMAaTHUUYECKHE MOJENH
pEaNIbHBIX )KU3HEHHBIX CUTYallui, IPOBOJUTH BBIUUCICHUS U OLIEHUBATDH aJCKBATHOCTH
IIOJIy4YEHHOT'O pe3yJIbTaTa.

Kpaiine BaxxHO MOJYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMHi, MOTHBHUPOBATh HCIOJB30BAaTh OINPEACICHUS TeOMETPUUECKUX (Guryp u
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHIM B (PU3HUKE U TEXHUKE.
Otu cBa3u Hambomee SpKO BUAHBI B Temax «BekTtoper», «Tpuronomerpudeckue
COOTHOIIICHUs», «Metos koopauHaT» u «Teopema [ludaropar.

VYueOnbiii kypc «['eoMmerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIE Ppa3/Ieibl
conepxkanus: «I'eomerpudeckue PUrypsl u X CBOUCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMHY», «J[eKapTOBBI KOOpPAMHATBI HAa IUIOCKOCTW», «BeKTopel», «JlBHKEHUS
mIockocTy, «IIpeodpazoBanus mog00us».

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUsl y4eOHOro Kypca
«"eometpus», — 136 gaca: B 8 kitacce — 68 yacoB (2 gaca B Hezento), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).
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COIAEPKXAHUE OBYUYEHUA

8 KVIACC

YerbipéxyronbHuku. IlapamnenorpamMm, ero Ipus3Haku M CBOWCTBA. YacTHbIE
ClIly4au napajjiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX IPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKast Tpanenusi, €€ CBOWCTBA U Npu3Haku. [IpsmMoyronapHas Tpaneuus.

Meton yanBoenus Meauansl. LlentpanbHas cummetpus. Teopema daneca u reopema
O IPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TuHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKA.

[TogoOue TpeyronapHukoB, KodhduimeHnt mnomobusa. I[lpuzHaku nogOOUS
TpeyrojbHUKOB. [IpruMeHenne noao0us Mpu peleHny MpakTUYeCKuX 3a1ad.

CpoiictBa 1uiomazedt reomerpuueckux ¢Guryp. Dopmynsl s mIomanu
TpPEeYrojibHUKa, TMapajienorpamMma, pomOa u Tpaneuud. OTHOIIEHHE ILIOIAEH
NOJIOOHBIX PUTYD.

Beruncnenue 1momaneld TPEYroJbHUKOB M MHOIOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema [Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pernieHun
NpPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHIT€HC OCTPOro yrIjla NPsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMeTpudeckue (PYHKIIMU YTIIOB
B 30°, 45° u 60°.

BnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXAY KacaTeIbHOM W XOPAOW. YTIIbI
MEXIy XOpAaMHU U CEKYIIUMU. BricaHHbIE U ONTMCaHHBIE YETHIPEXYTOJIbHUKU. B3auMHoe
pacrioio)keHne JBYX OKpykHocTei. Kacanume okpyxkHocteil. OOmme KacaTelbHBIC K
IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PemeHwue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[Ipeobpazosanue mogoous. [Togqodre COOTBETCTBEHHBIX 3JICMECHTOB.

TeopemMa 0 MpOU3BEAECHUHM OTPE3KOB XOPA, TEOPEMBI O NMPOU3BEACHHHU OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTebHOM.

Bekrtop, niuHa (MOylib) BEKTOpPA, COHANPABIECHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJl BeEKTopaMu. PasnoxeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa.  CkansipHoe  MPOU3BEACHUE  BEKTOPOB,  IMPUMEHEHHE
JUTS1 HAXOKJICHUSI IJIUH U YTJIOB.

JlekapTOoBbl KOOpPAWMHATBHI HA IUIOCKOCTU. YPaBHEHHS NPSMOM M OKPYKHOCTH
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B KOOpPAMHATaX, MEPECECYCHUE OKPYKHOCTEM M MNpAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHE.
IIpaBunbHBIE MHOTOYTOJIBHUKU. [{iIMHA OKpYKHOCTH. I panycHas u paguanHas Mepa
yIJIa, BBIYUCIICHUE JUIMH AyT OKpYyXKHOCTeH. [lnomans kpyra, CEKTopa, CErMeHTa.
JIBUKEHUS] TUIOCKOCTH W BHYTPEHHHE CUMMETpUM (uryp (dIeMeHTapHbie
npeactasnenus). [lapannensubiil nepeHoc. [loBopor.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacno3HaBaTh OCHOBHBIE BUbI UETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BAThCS
UX CBOMCTBAMM IIPU PELICHUHN T€OMETPUYECKUX 3a1a4.

[IpuMeHsATh CBOMCTBA TOUKHU MEpecedeHus] MEeIMaH TPEyroibHUKa (ILIEHTpa Macc)
B PEIIEHUU 33/1a4.

Brnaners noHsATHEM CpEHEW JMHUU TPEYTrOJIbHUKA M TpamelUHUH, MPUMEHSITh HX
CBOWCTBAa IPU pELIEHUHU TeomeTrpuueckux 3anad. llomb3zoBarbest teopemont daneca

U TEOpeMOW O TMPOMOPIMOHAIBHBIX OTpe3KaX, NPUMEHATh HUX I PEHICHUS
NPAKTUYECKUX 3a]ad.

[IpuMeHsAT, NpU3HAKK TOAO0US TPEYTrOIbHUKOB B PEIICHHUH T'€OMETPUYECKUX
3ajay.

[Tonb3oBaThcst  Teopemoirt Iludaropa ansg  pemieHUss TEOMETPUUECKUX |
npakTHyeckux 3agad. CTpoUTh MAaTeMAaTHUECKYI0 MOJENb B TNMPAKTUYECKHX 3ajlayax,
CaMOCTOSTEIILHO JIeTIaTh YePTEK U HAXOJAUTH COOTBETCTBYIOIIUE JJIUHBI.

BrnageTs noHATHSIMU CUHYCA, KOCUHYCA M TAHT€HCA OCTPOTO YIJia MPSMOYTOJIBHOTO
TpeyroibHuKa. [1071630BaThCsS STUMU MOHSATUSAMH VIS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnars  (pa3nuuHbBIMU  CIIOCOOAMH) TUIOMIAAL TPEYTrOJbHUKA M IJIOMIATU
MHOTOYTOJNBHBIX (GUTYyp (MOJB3YySCh, TAe HEOOXOIUMO, KaIbKyIsTOpoMm). [IpuMeHsTH
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Bnanerp NOHATHAMHU BOMCAHHOTO M LEHTPAJIBHOIO yIrila, UCHOJb30BaTh TEOPEMBbI
O BIIMCAHHBIX yIJIaX, yrilaX MEeXAy XOpJaMH (CEKyIIMMU) U YIiie MEXIy KacaTelbHOU U
XOpA0# IPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Brnanerp mNOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3a7a4.

[IpuMeHsTh OTyYEHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHE MOJIENN
JUIsT  3a7a4  peaJbHOW JKM3HM U MPOBOJAUTH COOTBETCTBYIOIIME  BBIUUCICHUS
C MNOpUMEHEHHWEeM TMoAoOHusI U TPUTOHOMETpUH (MONB3YSCh, TA€ HEOOXOJIUMO,
KaJIbKYJISITOPOM).

[IpeameTHble pe3yibTaThl OCBOCHHSI MPOrpaMMbl Y4EeOHOTO Kypca K KOHILY

oOyueHus B 9 kjacce:
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3HAaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3IUYHbIE 3JIEMEHTHl MNPSAMOYTOJIBHOTO TPEYTrOoJbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEyrojbHUKOBY»). HaxomuTe (c DNOMOUIBIO KaJbKYJISITOpA) JJIUHBI U YIJIBI
IUTsl HETAOJMYHBIX 3HAUSHUI.

[lonb3oBaThcss (opmynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKJIECTBOM Il HAaXOXKJIEHUS COOTHOUIEHWH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMH.

Hcnonp30BaTh TEOpPEMBI CUHYCOB M KOCHUHYCOB JUI HAaXOXKICHHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTrOJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
r€OMETPUUECKUX 3a/1a4.

Bnagets moHsTHsIMU TpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIx (uryp. Iloap3oBatbesi CBOMCTBAMH MOJ0OUS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIISTH IJTMHBI U HAXOJIUTh YTJIbl y MOJ00HBIX (uryp. IIlpuMeHsTs cBolicTBa 01001
B NPAKTHYECKUX 3aJadax. YMETb MPUBOAUTH MNPUMEPHl MOAOOHBIX  (GUTYDP
B OKpY>KarollleM MUDE.

Ilonb30BaThCs TEOpEMaMHU O MPOU3BEICHUU OTPE3KOB XOpI, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaTHCSA BEeKTOpaMHU, TOHMMATh UX FEOMETPHUCCKHN M (PU3NYCCKHUIA CMBICI,
NPUMEHATh HMX B PEIICHHWH TeOMeTpUYeCKHMX U (U3HYeCKuX 3anad. [IpumeHsThH
CKaJIIPHOE MPOU3BEJICHUE BEKTOPOB JIJII HAXOXKACHUS JIJTUH U yTIJIOB.

[Top30BaThC METOAOM KOOPAMHAT HA IJIOCKOCTH, MPHUMEHSTH €ro B PEIICHUH
T€OMETPUUECKUX M MIPAKTUUECKUX 3a]1ay.

Bnaners moHATUSIMU MPAaBUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JTUHBI
JyTH OKPYKHOCTH M paJuaHHON MEpbl yIJia, YMETh BBIYUCIIATH IUIOMIAIb KPyra M €ro
yactei. [[puMeHsaTh moJIydeHHbIE YMEHHUS B TPAKTUUECKUX 3a1auax.

HaxoauTh ocu (M EHTPBI) CAMMETPUH (PUTYD, TPUMEHSTh ABHKCHHS TNIOCKOCTH
B MPOCTEUIIINX CIyYasiX.

[TpuMeHsTh TOTyYeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTh MaTeMaTHIECKHE MOJICIIN
JUISE  3a7a4  peajbHOM JKM3HM W TMPOBOJAUTH COOTBETCTBYIOIIHME BBIUUCICHUS
C TpPUMEHEHUEM TMOA00US ¥ TPUTOHOMETPUYECKUX GYHKIUNA (MONB3YICh, TE
HEO0OXO0UMO, KAJIbKYJISITOPOM).
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8 KJIACC
HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(TembI) Kypca 4acoB coziep>KaHue
UeThIpEXYTOJIBHUKU 12 [Tapannenorpamm, ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX

IIPU3HAKU U CBOMCTBA.
YacrHble cityyan
napajuieIorpaMmMoB
(IpsIMOYTOJILHUK,
pomO, KBapar), ux
IIPU3HAKU U CBOWCTBA.
Tpanenus.
PaBHoOOKas 1
IIPSIMOYTOJIbHAs
Tparenuu.

Merton yaBoeHUs
MEJIUaHBbI.
LenTpanbHas
CUMMETPUS

YEeTHIPEXYTOJILHUKH PA3HBIX BUOB M X DJICMCHTEHI.
@opMyJIHPOBATH ONPeAeIeHHs: TapajljieiorpaMmma,
PsIMOYTOJIbHUKA, pOMOa, KBaJipaTa, Tparelny, paBHOOOKOM
Tpaneyu, MPSIMOYTrOJIbHON TPATICIHH.

Jloka3pIBaTh U HCMOJIb30BATH NMPHU PelIeHUH 33124
NPU3HAKU B CBOMCTBA: MapajuieiorpaMMma,
pSIMOYTOJILHUKA, poM0a, KBaipaTa, Tparelyu, paBHOOOKOH
Tpareuu, MpsSMOYTOJILHON TPAIICIIHH.

IIpuMeHATH MeTO/ yIBOCHUS MEIUAHbI TPCYTOJIbHHKA.
Hcnoab3oBaTh udpoBbIe peCypChl I HCCIICTOBAHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMUTBHCS C HCTOPHUE Pa3BUTHUS TEOMETPHUH
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Teopema Paneca u Teopema
O MPOIOPLIMOHATBHBIX
OTpe3Kax, Mogo0HbIe
TPEYTOJIbBHUKU

15

Teopema Daneca u
TeopemMa

0 MIPONOPIIMOHATIBHBIX
OTpE3Kax.

Cpennsiga nuHus
TPEYTOJIbHUKA.

IIpoBoaAMTE MOCTPOCHMSA C IIOMOILIBIO [IUPKYJIA U JIMHEHKU
C UcIonb30BaHue TeopeMsl Daneca U TEOPEMBL

0 IIPOIIOPLMOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLIMOHAIIEHBIN OTPE3OK.

IIpoBoauTE 10Ka3aTEJbCTBO TOI'O, YTO MEAUAHbI
TPEyroJIbHUKA [IEPECEKAIOTCSA B OJHOM TOYKE, U HAXOAUTh

Tpanenus, e€ cpeasss
JIUHUSL.
[TponoprinoHanbHbIC
OTPE3KHU.

Lentp macc

B TPEYTOJIbHUKE.
[TomoOHEIE
TPeYroJabHuKu. Tpu
pU3HAKa MOA00Us
TPEYTrOJIbHUKOB.
[Ipumenenue
o100

IPU pPEIICHUU
NPaKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIICHHE, B KOTOPOM
MEJIUAHBI JICTATCS TOUYKOH UX MEePECCUCHUS.

HaxoauTh o j00HbIE TPEYTOIBHUKN Ha TOTOBBIX YePTEkKaAX
C YKa3aHHUEM COOTBETCTBYIOIIUX IMPU3HAKOB 0 I00MS.
PemaTh 3a1a4u Ha 110,J00HBIE TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO MTOCTPOCHUS YEPTEKEH U HAXOKIACHUS
10JTOOHBIX TPEYTOJbHUKOB.

IIpoBoaUTH 10Ka3aTEJIBLCTBA C HCIIOJIH30BAHHEM
MIPU3HAKOB MOJ00MS.

Jloka3pIBaTh TPU IPHU3HAKA TOJ00HS TPEYTOJIBHUKOB.
IIpuMeHATH TOJIYYCHHBIC 3HAHUS TIPU PCIICHUH
FCOMETPUYCCKUX M MPAKTHUYCCKUX 3a/1aY.

3HAKOMHTBCS ¢ UCTOPHUEl Pa3BUTHS T€OMETPUU
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[Tnomans. Haxoxnenue
[JIOAEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (UTYP.
[Inomaan no1o6HbIX HUryp

14

CBoiicTBa IIomaaeu
F€OMETPUYECKUX
duryp.

Dopmyiibl

JUUIS TUIOILA AU
TPEYrOJIbHUKA,
rapauiesiorpaMma,
Tpaneuuu.
Brruucnenue
IUIOIAAEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMM NPEACTABJIEHUSIMH 00 00111€i
TEeOpUH TuIoaau (Mephsl), GOpMyJIMPOBAThH CBOICTBA
IUTOLIAAH, BBIACHSTH UX HATJIAIHBII CMBIC]L.

BeiBoauTh GOpMYIIBI IUIONIAAN TApATIIEIOrpaMMa,
TpEYroJibHUKa, Tpaneuuu u3 GopMyJibl MIomaau
IpsIMOYTOJIbHUKA (KBaJparta).

BoiBoAMTH GOPMYIIBI TUIONIAAH BBITYKIOTO
YeThIPEXYTOIbHUKA YEPE3 IUaroHalId U YToJl MEXI1y HUMHU.
HaxoauTs miomanu ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCIoJIb30BaTh pa3oreHne PUrypsl Ha YacTH U
JIOCTpauBaHUeE.

[Tnomanu dpuryp

Ha KJIeT4aTon Oymare.

ITnomiaau momo0OHbBIX
duryp.

3agaun

C MMPAKTUYECKUM
co/iep KaHUEM.
Pemienue 3amau

C IOMOIIIBIO METOa
BCIIOMOTaTeJILHOM
TUIOIIA TN

Pa3oupaTh mpuMepbI UCITOJIB30BaHUS BCIIOMOTATSIIbHON
TUTOIIAIM JIJISL PEIICHHUS TCOMETPUYCCKUX 3a/1a4.
HaxoauTts miomnaau mogo0HbIX GUTYP.

BbIUMCIISITH IIOMAN PAa3IMYHBIX MHOTOYTOJIBHBIX (DUTYP.
PemaTh 3a1a4M Ha IUIOIIA/Ib C TPAKTUICCKUM

coJiep KaHHEeM
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Teopema ITugaropa u
Havaja TPUTOHOMETPUHU

10

Teopema [ludaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKIUN OCTPOTO
yria npsiMOyroJIbHOTO
TPEYroJbHUKa,
TPUTOHOMETPUYECKHE
COOTHOIIIEHUS

B MIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

Joka3sbiBaTh TEOpeMy [ludaropa, ucnonab3zoBarsb eé

B IIPAKTUUYECKUX BBIYUCICHUSIX.

@ opMyJIHPOBATH ONIPEEICHUS TPUTOHOMETPHUIECKHUX
(GYHKIHIA OCTPOTO yriia, MPOBEPATH UX KOPPEKTHOCTS.
BbIBOIUTH TPUTOHOMETPUIECKUE COOTHOLIICHUS

B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUST MEXIY CTOPOHAMH B
IPSIMOYTOJIbHBIX TPEYroJIbHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMysibl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO JUISI HAXOXKICHHSI
COOTHOIICHHH MEX]Ty TPUTOHOMETPUICCKIUMH (PYHKITUSIMHU
Pa3IUYHBIX OCTPHIX YIIIOB.

IIpuMeHSITH TIOTY4YEeHHBIC 3HAHHUS M YMEHUS TIPU PEILICHUH
NPaKTUYECKUX 3a/1aY.

3HAKOMHTBCS ¢ HCTOPHeii pa3BUTHUS TEOMETPUH
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LUECHTPAJILHBIE YIJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu U
CEKYIINMU.
Bnucannbie u
OITMCaHHEBIC
YEThIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY)KHOCTEH, 001IIme
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
pecypcoB, BIMCAHHBIE U ONTMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOIMTH UX CBOICTBA U MPU3HAKH.

Hcnmoab30BaTh 5T CBOWCTBA M MPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IIOHATHN U | MEX/y pa3IMIHBIMH YaCTIMHU Kypca
METO0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME
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9 KUIACC
HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Tpuronometpusi. TeopeMbl 16 Onpenenenue @opMyTHpPOBATH ONpeAeTeHUs] TPUTOHOMETPUUECKUX
KOCUHYCOB U CHUHYCOB. TPUTOHOMETPUUECKUX | (DYHKIUH TYIBIX U MPSMBIX YTIIOB.

PelieHne TpeyroabHUKOB

¢byukuuit yriaos ot 0L
1o 18001, dopmyinsl
IIPUBEICHUS.

Teopema KOCUHYCOB,
TeopemMa CUHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTrueckoe
IPUMEHEHUE
JIOKa3aHHBIX TEOPEM

BeIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB

(c pannycoM ONHUCAaHHOM OKPYKHOCTH).

BriBoauTh (popMy bl 1151 BHIYMCICHUS IJIOIIAAeH

C CINOJIb30BaHUEM TeopeM Tpuronomerpuu (popmyna
IJIOIIAY TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YOI MEXKIY
HUMH, (popMyIIa IO YeThIPpEXYTOIbHUKA YEPE3 ero
JaroHaiIy U yrojil MeXAy HUMH).

Pemiath TpeyrojabHUKHY.

Pemiath npakTuyeckue 3a1a4u, CBOISIIHAEC

K HaXOKJICHUIO Pa3JIMYHBIX HJIEMEHTOB TPEYIOJIbHUKA
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[IpeobpazoBanue noa00usl.
Mertpuueckue
COOTHOIIICHUS
B OKPY>KHOCTHU

10

Ilonstue

0 IpeoOpa3oBaHUU
10J100MSI.
COOTBETCTBEHHBIC
SJIEMEHTEI ITOT00HBIX
duryp.

Teopema

0 IPOU3BE/ICHUU
OTPE3KOB XOP/I,
TeopemMa

OcBauBaTh NOHSITHE NTPEOOPA30BAHUS TOJOOMS.
HccaenoBaTh OTHOLIEHUE JIMHEWHBIX JIEMEHTOB (PUTYP
npu npeoOpa3oBaHUM MOAOOUS.

HaxoauTs npuMepsl Mog00us B OKpY>Karomie
JNEUCTBUTEIBHOCTH.

BbIBOAMTH METPUUECKUE COOTHOUICHUS MEXKIY OTpE3KaMu
XOpJ1, CEKYIUX U KacaTeJbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U NOJI0OHBIX TPEYTOJIbHUKOB.

PemaTh reoMeTpuiecKkue 3aa4u 1 3a/1a4 U3 peasbHON
YKU3HU C UCTIOJIb30BAaHUEM MOJI0OHBIX TPEYTOJbHUKOB

0 TIPOU3BEAECHUU
OTPE3KOB CEKYIIUX,
TeopeMa o KBaJipare
KacaTeJILHOM.
[Ipumenenue

B pCILICHUU
reOMETPUUYECKUX
3aj1a4
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Bextopsl

12

Onpenenenne
BEKTOPOB, CIIOKEHHE
1 BBIYUTAHHUC
BEKTOPOB,
YMHOKEHHUE BEKTOpA
Ha YHCJIO.
dusnueckuil u
reOMEeTPUYECKUI
CMBICJT BEKTOPOB.
PaznoxeHue BekTopa
1o AByM
HEKOJUTUHEAPHBIM
BEKTOpPAM.
Koopaunatsr
BEKTOpA.

CxansapHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnmoab30BaTh BEKTOPHI KaK HAIPABIECHHBIE OTPE3KH,
HCCIeA0BATh FTEOMETPUIECKUM (MepeMeleHuE) U
dbu3uYeckuii (Cuiia) CMbICITBI BEKTOPOB.

3HATh onpe/eieHUsl CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YKUCJIO, MCCJIeI0BATH
TEOMETPUYECKUN U (PU3NYECKUIN CMBICIIBI ATHX OTIEPAITUi.
Pemath reoMeTpuuecKre 3aa4M C UCIIOJIb30BaHUEM
BEKTOPOB.

PackyiagbIBaTh BEKTOP 110 IBYM HEKOJIJTHHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKansipHOE TPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncsiTb CyMMy, Pa3HOCTh M CKAJIIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

[IpuMeHATH CKaISIpHOE MPOU3BEICHUE 1JIs1 HAXO0XKICHUS
JUTMH U YTJIOB
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IIPUMEHECHUE
JIJISI HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBLI KOOPpAWHATHI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH H
IIPSMOMU.

Meton koopauHAT
IIPU PELICHUU
r€OMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAMTH ypaBHEHHE MIPSIMON U OKPY)KHOCTU. Bbl1easiTh
MOJIHBIN KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ YPaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnonab30BaTh CBOMCTBA YTIIOBOTO KOA(DPHUITHEHTA TIPSIMON
U pEIICHUH 3a]1a4, JIJISl OTIPECIICHUS] PACIOIOKECHUS
IIPSMOMU.

IpuMeHATH KOOPAMHATHI IPU PEIICHUH TEOMETPUIECKUX U
MPAKTUYECKUX 33724, JJIsl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOJENel peasIbHbIX 33a/1a4 («METOJ KOOPJUHATY).
[Hoab30BaThCs 1151 HOCTPOCHUS U UCCIEOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU

48



Pabouas mporpamma | Maremaruka. 8—9 kiacchl

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JImMHa OKpYKHOCTH U
[JI0IIA/Ib KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOT'OYT'OJIbHUKH.
Ywucno L. JlauHa
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCSA NOHATUEM JVIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
quCio L, JMHY IyTH U paIHaHHYI0 MEpy yIJia.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh (hopMy.isbl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTth mionaay B 3ajja4yax peaabHON KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI U OCH CUMMETPUH MPOCTEHIINX PUTYD.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
PEIICHIHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh 111 HOCTPOEHUS U UCCIIEOBAHUIN
1U(POBBIC PECYPCHI

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alus 3HaHUH

[loBTOpEHHE
OCHOBHBIX MTOHIATUU U

OnepupoBath NOHATUAMU: QUTYpA, TOUKA, TIPsIMAs, YTOI,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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METOJ0B KypcoB /-9
KJIaCCOB, 0000IIEHHE
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimne
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHbie U
NEPHEHANKYIISIPHBIE
psIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY’KHOCTH.
Bnucannseie u
OIIMCAHHBIC
OKPY’KHOCTH
MHOI'OYTOJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
YUeThIpEXyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BBICOTA TPEYTOJIbHUKA, APAILIIETIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTroJIbHUKOB; MAPAIIICIIbHOCTh U MEPIEH IUKYISIPHOCTD
MPSMBIX, YTOJl MEXK]1y IPAMBIMUA, CHMMETPUSI OTHOCUTEIBHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0ILA/1b, IEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSMOYTOJILHOTO Mapalieenuneaa.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIEHUS TaHHBIX U PELICHU 3a7a4, B TOM YHCIIE

U3 IPYruX Y4eOHBIX MMPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBSI3EM MEXAY pa3IMYHbIMU YaCTSIMU Kypca.
Bri0upaTh MeTO I peLIeHUs 3a1a4u.

PemaTp 3a1a4u 13 NOBCETHEBHOM KU3HU
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U OTIMCAHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenne o0umx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
TUIOCKOCTH.

JBmxkenus. [TomoOue.

CummeTpusi.
IInomane.
Beruucnenue
rororaaei. I imomtagn
MOI00HBIX (PUTYP.
JlexapToBbI
KOOPAMHATHI HA
IIJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 8-9 KNIACCAX

HOACHUTEJIBHAS 3AIIMCKA

B coBpeMenHOM 1M(POBOM MHUpPE BEPOATHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOYKH 3PCHUS MTPAKTUICCKUX TMPUITOKCHHMA, TaK U UX POJTH
B 00pa3oBaHUM, HEOOXOIUMOM KaxXJAOMy 4elnoBeky. Bo3pacraer uucino mnpodeccui,
Npyd OBIAJACHUM KOTOPHIMU TpeOyeTcss Xopoimas ©0a3oBas IMOATOTOBKAa B 00JacTu
BEPOSITHOCTH M CTATHCTHUKH, TaKask TIOJrOTOBKA BayKHA JIJIs TPOOJKCHHS 00pa30BaHUS
IS YCTICTHOW TTPO(heCCHOHATEHON Kaphephl.

Kax1p1ii 4esioBek OCTOSTHHO MTPUHUMAET PEIICHHUS Ha OCHOBE UMEIOITUXCS Y HETO
JaHHBIX. A 1711 OOOCHOBAHHOT'O TPHHATHUS PENICHUS B YCIOBUAX HEIOCTaTKa WIIH
n30bITKa HWHpOpMAMKU HEOOXOAMMO B TOM 4YHCJIE XOpOHIo CcHOpPMHPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

VIMeHHO T03TOMY OCTpPO BCTaja HEOOXOJAMMOCTh CPOPMHUPOBATH Y O0YJAFOIINXCSI
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCIPUHUMATh W KPUTHYCCKHM aHAIM3UPOBATH MH(OpPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
pEeaNbHBIX MPOIECCOB U 3aBUCHUMOCTEH, MPOU3BOAMUTH MPOCTEHIINE BEPOSITHOCTHHIC
PACYETHL.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MpHUHIMIIAMU cOopa, aHaiu3a
Npe/CTaBlIeHUs] JaHHBIX M3 Pa3MYHBIX cdep KuU3HU OOIecTBa W TrocyJapcTBa
npuoOmaer oO0ydJaronuxcss K OOIIECTBEHHBIM HHTepecam. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3aludyd Iepedopa W Tmojacuéra 4ucia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maéT MareMmaTHdecKui (PyHIamMeHT I (OpMHpPOBAHHUS KOMIICTCHIIMI
B oOyiacti WHPOPMATUKH W HUPPOBBIX TeXHOJOTWUU. [Ipu M3ydeHUM CTATUCTUKU U
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTABICHUS OO0YYaIOIMIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KAk
HUCTOYHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM ¢ JaHHBIMH LETSIMHU B CTPYKTYype MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTaTUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUs BBICICHBI CIETYIONINE
conepkarenbHo-MeToauueckne nuHuu: «lIpencraBneHne AaHHBIX W OMHUCATEIbHAS
CTaTHCTHKA», «BeposTHOCTB», «DIeMeHThl KOMOWHATOpUKN», «BBeaeHue B Teopwio
rpadoBy.

Conepxanne ymmHun «lIpencraBneHue MaHHBIX W ONMUCATEIbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM i1 OPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MOpPMALIUEH: OT YTCHUS U
UHTEpTpeTanuu WHGOPMAIUU, TPEACTaBICHHOW B Ta0IWIax, HA JgUarpaMMmax |

rpapukax, 10 cOopa, MNPEICTABICHUS MW aHaldu3a JaHHBIX C HCIOIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEeIHMX M paccerBaHusd. Paborasg ¢ JaHHBIMH,
oOydaromuecs: ydarcsi CUYUTBIBAaTh M HHTEPIPETUPOBATH JAHHBIE, BbIJIBUIATh,
apryMeHTHUPOBATh U KPUTUKOBATH MPOCTEUIINE THUIIOTE3bI, PA3MBILIUIATH HAJ[ (PaKTOpaMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTh, W OLEHMBaTh HMX BJIUSHHE HA pPAacCMaTpPUBAEMBbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJIECHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW Ul U3YYEHMUS
TEOPUU BEPOSITHOCTEN. boJIblIOoe 3HAUEHNE UMEIOT IPAKTUYECKUE 3aJaHNs, B YACTHOCTHU
OIIBITHI C KJIACCUYECKUMHU BEPOATHOCTHBIMU MOJEIISAMU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3yyeHun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCSL ¢ IPOCTEHIIMMU METOAaMHU
BBIYUCIICHUSI BEPOSITHOCTEM B CIIyYalHBIX JKCIEPUMEHTAX C PaBHOBO3MOXXHBIMHU
JJIEMEHTAPHBIMU HCXOJAMHU, BEPOATHOCTHBIMU 3aKOHAMU, NO3BOJIAIOIIUMU CTaBUTh U
pemiath Oosiee clioKHBIE 3a71aud. B y4eOHbBINH Kypc BXOIAT HayaldbHBIEC MPEICTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OO0YyYaroluXxcs
C MHOXECTBAMHU M OCHOBHBIMHM OIIEpALMAMU HAJ MHOXECTBAMHU, PACCMATPUBAIOTCS
OpUMEphl NPUMEHEHUs I PEIIEHUs 3a/Jad, a TakKe HCIOJIb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaX U Y4eOHBIX IpeaMeTax.

B 8-9 knaccax usyuaetcst yueOHbI Kypc « BeposSTHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT pasnpensl:  «lIpencraBiieHWe JaHHBIX M ONMCATElNbHAsA  CTATUCTUKA»,
«BeposTHOCTBY, «N1eMEHThl KOMOMHATOPUKWY», «BBeneHue B Teoputo rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3yuyeHUs Y4eOHOro Kypca
«BeposTHOCTh W cTaTHCTHKa», — 68 waca: B 8 kiracce — 34 yaca (1 gac B Henemno), B 9
kiacce — 34 gaca (1 yac B Hezeno).

COJEPKXAHUME OBYYEHMUA

8 KVIACC

[IpencraBienue JaHHBIX B BUJIEe TAOIUII, AUArpaMM, rpaduKoB.

MHOX€eCTBO, 3IEMEHT MHOXECTBA, MOJAMHOXECTBO. Ornepannuu HaJl MHOKECTBAMH:
oOBeMHEHNE, TepecedeHne, aonoiHeHne. CBOWCTBA omepanuii HaJl MHOKECTBAMM:
MIEPEMECTUTEIIBHOE, COUETATENBHOE, PaCpeAeIUTENbHOE, BKIOUeH . Mcnonp30Banue
rpadudeckoro MPEeACTABICHUS MHOXKECTB JUIsl OINWCAHUS PEATBbHBIX IPOIECCOB H
SIBJICHUM, IPU PEIIEHNHN 3a]1a4.

N3mepenne paccemBanusa JaHHBIX. Jlucnepcuss W CTaHOApPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. J[narpamMmma paccenBaHusl.

DneMeHTapHble cOObITUS chaydailHoro omnbita. CiayuyaliHble coObITUA. BeposiTHOCTH
coObITUNA. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CirydailHbI
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BbIOOp. CBSI3b MEXAY MAJOBEPOSTHBIMU U MPAKTUYECKU JTOCTOBEPHBIMHU COOBITHSIMU
B IIPUPOJIE, OOLIECTBE U HAYKE.

HepeBo. CBOMCTBAa AEPEBBEB: E€AWHCTBEHHOCTh IIYTH, CYIIECTBOBAHHUE BUCIYEU
BEpIIMHBI, CBSI3b MEXKIY YMUCIOM BEpIIMH M uucioM pedep. IlpaBmiio ymHOXEHUS.
Pemienue 3amau ¢ momoibio rpados.

[IpotuBomnonoxueie coobiTUdA. uarpamma Diinepa. O0beAMHEHUE U TTEpEeceUEHHUE
coObITnil. HecoBmecTHbie coObiTHs. Dopmyna CIOXKEHHS BEPOSTHOCTEH. Y ClIOBHas
BeposITHOCTh. [IpaBuno ymHoxkenus. HesaBucumbie coObiTusa. IlpeacraBnenue
JKCIEPUMEHTAa B BHUJAE JepeBa. PemleHue 3agay Ha HAXO0XKIEHUE BEPOATHOCTEU
C IIOMOUIBIO JIEpeBa CIIy4ailHOr0 dKCIEPUMEHTA, JUarpaMm Juepa.

9 KJIACC

[IpencraBneHue AaHHBIX B BHUjE TaONHI], Juarpamm, rpadukoB, WHTEPIPETAIIUS
naHHBIX. UTeHUe 1 mocTpoeHue TabJInIl, TUarpaMm, rpaduKoB MO0 PeaIbHBIM JTaHHBIM.

IlepectanoBku u Qakropuan. CoueraHuss W YHUCIO coudeTaHwil. TpeyrojJbHHK
[Tackans. Pemenue 3aa4 ¢ UCIOJIB30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckass BeposiTHOCTh. CrydyaifHbli  BBIOOp TOYKM U3 (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Ycnex n Heynada. Cepusi ucnblTaHUd A0 nepBoro ycmexa. Cepus
ucnbiTanuii bepaynau. BepostHoCcTH cOOBITHI B cepuu UCTIBITaHUN bepHyuu.

CnyvailHass BeIWYMHA MW paclpelie]ieHne BeposiTHOCTEH. MareMaTtuueckoe
oXXuaaHue u aucnepcus. [IpuMepsl MaTteMaTH4ECKOrO OKUJIaHUSI KaK TEOPETUYECKOTO
CPEIHEr0 3HAYEHHMsI BEJIMUMHBI. MaTeMaTUYeCcKoe OXXKHIAHUE U AUCIIEPCHUS CIydalHOU
BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUU UCIIBITAHUN BepHym.

[TonsiTue o 3aKoHe GOMBIIMX YKCeN. MI3MepeHre BepOsSTHOCTEH ¢ TIOMOIIIBIO YacTOT.
Ponb u 3HaueHne 3aKOHA OOJIBIIMX YHCEN B MPUPOE U OOIIECTRE.

INPEAMETHBIE PE3YJIBTATBI

IIpeaqmeTHBle pe3ynbTaThl OCBOCHHS IMPOTPaMMBI YIEOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce:

N3Bnekars u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEICTABICHHYIO B BHUJC TaOJIHII,
auarpamm, rpauKoB, MPEICTABIIATh JaHHBIC B BUJIC TAOIUIl, JUArPaMM, Tpa(uKoB.

OnuceIBaTh JAHHBIE C OMOIIBIO CTATUCTUYECKUX MOKa3aTeNIe: CpeTHUX 3HAUCHUN
1 MEp pacceruBaHus (pa3Max, TUCTIEPCUS U CTaHJIAPTHOE OTKIOHEHHUE).

Haxonuth 9acTOTHI YHCIOBBIX 3HAUYEHUHW M YacCTOThI COOBITHUH, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJI0ICHUH.

HaxonuTh BepOSTHOCTU CIy4allHBIX COOBITUH B OMNbITaX, 3HAash BEPOATHOCTHU
3JIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITaX C PABHOBO3MOXXHBIMH IJIEMEHTaAPHBIMHU
COOBITHSIMH.
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Hcnonb3oBaTh Trpaduueckue MOJEIU: JEpPeBO CIYyYalHOIO SKCIEPHUMEHTA,
auarpaMMbl Dijepa, YucioBas npsmas.

OnepupoBaTh NOHATHUSAMU: MHOXKECTBO, IMOAMHOKECTBO, BBINOJHATH OMNEPALNU
HaJl MHOKECTBaMM: 00bEIMHEHUE, NIEpECEUEHUE, JOTOIHEHHUE, TEPEUUCIIATh FIEMEHTHI
MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Trpaduyueckoe MpencTaBI€HUE MHOXKECTB M CBSI3€d MEXKIy HUMU
JUIsL OTMCAHMSI TIPOLIECCOB U SIBICHHM, B TOM YHCIE MPU PEUICHUH 3aJad U3 JIPYrux
y4€OHBIX IPEAMETOB U KYpPCOB.

[IpeamerHbie pe3ynbTaThl OCBOCHMSI MPOrpPaMMbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

W3BnekaTe W npeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO B Pa3IMUYHbIX
UCTOYHMKAX B BHJE TaOMul, Ouarpamm, rpadukoB, MPEACTABIATH JTaHHBIE B BHJIE
Ta0JIUII, JUarpaMm, rpaduKos.

Pemare  3amaum  OpraHuM30BaHHBIM  IepeOOpPOM  BapHAHTOB, a  TaKke
C UCIIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonb3oBaTh ONMUCATENBHBIE XapaKTEPUCTUKHU JJII MACCUBOB YKMCJIOBBIX JIAHHBIX,
B TOM YHCJIE CPEAHUE 3HAUCHUSI U MEPBI paCCEUBAHUSI.

HaxoauTe 9acToThl 3HAYEHWH M YacTOTHl COOBITHS, B TOM YHCIE IMOJIB3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITUN B M3yUYEHHBIX ONBITaX, B TOM YHCIIE
B ONBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSX HCIBITAHUN
110 TIEPBOTO yCIeXa, B CEPUAX UCIBITAaHUN bepHysu.

Nmets nipenicTaBiieHUE O CIy4alHOM BEIIMYMHE U O PACTIPENCIICHUH BEPOSITHOCTEM.

Nmers mpeacTaBieHne O 3aKoHE OONBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHONW HM3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN
B IIPUPO/IE U 0OIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue paznena |KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. I[oBTOPATHL N3YUEHHOE U BHICTPANBATDH CUCTEMY

7 Kj1acca

OnucarenbHasi CTATUCTHKA.
CnyyaiiHasi UBMEHYUBOCTb.

Cpennue yncioBoro Hadopa.

Crnyyaitabie COOBITHSI.
BeposiTHOCTH 1 9acTOTHI.
Krnaccuueckue Mmoaenu
TEOPUHU BEPOSITHOCTE:
MOHETAa 1 UTpajbHasi KOCTh

3HAHWMH.
Pemats 3a1aumn Ha NpeICTaBICHNUE U ONMCAHUE
JTAHHBIX C MOMOIIbIO U3YYECHHBIX XapaKTCPUCTHUK.

Pematn 3ala4Y1 Ha IPEACTAaBJICHUC I'PYIIIIMPOBAaHHBIX

JAHHBIX U OMHUCAHUE CITyYaWHOW U3MEHYHUBOCTH.
Pemathb 3aga4um Ha ONpe/IeICHUE YACTOTHI
CIIy4ailHBIX COOBITHI, 0OCYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKH JJOCTOBEPHBIX CIYYAMHBIX COOBITHM, X
pOJIK B IPUPOJE U KU3HH YEIIOBEKA

OnucarenpbHasg CTAaTUCTHKA.
PaccenBanne manHBIX

Otkionenus. {ucnepcus
YUCJIOBOTO HAbopa.
CranpapTHOE OTKIIOHEHHE
YUCJIOBOTO HAbopa.
JlnarpamMmmbl pacceuBaHUs

OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHME, UCIIOJIb30BATh ITU XapaKTEPUCTUKU
JUISL ONIMCAHUS PACCEUBAHUS JAHHBIX.

BeiaBuraTh runote3pl 00 OTCYTCTBUM UM HATTUIUHU
CBSI3U MO IHMarpaMMam pacCEeUuBaHUS.

CTpoutb 1uarpaMMbl PAaCCEMBAHUS IO UMEIOITUMCS
JTaHHBIM, B TOM YHCJIE C TOMOIIBI KOMIIBIOTEPA
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MHoXkecTBa

MHO0XeCTBO, IIOAMHOKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpECceUCHuE,
JIOTIOTHEHHUE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
NIEPEMECTHTENBHOE,
coueTaTesIbHOE,
pacnpeenuTeabHoe,
BKJTIOUCHUSI.

I'paduyeckoe
pe/ICTaBICHNE

MHO>KECTB

OcBauBaTh NOHSATHUSA: MHOKECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXCECTBO.

BbInoaHsATH onepamnum HaJJ MHOKCCTBAMMU
O6’[>€I[I/IHGHI/IC, MEpECCUYCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoabn30BaTh I‘pa(i)I/I‘IeCKOG MpCaACTaBJICHUC
MHOXCCTB IIPpU OMMHCAHHUUN PCAJIBHBIX ITPOUCCCOB U
HBHCHHﬁ, IIpHU PCHICHUHU 3a/1a4 U3 IPYTUX y‘le6HLIX
npecaMeTOB U KYPCOB
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BeposaTHOCTS ciiy4aitHOro
COOBITHS

DneMeHTapHbIe COOBITHUS.
Cnyyaitabie COOBITHS.
bnaronpusarcTByromue
AJIEMEHTapHbIE COOBITHUS.
BepositHOCTH COOBITHIA.
OnbITHI ¢ pABHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITUAMH.
Crny4alinblil BEIOOD.
[Ipaktuueckas padbota
«OTnBITHI

C PaBHOBO3MOXHBIMU

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
ciy4ailHOe COOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIONMIMX 3JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOKHBIE 2JIEMEHTAPHBIE COOBITHS.
Pemars 3a1auu Ha BBIYUCIICHUE BEPOATHOCTEN
COOBITUH TIO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

PemaTs 3a1a4M Ha BEIYMCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCJIC

C TIOMOIIIBIO KOMIIBIOTEPA.

3JIEeMEHTAPHBIMU
COOBITUAMMIY

IIpoBoauThH U H3y4aTh ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJICNICH) B XOJ€ TPAKTHIECKON pabOThI
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Beenenue B Teoputo rpados

Hepeso. CBoiicTBa fgepesa:
€IMHCTBEHHOCTD ITYTH,
CYLIECTBOBAHUE BUCAYEH
BEPIIMHBI, CBA3b MEXKIY
YKMCIJIOM BEPIIMH U YUCIOM
pé6ep. [IpaBuno ymMHOKEHUS

OcBauBaThb NOHATHS: JEPEBO Kak rpad Oe3 uKIa,
BUCSAYAs BEpIIMHA (JIUCT), BETBb JAEpEBa, MMyTh

B JIEpeBe, JUaMETp JepeBa.

HN3yuarsb cBOMCTBA 1€pPEBA: CYIIECTBOBAHUE BUCSIYEH
BEPIIMHbI, EAMHCTBEHHOCTb ITYTH MEXIY ABYMS
BEPIIMHAMMU, CBSI3b MEK]Iy YMCIIOM BEPIIUH U YUCIIOM
péoep.

PemaTh 3a1a4m Ha MOUCK U NIEPEUUCIICHUE ITyTEH

B JIEpPEBE, OIPEACIICHUE YUCIIa BEPLIUH WK pEOEp

B JIepeBe, 00X0j] OMHAPHOTO JepeBa, B TOM YHCIIe

C MPUMEHEHHEM MPaBUIIa YMHOKEHUS

Crnyualinble cOOBITUS

[IpoTrBOMONIOKHOE COOBITHE.
Huarpamma Diinepa.
O0benMHeHne U iepeceueHne
cobpIThii. HecoBmecTHbIE
coowiTus. opmymna
CJIOKEHUS BEPOATHOCTEM.
[IpaBuinO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEPOSITHOCTh. He3aBucumele

OcBauBaTh NOHATHSA: B3aUMHO ITPOTUBOIIOIOKHBIE
COOBITHSI, OTIEpAIH HaJl COOBITUSIMU, 00bETUHEHUE U
nepeceyeHre coObITH, TuarpamMma Diinepa (Dnmepa—
BenHa), coBMECTHBIE U1 HECOBMECTHBIE COOBITHSL.
H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEAMHEHUS
JBYX COOBITHH ((hOPMYITBI CIIOKECHHS BEPOSITHOCTEH ).
PemaTs 3a1a4n, B TOM 4KCIie TEKCTOBBIC 3a/1a4U

Ha OTPEJICIICHHE BEPOSTHOCTEH OObETUHEHHUS U
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coobiTus. [IpencraBienue
CJIy4alHOI0 SKCIIEPUMEHTA
B BHJIE JIepEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsiMOii, Auarpamm Ditiepa, GopMyJIbl CI0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSATHOCTEN, YCIIOBHAsI BEPOSITHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

H3yuaTs cBoiicTBa (onpeeneHus) He3aBUCUMbIX
COOBITHIA.

PemiaTe 3a1a4u Ha ONIpEICIICHUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

PemaTe 3a1a4M Ha IOUCK BEPOSTHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa
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O06006m1eHME,
CUCTEMAaTHU3AU 3HAHUU

[IpencraBnenue qaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
I'padsl. BepositHOCTH
CIIy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IToBTOpPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAaHUMH.

PemaTs 3a1auun Ha IPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pematsb 3aga4m c mpuMeHeHHEM TpadoB.

Pemars 3a1a4u Ha HAX0KAECHUE BEPOSITHOCTH
CJIy4alHOT'O COOBITHS TI0 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJI€ B ONBITAX

C PaBHOBO3MO>KHBIMHU JIEMEHTAPHBIMHU COOBITHUSIMH.
Pemats 3a1a4u Ha HAXOXKJAECHUE BEPOSITHOCTEN
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUI, B TOM YHCTIE
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABJICHUN U JIEpEBA CIyYaHHOTO OIBITA.

PemaTsh 3a1a4n Ha nepevncieHne KOMOUHAITUN
(uncia mepecTaHoOBOK, YHUCJIA COUETaHUM ),

Ha HaXOJXKJICHHE BEPOSTHOCTEH COOBITHM C
IpUMEHEHNEM KOMOMHATOPHUKHU, B TOM YHUCIIE

C UCIOJIb30BaHUEM TpeyronbHuka Ilackains

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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9 KUIACC
HaumenoBanue paznena |[KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHbIE BUJIbI IEATEIIBHOCTH 00yUYaOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CHCTEMY

& Kjacca

OnucaresibHas CTaTUCTHUKA.
Onepanuu HaJi COOBITUSMMU.
HesaBucuMocTs COOBITHI

3HAaHUMH.

PemaTh 3a1a4u Ha IpE/ICTaBICHUE U ONTUCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABIICHUN U JIEPEBA CIIyYalHOIO OIIbITA.
PemaTth 3a1auu Ha IEpeUUCIICHHE KOMOWMHAITAN
(durcna repecTaHoOBOK, YHUCIIa COYETaHUN),

Ha HaAXO0XJIEHHUE BEPOSTHOCTEN COOBITHUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. ®akropuai.

CoueraHus 1 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Bwrunciieane
BEPOSITHOCTEMN

C HCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIOPsA0UeHHas apa, Tpoiika 00HEKTOB,
NePECTaHOBKA, (haKTOpHAIl YUCIIa, COYCTAHUE, YUCTIO
coueTaHui, TpeyronbHuk [lTackans.

PemiaTp 3a1a4u Ha IepeyYnCIICHUE YIOPSIAOYEHHBIX
nap, TpOEK, NEPEYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX PYHKIUH
AJIEKTPOHHBIX TaOIUII»

PemaTh 3a1aun Ha IPUMEHEHUE YMCIIa COUCTAHUM

B anreOpe (CoKpaléHHOe YMHOXKEHNE, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a1a91

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCIIC C TTIOMOIIIBIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTD

['eomeTpuyeckas
BEpOATHOCTh. CiydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IJTIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHSATHE FCOMeTqueCKOﬁ BCPOSATHOCTH.
Pematn 3aJJa9YM Ha HaXO0XJICHUEC BGpOSITHOCTCﬁ

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIbHUKA, KpyTa, OTPC3Ka UJIN OYTU
OKPYKHOCTH, YUCJIOBOI'O ITIPOMCIKYTKA

Hcneitanusa bepryum

HcneiTanue. Ycnex u
Heynauda. Cepus UCTIBITAHUI
110 TIEPBOTO yCHeXa.
Hcneiranusa bepnymm.
BepositHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymnu. [IpakTuyeckas
pabora «VcnpiTanus
bepnynnn»

OcBanBaTh NOHATHA UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
(Heynaum), cepus UcnbITaHuM bepHyu.

Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEPHH UCTIBITAHHH JI0 IIEPBOTO yCIIeXa,
B TOM YHKCJIE C IPUMEHEHHEM (POPMYJIIBI CyMMBI
reOMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPeAEIEHHOIO YMCIIa YCIIEXOB B CEPUU UCIIBITAHUM
bepnysnu.

N3y4yaTh B X01€¢ NpaKTHYECKOI PadoThlI,
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B TOM YHCJIE C IOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu
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CityuaiiHasi BeIMUMHA

CnyuvaiiHasi BETMYHUHA U
pacrnpenieNieHne
BEPOSATHOCTEM.
MareMaTH4ecKoe 0KUIaHuE
Y TUCIIEPCUS CIIyYaHOU
BeNUYuHEL. [Ipumepsr
MaTEeMaTHYECKOI'0 OKUIaHUS
KaK TEOPETUYECKOTO
CpEeIHEeTO 3HAYEHUS
BCJIMYUHEI.

IlonsaTue o 3akoHe OOIBIINX
yucen. 3mepenue
BEPOATHOCTEMN C MOMOIIIBIO
yacToT. [[puMeHeHue 3aKoHa
OOMBIINX YHCET

OcBOMTH MOHATHS: CITy4ailHAs] BETUYMHA, 3HAUYCHUE
CJIy4aliHOM BEJIIMYMHBI, PACIIPEACIICHUE
BEPOSTHOCTEM.

H3yuyath 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKA, YUCIEHHOCTh HACEIEHNUs, IPyTHe
M3MEHUYMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTHKHU ), MOJETBHBIX CIIyYailHbBIX
BEJIMYMH, CBSI3AHHBIX CO CIIyYaHBIMU OIBITAMU
(OpocaHue MOHETHI, UTPATBHON KOCTH, CO CIIy4altHbIM
BBIOOPOM H T. T1.).

OcBauBaTh NOHATHS . MATEMATUYECKOE OXKHUTAHUE
CJIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CpeaHEE
3HAYEHHUE, TUCIIEPCHS CIyYaliHOM BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.

PemiaTe 3a1a44 Ha BBIYHUCIIEHUE MATEMATUYECKOTO
OXXUJaHUA U JUCTIEPCUM JUCKPETHOM CITyYallHOU
BEJIMYMHBI 110 33ITaHHOMY PacCIpPEICIICHUIO, B TOM
YHUCJIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMMTBHCS C MAaTEMAaTUYECKUM OKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHUM, B TOM
YHCJIE PACTIPECIICHUS CIIyYalnHOW BETUYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBCS C 3aKOHOM OoubIKX yucen (B popme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aumn Ha U3MepeHUE BEPOSATHOCTEN

C MOMOIIIBIO YacToT. O0CY:KIATH POJIb 3aKOHA
OO0JIBIIMX YKced B 0OOCHOBAHUHU YaCTOTHOTO METOA
U3MEPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIKUX YUCEN B IPUPOIE U
B )KU3HU YeJIOBEKA

O060061eH1Ee, KOHTPOJID 10 IIpencraBieHne 1aHHBIX. IHoBTOPATH NU3YYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUU.
BeposTHOCTB CiiydaitHOTO PemaTs 3a1a4m Ha IpEICTABICHUE U ONTMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
komOuHaTtopuku. Ciydaiinple | PemaTh 3a1a4u Ha HAXO0KJICHUE BEPOSITHOCTEH
BCJIMYNHBI X PACIIPCACIICHUAA COOBITHI, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 00bETMHEHUS U TIEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSITHOCTH B OTIBITAX
C CEpPUSIMU CIIyYalHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI' PAMME
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