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OdenepanbHas pabouas mnporpamma 1o ydyeOHOMY mpenmery «MaremaTtuka
(6a3oBbIll ypoBeHb) (mpeaMeTHas oOnacth «Marematuka u uHGOpMaTHKA») (manee
COOTBETCTBEHHO — ITpOrpaMma Mo MaTeMaTUKe, MaTeMaTHUKa) BKJIIOYAET MOSICHUTEIbHYIO
3alUCKY, COJIep)KaHUE OOY4YEHUs, TUIAHUPYEMbIE PE3YyJbTAaThl OCBOCHHS MPOTPAMMBI
[0 MaTeMaTHKe, TEMaTUUYECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo wmaremaTtuke s oOydaromuxcsa 8, 9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme 1mo MaTeMaTUKE YUTEHBI UJEHU U TOJOKECHUS
Konneniuu pazputusi MaremaTudeckoro odpasoanus B Poccuiickoit deaeparumu.

[TpenmeToM MaTeMaTHUKH SBJISIOTCS QYHIAMEHTAIBHBIC CTPYKTYPHI HAIIETO MUPA —
NPOCTPAHCTBEHHBIC (OPMBI M KOJWYCCTBEHHBIC OTHOIICHHUS (OT MPOCTECHIIHNX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHUS HAYYHBIX W MPUKIAIHBIX U7CH). MaTemMaTudecKue 3HaHUs 00SCIIeYHBAIOT
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M HCIOJB30BaHHMS COBPEMCHHOW TEXHHUKH,
BOCIIPUSITUE W HWHTEPHPETAIMIO  COLMAIBHOM, HKOHOMHUYECKOH, TOJUTHUYECKOM
UHPOpPMAIIMH, JAl0T BO3MOXHOCTH BBITTOJHATH PACUYEThl U COCTaBISATH AJITOPHTMBI,
HaXOAUTh U MPUMEHSITh (HOPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKHUX
U3MEpPEeHUN M TOCTPOEHUM, YMTaTh WH(OpMAlKIO, TPEICTABIECHHYIO B BHJE TaOIUIL,
auarpaMM U TpauUKOB, JKUTb B YCJOBHSIX HEONPENENEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4yalHBIX COOBITHM.

N3yuenue Marematuku (HOpMHUpPYET y OOYYAIOMIMXCS MaTeMaTHYEeCKUN CTUIIb
MBIIIJICHUS, TIPOSIBIISIOMIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaromuecs
OCBaMBAIOT TaKUe MPUEMBI M METOJbI MBIIUICHUS, KAaK HMHAYKIUS M JACIyKIus,
000011IeHe U KOHKpETH3allus, aHaJu3 W CHUHTE3, KiacCHU(pUKAIUsI U CHCTeMaTU3aIlus,
abctparupoBanue v aHaNorus. OOBEKTH MaTEMAaTUYECKUX YMO3AKIIIOUSHHM, IIPAaBUIIa UX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUMN, CTIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (popMyIupoBaTh, OOOCHOBBIBATH M JTOKA3bIBATh CY)KJICHUS, TEM
CaMbIM DPa3BUBAIOT JIOTHYECKOE MbIIIeHUe. M3ydeHne mMareMaTuku 0OecredyrBaeT
dbopMuUpoBaHUE ANTOPUTMUUYECKON KOMIOHEHTHI MBIIUICHHUS U BOCIUTAHUE YMEHUUN
JCHUCTBOBATh IO 33JaHHBIM  QJITOPUTMaM, COBEpPIICHCTBOBATH W3BECTHHIE W
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3aj1a4 — OCHOBOH yueOHOM eI TeIbHOCTH
Ha YpOKaxX MaTEMATHUKH — Pa3BUBAIOTCS TBOPYECKAS U MPUKIIATHAS CTOPOHBI MBITIICHUS.
OOyueHnue matemMaTHKe MaéT BO3MOXHOCTh Pa3BHBATh Y 00YYAIOMIMXCS TOYHYIO,
parMoOHANIbHYI0 U MHPOPMATUBHYIO pPedb, YMEHHE OTOMpaTh Hambojee MOAXOMASIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TPaQUUYECKHUE CPEICTBA IS BBIPAKCHHUS CYXKICHUN H
HATJISTHOTO UX TPE/ICTABICHHUS.

[Ipy m3ydeHNM MaTEMaTHKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JIEWCTBUTEIHLHOCTH, MPEICTABICHUSIMA O TIPEIMETEe U METOJaX MAaTeMAaTHKH,
WX OTIIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMATUKH JIJISl PEIICHUS] HAYIHBIX M MPUKIIATHBIX 33/1a4.
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[IpropuTeTHBIMH LENSIMU OOy4YeHUsI MaTeMmaTHke B 8, 9 Kiaccax SBISIOTCS:

dbopMupoBaHuEe IEHTPAIBHBIX MATEMATHYECKUX TOHSITUN (YMUCIIO, BEIUMYMHA,
reomeTpuueckas ¢Gurypa, HepeMeHHasi, BEpOSITHOCTh, (DYHKIUS), OOECIEeUUBAIOIIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOT0 00pa30oBaHUs 00yJarOIIUuXCs;

nojABe/ieHne OOyYarolmuXcsd Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMATUKU U OKPY>KalOIIEro MUpa, MOHMMaHUEe MaTeMaTUKU KaK 4acTh
oO11el KyJIbTyphl YEIIOBEUECTBA;

pa3BUTHE WHTEIUJICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
UHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MAaTEMaTUYECKOM TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBICHUS] MAaTEeMaTUUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEMH
B pCAIbHBIX JKU3HEHHBIX CHUTYAIMSX U MPU HU3YUYCHUH JPYTUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpHOCTEH, (OopMynHpoBaTh UX Ha S3BIKE
MaTeMaTHKA M CO37aBaTh MaTEMaTHYECKUE MOJCNIM, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYEeCKUM  ammapar JyIsi PEIICHHs TMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YITbTAThI.

OCHOBHbBIE JIMHUU COJICP>KaHMsI TIPOrpaMMBbI 0 MaTeMaTrke B 5—9 kiaccax: «Hucna
U BBIYUCICHHS», «Anrebpa» («Anredpandeckue BbIpaXEHUS», «YpPaBHEHHUS W
HEpaBeHCTBay), «DyHKIUNY, «I eomeTpusi» («I'eomerprueckue GUTyphl U KX CBOHCTBAY,
«M3mMepeHne TEOMETPUYECKUX BEIMYMHY»), «BeposTHOCT, W cratuctukay. JlaHHble
JUHUU Pa3BUBAIOTCS MapaJIeIbHO, KaxJash B COOTBETCTBUU C COOCTBEHHOMW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUU.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaMm oOydeHuUs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHIUIHATBHBIM
BOIIpocaM  oOydaromuecss — oOpaliajiuch  HEOJHOKPATHO, YTOOBI  OBJIQJICHUE
MaTEMaTUYECKUMU TOHATUSAMH W HaBBIKAMHU OCYIIECTBISUIOCH TOCIE0BATENIbHO H
MOCTYNaTeNbHO, C COOJIIOJICHHMEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MAaTeMaTHYEeCKUX IMPEACTABICHUN OOydJarommxcs,
pacmmpsst u yriayonss e€, o00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremarnka sBISETCS 00S3aTEIBHBIM yUECOHBIM
MpPEeIMETOM Ha YPOBHE OCHOBHOTO oOImiero oopazoanus. B 8, 9 kmaccax maremaTnka
TPAIUIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONTUX y4eOHBIX KYPCOB:

8,9 kmaccax — KypcoB «AureOpa» (BKJIIOYAas DJIEMEHTHl CTAaTUCTUKA W TEOPUHU
BepositHocTeld) u  «l'eomerpusi». Ilporpammoil 1o  MareMaTuke  BBOJUTCS
CaMOCTOSITEIbHBIN yueOHbIN Kypc «BeposSiTHOCTh U CTaTUCTUKA.

OO6miee 9MCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YEHUs MaTeMaTHUKH (0a30BBIH
YpOBEHb) Ha YpPOBHE OCHOBHOTO oOmiero obOpaszoBanusi, — 408 wacoB: B 8 kmacce —
204 yaca (6 yacoB B Hezento), 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 MareMaTuKyl Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYaAIOUIMMUCS JIMYHOCTHBIX, METallpPeIMETHBIX W TPEAMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTaTOB OCBOCHUS YUYEOHOTO TIPEeAMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  NpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSM POCCUHCKHX MaTEMaTHKOB W POCCHHCKOMN
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TpaskIaHCKOEe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
Npe/CTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO OOIIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BAXXHOCTH MOPATbHO-3TUYECKHUX
IIPUHIIUIIOB B IEATEHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW HAa AKTUBHOE Y4YacTHE€ B PEUIEHUHM MPAKTUYECKUX 3a]ay
MaTE€MAaTHUYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHWs Ha TMPOTSKEHUUW BCEW JKU3HM JUIA YCHEIIHON MpodheCcCHOHATBHOM
JESTENPHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHIYAIBHOW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIIOCOOHOCTBIO K OMOIIMOHAIBLHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pELICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpHMEHTALIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX ITPEACTABICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUS 4YEJOBEKa, MPUPOAbBI U 0OIlecTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISI PA3BUTUSA LMBWIW3ALMHU, OBJAJCHUEM SI3BIKOM
MAaTEMAaTHKA W MaTEMaTHYECKOM KyJIbTypOM Kak CpEACTBOM IIO3HAHHUS MUDAa,

5
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OBJIAACHHUCM HpOCTGfIH.IPIMH HaBBIKaMH HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHUEe, (OPMHPOBAHWE  KYJbTYPbl  310POBbSI W
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 310POBBA,
BEJICHUS 3/I0pOBOr0 00pasa >KWU3HHU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXUM
3aHATHH U OT/AbIXA, peryisgpHas pu3ndecKas akTUBHOCTH ), COOPMUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro e IMpaBa JIpyroro
YEJI0BEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHUU [Jis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpejibl, MIIaHUPOBAHUS MOCTYIIKOB U OLEHKH HX
BO3MOXXHBIX TOCIEACTBUN Il OKpYyXarolehd cpelbl, OCO3HAHUEM TJI00aJbHOrOo
XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIIeHHUS;

8) amanTanusi K N3MeHSIOIIHUMCSl YCJIOBHSIM COMUATbHOI U MPUPOTHOI CpebI:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NEeATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUHUTBCSL Y APYTUX JIOJIeH, puoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEO YOI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U IecTBUS, GOPMYIHPOBATH U OILICHUBATH PUCKU U TIOCIEACTBUS, (HOPMHUPOBATH OMBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHMS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETr0O
oOpa3oBaHus y oOywaromierocs OyayT copMupoBaHbl METAaNPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIBHBIMHU JCHCTBUSMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH ~ JEHCTBUSMH W YHHBEpPCaJbHBIMU
PETYISITABHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIEe HeiiCTBUS
ba3oBbie Jornueckue 1elcCTBUA:

BBISIBIISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHUN MEXIy MOHATHSAMH, (OPMYIUPOBATH ONMpPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KJacCU(UKAIIMKA, OCHOBAHUS
T71s1 000OIIEHUS M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN34;

BOCIIPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30BLIBATEH CYKIACHUS: YTBEPAUTEIbHBIC
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U OTpULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3UM U I[POTUBOPEYUS
B (aKrax, [aHHbBIX, HAONIOACHUSIX W YTBEPKACHUIX, MpeajsaraTb KpUTEPUU
IS BBISIBJICHUS] 3aKOHOMEPHOCTEH U IIPOTUBOPEYNH;

JIe1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeabCTBA MATEMATHUYECKUX  YTBEPXKIEHUU  (TpsAMbIlE U
OT TMPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO  HECIIOXKHBIE  JIOKa3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, NPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

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

Ba3oBble ncciie10BaTe I bCKHE JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIACAOBATEIbCKMH WHCTPYMEHT IIO3HAHMS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBAThH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
ITO3UIINIO0, MHEHHUE;

IIPOBOJUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY TUTAHY HECJIOXHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

CaMOCTOSITCJILHO (OPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH IOTYYEHHBIX
PE3YyIBTATOB, BBIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKE BBIJIBHIaTh
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmaumeii:

BBISIBIISITh ~ HEJIOCTATOYHOCTh U M30BITOYHOCTH ~ WMHGOpMAllUM,  JAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHS 3aa4H;

BHIOWpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITNIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHNUS;

BBIOWpaTh (opMy TpeacTaBieHUsT MHGOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbie
3a/lauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAIUSIMU;

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

KomMmyHMKaTHBHBIC YHMBepPCaJlbHbIe y4eOHbIe ACHCTBHS:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOILIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y IMCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 XOAY PELICHUS 3aJa4l, KOMMEHTUPOBATh
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[IOJIy4YEHHBIN PE3YIIbTAT;

B XOZ€ OOCYXJEHHs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXJAaeMOW TEMBI,
npoOeMbl, pelIaeMon 3a/lay, BbICKA3bIBATh WJEU, HAIIEJICHHbIE HAa MOUCK pEeUIeHUS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JPYyrUX YYacCTHUKOB JHalIora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3Horacus, CBOM BO3paKEHHUS;

MPEACTaBIATh pE3yJbTaThl PpEUICHUS 3alaud, SKCIEPUMEHTa, HCCIEIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUIEHUS C Y4YETOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHIMBUIYaIbHOU pabOThI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboThl, pacpeieNsiTh BUIbI padoT, I0rOBapUBATLCA, OOCYKIATh MPOIIECC
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNMNOBBIX (QopMax paboThl (00CyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBbIE IITYPMBI U IPYTHE), BHIIIOJIHATH CBOIO YaCTh Pa0dOTHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YWJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIMIA
OPOIYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIe [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a/adu (UJIU ero 4acTh),
BBIOMpATh CMOCOO pelIeHUuss C YYETOM UMEIOIUXCS PECYpcOB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOU MHMOpMAIIH.

CaMOKOHTPOJIb:

BJIQJIETh CHOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpPU pELICHHH 3a7ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWIACHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHON UEIU H
YCIOBUSIM, OOBSCHATh MPUYMHBI JOCTHKEHUS WM HENOCTHXKEHUS LENIU, HaXOIUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE PE3yNbTATBl OCBOCHHUS MPOTPAMMBI 10 MaTEMAaTHUKE MPECTABICHBI
0 ToJIaM 00YYEeHHMS B CIEAYIONINX pa3iesiaXx MporpaMMbl B paMKaX OTACITBHBIX yUeOHBIX
KypcoB: 8, 9 knmaccax — KypcoB «AnreOpa» u «I'eomeTpusi».
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 8, 9 KTACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsieTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIET0 00pa3oBaHUS:
oHa oOecreyrBaeT U3yUYCHHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO IS TIPOJOJDKEHUST 00pa3oBaHUs U
B TOBCEJHEBHOW >KM3HU. Pa3BuTthe y o0OydYarouuxcsi Hay4dHBIX MpeACTaBICHUM
O TPOUCXOXKACHUU M CYIIHOCTU alredpanvyeckux aOCTpakiuii, CrocoOe OTpaKeHHs
MaTeMaTHYeCKOM HAyKOW SIBJICHUUW M MPOLIECCOB B TMPHUPOJEC U OOIIECTBE, POIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUS B HAYyYHOM TMO3HAHWHM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBINUICHUS, HEOOXOIUMBIX
JUTS aJlaliTallii B COBpeMeHHOM 1TUGpoBOoM ol1iecTBe. M3yuenue anreOpbl ooecreuynBaet
pa3BUTHE yMEHUs HaAOMIOJaTh, CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUST U BBIBOABI, (HOpPMyNIHpOBaTh YyTBepkaeHus. OCBOEHHE Kypca anreopbl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJB3YIOT
NeyKTUBHBIC W WHIYKTUBHBIC pPacCCyXJACHUSA, OOOOIIEHHEe U KOHKPETU3AIUIO,
abcTparupoBanue u aHasioruto. O0ydenue ajaredpe mpeanoaraeT 3HAYUTEIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHPHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUEHUS.

B crpykType mporpammbl yueOHOTO Kypca «Ainredpa» sl OCHOBHOT'O OOIIETO
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHUMAIOT COACPKATEIBHO-METOIUYECKUE JUHUU:
«Hwucna v BRIYUCICHUN, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHCHUS U HEPABCHCTBAY,
«Dyukuum». Kaxnas W3 3THX COIEPKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET M3YUYECHHUS Kypca, B3aUMOJACHCTBYS C APYTUMHU €ro JIMHUIMHU.
B xone n3ydenus yaeOHOro Kypca o0yqaroniaMcst TPUXOIUTCS JIOTHUECKH PACCyKIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. B CBSI3M C 3TUM B MpPOrpamMmy
y4eOHOro Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jiellaXx MaTeMaTHYeCKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIHE
OBJAJICHUIO OOYy4YarolIUMHUCA OCHOB YHHMBEpPCAJIBbHOTO MAaTEMaTUYECKOrO  SI3bIKA.
ConepxaTeTbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sSBiseTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM IS JajbHEUIIIETo
M3y4YEeHUST MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTMYECKOTO
MBIIIJICHUS,, (OPMHUPOBAHUIO YMEHHMS TIOJIb30BAaThCSA ATOPUTMAMH, a TaKkKe
MPUOOPETCHHUIO TIPAKTHUYECKUX HABBIKOB, HCOOXOJMMBIX IS TTOBCETHCBHON >KH3HH.
Pa3zBuTre MOHATHS O YWCIIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS CBSI3aHO
C palMoOHAIBLHBIMM U UPPAlMOHAIBHBIMU YHCIAMH, (POpMUPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.
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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-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHUs Y4YCOHBIH MaTepua TPYMIHPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHI.
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()OPMATUKH, ¥ OBJIaJICHIC HaBbIKAMH
JIEAYKTUBHBIX paccyxkiacHuii. IIpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKCHHUS, CIIOCOOHOCTEH K MATEMaTHUYECKOMY TBOPYECTBY.

Conepxanne (QyHKIIMOHAIBHO-TpaUUECKOW JIMHUU HAIlCJIEHO Ha TOJYYCHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUTSL OTIMCAHUS W WCCJICJIOBAaHUS PAa3HOOOPA3HBIX MPOIECCOB W SBJICHUN B MPUPOJAC H
oOmiecTBe. M3ydeHne martepualia CIIOCOOCTBYET Pa3BUTHIO y OOYYaroNIUXCs YMEHUS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3HTEIILHBIC CPEJICTBA sI3bIKa MATEMATHUKU — CJIIOBECHEIC,
CUMBOJIMUECKHE, TpaduuecKre, BHOCHUT BKJIa] B (OPMUPOBAHHUE TIPEICTABIICHUN O POJIU
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy B 8, 9 kjaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEAYIONIME OCHOBHBIE pa3lienbl conaepxkanus: «Yucna u
BBIUMCIICHUS», «AIJreOpanueckre BBIPAXKEHUS», «YPaBHEHUSI M HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee 4YHCIO YacoB, PEKOMEHIOBAHHBIX IS HW3Y4YeHHs ydeOHOro Kypca
«Anrebpay, — 272 vaca: B 8 ximacce — 136 gaca (4 yaca B Hezenmo), B 9 kiacce —
136uaca (4 yaca B HezelIO).

COJEPKXAHUME OBYYEHMUA

8 KJIACC
Yucia 1 BbIYUCTICHUSA

KBaapatusiit koperb u3 uncia. [lonstue 06 upparmonansuom yrcie. JleciTuanbie
NpUOTMKEHUST HppaIMOHANBHBIX 4YHcen. CBoOWCTBa apu(PpMETHYECKUX KBAJIPATHBIX
KOpHEH U X IPUMEHEHHE K MPEe0OpPa30BaHUIO YHCIOBBIX BHIPAKEHHUUN U BHIYMCICHUSIM.
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.

10
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YpaBHeHUs 1 HEPABEHCTBA

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

['paduueckas uHTEpIpeTalvsi YpaBHEHUH C JABYMs IEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMepsl 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 OJTHOW nepeMeHHON. CHUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

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 rpadpuxu. Pynximn y = X2, y = x3, y =vx, y=|x|. I'paduueckoe peienue ypaBHeHni
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 ICUCTBUTEIILHBIMHU YHCIIAMHU.

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

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

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMM, CBOJSAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHHs ypaBHEHHMH TpPETbed W 4YETBEPTOU
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. PellIeHNEe CUCTEM JBYX YPABHEHHUM, OJTHO

11
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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 /MHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOM. PemieHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUT
KBanparuunas ¢pynkims, e€ rpaduk u cBoiictsa. [lapabomna, KOOpIUHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHH MapadoIIbl.
o £ —
Ipapuxu Qynkumit: y= £Ax, y= Ax+b, y= =, y= x3,y = VX, y = |x|,
X
Y UX CBOWCTBA.

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 apu(hMETHIECKON U TEOMETPUUECKON MPOrpeccuil ToukaMu
Ha KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA pPOCT. CloXKHBIC
IIPOLICHTBHI.

NPEIMETHBIE PE3YJIbTATbBI
[IpenMeTHBIC peE3yNbTaThl OCBOSHHUS IMPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

YucJia 1 BLIYUCTIEHUS

Hcnonb3oBaTh HayaJdbHbIC MPEJACTABICHUSI O MHOXECTBE JICHCTBUTEIBHBIX YHCEI
JUIS. CPaBHCHMS, OKPYIJICHHUS M BBIYUCIICHUH, HM300pa)kaTh JICHCTBUTEIbHBIC YHCIA
TOYKaMHU Ha KOOPJIMHATHOU MPSIMOM.

[IpuMeHAT, MOHATHE apU(PMETHUYSCKOTO KBAJPATHOIO KOPHS, HAXOJUTh
KBaJpaTHbIC KOPHH, HCIOJb3ys TP HEOOXOJAMMOCTH KaJbKYJIATOP, BBIIOJIHITH
peoOpa3oBaHus BBIPAKEHUM, COACPIKAIMMX KBAJAPAaTHBIC KOPHHU, MCIIOIB3Ys CBOWCTBA
KOpHEM.

Hcronp3oBaTh 3amycu OOJBIINX U MaJIBIX YHUCEI ¢ TIOMOIIBIO IECATHIHBIX IPoOei
u crerneHei yucna 10.

Auredpanyeckue BbIPaKEeHUS

[IpuMeHSTh NOHSATHE CTENEHHU C LETBIM MIOKA3aTeJIeM, BBIIOIHATH IPEe0Opa30BaHUs
BBIPAKCHU I, COJICPKAIINX CTEIIEHHU C LIEIBIM [TOKA3aTEIEM.

BbINOAHATE  TOXKJIECTBEHHBbIE IMPEOOpPa30BaHUSI  PAIMOHAJIBHBIX  BBIPAXKCHUI
Ha OCHOBE MPaBWJI JEUCTBUI HAJl MHOTOUJIEHAMH U are0panyecKuMu Apo0saMHu.

PackiapiBaTh KBagpaTHBIA TPEXUWIEH HA MHOXKUTEIH.

12
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[IpumensaTs npeoOpa3oBaHMsA BBIPAKECHUM JJIs pPELIEHUS pPa3iIM4YHbIX 3ajad
13 MAaTEMATHKH, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate suHEWHBIC, KBaJApaTHbIE YpPaBHEHHMS U pPaLMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU.

IIpoBOaUTE MpOCTENIINE UCCIECIOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
yyclie ¢ NpUMEHEHHeM rpaduyecKux NpeacTaBieHuil (ycTaHaBIMBAaTh, HUMEET JHU
yYpaBHEHHE WJIM CUCTEMA YPAaBHEHUH pelIeHus], €CJIM UMEET, TO CKOJIBKO, U IIPOYEe).

IlepexoauTh OT ci0BECHOW (POPMYIMPOBKHU 33aa4uM K €€ anredpandeckol MoJemu
C IIOMOILIBIK COCTABJICHUS YPAaBHEHUs WIM CHUCTEMBl yPaBHEHUW, WUHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJyYEHHBIN pe3yJIbTaT.

IIprMeHATh CBOMCTBA 4YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKM, pelIaTh
JMHENHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM W WX CUCTEMbI, J1aBaTh rpaduyecKyro
WUTIOCTPALIMIO MHOYKECTBA PELLICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUT

[lonumaTe M UCHOJIB30BaTh (PYHKIMOHAIbHBIE TNOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAUCHUsI), OMNPEACNSITh 3HaueHUE (QYHKIMU [0 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIMN BUA:

y=C2,y=x2 y= x3,y= V& y = |x|, onuceBaTh CBOHCTBA YHCIOBON DYHKIUI
X

1o e€ rpaduxy.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIEHUA

CpaBHUBATH U yIOPSAIOYUBATH PAIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCIA.

Beimonusate apudmeTndeckue MEUCTBUS C PalMOHAIBHBIMU YHCJIAMHU, COYeTasl
YCTHBIE M TIMCbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C HWPPALUOHAIBHBIMHU
YHCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIBIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraarh  JEUCTBUTEIBHBIC YKCIA, BBINOJHATH HPUKUIAKY  pe3yJibTaTa
BBIUYHCJIEHUH, OLIEHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHs, CBOISAIIMECS K HUM,
npocTeiie 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiats cuctemsbl IBYX JIMHEHMHBIX YPABHEHUU C IBYMSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABJISICTCS JTUHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K aAIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIECAOBAHUS YPABHECHUW U CHUCTEM YPABHECHUU, B TOM
quclie ¢ TNpUMEHEHHEeM rpaduyecKux TMpeCcTaBIeHuil (yCcTaHABIWBATh, WUMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaThs nuHeliHbIe HEPABEHCTBA, KBaJpaTHhIC HEPABEHCTBA, N300PaKaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOILINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIUCHIBATH PEUIEHUE C TOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU
Pacno3HaBaTte GyHKIMM HW3ydeHHBIX BHUIOB. [loKa3plBaTh CXEMaTHYCCKU
pacCIlOIOKCHHEe Ha KOOPJMHATHOM IIOCKOCTH TrpadukoB (QYHKIHHA BUAA: Y = £X,

* —

y=fkx+b y=2,y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctu
X

OT 3Ha4YCHUI KO3 (DUIIMEHTOB, OMMUCHIBATH CBOMCTBA (PYHKIIUM.
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®denepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIii yPOBEHb)

Ctpoutrb M uU300pakaTh CXEMAaTHYECKU TpapuKd KBAaJPATHUYHBIX (PYHKIIHM,
OMKCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX Tpadukam.

PacnioznaBath KBajpaTuuHyro (yHKUHIO 10 (opmyse, NPUBOAUTH IPHUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

YucsioBble MOCI€10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYMCIICHHS C HCTIOB30BaHUEM (DOPMYJI N-TO WieHa apupMETHIECKON
¥ TEOMETPUYCCKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WICHHI ITOCIICI0BATCILHOCTH TOYKAMU Ha KOOPIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YMCIOBBIMHM IOCIEI0BATEILHOCTIMHA, B TOM YHCIIE
3aJ1a4M U3 peajbHOM KU3HU (C UCITOJIb30BAHUEM KaJIbKYJIATOPA, ITUPPOBBIX TEXHOJIOTHI).
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8 KUIIACC
HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
Uricnia v BBIYUCIICHUS. 22 KBaapatHblii KOpeHb ®opMyIUpPOBATH ONpPeAeIeHre KBaIPaTHOTO KOPHS

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsaTuunbie
PUOIIKEHUS
MppalOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIE
yucna. CpaBHEHHE
JIEUCTBUTEIBLHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHCJIOBBIX
BBIPAKCHHUI,
coJieprKaIux
KBaJ[paTHbIC KOPHU

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCIOJIB3YS TIPU HEOOXOIUMOCTH KAJbLKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNIOPSIIOYUBATH PAllMOHAIBHBIC U
VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJPATHBIX KOPHEN.

HMcenenoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOUHBIE U
npuOmkEHHBIC KOpHH Tpu @ > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHMsl BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUYECKUX U PU3HUECKUX POPMYII.

Bo1uncJATh 3HAUeHMsI BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTHU
KQJIBKYJISATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
IPE/ICTaBIICHUs, CBA3aHHBIEC C TPUOIMKEHHBIMUA 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKU

Uucna v BBIYUCIICHUS. 14 CreneHsb ¢ 1eNbIM D®opMyIMPOBATH ONPeAeJIeHUE CTEIIEHHU C IIEIbIM
CreneHb C UeIbIM MIOKAa3aTeJIEM. MIOKAa3aTeJIEM.
noKa3aTesieM CranpapTtHas 3anuch IIpencraBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI
YHCIIA. B CTaHIapTHOM Bujie. CpaBHMBATD YKCJIA U BEJIMYUHBI,
Pa3meps1 00bekTOB 3aMMCaHHbIE ¢ UCTI0JIb30BaHUEM cTeneHu 10.
OKpY’KaIOLIEro Mupa Hcnonb30BaTh 3aNUCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX JUISL BBIPOKEHUS Pa3MEPOB 00BEKTOB, IJTUTEILHOCTH
YacTUIL MPOLIECCOB B OKPYKAIOLLIEM MUDE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4Y€ECKOM (popme
00BEKTOB), Y WUTKOCTPUPOBATH IPHMMEPAMU CBOKCTBA CTEIEHU
JUTUTENIBHOCTh C LEJIBIM TIOKa3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKPY’KAIOLIEM MUpPE. | BBIPAYKEHUI, COAEPKAIINX CTENIEHHU C LIEJIBIM TTOKa3aTENIEM.
CBoiicTBa cTeNIEHU BoINOTHATH AeHCTBHUS C YUCIIAMU, 3alICAHHBIMU
C LC/IBIM IOKA3aTeJIEM | B CTaHJIAPTHOM BUJIE€ (YMHOKEHHE, JIEJICHUE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue ) KBagpatHblit Pacno3HaBaTh KBaJIpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpakeHUs1. KBagpaTHbIi TPEXUIIECH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXUIIECH Paznoxenue PackiaabiBaTh HA MHOKHMTEJIM KBAIPATHBIN TPEXWIEH
KBaJ[paTHOT' O C HEOTPULIATENBHBIM THCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anredpanueckue
BBIPAKCHUSI.
AnrebOpanueckas 1poOb

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B ajreOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu. CokpaiieHue
TpoOei.

CroxeHnue,
BBIUUTAHUE,
YMHO>KEHHUE U JIeTICHUE
anreOpanvaecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3anuceIBaTh anredpanyeckue Beipaxkenus. Haxoaurb
00J1aCTh ONpeIeTICHUS pallMOHATBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HauyeHue ApoOu, B TOM YHCIIE C OMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSTH €To Jisl TpeoOpa3oBaHus Ipooei.
BbINOJHATH JelcCTBUS C aIredpanuyecKuMu ApoosiMu.
[TpumensTh mpeoOpa3zoBaHus BbIpAKEHUH I pEIIeHUs
3anay. Beipaxkath nmepeMeHnble u3 Gopmys (pu3ndecKux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIIHN)
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YpaBHEHMS 1 HEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTh KBaIpaTHbIC YPaBHEHHS.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anumcbiBaTh opmyily KOpHEH KBaIpaTHOTO YPaBHEHMS;
KBaJpaTHOE pelaTb KBaApaTHbIe YPABHEHHUS — ITOJIHBIE U HETIOIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreimme UCCaAeI0BAHNA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTh ypaBHeHHs, CBOJISIIIIMECS K KBAJAPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pemienue ypaBHeHui, Ha0sropaTh 1 aHAIM3MPOBATH CBSA3b MEXKY KOPHSAMHU U
CBOJAIINXCS KodppUIIMeHTaMH KBAaIPaTHOTO YPaBHEHUSI.
K KBaIpaTHBIM. ®opmyaupoBaTh Teopemy Bueta, a Takke o0paTHyIo -
[IpocTeiimue npoOHO- | TEOpeMy, IPUMEHSITh 3TH TEOPEMBI JJIs1 PELIEHUS
palLlMOHAJIBHBIE 3a1ad4.
YpaBHEHUSI. PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
Pemenne TekcToBBIX NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3a/1a4U
3a71a4 C ITOMOILBIO K anredpandeckoi MoIeNIi MyTEM COCTABIICHHS YpaBHEHUS;
KBaJpaTHBIX pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
YpPaBHEHHM pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUE Pa3BUTHS aNreOphI
YpaBHEHHUs 1 HEPABEHCTBA. 13 JIuneitHoE ypaBHEHUE Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS

Cuctembl ypaBHEHU I

C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN
B LIEJIBIX YKCTIAX.
Pemenune cucrem nByx
JIMHEVHBIX YPaBHEHUIN

IIEPEMEHHBIMHU.

CtpouTth rpadvku TUHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBbIE PeCypPChl.

Pa3ziuyaTth napajuiesibHbIE U EPECEKAIOIINECS PAMBIE
10 UX YPABHEHUSIM.

PemiaThb cucTEMBI ABYX JINHEWHBIX YPABHEHUN C JBYMS

IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHCTEM HEJIMHEHWHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YPaBHEHUS C IByMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUH C ABYyMs
IIEPEMEHHBIMU.
Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpaBHEHHM

PemaTp npocreinye CUCTEMbI, B KOTOPBIX OJTHO

Y3 YPAaBHEHUH HE SIBJISICTCS JIMHEWHBIM.

[HpuBoauTes rpaduyecKyr0 HHTEPIPETALUI PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHECHUMU
C IByMs IEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3aJa4H aJIre0OpanvyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoseie
HEPaBEHCTBA U UX
CBOICTBA.
HepaBeHcTBO ¢ 01HOM
IIEPEMEHHOM.
JIuneiinble
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
pemenue. Cuctembl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOU MPSIMOM, T0KA3bIBATH
anreOpanveckKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPSAMOU
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C OZITHOY IIEPEMEHHON
Y VX pELICHHE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM
IIPSMOU

OyHKIHH. 10 [TonsiTue GyHKIUN. Hcnoan3oBaTh G yHKIMOHATBHYIO TEPMUHOJIOTHIO H
OCHOBHBIC TIOHSTHSI OOmnacTh onpeieNIeHUs] | CMMBOJIHKY.
Y MHOKECTBO BoIuncisiTh 3HaYeHUs1 () YHKIIMHA, 33]TaHHBIX GOPMYIIaMH
3HAYCHUN ()YHKIIHMH. (mpy HEOOXOIMMOCTH UCIIOJIB30BATh KaJIbKYIISTOP);
CrniocoObl 3a1aHus COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.
GyHKIHA. Ctpouthb no Toukam rpaguku QyHKIUHN.
I'paduk GpyHkIIHN. OnuchiBaTh cBOMCTBA QYHKIIMM HA OCHOBE €6
CaoiicTBa QyHKINH, rpaduuecKoro mpeacTaBICHUS.
UX OTOOpakKeHHUE Hcnoas3oBaTh GyHKINOHATHHYIO TEPMUHOJIOTHIO U
Ha Tpaduke CHUMBOJIMKY.
HccaenoBathb mpumepsl rpaukoB, OTPAKAIOUIUX PEAIbHbBIE
nporecchl u sieieHus. [IpuBoauTH MpUMeEPHI IPOIIECCOB U
SABJICHUH C 33IaHHBIMU CBOMCTBAMHU.
Hcnonb30BaTh KOMNBIOTEPHBbIE MPOrPAMMBbI
JUTSI TIOCTpOeHUs TpaduKoB PYHKITUI ¥ U3yUEHHUS UX CBONCTB
DOyHKIHH. 14 YreHue 1 moCTpoeHUe Haxoauthb ¢ momoibio rpaduka GyHKIINY 3HAYCHHUE OHOM

UricroBbie G yHKITAN

rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Y3 pPaCCMATPUBAEMBIX BEJIWYMH MO 3HAYCHUIO IPYTrOM.
B HecnoxHBIX ciiydasix BbIpaxkaTh GOpMYyJ10i 3aBUCHMOCTD
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GyHKIUH, MEXKYy BEJIMYNHAMU.
OTPAXKAIOLIUX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJIUYUHBI
peaJIbHbBIE IIPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.
OyHKIMH, Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
ONMCHIBAIOLIHE CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH
IpsIMYIO U OOpaTHYIO rpagukoB QyHKIMit BUaa:y = X2,y = x5, y = Vx, y = |x|
OPONOPUUOHAIIBHBIC Hcnoab3oBarth QYHKUMOHAJIBHO-TPaduUecKue
3aBUCUMOCTH, UX NpeACTaBJIEHNU U1 PELICHNS U UCCIIEOBAaHU YPAaBHEHUN U
rpaduku. CHCTEM YPABHECHUM.
I'padpuk dpyHkuun IIpuMeHaTH LM pPOBLIE pecypChl I IOCTPOSCHUS
y = X2 rpaduKoB (HyHKIIUH
OyHKIMH
y =Xy =
y =vx,y = |xl;
rpauyecKkoe pereHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpenue u 06001IeHNE 10 [ToBTOpEHue Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMSI

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

YHCell, BRIYUCICHUH, TpeoOpa30BaHU BRIPAKEHUH, pEIICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JEUCTBUN U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCIECHUMN, TPEOOPA30BAHUL,
MTOCTPOECHUM.

PemaTe 3a1a4u U3 peaibHOM )KM3HU, IPUMEHATH
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MaTeMaTHUYeCKUEe 3HAHUS ISl PEIIeHUs 3a7a4 U3 IPYTUX
MPEMETOB.

PemaTth TeKCTOBBIE 321241, CPABHUBATH, BLIOUPATH
CIOCO0BbI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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9 KUIACC
HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 20 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

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JEWCTBUTEIbHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOJMTb 3HAYCHHUSI CTENEHEN C LIEJIBIMU 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
NPUKHUAKY PE3YJIbTaTa BBIYMCICHUM, OEHKY 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

20

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

25

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.
Pemenune 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. 20 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 MPAMOM, 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. [lapabomna,
KOOPIMHATHI BEPIITMHBI
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 =Vx,
y = [x]

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

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHOU 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 TTOCTPOSHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

17

[lonsiTre yncioBon
MOCJIEIOBATEIBHOCTH.
3aganue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmynoii u
dbopmMyIoii N-To YieHa.
Apudmernueckas u
reoMeTpUuYecKast
IIPOTPECCUM.
®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
IPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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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
IpOrpeccun; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YHUCJIE 3a/1a4d U3 PEabHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(31EKTPOHHBIX TAOIUL, TPAPUUECKOT0 KAJIBbKYJISATOpA U T.I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTUS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cUcTeMaTHh3alusa 3HaHUH

18

Yucaa u
BbIYMCJIEHUA (3aI1KCh,
CpaBHEHUE, JICUCTBUS
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PEUICHUHN 3a7a4 U3 IPYyTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aAHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
MIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAHIaPTHBIA BU]T
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, BHIPAXKAIOIINE 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,
HHTEPNPETUPOBATH 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; HAXOAUTH
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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

136
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS» B 8,9 KIACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpusa kak OAWMH M3 OCHOBHBIX PA3JE€iOB IIKOJbHOW MATEMATHUKH, UMEIOLIUN
CBOEH LEeIbi0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE PAacCIIOJIOKEHHUE, ONMPAETCS Ha JIOTHYECKYH0, JIOKa3aTEJbHYI0 JIMHHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOyYarolUMCsS YYUTCS TMPOBOJUTH JOKa3aTeJIbHBIC
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
WHCTPYMEHTAa TIPU PEIICHUH KaK MAaTeMaTUYECKHWX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACTUTh
r€OMETPUYECKYI0 (PUTYpy, OMHCATh CIOBAMU JIaHHBIM UYEPTEX WIM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCYUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu TpebyeMble pa3Mepbl rapaxka i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYHUCIMTEIBHAS JIMHUA B W3ydeHUH reoMerpuu. llpu pemenun 3anad
NPAKTUYECKOTO XapakTepa OOYyYalolUHCs YYUTCS CTPOUTh MaTeMaTHYEeCKHUE MOJEIH
peaNIbHBIX )KU3HEHHBIX CUTyallui, IPOBOJUTH BBIUUCICHUS U OLEHUBATH aJ€KBATHOCTH
IIOJIy4YE€HHOT' O pe3yJIbTaTa.

Kpaiine BaxxHO MOJYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIOJB30BaTh OINPEICICHUS T€OMETPHUYECKUX (PUTYp U
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHUIM B (PU3HUKE U TEXHUKE.
OTu cBA3u Hambojee SPKO BUAHBI B TeMmax «Bektopwl», «TpuUroHOMETpHUECKHUE
COOTHOIIICHUs», «Metos koopauHaT» u «Teopema [ludaropar.

VYueOnpiii kypc «['eoMmeTpusi» BKIIOYAET CIEAYIOMIME OCHOBHBIE Ppa3/Ieibl
conepxkanus: «I'eomerpudeckue PUrypsl u X CBOUCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BeKkTopel», «/lBHKEHUA
mIockocTy, «IIpeodpazoBanus mog00us».

OOuiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUs y4eOHOro Kypca
«"eometpus», — 136 gaca: B 8 wiacce — 68 yacoB (2 gaca B Hezento), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIO).
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COJAEPKAHUE OBYUEHUASA
8 KUIIACC

Yerbipéxyronpbauku. IlapammenorpamM, ero Ipus3Haku M CBOWCTBA. YacTHbIE
ClIly4au napajjiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX IPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKast Tpanenusi, €€ CBOWCTBA U Npu3HaKku. [IpsmMoyronapHas Tpaneuus.

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

CpenHue TuHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKA.

[TogoOue TpeyroapHukoB, Kodbduiment mnomodus. I[lpuzHaku mnomOOUS
TpeyrojbHUKOB. [IpruMeHenne noao0us Npu peleHuy MpakTUYeCKUX 3a1ad.

CpoiictBa 1uiomazed reomerpuueckux ¢Guryp. Dopmynsl s miomanu
TpEeYrojibHUKa, TMapajienorpamMmma, pomba u Tpaneuud. OTHOIIEHHE ILIOIAEH
NOJIOOHBIX QUTYD.

Breruncnenue 1momaned TPEYyrojJbHUKOB M MHOIOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

37



denepanpHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBCHB)

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOr0 yria IpPsMOYIOJBHOIO TPEyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUroHOMETpUYecKue (DYHKIIMU YTIIOB
B 30°, 45° 1 60°.

BrnucaHHbIE M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAcaTeIbHOM M XOPAOW. YTIIBI
MEKly XOpJaMH U CEKYIIMMU. BrincaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIBHUKH. B3anMHoOe
pacnonoxeHue AByX OKpyxkHocTed. Kacanuwe okxpyxnHocteil. OOmue kacaTeiabHble K
JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogodus. [Togodue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ, BeKTopamu. Pa3nmoxeHue BeKTOpa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa. CkansipHO€  MPOU3BENECHUE  BEKTOPOB,  IPUMEHEHHE
ISl HAXOKJEHHUSI IJIMH U YTJIOB.

JlekapTOoBbl KOOpJIMHATHI Ha IUIOCKOCTH. YPaBHECHUS MNPSIMOM M OKPYKHOCTH
B KOOpAHMHATaX, MEPECEUYCHHE OKPYKHOCTEW M MNPsAMBIX. METoI KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKU. J[TMHA OKpYKHOCTH. ['pajiycHas v paguaHHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTel. [nomane kpyra, cekropa, CErMeHTa.

JIBuKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dIeMeHTapHbIe
npeacrtasienus). [lapannensHeiil nepeHoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIE pe3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce:

Pacno3znaBath OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
MX CBOVMCTBAMMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUS] MEJUAH TPEYrojbHHUKA (LIEHTpa Macc)
B PELICHUU 3a/a4.

Bianetes noHATHEM CpEHEN JIMHUM TPEYTOJIbHUKA U TPAlElUH, NMPUMEHATh UX
CBOWCTBA NpHU pEIIEHWH TeomeTpuueckux 3anad. llomb3oBaTbest teopemoint dDaneca
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U TEOPEMOU O NPONOPLUOHAIBHBIX OTpe3KaX, IPUMEHATb UX 1 pEeLICHUs
[IPAKTUYECKUX 3a/ay.

[IpuMeHsAT, Npu3HAKKW MOAOOUS TPEYTOJIBHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoirt Iludaropa ans  pemieHUss TEOMETPUYECKUX U
IpakTH4ecKuXx 3anad. CTpouTh MaTeMaTU4YEeCKYyI0 MOJENIb B IMPAKTUYECKHX 3a]ayax,
CaMOCTOSTEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

BiiageTs noHATUAMU CHHYCA, KOCUHYCA U TAHI€HCA OCTPOIrO yIila NPsIMOYIOJIbBHOTO
TpeyroJjibHuKa. [1071630BaThCsA dTUMU MOHATUAMU JJIS PELLICHUS IIPAKTUYECKUX 3a1a4.

Boruncnars (pa3nuuHbIMU  CIIOCOOAMM) IUIOWIAAL TPEYroJbHUKA M IJIOLIATU
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, I/lI€ HEOOXOAUMO, KaJlbKynaTopoM). IIpumMeHsaTsH
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Biianetp NOHATHAMM BIIMCAHHOIO W LIEHTPAJIBHOIO YIUIa, UCIOJIB30BaTh TEOPEMBI
O BIMCAHHBIX yTiax, yriiax MeXIy XopJaMu (CeKYIIMMU) U yIie MeXAy KacaTelbHON U
XOp/JIOH MPH PELICHUN I'€OMETPUUECKUX 3a/1a4.

Biianetp DOHATHEM ONMCAHHOTO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUU 3a]a4.

IIprMeHATh OTyYEHHBIE 3HAHUSI HA ITPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJIEIIN
UL 3a7a4  pPEAJIbHOM JKU3HM U IPOBOJAUTH COOTBETCTBYIOIIME  BBIYHUCICHUS
C IpPUMEHEHUEM IMoJ00Ms M TPUTOHOMETpUHU (MOJB3YsCh, TIJE€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiaacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTONbHUKA («PEHICHHE MPSIMOYTOIBHBIX
TPEyrojibHUKOB»). HaxomuTh (C MNOMOIIBIO  KaJdbKyJsSITOpa) JJIWMHBI M YIJIbI
JUTSI HeTaOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThcss (opMynamMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUIsI HAXOXKJICHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB U KOCHHYCOB IS HAXOXKICHUS Pa3THUYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSMU TIpeoOpa3oBaHUs MOAO00WS, COOTBETCTBEHHBIX JIIEMEHTOB
nonoOHbIX uryp. [lomp30BaThesi cBOWCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATD JUTMHBI ¥ HAXOJIUTh YTl y TOM00HBIX (huryp. [IpuMensTh cBOMiCTBa TO100MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MNPUMEPHl MOAOOHBIX (GUTYP
B OKPY’KaroIIeM MHpE.

[Tonp30BaThCS TEOpeMaMH O TPOU3BEICHUH OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, O KBApaTe KacaTeIIbHOM.
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[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh HMX B PEHICHMH TIEOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS IMH U YIJIOB.

ITonp30BaTbCAd METOIOM KOOPAMHAT HAa IUIOCKOCTH, NPUMEHATH €TI0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biianets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyla, YMETh BBIYHCIATH IUIOLIALb Kpyra U €ro
yacTel. [IpuMeHATh oJy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

HaxoauTe ocu (MM HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTH JBUKEHHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATs TOTy4YEHHBIE 3HAaHUSI Ha IIPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJIEIIN
U1 3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLME  BBIYHUCIICHUS
C TMpUMEHEHUEM TMoA0OUs U TPUTOHOMETPUYECKUX GYHKUUNA (MOAB3YSICh, TAE
HE0OXOAUMO, 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.

IIpoBoauTh 10Ka3aTEJbCTBO TOI'O, YTO MEAUAHBI
TPEyroJIbHUKA [IEPECEKAIOTCSA B OJHOM TOYKE, U HAXOAUTh
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Tpaneuus, e€ cpeaHsst
JIVHUSL.
[IponopumoHansHbIE
OTPE3KHU.

LenTtp macc

B TPEYI'OJIbHUKE.
[Hono6HbIE
TPEYroJabHUKU. Tpu
npu3HaKa Moaoous

CBSI3b C ICHTPOM MaccC, HAXOJAUTh OTHOIICHHE, B KOTOPOM
MEJIUAHBI JISTATCS TOUKON UX MePECCUCHUS.

HaxoauTh moj00HbIE TPEYTOIBHUKA Ha TOTOBBIX YePTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TOI00MS.
PemaTh 3a1a4u Ha I0JJOOHBIE TPEYTOJBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJIHLCTBA C UCIIOJIH30BAHUEM
MPU3HAKOB MO00MS.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
[Ipumenenue IIpyuMeHSATH OJY4YEHHbBIC 3HAHUS TIPU PELICHUN
noioous r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
IIPU pPEIICHUU 3HAKOMMTBCH ¢ HCTOPHEN pa3BUTHS T€OMETPUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaan nono6HBIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTApATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJbHUKA, TPANEIUU U3 (OPMYIIBI TUTOIATH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIBHUKA YEPE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncnenune Haxomutsb mioniaau puryp, n300paxEHHbIX HA KJIETYATOM

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MPAKTHYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METO1A
BCIIOMOTaTEJILbHOU
IO

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIAIN ISl PELIEHUSI TEOMETPUYECKUX 3a7aY.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIumc/siTh MJI01a1 Pa3IMYHbIX MHOTOYTOJIBHBIX (UTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
coziepKaHuEM

Teopema ITudaropa u
HayaJia TPUrOHOMETPUHU

10

Teopema I[Tudaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
yriia MpSMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IPSMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoab3zoBars e

B [IPAKTUYECKUX BBIYUCIEHUSX.

@ opmMyJpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
GbyHKIUN OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTH.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh POpMYIBI IPUBEACHHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
COOTHOUIEHUU MEXKy TPUTOHOMETPUUYECKUMU (DYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsITH OJy4eHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN
MPaKTUYECKUX 3aj1ay.

3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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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.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX
pecypcoB, BIMCAHHBIE U ONTMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOIMTH UX CBOICTBA U MPU3HAKH.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IIOHATHA U | MEXIy pa3IMYHBIMHU YaCTIMH Kypca
METO0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME
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IKJIACC
HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Tpuronometpus. TeopeMbl 16 Onpenenenue DopMyIMPOBATH ONpeieIeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUHN TYyIBIX U MPSMBIX yTJIOB.
Penienue TpeyrojbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh (pOpMYJIbI AJ1 BHIYUCICHUSA MJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TPUTroHoMeTpuu (dhopmyiia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMYIIa IUIOIMIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTOJIbHUKOB. AUAroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILICCKOG Pemartn TPEYTOJIbHHUKU.
TIpIMEHEHHE PemaTtp npakTuyeckue 3aJauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA
[IpeobpazoBanue mo00usl. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTHI HOAO00HBIX
uryp.

Teopema

0 IIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIIEHUE IMHEHHBIX JIEMEHTOB (UTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTh npuMepsl og00us B OKPY>KaIOIIEH
JEUCTBUTEIBHOCTH.

BbpIBOAUTHL METPUUECKHE COOTHOLIEHUS MEXKTY OTPE3KaMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTh reoMeTpruecKue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHHEM MOJO0HBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha YHUCIIO.
DOU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
0 JBYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOW3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HANPaBIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYeCKUil U GU3NYECKUI CMBICIIBI 3TUX ONEPALIUH.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIIPHOE IPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BbIuncasiTh CyMMY, Pa3HOCTB U CKAJIIPHOE ITPOU3BECHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaISIpHOE MPOU3BEICHUE I HAX0XKICHHUS
JUIMH 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
KOOPJIMHAT, IEKAPTOBBIX KOOPJIUHAT TOUKH.

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

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOO PHUITHEHTA TIPIMON
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
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JImMHa OKpYKHOCTH U
[JI0IIA/Ib KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

DopMyIMPOBATH OIPEICIICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToab30BaTHCSI NOHATUEM JJIMHBI OKPYKHOCTH, BBGI[éHHBIM

C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YHUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

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

HaxomuTth mionanay B 3ajjayax 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).
Hcnonb30BaTh 11 TOCTPOCHUS 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, TPANEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJl MEXK]1y IPAMBIMUA, CHMMETPUSI OTHOCUTEIBHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0ILA/1b, IEPUMETP.

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

U3 IPYruX y4eOHBIX MPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO 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

52



denepanbHas paboyas nmporpamma | Maremarnka. 5—9 kiaccer (60a30BbIi YpOBEHD)

53



	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	РАБОЧАЯ ПРОГРАММА
	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Самоорганизация:
	Самоконтроль:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (1)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	8 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления (1)
	Уравнения и неравенства (1)
	Функции (1)
	Числовые последовательности и прогрессии

	8 КЛАСС (1)
	9 КЛАСС (1)
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (2)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 8 КЛАСС
	9 КЛАСС (2)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	9КЛАСС

