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HNOACHUTEJIbBHAS 3AIINCKA

Anre0Opa sBISETCS OMHUM M3 OTOPHBIX KYpPCOB OCHOBHOTO 0OOIIEro oOpa3oBaHHs: OHA OOECICUMBAET H3yUCHHE
JIPYTUX TUCIUIUINH, KaK ©CTECTBCHHO-HAYYHOTO, TaK M T'yMaHUTApHOTO ILHUKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOJDKEeHUsT 00pa3oBaHMs W B TMOBCEIHEBHOW XW3HU. Pa3BuTHe y OOydaromuxcs HAy4YHBIX MPEACTABICHUN O
MIPOUCXOXK/IEHUH U CYIIHOCTH anreOpandeckux aOCTpaKlWi, CriocoOe OTpakeHUs MaTeMaTHIeCKO HayKOW SBICHHUN
Y TPOIIECCOB B MPUPOJIE M OOIIECTBE, POJIU MATEMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM TIO3HAHWUU U B TPAKTUKE
croco0cTByeT (hOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUS M KAUECTB MBIILICHHUS, HEOOXOJAUMBIX JIJIS aJlanTalud B
coBpeMeHHOM In(poBoM obriectBe. M3yuenne anreOpsl obecrieunBaeT pa3BUTHE YMEHUS HaOI0qaTh, CPAaBHUBATD,
HaXOIWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MEBIIIIEHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATh
CBOM JICWCTBUS WM BBHIBOJBI, (popMmynupoBath yTBepkiacHus. OcCBOoeHHUE Kypca ainreOpbl 00ecIieYrBaeT pa3BHTHE
JIOTUYECKOTO MBIIDICHUS O0YYAIOMINXCS: OHHU MCTIONB3YIOT NeAYKTHBHBIE U WHAYKTUBHBIE PACCyKICHHS, 0000ImeHne
W KOHKpeTH3amuio, abcrparupoBanume u aHamormo. OOydeHwe anrebpe NpeAronaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITeIIbHON JICATEIBHOCTH O0YYaIOIIUXCS, TIO3TOMY CaMOCTOSITEILHOE PEIICHUE 3a/1a4 SBJISCTCS peanu3aiuei
NESATSILHOCTHOTO TPUHIMUIIA O0y4YeHHs. B cTpykType mporpammbl y4eOHOro Kypca «AsreOpa» Il OCHOBHOTO
o01m1ero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEP)KATEIbHO-METOANYECKNE JTHHUA: «UuCia ¥ BBIYUCICHUN,
«Anrebpanyeckue BBIpAXKEHUM», «YpaBHEHUS W HEpaBeHCTBa», «DyHkmmm». Kaknmas w3 3THX colepxaTelbHO-
METOJIMYCCKUX JIMHHWIA PA3BUBACTCS HA MPOTHKCHUM TPEX JIST U3YyUEHUS Kypca, B3aUMOJCHCTBYS C IPYTHMMH €TO
muHUSIMHA. B Xome m3ydeHHms y4eOHOTo Kypca OOyYaromIMMCS TPUXOAUTCS JIOTHYECKH PaCCyKIaTh, HCIIOIB30BATh
TEOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBS3M ¢ 3TUM B IporpamMmy y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPEIE
OCHOBBI JIOTHKH, TIPECTAaBJICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYOIINE
OBJIAJICHHIO OOYYAIONIUMKCS OCHOB YHHBEPCAIBHOI'O MAaTEeMaTHUECKOTO s3bika. ConepaTebHOW M CTPYKTYpPHOU
0COOCHHOCTBIO yUeOHOTO Kypca «AJiredpay» SBISETCS ero HHTETpHUpOBaHHbBIN xapaktep. Comepkanue nmuHun «Yucma
YW BBIYMCICHHS» CIY)KHT OCHOBOH JUIS JajbHEUIIEr0 W3ydeHHS MAaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Y
00y4JaroONMXCs JIOTUYECKOI'O MBIILICHHS, (OPMUPOBAHMIO YMEHHUS TI0Jb30BAThCS QITOPUTMaMH, a TaKKe
MPHOOPETEHUIO MTPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IIJISl TTOBCETHEBHOW KM3HU. Pa3BUTHE MOHATHS O YHCIE Ha
YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHHS CBS3aHO C PANWOHAIBFHBIMA U UPPAIMIOHAIBHBIME — YHCIIAMH,
(hopMHPOBaHUEM MPEACTABICHUNA O JICHCTBUTEIBHOM YHMCIIC. 3aBEPIICHUE OCBOCHMS YMCIIOBOW JIMHUM OTHECEHO K
cpemHeMy oOmeMy oOpazoBaHuio. CofepikaHUe IBYX ailreOpandecKux JTUHUN — «ANreOpandecKue BBIPAKCHHUSD» U
«YpaBHEHHS W HEPaBEHCTBA» CIIOCOOCTBYET (OPMHPOBAHHIO y OOYYAIOMUXCSA MaTeMaTUYeCKOro armapara,
HEOOXOJUMOTr0 JIJIsl PEIICHUs 3aJady MaTeMaTHKH, CMEKHBIX MPEIMETOB M MPaKTHUKO-OPUEHTHUPOBAHHBIX 3anad. Ha
YPOBHE OCHOBHOT'O O0IIEero oOpa3oBaHHs Y4YeOHBIM Marephall IpYNIHUPYETCS BOKPYI PAlMOHAJIBHBIX BBIPAXKECHUH.
AnreOpa IeMOHCTpPHpYET 3HAUCHHE MATeMAaTHKH KaK SI3bIKa JUIA TMTOCTPOCHHS MAaTEMaTHYECKHUX MOJIENeH, ONMMCaHUs
MPOLIECCOB M SIBJICHUM peaibHOro Mupa. B 3amauu oOyueHust anreOpe BXOAAT TaKXkKe JajbHEWIIEe pa3BUTHE
AJITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOI0, B YaCTHOCTH, JUIS OCBOSHHS Kypca MH()OPMATHKH, W OBJIAJCHUC
HaBBIKAMHU JIEAYKTHBHBIX paccyxaeHuid. llpeoOpa3zoBaHne CHMBOIBHBIX ()OPM CIOCOOCTBYET Ppa3BHTHIO
BOOOpaKEHUs, CIIOCOOHOCTEH K MaTeMaTndeckoMy TBopuecTBy. Cozepxanne (QyHKIIMOHATHHO-TPAPUIECKON JTMHUU
HAIEJICHO Ha MOJIy4YeHHEe OOYydYaromMMHCS 3HAHMK O (YHKIUSX KaK Ba)KHEWIIEH MaTeMaTH4YeCKOH MOJENH s
OIHMCaHUSl W WCCIEOBAHUS Pa3HOOOPa3HBIX IMPOIIECCOB W SBJICHWH B MpUpojAe W oOmiecTBe. M3ydeHne marepuana
CHOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS HWCIOJIb30BaTh Pa3IMYHbIE BBIPA3UTENLHBIE CPEICTBA S3BIKA
MaTEeMaTHKH — CJIOBECHBIC, CUMBOJIMYECKHE, Ipad)uuecKre, BHOCUT BKJIAJ B (DOPMUPOBAHUE MPEJACTABICHUI O POJIH
MaTEeMaTHKH B Pa3BUTHUU IIMBUIU3AIMKM U KyJIbTYpbl. CorjlacHO yueOHOMY IIaHy B 7—9 Kilaccax M3y4aeTcs y4eOHBbIi
Kypc «Anre0Opa», KOTOPBIA BKIIOYAET CJIEAYIONIMNE OCHOBHBIE pa3felibl cojepxaHus: «Uucia W BBIYUCICHUN,
«AnredpanyecKkue BBIPOKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkuum». H a wu3yueHwe ydeOHOro Kypca
«Anrebpa» orBomutcsa 306 wacos: B 7 kmacce — 102 gaca (3 waca B Hemenro), B 8 ximacce — 102 gaca (3 gaca B
Hezeno), B 9 kimacce — 102 yaca (3 yaca B Heseio).

B 2023-2024 yyeOHoM romy B 7-9 kimaccax coryacHo DOII yuebHoro mnpeamera «MaremaTHka»
MPEelyCMOTPEHO BBEACHHE HOBOro y4yeOHOro Kkypca «BepositHocTh u cratuctuka». B 8-9 kimaccax
IIPOJOJIKAETCA OCBOEHHUE pabouunx IporpaMm 1o yueOHOMY Kypcy
«Anrebpa»,  paspaboramHomy B  cootBerctBuM ¢ [IOOIl, ®©HO WX  comepkaHue U
I1aHupyemMsble pe3ynpTaTsl cooTHOcsTCS ¢ DOII. Tak kak nepexon Ha OII B 8-9 kitaccax IpouCXoauT HeE
B TMEPBBIM roj U3y4yeHHUs] y4eOHBIX KypCOB, TO BHECEHBI HEKOTOpPbIE M3MEHEeHUus B paznensl «KBagparHbie
ypaBHEHUs», «CTaTUCTHKA U TEOPUs BEPOSITHOCTEN» B 8 Kiacce.



1.IlnanupyemMbie pe3yJibTaThl 0CBOCHUS Y4€OHOI0 IpeaMeTa.

[Iporpamma oOecrieuMBaeT IOCTHIKEHHE CIIEHYIOIIUX pPE3yJbTaTOB OCBOCHHS 00pa3oBaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

Jluunocmmuoie pesyiomamol:
JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamera «MaTemaTukay XapakTepU3yrTCs:

1.IlaTpnoTHYecKkoe BOCIUTAHHE:
MPOSBICHUEM MHTEpeca K NPOIUIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUAM POCCHUMUCKMX MATEMAaTHKOB U POCCHUMCKOM MATEMAaTUYECKOM IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHS B IPYTMX HayKaX U MPUKIATHBIX cepax.

2. I'paxnanckoe H 1yXOBHO HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBIIIOJHEHUIO 00sI3aHHOCTEHN IpakJIaHWHA U peal3alliy €ro MpaB, MPEICTaBICHUEM O
MaTEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp , SIBJICHUH, TPOIEAYP
IpaKIaHCKOT0 00IIecTBa (BBIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTHIO K OOCYXJICHUIO dTHUECKUX MPOOIIEeM,
CBSI3aHHBIX C IMPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHHUS HAyKH, OCO3HAHMEM Ba)XHOCTU MOPAJIBHO-
ACTETUYECKUX MPUHIUIIOB JESATEILHOCTH YYEHOTO.

3.TpynoBoe BocniuTanme:
YCTAaHOBKOM Ha aKTHBHOE yYacTHE B PELICHUM MPAKTHUECKUX 3a]]a4 MaTeMaTU4YE€CKON HAIPaBJIEHHOCTH,
OCO3HAaHHWEM Ba)XHOCTH MaTeMaTH4eCKOro oOpa3oBaHUS HA MPOTSIKEHHHM BCEH >KU3HH ISl YCIIEIIHOM
npoeCCHOHATFHON JIEATEIIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,; OCO3HAaHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUIYATbHOW TPACKTOPUU OOpa30BaHUS W IKU3HEHHBIX IUIAHOB C YYE€TOM
JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

4.9cTeTnvyecKoe BOCIMTAHHUE:
CIIOCOOHOCTBIO K AMOLIMOHAJIbHOMY U 3CTETHUYECKOMY BOCIIPUSATHIO MATEMAaTUYECKUX OOBEKTOB, 3a/1a4,
pElIeHUH, pacCyKICHUI, YMEHHUIO BUAECTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

S.1leHHOCTH HAYYHOTI'0 O3HAHMS:
OpHUEHTAIlMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKa, MPUPOJAbI U OOIECTBa, TOHUMAHUEM MaTeMaTHYECKONW HayKH
Kak cdepbl YenoBeUYEeCKOW MAESITeNbHOCTH, JTaloOB €€ pPa3BUTHUS M 3HAYUMOCTU JJSl Pa3BUTHS
LIMBUJIM3ALMU; OBJIQJICHUEM S3bIKOM MAaT€MaTUKU W MaTeMaTU4ecKOW KYJIbTYphl KaK CpeICTBOM
MMO3HAHMS MUPA; OBJIAJIEHUEM TPOCTEUIIMMHU HaBbIKAMH HCCIIEIOBATENBCKON A€ TENBHOCTH.

6.®u3nueckoe BocnuTanne, GopMupoBaHNe KyJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO 0J1arONOJIyYHUs:
TOTOBHOCTHIO IPUMEHATh MAaTEMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEICHUS 30POBOTO
oOpa3a XHU3HU (310pOBOE€ NUTaHHE, COATaHCUPOBAHHOE pPEXHUM 3aHATUNH M OTAbIXa, PEryJspHas
¢bu3nueckas akTUBHOCTB); C(POPMUPOBAHHOCTHIO HaBbIKa pedriekcuu, MpPU3HAHUEM CBOETO MpaBa Ha
OLIMOKY M TaKOT0 K€ IpaBa JIpYyroro 4eaoBeKa.

7.9K010rNYeCKOE BOCIIUTAHNE:
OpHUEHTalled Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM /s pelleHus 3a1ad B 00JacTH COXPaHHOCTH
OKpY’Kalollled CpeJibl, IJIaHUPOBAaHUE IIOCTYNKOB M OLIEHKA HMX BO3MOXHBIX TMOCIHEACTBUN s
OKpY’KaloIlllel Cpelbl; OCO3HAHHWEM TIJI0OAIbHOTO XapaKTepa SKOJOTMYECKHX MNpodiieM M myTel ux
peLIeHus.

8.JIMYHOCTHBIE pe3yJbTaThbl, O00OecleYUBAONIHE AJANTANUI0 O00y4YalIIero K HM3MEHSIOUUMCS

YCJIOBHAM COLMANBLHOM M NPUPOAHOH Cpelbl:
TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSIX HEONPEIEICHHOCTH, TIOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESATEbHOCTh, TOM YKCIIE YMEHHS YUUTHCS y OPYTUX JIOAEH,
MpruoOpeTaTh COBMECTHOM JESITEIbHOCTA HOBBIC 3HAHW S, HABBIKM U KOMITIETCHIINH U3 OTIBITA JPYTHX;

Memanpebmemnbte u npedmemublepesyﬂbmambt.
Txraace.
Memanpeomemnuie:
® CrHoCOOHOCTh K SMOLMOHAIBHOMY BOCHPHUSATHIO MAaTEMAaTUYECKUX OOBEKTOB, 3ajad, PELICHHH,
paccyXIeHHil.
¢ YMCHHC YCTAHABJIMBATHL MMPUYUHHO-CICACTBCHHBIC CBA3H; IMPOBOAWUTH JIOTHUYCCKOC PACCYKACHUC,
CTPOUTBH YMO3AKJIIOUeHHE (MHIYKTUBHOE, A€YKTUBHOE U 110 aHAJIOTMK) U JIeNIaTh BHIBOJBI;



® yMCHHE CO3/1aBaTh, IIPUMECHSTD u peoOpa3oBbIBATH 3HAKOBO-
CHUMBOJINYECKUE CpEJICTBA, MOJEIHN U CXEMBI JUIS pelieHns yueo-
HBIX Y MIO3HABATEIbHBIX 3a7a4;

® yYMEHHE OpPraHU30BBIBATh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JAEATENBHOCTb C YYUTENIEM U
CBEpCTHMKAMHM: OIpe/elieHne Leei, pacnpenencHue (QyHKUMH UM pojed y4yaCTHHUKOB, HX
B3aMMOJICHCTBHS M OOIIUX CIIOCOOOB palbOThI B Tpymme. YMeHue paboTaTh B TpyIE: HAXOAUTh
of1ee pelieHue U paspemaTb KOH(QIMKTHI HA OCHOBE COIJIAaCOBAaHMS MO3ULMHA U y4€Ta: HHTEPECOB;
cIymaTh naptuépa; GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHE;

e CchOpPMHPOBAHHOCTh U Pa3BUTHE Y4eOHOW M OOIIENOJIb30BATENHCKON KOMIIETEHTHOCTH B 00JacTH
WCIOJIb30BaHUs WH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHooruil (MK T-komMmeTeHTHOCTH);

e chOpPMHPOBAHHOCTb [I€PBOHAYAIBHBIX MPEJICTaBICHUNH 00 MIEsX U O METOJaX MaTeMaTUKHU Kak o0
YHMBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJAECIUPOBAHMS SIBJICHUN U IIPOLIECCOB;

¢ YyMEHHE BHJIETh MAaTEMaTHUECKyI0 3aJady B KOHTEKCT€ MpOOJIEMHOW CHUTyallud B JAPYIHX
JUCLUILIMHAX, B OKPYXKaIOIIEeH KU3HU;

® yMEHHE HAaXOIUTb B PA3JIUYHBIX HCTOYHHUKAX HHPOPMALUIO, HEOOXOIUMYIO [UIl pEIleHUs
MaTeMaTHYeCKuX MpolseM, M MpeAcTaBiATh €€ B MOHATHOW (opme; NPUHUMATh pElIEHUE B
YCIIOBHSIX HETIOJIHOW U M30BITOYHOM, TOYHOH M BEPOSTHOCTHON HH(OpMaIm;

® yMEHHE [OHMMaTh M HUCIOJIb30BaTh MAaTEMAaTUYECKHE CPEACTBA HAIVIAIHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl UJUTIOCTPALlUU, HHTEpIpeTaluy, apryMEeHTal|H;

Ilpeomemmnuwie:
e Ypucna v BIYHMCICHUA

BbImonHATh, coderas YCTHbIE U NHCbMEHHbIE MPUEMBI, apu(MeTHUecKrue AEHCTBHS C PalMOHAIbHBIMU
YHCIIaMHU.

HaxoauTe 3HaueHMs] 4YHMCIOBBIX BBIPAKEHHUM; MPUMEHATh pa3HOOOpasHble CIOCOOBI M HPUEMBI
BBIUYHCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, COEPKALIUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.
[lepexoauts OT OAHON (oOpMBbI 3amucu yucen K Jpyroil (mpeoOpa3oBbIBaTh AECATUYHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCTHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAJIBHBIE YNCIIA.

OxpyryisTh yucna.

BBINOMHATE NPUKUAKY M OLEHKY Pe3y/bTaTa BEIUUCICHHM, OLICHKY 3HAUYEHHUI YMCIIOBBIX BBIPAKEHUI.

BoinonHATe A€MCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpPaJIbHBIX YUCEIL.

Pemars [IPAKTUKO-OPUEHTUPOBAHHbIE  3a/ayH, CBSI3aHHbIE c OTHOIIEHHEM  BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMU; MHTEPIPETUPOBATH PE3YyJbTaThl PELICHMs 3a1ad C
y4€TOM OrpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

e AuredpanmyecKkue BbIPasKeHUs!

Hcnonb30BaTh anreOpandeckyrd TEPMUHOJOTHIO U CHUMBOJIMKY, NPUMEHATh €€ B MpOLlecce OCBOCHUS
y4ueOHOro Marepuana.

Haxoaute 3HaueHns1 OyKBEHHBIX BBIPaKEHUH MPH 3aJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHMs LENOTO BBIPAKEHUS B MHOTOYJIEH NPHUBEIEHHEM MOJOOHBIX ClIaraeMblX,
PacKpBITHEM CKOOOK.

BoInonHATE yMHOXKEHHE OJJHOUYIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOYJIEH, PUMEHSTh (DOPMYJIbI
KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioXeHWEe MHOTOYIEHOB HAa MHOXHUTENIU C MOMOINBIO BBIHECEHMS 3a CKOOKH 00IIero
MHOXHTEJS, TPYIIMPOBKU CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKPALIEHHOTO YMHOXKEHHUS.

[TpumensTh MpeoOpazoBaHUsI MHOTOWIEHOB JUIS PEIICHMs PA3JIMYHBIX 33[a4 M3 MAaTEMaTHUKU, CMEXHBIX
MIPEIMETOB, U3 PEAIbHON IPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJIbHBIMH ITOKA3aTeNsIMU JJIs IPe00pa30BaHUs BHIPAKEHUH.

e YpaBHeHHH U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NMPHUMEHssI MpaBWia Iepexofa OT HCXOAHOIO
ypaBHEHHUSI K paBHOCHIIbHOMY eMy. [IpoBepsTh, SABIIS€TCS JIM YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpadudeckre METOIbI P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonObupars mnpumepsl nap 4YHCEN, SBIAIOIIMXCS PELUICHWEM JIMHEHHOIO YpaBHEHHS C JABYMs
IIEPEMEHHBIMH.

Crpouth B KOOPIAMHATHOM IJIOCKOCTH Ipa)UK JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMM; MOJIb3YSACh
rpaduKOM, IPUBOANUTH IPUMEPHI PEIICHUST YPABHEHUS.

Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YUCJIE TpapUUECKH.



CocTaBnATh ¥ pelaTh JMHEWHOE ypPAaBHEHUE MM CUCTEMY JMHEHHBIX YPAaBHEHUU IO YCIOBHIO 3a/ayH,

UHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M ITOJIYYEHHBII pe3yJbTar.
e Koopaunarsl u rpadpuku. DyHkuumn

N300pakaTh Ha KOOPAMHATHOW NPSAMONW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KU, HHTEPBAJIBL; 3aIMCHIBATh YUCIIOBBIE IPOMEKYTKHU Ha aNreOpanyecKkoM si3bIKe.

OTmeuaTs B KOOPAMHATHOMN MJIOCKOCTH TOYKHM IO 3alaHHBIM KOOpPAMHATAM; CTPOMTH I'paUKH JUHEHHbIX
GyHKIHH.

OnuceiBaTh ¢ NOMOILIBIO (DYHKIMHA H3BECTHBIC 3aBUCHUMOCTH MEXIY BEIMYMHAMU: CKOPOCTb, BpEMS,
paccTosiHUE; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPON3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTh 3HaueHue QyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Monumare Tpadudeckuii crnocod TpeNACTaBIeHWs W aHanu3a uHDOpManuu; W3BJICKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

8 knace
Memanpeomemnmnuie:
® YMEHHME CaMOCTOATEIbHO IJIAHUPOBATh AJIbTEPHATUBHBIE IYTU JOCTMXKEHMS Li€Jiel, OCO3HAaHHO
BbIOMpaTh Hanbosee F3PEeKTUBHBIC CIIOCOOBI pelIeHUs] YIeOHBIX U TTO3HABATEIbHBIX 3a/1a4;
® yMEHHE OCYLIECTBIATh KOHTPOJIb IO PE3YyJbTATy U 10 CIIOCO0Y AEHCTBHS HAa YPOBHE IIPOU3BOJIBHOIO
BHHUMaHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTHBBI;
® yMEHHE aJIeKBaTHO OLIEHMBATh MIPABUIBHOCTb WM OIIMOOYHOCTH BBHINOJIHEHUS Y4eOHOM 3amauu, eé
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMs;
® OCO3HaHHOE BIJAJCHHE JIOTUYECKUMHU JCHCTBUSIMU  ONpEJENICHUs IOHATHH, 0000ueHus,
YCTAHOBJICHUS aHAJIOTUM, KJIaCCU(UKALIMY HA OCHOBE CaMOCTOSITEJIbHOTO BbIOOpa OCHOBAHUM U KpH-
TEpUEB, YCTAHOBJIEHUS POJIOBUJIOBBIX CBS3EH;
Ilpeomemmnoie
e Yucjaa v BbIYUCICHHUA

Hcnonb30BaTh HayajabHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTENIBHBIX 4YHCENI JUlIl CpPaBHEHMS,
OKpYTJIGHUS. ¥ BBIYMCIICHUH; HM300pakaTh JEHCTBHUTENBHBIC YHCIAa TOYKAMH Ha KOOPAWHATHOM
MPSMOM.

[IpumensaTs noHsATHE apUPMETHUECKOTO KBAJAPAaTHOTO KOPHS; HAXOAWUTh KBaJpaTHbIE KOPHU, UCIOJb3Ys
IpU HEOOXOJUMOCTH KaJbKYJATOpP; BBINOJHATH IPeoOpa3oBaHUs BBIPAKEHHUH, COAEPIKAIINX
KBa/IpaTHbIE KOPHHU, UCTOJIb3YsI CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anucy OOJIBIIMX M MAJIBIX YHCEJI C TIOMOIIBIO IECATUUHBIX Jpo0eit u crenenelt yucna 10.

e Aure0panyecKkue BbIpa:KeHUs!

[IpumeHsATh TOHSTHE CTENEHU C LEIbIM IO0Ka3aTelieM, BBIIOJIHATh MPEeoO0pa3OBaHUs BBIPAKECHUM,
COJIEpIKAIIMX CTENEHU C LENBIM MIOKA3aTENIEM.

BbInoNmHATE TOXKIECTBEHHBIE PE0OpPa30BaHUS PALIMOHAIBHBIX BBHIPAKEHUH HAa OCHOBE MpPaBMJI JAEWCTBUI
Ha/l MHOTOWIEHaMH U alNre0pandeckuMu ApoOsiMH.

PacknagpiBaTh KBapaTHBIN TPEXUIIEH HA MHOXKUTEH.

[TpuMeHATH MpeoOpazoBaHMsl BBIPAKEHUN Ui PELIeHMs pa3IMyHbIX 33/Ja4 M3 MAaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 pealbHON MPAKTUKH.

e YpaBHeHMH U HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PallUOHAIBHBIE YPABHEHUS, CBOJSALINECS K HUM, CUCTEMBbI
JIBYX ypaBHEHUH C IBYMs IEpEMEHHBIMHU.

[lepexoauts OT cnoBecHOW (OPMYTUPOBKM 3ajaud K e€ aireOpanyeckod MOJENU C MOMOIIBIO
COCTaBJICHHS ypaBHEHUS WM CUCTEMbI YpaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBIN pe3yJIbTar.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLEHKHU; pellaTh JMHEWHbIE HEPABEHCTBA C
OJTHOW TEepeMEeHHOW M HUX CHCTEMBI; JaBaTh TIpaUUecKyl0 MIUIIOCTPALMI0 MHOXKECTBA pEIICHHH
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

e DOyHKUUH

[lonumaTh ¥ HCHONB30BaTh (DYHKIMOHAJIBHBIE TIOHATHUS M SI3BIK  (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHHUsI); OIpeNessaTh 3HadeHHe (YHKIUM MO 3HAYEHWIO apryMeHTa; OIpeaessTh CBOMCTBa
¢byHkuuu no e€ rpaduky.

Crpouts rpaduku snemMeHTapHbIX QyHKIUI Buma y = K/X, y = X2, y = X, y =X, Yy = |x|; ormcsiBaTh
CBOWCTBA YUCIOBOM (YHKINH 1O e€ rpaduKy.

9kJ1ace
Memanpeomemnuie:



e VYMeHHe ACHO, TOYHO, TPAMOTHO M3JaraTh CBOM MBICIM B YCTHOM M NHCBMEHHOW pE4YH, IOHMMATh
CMBICI IIOCTAaBJIEHHOW 3aJa4d, BBICTPAWBATH APryMEHTAlUI0, IPUBOAUTH IPUMEPHl U
KOHTPIIPUMEDHI;

® [pEICTaBICHHE O MAaTeMaTHMYECKOHW HayKe Kak cdepe 4eroBeuecKOW AeaTenbHOCTH, 00 dTamax eé
pa3BUTHsA, O €€ 3HAYMMOCTH JJIs Pa3BUTUS LIUBUIA3ALINH;

® KPUTUYHOCTHb MBIIUICHHs, YMEHUE paclOo3HaBaTb JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

® KpEaTWBHOCTH MBIIUICHUS, MHUIINATHBA, HAXOIYMBOCTh, AKTUBHOCTb MPH PEIICHUH areOpandecKux
3a1ad;

® yMEHHE KOHTPOJIMPOBATh IIPOLIECC U Pe3yJIbTaT yueOHOH MaTeMaTHYeCKOM 1eATeIbHOCTH

® yMEHHE BBIJBUIaTh T'MIIOTE3bl MPH PELICHUH Y4YEOHBIX 3aJady M MOHUMATh HEOOXOAMMOCTb HX
IIPOBEPKH;

® yMEHHE NPUMEHATHh WHAYKTHBHBIE M JIEAYKTUBHBIE CHOCOOBI pacCyXICHHH, BUICTb pa3UYHbIC
CTPATETnHU PELICHUS 3a/1a4;

® [IOHMMaHHWE CYLUIHOCTH AJITOPUTMUYECKUX MPEANMCAHUA M YMEHME JECHCTBOBAaTb B COOTBETCTBHUHU C
IIPEIIOKEHHBIM AIITOPUTMOM,;

e YMEHHE IUIAHUPOBaTh M OCYLIECTBIATH JEATEIBHOCTb, HAIPABICHHYIO Ha pEIICHHE 3a/1ad
HCCIIEIOBATEIbCKOIO XapakTepa.

Ilpeomemmnuwie:

e Ypuciaa v BeIYHCICHUSA

CpaBHUBATh U YNOPSAJOYNBATH PALIMOHAIBHBIE U HPPALlMOHAJILHBIE YUCIIA.

BrimonsaTe apupmMeTnyecKre NeMCTBUS C PallMOHAIBHBIMU YUCIAMH, COYETash yCTHBIE W MUCHbMEHHBIC
IIPUEMBI, BBIITOJIHATH BBIYHCIICHUS C UPPALMOHAIBHBIMH YUCIIAMU.

Haxonute 3Ha4yeHHs CTENEHEH C LENbIMU MOKA3aTeIs MU M KOPHEH; BBIUMCIATH 3HAYEHHUS YHUCIIOBBIX
BBIPAYKECHMUIA.

OKpyrisiTh 1EHCTBUTENbHbBIE YHCIIA, BBIIOJIHATD MPUKUIKY PE3yJIbTaTa BBIYMCIECHUHN, OLIEHKY YHCIOBBIX
BBIPAYKECHHUIA.

e YpaBHeHMS U HEPABEHCTBA

Pemare nuHeiiHble M KBaJpaTHbIE ypaBHEHHS, YPABHEHUS, CBOJALIMECS K HUM, MPOCTEHIINe IpoOHO-
palMoHaIbHBIE YPABHEHUS.

Pemate cucreMbl ByX JIMHEWHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHM, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JINHEUHBIM.

Pemats TekcTOBBIE 3a7auM anreOpanyecKUM CIOCOOOM C IMOMOIIBIO COCTABIICHUS YPaBHEHHUS WIIU
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTH MpoOCTENIINE HCCIENOBAaHUS YPABHEHUN M CHUCTEM YPAaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpaduuecKkux NpeAcTaBiIeHUi (ycTaHAaBIUBaTb, MMEET JIM YPAaBHEHHE WM CHUCTEMa YpPaBHEHUH
pELIeHNs, €CII UMEET, TO CKOJIbKO, U Tp.).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh peEIIEHHWE HEPaBEHCTB Ha
YHUCJIOBOM ITPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI CUMBOJIOB.

Pemiats cucTeMsl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE KBAIPAaTHOE HEPABEHCTBO;
n300paXxkaTh pelIeHNEe CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUChIBaTh PEIIEHUE C TOMOUIbIO
CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3JIMYHBIX 3a1a4.

e DyHKUUH

Pacno3naBate (QyHKIMM UM3ydeHHbIX BHJIOB. Iloka3pIBaTh CXEMaTHMYeCKH pACHOJOXKEHHE Ha
KOOP/MHATHOM TIOCKOCTH Tpadukos pyHKimii Bua: y = kx, y =kx + b,y = kix,y=ax* + bx + ¢,y =
X, y =X,y = |x| B 3aBUCHMOCTH OT 3Ha4YEHHI KOI((PHUIMEHTOB; OMMCHIBATH CBOWCTBA (DYHKITHIA.

Ctpouth u wu300paxkarb cxeMaTH4eCKH TpaduKU KBaJpaTUYHBIX (QYHKIMM, ONUCHIBaTH CBOMCTBA
KBaJIpaTUYHBIX (YHKIUH 110 UX Tpadukam.

PacnioznaBate kBagpatuyHyto GyHKIUIO 10 (GopMylie, IPUBOAUTH IPUMEPHI KBAAPATUYHBIX (PYHKIUN U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.

e Apudmernyeckasi U reoMeTpUYeCKasi MPOrpeccuu

PacniozHaBaTh apuMeTHUECKYIO U TEOMETPUUECKYIO POTPECCUH MIPU PA3HBIX CrIOcOo0ax 3aJaHus.

BbINONMHATE BBIYMCIICHUSI ¢ UCHOJIB30BaHUEM (HOpMyYJ N-TO YjeHa apuPMETUYECKONH U IeOMEeTPHUECKOi
IIPOrPECCUi, CyMMBI IIEPBBIX N YWICHOB.

N306pakaTh 4iIeHBI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIOCKOCTH.



Pemare 3amaum, CBA3aHHBIC C YMCIOBBIMHU IOCIEAOBATENBHOCTSAMHU, B TOM YHCIE 3aJa4d W3 pPEabHOU
KHM3HHU (C UCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTUI).

2.Conepxanue yueOHOI0 nmpeaMera.
7 Kiacc.
BbipaxkeHus, TO:K1eCTBa, ypaBHeHus. 22 yaca
Bripaxkenusi. [Ipeo6pazoBanue BeipakeHui. J{podu 0OBIKHOBEHHBIC U IECATUYHBIC, IEPEX0JT OT OHOM

dbopmbl 3anucu pobeil k npyroi. [loHaTre paunoHalIbHOTO YKcia, 3aMUCh, CPABHEHUE, YIIOPAI0UYUBAHHE
paloHaIbHBIX Yncel. ApumeTnueckre AeHCTBUS ¢ pallMOHAIILHBIMY YnciaMu. Penienue 3anayu us3
peasibHOM MPaKTUKK HA YacTH, Ha IPOOH.

[IpoueHThl, 3amUCh MPOLIEHTOB B BHJE ApoOM U ApoOU B BHUAE MHPOIEHTOB. Tpu OCHOBHBIE 3a/ayMl Ha
MIPOLICHTHI, PEIICHUE 33/1a4 U3 PEaTbHON MPAKTUKHU.

[IpumeHneHne MpU3HAKOB AETUMOCTH, Pa3IOKeHNE HA MHOKUTENU HATYPaJIbHBIX YHCE.

PeanpHbIe 3aBUCHUMOCTH, B TOM YHCIIE TIpsIMasi © 0OpaTHAsI MPOIIOPIIHOHATEHOCTH.

[lepemeHHbIe, 4YMCIOBOE 3HAYEHHME BBIpAXKEHUs C MepeMeHHOW. [lpencraBieHue 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU B BHJIe (OopMYJIbl. Beraucienus no gopmMysam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHIA, TOKIECTBEHHO pPaBHBIC BBIPAKEHU, MpaBUiia MPEOOpPa3OBAHHUS
CYMM H MIPOU3BEICHUM, PABHIIIA PACKPBITHS CKOOOK U MPUBEICHUS MOT0OHBIX ClIaraeMbIX.

VYpaBHeHME, KOPEHb YpaBHEHUS, IIpaBUiIa IpeoOpa3oBaHUsl ypaBHEHUS, PABHOCWIBHOCTh YPABHEHU.
JIuneitHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JMHEWHOIO YpaBHEHMsI, PELUIECHUE JTMHEWHBIX
ypaBHeHUH. CocCTaBlIeHHE YypaBHEHUH IO YCIOBHUIO 3aJaud. PerieHue TEKCTOBBIX 3a7ad C IOMOILBIO
YpaBHEHUM.

CraTucTruyeckue XapakTepUCTUKH.

®ynknuu. 11yacos

Koopaunara Touky Ha npsimoil. PaccrosiHue Mexay 1ByMsl TOUKaMU KOOPAMHATHOW IIPSMOM.
[IpsimoyronbHas cucrema koopauHat, ocu OX m Oy. Alcuucca M OpAMHATAa TOYKM Ha KOOPAMHATHOMN
wiockocty. [Ipumeps! rpadukoB, 3agaHHbIX GpopMynamMu. YTeHre rpaduKoB peabHBIX 3aBHCUMOCTEH.
[Tonstne ¢pynkuuu. I'papux Gynkun. CroiictBa pyHkumid. Jluneitnas gpynkuus, e€ rpaduxk.

Crenenb ¢ HATypaJbHBIM NMoKa3aTeseM. 11 yacoB

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeJIeM: Olpe/ieNieHne, MpeoOpa3oBaHne BbIPAKEHNUH Ha OCHOBE OIpEIeNICHHUS.
CBolicTBa CTENEHU C HATYpaJbHBIM MOKa3zarenaeM. OJHOUJIECHBI.

Mmuorouwiensl. 17 yacoB Muorowiensl. CrteneHb MHorowieHa. CIIO)K€HHE, BBIYMTAHUE, YMHOXCHHE
MHOTOYJICHOB.

DopmyJibl COKPALIEHHOT0 YMHOKeHHs. 19 yacoB

DopMyJIbl COKPALEHHOTO YMHOXKEHUS: KBaApaT CyMMBbI M KBajpat pasHocTu. ®opmyia pasHoctu
KBa/paToB. Pa3nokeHne MHOTOUIEHOB HA MHOKHUTEIIN.

Cucrembl THHEHBIX YpaBHeHHH. 16 yacoB

JluneliHoe ypaBHEHME C ABYMS IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX JUHEHHBIX ypaBHEHUH C IBYMs
nepeMeHHbIMH. PeleHne crucreM ypaBHEHHMI criocoOOM TMOACTaHOBKHM U CHOCOOOM ciiokeHus. [Ipumepsr
pelIeHHs TeKCTOBBIX 3aJlad C IOMOIIBIO CUCTEM ypaBHeHUH. [ paduueckoe perieHne JIMHEHHBIX ypaBHEHUI
Y CUCTEM JINHEWHBIX YPABHEHUM.

IloBTOpEHue. 6 yacos
8 kaacc.

Panuonanbublie 1podu. 23 yaca.
Anrebpanyeckass apoOb. OCHOBHOE CBOWCTBO anreOpanueckoid apobu. CrokeHue, BBIUUTAHUE,
YMHOKEHHE, JIeJIeHue anredpandeckux apodeit. PanmoHanbHble BRIpAKEHUS U UX TpeoOpa3oBaHue.

KBaagparubie kopHu. 18 yacos.

KBampatuelit kopenp u3 uncna. [lonstue o0 wuppanuoHambHOM uyucie. JlecaTUyHbIe NPUOTUKCHUS
UPPalMOHATIBHBIX YKcesl. MHOXKECTBO JIeHCTBUTENBHBIX YHCEN; JAeUCTBUTEIbHBIE YHCIa KaK OECKOHEUHBIE
JeCSITHYHBIE TpoOu. B3auMHO OJJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JICHCTBUTEIHHBIX YHCET U
KOOpAMHATHOW mipssiMod. CpaBHEHHE JICUCTBUTENBHBIX  YHCEN, apu(dMETHUYECKHE JACHCTBUA C
NecTBUTENbHBIME unciaamMu. CBOHCTBa apuMETHUECKUX KBAIPATHBIX KOpPHEW M MX NPUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIC YKCTA.



KBanparnble ypaBHeHusl. 22 yaca.

KBagpatHoe ypaBHeHue, Qopmyna KopHell KBaapaTHOro ypaBHeHus. Teopema Buera. KanpaTHblit
TpexwieH. Pa3iojkeHne KBaJpaTHOrO TPEXWIEHAa Ha MHOXKUTENIU. PemeHue ypaBHEHMH, CBOZISIIUXCS K
JMHEWHBIM U KBajpaTHbIM. [Ipocreiimue 1poOHO-parioHaNIbHbIE ypaBHEHHUS.

HepasenctBa. 20 4yacos.

UucnoBble HepaBeHCTBA M MX CcBoWcTBa. HepaBeHCTBO ¢ OHOW INepeMEHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHeHbIE HEepaBeHCTBA ¢ OAHON mepeMeHHOW. CHUCTEMbl JIMHEHHBIX HEPABEHCTB C OJHOH
IIEPEMEHHOM.

CremneHb ¢ HeJbIM NOKa3aTejieM. JJIeMeHThI CTATHCTHKH M TEOPUH BeposiTHOCTei.14 yacos.
Crenens ¢ nenslM nokasareneM u e€ corictsa. CTangapTHas 3aluch YHACHA.
MHOXeCTBO, BJIEMEHT MHOXECTBa, IOAMHOXeCcTBO. Omepanuu Haj MHOXECTBAMHU: OObEIUHEHUE,
nepeceyenue. CBOHCTBa  omepanuil  HajJg  MHOXECTBAMHU:  INIEPEMECTUTENBHOE,  COYETaTENbHOE,
pacrpenenuTeNbHOe, BKIIoOYeHH. Vcnonp30Banue rpa)uueckoro NpeCcTaBIeHUs MHOXKECTB Il OITMCAHUS
pEaJIbHBIX ITPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a]a4.
W3mepenue paccenBaHus JaHHBIX. Jlucriepcus U CTaHIApPTHOE OTKJIIOHEHUE YMCIIOBBIX HA0OpoB. Jlnarpamma
paccerBaHUs.
DOneMeHTapHbIe COOBITHSA ciydaiiHoro ombita. CiydaitHele coObiTus. BepositHoctn coObiTHif. OMBITHI ©
PaBHOBO3MOYKHBIMH 3JIEMEHTApPHBIMU cOObITUAMU. CiydaiiHblii BbIOOpP. CBsI3b MEXy MaJOBEPOSATHBIMU U
MPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIIECTBE M HAYKE.
HepeBo. CBoiicTBa €pPEBbEB: €AUHCTBEHHOCTH IIYTH, CYLUIECTBOBAHHME BHUCSYEH BEPUIMHBI, CBA3b MEXKAY
YHCIIOM BepIIMH U unciioM pédep. IlpaBuno ymHoxkenus. Pemenue 3amad ¢ momonipio rpados.
ITpoTuBononoX)HBIE COOBITH. [narpamma Ditnepa. O0beInHEHHE U iepecedeHne coobiTuil. HecoBmecTHbIe
coObiTHs. Dopmyna CIOXKEHHS BEPOSTHOCTEH. YCIOBHAs BEPOSTHOCTh. [IpaBHIO  yMHOMKEHHS.
He3zaBucumble coObiTus. Pemienue 3a1a4 Ha HaXOKIEHHUE BEPOATHOCTEH C MOMOILBIO JIepeBa CIy4alHOTo
AKCIIEPUMEHTA, TUarpaMmm Jujepa.
IloBTOpEHHeE. S yacos.

9 kaacc.
Yuciaa u BbIYHCIeHUA.4 Yaca.
PanmonanbeHble yncna, nppalnoHalIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE JecsITUUHbIe 1poou. CpaBHEHUE
JeUCTBUTENBHBIX YHUCEN, apu(MeTHdecKue AEHCTBHs C ACHCTBUTEIbHBIMH uyuciamMu. OKpyrieHHe 4Hced.
IIpukuaka v OLEHKa pe3yabTaTOB BEIYMCICHHM.
KBagparnunasa ¢ynakuusa. 21 yac. Ksagpatuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona,
KOOPJIMHATHI BEPIIMHBI T1apa0oIIbl, OCh cUMMeTpuH napabombl. ['paduku dynkumit: y = kx, y = kx + b,y
= kix,y = X,y =VX,y = |x| u ux cBoiictaa.
YpaBHeHus1 U HepaBeHCTBA C 0JIHOM NepeMeHHOii. 144yacoB.
KBagparHoe ypaBHeHne. KBagpaTHelil TpEXWIEH; pa3iokKeHUe KBaJAPaTHOIO TPEXWIEHA HA MHOXKHUTEIH.
Pemenue ypaBHeHUH, CBOAAIIMXCS K KBaApaTHbBIM. bukBaapaTHoe ypaBHeHue. llpumepsl pemieHus
YPaBHEHUU TPETbEU U YETBEPTOM CTEIICHEN PA3JI0KEHUEM Ha MHOKUTEH.
Pemenne npoOHO-pallMOHAIbBHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 anre0OpanyeckuM METOIOM.
YpaBHeHHUsI 1 HEPAaBEHCTBA ¢ IByMs IlepeMeHHbIMH. 17 4yacos.
VYpaBHeHHEe ¢ ABYMs MEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JHMHEWHBIX YpaBHEHUH C BYMs
IepeMEHHbIMU. Pelenue cucrteM AByX ypaBHEHUH, OJHO M3 KOTODPBIX JIMHEWHOE, a JApyroe — BTOpPOH
cTeneHu. ['padguueckas MHTepIpeTalns CUCTEMbl YpaBHEHUH ¢ IBYMS epeMeHHbIMU. PellieHne TeKCTOBBIX
3a7a4 anreOpanyeckuM CriocoOOM.
UucnoBble HEPABEHCTBA M UX CBOWCTBA. PellleHne TMHEWHBIX HEPABEHCTB C OJHON MepeMeHHOM. Pemenue
CHCTEM JIMHEHHBIX HEpaBEeHCTB ¢ OAHOM mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduyeckas
MHTEpIpPETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMHU.
Apupmernyeckas 1 reoMeTpruueckas nporpeccun. 15 gyacos.
[ToHsiTHe YMCIIOBOM MOCIIENOBATEIbHOCTU. 3aJaHUE IOCIE0BATEIbHOCTH PEKYPPEHTHOH (opMyoi u
¢bopmyIoit N-ro wiieHa.
Apudmernueckas U reomeTpuyeckass mnporpeccud. @DopMmynbl N-To  wieHa apupMETHUYEeCKOW W
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N3o0pakeHne WICHOB apu(PMETHUCCKON M TEOMETPHUYECKOW MPOrpeccHii TOYKaMHW Ha KOOPIWHATHOM
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIMANIbHBIN pocT. C0KHBIE TPOLIEHTHI.
JJleMeHThl KOMOMHATOPUKY U TeOPUM BeposiTHOCTeil. 13 yacos.
[IpencraBneHue AaHHBIX B BUAE TaONMUIl, auarpamM, rpadukoB, HHTEpIpeTalus AaHHBIX. UTeHue u
MOCTpOEHHE TalJIMILL, AUarpamMm, TpauKoB MO PeaJbHbIM JaHHBIM.



[TepectanoBku u ¢aktopuan. Couetanus W 4ucio codetanuii. TpeyronpHuk Ilackansa. Pemenue 3amau c
UCTOJIb30BAHUEM KOMOMHATOPHKH.

['eomerpuueckast BepossTHOCTh. CllydaifHbIN BHIOOP TOYKH M3 (PUTYPHI HAa IIOCKOCTH, U3 OTPE3Ka U U3 AYTH
OKPY>KHOCTH.

Ucnwitanue. Ycnex u Heynada. Cepust ucnbiTanuii 10 nepBoro ycmnexa. Cepusi vcnbiTanuii bepHysu.
BepositHOCTH cOOBITHH B cepun UCTIBITaHUN bepHyu.

CrnydaiiHas BeJIMYMHA W paclpeiesieHHe BeposiTHOCTe. [lpuMeppl MaTeMaTHyecKOro OKHMIaHMS Kak
TEOPETUYECKOI0 CPEIHEro 3HAUEHUs BEIMYMHBL. MaTeMaTHyecKoe OXHAAHWE W AMCIEPCHUs ClIydaiHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

Ilonstue o 3akoHe OonpmMX uncen. M3mepeHue BEpOSITHOCTEH ¢ momouiplo 4yactoT. Ponb u 3HadeHue
3aKOHa OOJIBIIMX YKCEN B IPUPOE U OOIIECTBE.

IloBTOpenue. 18 yacos.

3. TemaTnueckoe IVIAHUPOBAHHUC.

pasziciibl Tembr. Koin-Bo OCHOBHBIE BUJIBI JA€ATEILHOCTH OcHoBHbie
YacoB oOyuatomuxcs (Ha ypoae YY) HanpapJIeHus
BOCIIMTATCIIbHOU
ACATCIBbHOCTHU
7 KJacc
BripaskeHus. 5 HaxoauTs 3Ha4€HUs YHCI0OBBIX 36.8

BBIPAKECHMM, a TAK)KE BBIPAXKECHUH C
IIEPEMEHHBIMU IIPU YKa3aHHBIX
3HAYEHMSIX [IEPEMEHHBIX.

Hcnonp3oBarh 3HaKu >, <, >, <,

[Ipeobpa3zoBanue BbIpaKECHUH. | 4 YUTATh U COCTABIIATH IBOIHBIE 5,8
HEPAaBCHCTBA.
BeImomHATE ipocTeiiime

Koumponvnas paboma Nel 1 npeoOpa3oBaHisl BBIPAKCHHUIL: 3,8

V paBHEHUS C ONHOM MPUBOAUTH MOJJOOHBIE ClIaraeMeble,

= . packpbIBaTh
S IIEPEMEHHOMU. CKOOKH B CyMMe HIJIH Pa3HOCTH
S BBIPAKCHUM.
Q Pemarp ypaBHeHuUs BUJa ax = b rnpu
~ CTATHCTHYECKIC 4 pa3IMYHbIX 3HAYEHUSX a U b, a TaKkxKe 24,7
HECJIOKHBIE YPABHEHMS, CBOIAILIECS
XapPaKTEPUCTUKH. K HIM.

1 Hcnonp30Bath anmapar ypaBHEHUN 38
JUIS peLIEHNs TEKCTOBBIX 3a/1a4, !
MHTEPIPETUPOBATh PE3YIILTAT.
Hcnonbs3oBate mpocTeitime
CTaTUCTUYCCKUEC XapPaKTCPHUCTHUKU
(cpennee apudmMeTHIeCcKoOe, pa3Max,
MoOJia, MeJIhaHa) JUUIsl aHalu3a psijia
JaHHBIX B HCCJIOKHBIX CUTYalIuigX.

Konmponvnas paboma No2

I'naBa |. BolpakeHusi, TOKJE€CTBA, YpaBHEHHUS.

DyHKIMU 1 UX TPaHUKH. 5 Boeruncnsts 3Hauenus QyHKIHIH, 45,7
3ajaHHOM (DOPMYIIOH, COCTABIISTH
Tabnuipl 3HaueHu ¢pyHkuu. [lo
rpaduky QyHKIIMH HAXOAUTh
3HaYeHHe PYHKIHUU [0 U3BECTHOMY

3HAYEHUIO apTryMEHTa U peniarhb
obpatnyto 3agauy. Ctpouts rpaduxu | 4,6,7
IPSIMOM TIPONOPLUOHATIBHOCTU U
JUHENHON (QYHKINH, OIHCHIBATh
cBoiicTBa 3TuX (QyHKIMA. [lToHMMATB,
KaK BJIMACT 3HAK Kodpdunuenrta K Ha
pacrosaoXeHUe B KOOPANHATHON
wiockoctu rpaduka Gynkmnuu y= KX,

Jluneitnas QyHKIUS. 5

rne K #0, kak 3aBUCHT OT 38
3nauenuit K u b B3anmuoe '
pacrnoiokeHue TpaduKoB ABYX
¢bynkuuii Bumay =kx + b,
WJLTIOCTPUPOBATH 9TO Ha

Konmponvnas paboma Ne3 1

I'maga |l. ®ynknuu. (119acos)




KOoMITbIOTEpE. IHTEpIIPETHPOBATH
rpa¥Ku pearbHbIX 3aBUCHMOCTEH,
OIUCHIBAEMBIX (DOpMyJIaMH BUIa Y =
kx,tmek #0 u y=kx +b/

ypaBHeHu# (16 yacoB)

CIoco0OM CHUCTEMBI IMHEHHBIX
YpaBHEHUU C IBYMS IEPEMEHHBIMH.
[TpuMeHsTH crIOocO0 MOJCTAHOBKH U
CHOCO0 CIOXKEHHS MTPU PELICHUN
CHCTEM JINHEHHBIX YPAaBHEHUM C
JBYMs IIepeMeHHbIMU. Pemars
TEKCTOBBIE 33J1a4M, UCIIOJIB3YS B

CremneHn 1 €€ CBOKUCTBA. 5 Brrunciars 3HaueHNE BBIpaKEHUN BUIA 3,5
a", rjie a — IPOM3BOIBLHOE YUCIIO, N —
2 HATYpaITbHOE YHCIIO, YCTHO U
= MUCBMEHHO, a TAKXKE C TOMOIIIBIO
5 KaJbKynaropa. ©opMyIupoBaTh,
Q .
. MTUCHIBATh B CUMBOJIMYECKON Me U
= £ O XHOWICHEL 5 3aIUCHIBA CHMBOJIHIECKO dopme 35
= E 000CHOBBIBaTh CBOWCTBA CTETICHU C
S Z HaTypalbHBIM TIOKa3aTeneM. [[puMeHsTh
e o
s e CBOWCTBA CTETEHH IS PeoOpa3oBaHus
~ § BBIPKCHUN. BBITTOIHATE YMHOKEHHE
g OJTHOUJICHOB ¥ BO3BE/ICHUE OJTHOWICHOB
e o
o ’g Konmponvnan paboma Ned 1 B ctenieHb. CTpouTh rpaduku GyHKINH Y 3,8
A 2 - .3
£ g =x"u y=x.Pewamo ?aqbuuecmt
2
EE ypasnenus x° =kx +b, x> =xx +Db,
\am)
O~ 20e k u b- nexomopwie uucna.
CyMMa U Pa3HOCTh 3 3anuceIBaTH MHOIOYJIEH B CTaHAapTHOM 5,8
MHOTOUJICHOB. BHUJIE, ONPEETIATH CTelIeHh MHOTOWICHA.
BBINOHATH CIIOKEHUE U BHIYATAHUE
- [Ipounssenenue onHowIeHA 1 6 MHOTOUJIEHOB, YMHOKEHHE OHOUIEHA 3
) g MHOTOYJICHA. Ha MHOTOYWIEH M MHOTOYJICHA Ha
2 c; Koumpo IbHAS pa60ma Nos 1 MHOTOWIEH. BBITIONHATE pa3ioKeHue 3,8
g = MHOTOYJICHOB Ha MHOXKUTEITH, UCTIONB3YSI
g BBIHECEHHE O0IIEr0 MHOKUTEIS 3a
i
~ 2 [IpousBeieHrE MHOTOYIECHOB. 6 CKOOKH U CIOCOO rPYIITMPOBKH. 3
E [IpuMeHsTh OEHCTBUS C MHOTOUJICHAMU
< NIPY pelICHUH Pa3HOOOpa3HBIX 33724, B
s | K 6oma Ne6 1 3,8
= ORMPOIbHAs paooma J¥e YaCTHOCTH NP PEIIEHNH TEKCTOBBIX ,
= 3a/1a4 C MOMOIIBIO YPABHEHHH.
KBagpat cymmbl 1 kBagpat 5 Jloka3bIBaTh CIIPaBETMBOCTH POPMYII 5
E' pa3sHOCTH. COKpAaIIEHHOI'O0 YMHOKEHHUS], IPUMEHSATh
z PasHOCTb KBATPATOB. 6 UX B Hp€O6Pa30BaHI/I$IX EJTBIX 5
% BBIPOKCHUI B MHOTOUWICHBI, & TAKKE JIJISI
S
= Cymma 1 pasHoCTh KyOOB. pazioKeHNss MHOTOWICHOB Ha
; i KOHmpO_]ZbHa}] pa50ma No7 MHOUTeNU. Vcnonb30BaTh pa3inyHbIe 3,8
o npeoOpa3oBaHus IENbIX BRIPAKESHUN MpH
& 5 I[IpeoGpa3zoBanue LEbIX peoop . p p 3,5
8 2= . pelleHUN YpaBHEHHUIA, I0Ka3aTeIbCTBE
f & | BBIPAKEHHH.
S B S TOK/IECTB, B 3ajla4ax Ha JAEIUMOCTh, B
< 2 | IIposepounas paboma 1 BBIYHCIICHHH 3HAYCHNUH HEKOTOPBIX 3,8
& & BBIPXCHHIA C TIOMOIIBIO KaJIbKYJISATOpPA.
5 o v
—~ O
JIuneliHbple ypaBHEHUS C 5 OnpeniensiTh, ABISETCS JIK TTapa 9ucel | 1 7
>< )
= IBYMs IEPEMEHHBIMU U UX pelIeHUEM JAaHHOTO YPAaBHEHMUS C
% CHCTEMBI. JIByMsI IepeMeHHbIMU. HaxoauTe
= myTéM niepedopa Iielble perIeHus
= JIMHEWHOTO YPaBHEHUS C ABYMS
3 Pemenue cucreM mTuHEHHBIX 10 7
S N nepeMeHHbIMHU. CTpOUTh rpadux
]
5 YPaBHCHHH. ypaBHeHus ax + by = ¢ rae aZ 0
D Koumponvuasa paboma Ne§ 1 i b # 0 . Pemats rpaduueckum 3,8
—
>
<
[aa]
<
=
~




Ka4yecTBe alre0pandyeckoil Moienu
cucreMy ypaBHeHuil. MHTepripe-
TUPOBATh PE3YJIbTaT, OJIy4YEHHBIN
IIPU PEIICHUU CUCTEMBI/

(22 gaca)

KBaJIpaTHbIC U APOOHBIC PAIMOHAILHBIC
YpaBHEHHUSI.

o Hroroselii Tect. 1 38
: H
5 ~
g &
2 8
S =
= o
N’
8 kiacce
PanmonansHbie 1poOu U UX 5 DopmMynupoBaTh OCHOBHOE CBOWCTBO 34
f;\ CBOﬁCTBa. paunouaﬂbﬂoﬁ Ilp06l/l " IPUMCHSTH €ro ,
S - N
= CyMMa 1 pasHOCTb Apobeii 5 JUIs IpeoOpa3zoBaHus APOOeit. 5
c: BBINONHATH ClI0KEHUE, BHIYUTAHHE,
(\\l/ YMHOXKCHHEC U JCJICHUC palluOHAJIbHBIX
< IIposepounas paboma 1 Apo0eii, a Takxe BO3BEJECHUE IPOOH B 3,8
)
-] TIpousBeieHIE U 9aCTHOE 10 CTereHb. BBIMONHATH pa3invHbIe
2 5 npoGeit. HpGOGpaSO]jaHI/IH paIMOHATBHBIX
5 Q BBIPAXKEHUM, TOKA3bIBATH TOXKIAECTBA.
~ 2 . _k
= 3HaTh cBoiicTBa GyHKIMHU Y = =, e K #
5 | K 6oma Nel 1 5 * 38
= OHMPONbHAA paboma /Y2 0, ¥ yMeTh CTPOHTH €€ rpaduK. ’
S Hcnonb30BaTh KOMIBIOTED JIIIS
= WCCIICIOBAHUS MOJIOKEHHS TpadrKka B
A~ KOOPJMHATHOM IJIOCKOCTH B
3aBUCUMOCTH OT K.
JleicTBUTENIbHBIC YKCIA. 2 IIprBOAUTE IPUMEPBI PALHOHAIBHBIX 15
Y UppalMOHAIIbHBIX yncen. Haxoautey |~
— 3HAYCHUS apUPMETHIECKUX
& N KBaJpaTHBIX KOPHEH, UCIIOIb3YsI IIPU
§ Apndmernaeckuit 5 HE0OXOAMMOCTH KalbKyIsaTop. Jlo- 5
= KBaJIpaTHbI KOPEHb Ka3bIBaTh TEOPEMBI O KOPHE U3
o CBoiicTBa apu(PMETHIECKOTO 2 EI/M)I/BBeL[eHI/I;I U 1po0u, TOKIECTBO 38
- KBaJIpaTHOI'O0 KOPHS a’ = |a|, MpUMEHSTh UX B :
= 5 Hp6066pa3OBaHI/I}IX BBIpa)KEHUI.
3 Z OcBo00x1aThCS OT
S 2 Konmponvnas paboma Ne2 praHIv/IOHaHBH(i/C%Ha? 3 Y emax | 3,8
= o [IpuMeHeHne cBOWCTB 7 Apobeit Buna a/Vb /(b £ ve 58
o BbIHOCUTE MHOKHUTEIb 32 3HAK KOPHA | s
£ apru(pMETHICCKOro Y BHOCUTh MHOXHUTEIb MO 3HAK KOP-
S, KBaJI[paTHOT'O KOPHSI. Hi. Mcnonb30BaTh KBaJApaTHbIE
5 KOPHH JIJIs1 BBIPAKEHUS IEPEMEHHBIX
2 13 T€OMETPUUECKUX U (PU3NUECKUX
IIposepounas paboma 1 (1’3PMYH- Ctpounts rpaguk Qynkunny | 3.8
=+/x ¥ WIIIOCTPUPOBATh Ha rpaduke
e€ CBOICTBA.
KBazpaTHoe ypaBHEHHE 1 €ro 9 Pemrath KBagpaTHbIe ypaBHEHHUSI. 1,5
KOpHH. Haxoauts monbopoM KOpHU
KBaJPaTHOI'O YPABHEHMs, UCIIOJIb3YS
teopemy Buera. Ucciaenosats
v KBa/IpaTHHIC YPABHEHHUS 110
KBagpartuslii TpexuieH. 2 AP yp
JUCKPUMHHAHTY B K03 durrienTam.
— Paznoxxenue kBagpaTHOro
= . Permiate qpoOHbIE paliiOHaAIbHbIC
s = TPEXHICHA HA MHOMHTCIH. ypaBHEHHMSI, CBOJIS PELIICHUE TaKUX
S % Konmponvnas paboma Ne3 YPaBHEHUH K PEIICHUIO JTUHEHHBIX U 3,8
~ s JIpoOHbBIe paloHaIbHbIE KBaJpaTHBIX YPaBHCHUM C 125
>\ 1 1
> ypaBHeHHUSL. NOCIIEAYIOLNM HCKIIOUCHHEM
2 NOCTOPOHHHX KOpHEH. Pemath
E TEKCTOBBIC 331a4H, UCTIONL3YS B
gf KOHmpOJZbHa}Z pa6oma jv;o4 1 Ka4yeCTBEC aJIFe6paI/ILIeCKOI71 MOAOCIN 3,8
g
N4




I'nasa IV. HepaBencrna.

YucnoBbie HEPABEHCTBA U UX
CBOWCTBA.

Koumponvnas paboma Ned

HepasencrtBa ¢ onHoit
MIEPEMEHHON U UX CHCTEMBI.

10

(20 gyacoB)

IIposepounas paboma

DopMyJIUPOBATH U JOKA3bIBATH
CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Hcnonp30Barh anmnapat HEPABEHCTB
JUIS1 OLICHKU TTOTPEIIHOCTA TOYHOCTHU
MPUOJIKEHUS.

Haxonuts nepeceyenue u
00beAMHEHNE MHOXKECTB, B
YaCTHOCTU YUCJIOBBIX TPOMEKYTKOB.
Pemiats nuHeliHbIe HEpABEHCTBA.
Pematk cucTeMbl TUHEHHBIX
HEPABEHCTB, B TOM YHCJI€ TAKHUX,
KOTOpbIE 3aMK1CaHbl B BUJI€ TBOMHBIX
HEPABEHCTB.

3,5

3,8

I'nmaBa V.CreneHsn ¢ LIETBIM ITOKa3aTeaeM. DIEMEHTHI CTATUCTHKH.

CreneHsn ¢ 1EIBIM
[IOKa3aTeJIeEM U €€ CBOMCTBA.

IIposepounas paboma

ONEeMEHTHI CTaTUCTUKH.

(14 yacos).

3HaTh ONPEJEIIEHNE U CBOWCTBA
CTETIEHU C LEJIBIM [T0Ka3aTeIeM.
IIpuMeHATH CBOWCTBA CTEIIEHHU C
LeJIBIM [TOKa3aTesaeM npu
BBINIOJTHEHUH BBIYMCIIEHUH U
peoOpa30oBaHUU BBIPAKEHUH.
Hcrnonb30Bath 3alUCh 4KCEN B
CTaHJAPTHOM BUJIE JJISl BBIPDAKEHUS U
COIIOCTABJIEHUS Pa3MEPOB OOBEKTOB,
JUINTEJILHOCTH TPOLIECCOB B
OKpY’KaroIlleM MUpE.

[TpuBOANTE IPUMEPHI
peNpe3eHTaTUBHON U
HEepEenpe3eHTAaTUBHOMN BHIOOPKH.
W3Bnekats nHopManuio U3 Tadiuil
4acTOT U OpraHU30BbIBATH
nH(pOopMaLKIO B BUJIE TaOIHI] YaCTOT,
CTPOUTH UHTEPBAJIbHBIN L.
Hcnonp30BaTh HariasaHoe
IIPEJICTaBICHUE CTATUCTUUECKON
nH(pOpMaIKU B BUJI€ CTOJIOYATHIX U
KpPYTOBBIX JIMarpaMM, MOJIUTOHOB,
THCTOTpaMM.

3,8

2,6,7

N3mepenue paccenBanus
naHHbIX. Jucnepcus u
CTaHJIapTHOE OTKJIIOHEHHE
YUCIIOBBIX HA0OpOB. Jlmarpamma
pacceuBaHMsL.

OnuceiBaTh JaHHbIC C ITIOMOIIBIO
CTATUCTUYECKUX MOKa3aTeNeh: CPeIHUX
3HAUYCHUU U Mep paccerBaHus (pa3Max,
JIACIIEPCHS ¥ CTAHIAPTHOE OTKJIIOHEHNE).
Haxonuth 4acTOTHI UUCTIOBBIX 3HAYCHUI
Y 9aCTOTHI COOBITHIA, B TOM YHCJIE 110
pe3ynbTaTaM u3MEpEeHUI 1 HaOII0ACHUI

[ToBTOpEHN

Umocoswiil zauem

5 qacos.

1,2,3,4,5,6,7,
8

9 kJjacc

Yuciaa
"

ParmmmonannHBIC yncna,
HWppalUOHAIIbHBIC YKCIA,
KOHEYHBIE U OECKOHEUHEIE

BbIYHC

PazBuBath MMpEACTaBJICHUA O 4YHCJIaX: OT
HAaTypaJbHBIX YHCCI OO0

MHOKECTBA
MHOKECTBa JEHCTBUTEILHBIX YHCEIL.
O3HaKOMHTECS C

BO3MOXXHOCTBIO




JECSATUYHBIC TPOOH.
MHO0XeCTBO JEHCTBUTEILHBIX
YHCel; JeHCTBUTEIBLHBIE
YypciIa Kak 0eCKOHEYHEIE
JecsATUYHBIC Tpoou. BzauMuo
OJHO3HAYHOE COOTBETCTBUC
MEXy MHOYKECTBOM
JIEHCTBUTEIILHBIX

YHCcel U MHOYKECTBOM TOYEK
KOOPJAMHATHOU IIPSIMOA.
CpaBHEHME NEHUCTBUTEIBHBIX
qrcen, apupMeTHIECKIEe
JIEUCTBUS C
JIeHCTBUTEIILHBIMHU

yucinamu. [Ipubmmkéanoe
3HAYCHUC BCIUYUHDI,
TOYHOCTh MPUOTMHKCHHUS.
OxpyrieHue yuces.
[Ipukuaka u oleHKa
pe3yJIbTaTOB BEIYMCIIEHU

MIPEJICTABIECHUS JEMCTBUTEIBHOTO YHCIIA
Kak 0ECKOHEUYHOM ECATUYHON

Ipodu, MIPUMEHSTh JECSITHYHBIE
IpUOIKEHUS palOHAIBHBIX u
MppalMOHATBHBIX YHCE.
N3o0pakath  JEHCTBUTEIBHEIC
TOYKaMHU KOOPJAMHATHOMN MIPSIMOH.
3anuceIBaTh, CpPaBHMBATH u
YHOPSI04YMBATh AEHCTBUTENBHBIE YUCTA.
BelmonmHsATe,  codeTras  yCTHBIE W
MUCbMEHHBIE PUEMBI,

apudMeTHYeCKHe JefcTBus c
palnoOHaIBHBIMY YHCIIAMY;

HaXOAWTh 3HAYCHMsI CTENEHEN C IEIIBIMH
MOKa3aTeNAMU W KOpHEH; BBIYHUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHUM.
ITomyunTs IpeACTaBICHUE O 3HAYUMOCTH
JIECTBUTEIBHBIX YUCENl B MPAKTUUECKOMH
JIeITeIbHOCTH YeJIOBeKa.

AHanu3upoBaTb W J€IaTb BBIBOIABI O
TOYHOCTHU NPUOTVKEHUST
JIEHCTBUTEIHHOTO YHCTIa MPU PEeIIeHUU
3a1a4. OKpyTisiTh JNEHCTBUTENbHbBIC
YHCIIA, BBIOIHATE IPUKUAKY pe3yIbTaTa
BBIYUCIICHUH, OLICHKY 3HA4YCHHUU
YUCJIOBBIX BBIPAKEHUN. 3HAKOMHTHCS C
HNCTOPUCH pa3BUTUA MATCMATHKH

quciia

I'nasal. Keagpartuunas pyskmus. (21 gac)

DYHKIIUMU U UX CBOWCTBA.

KBagparsslii TpEXuiieH.

KBagpatuanas pyHKIus u eé
rpadux.

Crenennas ¢pyukius. Kopens
-1 CTENEHU

Konmponvnasn paboma Nel

Bbruncnsate  3HaueHus — QyHKIUH,
3ajaHHOM (POpMYINOH, a Takke ABYyMS
u Tpems ¢opmynamu. OnHCHIBATH
CBOWCTBAa (YHKIIMHM Ha OCHOBE HX
rpaguIecKoro MIpPEICTABJICHHUS.
HuTepnpeTupoBaTh rpaguKu
peanbHbIX 3aBUCHUMOCTEH.
IToxa3bIBaTh CXEMaTHYECKU
[IOJIOKEHUE Ha KOOPJIMHATHOM
IJIOCKOCTH Fga(I)I/IKOB byHKIH Y =
ax’, y = ax’+n, y = a (x -m )%
Crpouts rpadpuk QyHKIMH y = ax’ +
BX + ¢ YMETh  yKa3bIBaTh
KOOP/IMHATBI BEPIIMHBI apaboJbl, €€
0Cb CUMMETpPUH, HalpaBJIeHHE
BeTBe mapabonbl. Mcmonb3oBaTh
KOMIIBIOTEp Ui HCCIIEOBAHUS
I0JIO’KEHHUS rpaduka B
KOOPAWHATHOM IIOCKOCTH.

N306paxaTh cxemaTHuecku rpadux
byHKIMKN y = X" ¢ YETHBIM U
HEeUY€THBIM N. [IoHMMaTh CMBICIT
sarmmiceii Buma vVa ? YauT. 1., rae A
— HeKkoTopoe yucio. mets
IIPEJICTaBICHUE O HAXOKICHUU
KOpHEH N- OM CTENEHU C MOMOIIBIO
KaJIBKYJIATOPA.

2,4,7

2,4,7

5,8

3,8

I'nasa Il.

YpaBHeHus

YpaBHeHus C OJTHOU

MEpPEMEHHOM

Hepasencrpa C OJTHOH

MepEMEHHON

Pemiate  ypaBHeHuUs  TpeThed U
YeTBEPTOM CTENEHU C  IOMOIIBIO
pa3OKEHUs] Ha  MHOXUTEIUM U
BBEJICHUE BCIIOMOTaTEJIbHBIX
MIEPEMEHHBIX, B YaCTHOCTH pEIIaTh

3,5

3,5




Koumponvnas paboma Ne2

OuKBaZpaTHbIE ypaBHeHUs. Pemartp
JIpOOHBIE pallMOHATBHBIE ypaBHEHUS,
CBOJAS MX K IENbIM YPaBHEHHSIM C
MOCJIEAYIOLIEH IIPOBEPKOM KOpHEH.
Pemats HEpaBEHCTBA BTOPOil
CTETIEHU, WCIONB3ysd rpaduueckue
MIPEJICTaBICHHUS. Hcnons3oBath
METOJT MHTEPBAJIOB ISl pELICHUs
HECJIOKHBIX parroHaIbHbBIX
HEPABEHCTB.

3,8

VYpaBHEHHUS C ABYMS
MIEPEMEHHBIMH U UX
CUCTEMBbI

HepasencrtBa ¢ 1Byms
ICPEMCHHBIMU U UX CUCTCMbI

I'masa Ill.YpaBHeHHs 1 HEpaBEHCTBA C ABYMS

nepemMeHHbIMH. (17 yacoB).

Koumponvnas paboma Ne3

Crpouth rpaduku ypaBHEHHH C
JBYMsI TICPEMEHHBIMH B TPOCTCHIITHX
cllydasix, Koraa TrpadukoM SsBiseTcs
npsMasi,  napaboma,  rumepOona,
OKpYXHOCTb. Vcronp30BaTh HX IS
rpauueckoro  pemieHuss  CUCTEM
YpaBHEHUI ¢ IByMs IEPEMEHHBIMH.

Pematsb crioco6oM moacTaHOBKU
CHCTEMBI JIByX YPAaBHEHUU C IBYMsI
MIEPEMEHHBIMU, B KOTOPBIX OJTHO
YpaBHEHUE NIEPBOH CTENEHH, A IPYroe
— BTOpOM cTeneHu. Pemars
TEKCTOBBIE 3a1a4M, UCIIOJIb3YS B
KauecTBe anreOpandeckoi MoJienu
CHCTEMY YPAaBHEHU BTOPOM CTEIIEHU
C ABYMs IEPEMEHHBIMU; PELLIATh
COCTaBJICHHYIO CUCTEMY,
WHTEPNPETUPOBATH PE3YJIbTAT.

3,4

3,5,7

3,8

Apudmernueckas nporpeccus

Konmponvnas paboma Nod

reOMeTpI/I‘ICCKaH nmporpeccud

I'maBa IV. ApudmeTrnueckasi U TeOMETpHUYECKast TPOTPECCUHU.
(15 yacoB).

Konmponvnas paboma NoS

[TpuMeHATh UHAEKCHBIE 0003HAYCHUS
JUIl YJIEHOB IIOCJEN0BATEIBHOCTEN.
[IpuBoauTe  mpuUMeEpbl  33JaHUA
nocienoBarenbHocTel opmynnoi -
ro YjIeHa 51 PEKYpPPEHTHOM
dopmynoit. BeiBoauTh hopmyisl I-ro
yieHa apu(MeTH4ecKol Hporpeccuu
U TEOMETPUYECKOM  IPOrpeccuy,
CYMMBI HEePBBIX I YJIEHOB
apu(MeTHUECKOW U TeOMETPHUUYECKON
IPOrpecCUuy, pemarb 3agadd ¢
UCMOJb30BaHUEM  3TUX  (OpMYIL.
Jloka3siBaTh XapaKTEPUCTUIECKOE
CBOMCTBO apupMeTHIecKon u
T€OMETPHUUYECKON MPOTPECCUM.
IIpuBOAUTE IPUMEPHI JIMHEWHOTO
pOCTa 4IEHOB HEKOTOPBIX
apru(MeTHUECKUX MPOTrpeccuit u
SKCIIOHEHIIHAJIBHOTO POCTA YJIEHOB
HEKOTOPBIX T€OMETPUUECKUX
nporpeccuil. Pemars 3agaum Ha
CJIOKHBIE TPOLEHTHI, UCIIOIb3YS IIPU
HEO0OXOIUMOCTHU KaJIbKYJIATOP.

6,8

3,8

6,8

3,8

DneMeHThl KOMOUHATOPUKH.

I'masa V.
DJIEMEHTHI
KOMOMHATO

HavannHple cBemeHus U3
TEOPHUH BEPOSATHOCTEH.

BrimoHUTH nepedop BCEX
BO3MOXXHBIX BapHaHTOB [UIS  Tie-
pecuéra OOBEKTOB MU KOMOHWHAIUH.
IIpuMeHATH [IPaBUIIO
KOMOMHATOPHOT'O YMHOKEHHUS.

3,5,7

1,3,6




Pacno3naBath 3aJa41 Ha BBIYHCICHUC

Konmponvnas paboma Nob

YHClia TIEPECTAHOBOK, Da3MELICHHUH, | 3 g
(v} 1

COYeTaHNH’ " NPUMEHATh

COOTBETCTBYIOIUE (POPMYIIBL.

BbruncnsaTe 4acToTy Clly4aiiHOTO
coObITHsI. OLleHUBaTh BEPOATHOCTD
CJIy4alfHOI'O COOBITHS C TOMOILBIO
4aCcTOTBhI, yCTAHOBJIIEHHOH OIIBITHBIM
nytém. Haxoaute BEposITHOCTH Cily-
4aifHOTrO COOBITHS Ha OCHOBE
KJIACCUYECKOT'0 OIpeeICHHS
BepOoATHOCTH. [IpuBOIUTH pUMeEpHI
JIOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHH.

18

4acoB

[ToBTOpEeHUE

1,2,3,4,5,7,8

COI''TACOBAHO

ITpoToko 3aceanuss METOANYECKOTO
OOBETMHECHUSI YUUTENICH €CTECTBEHHO-
MaTeMaTHYeCKOro LKA

MBOY COIII Ne9 umenu

I1. . Ilerpenko ot _ 29.08. 2023 r.
Nel A. M. Kopauenko

nofnuck pykosoaurens MO

COI'NTACOBAHO
3aMEeCTUTEIb UpeKTopa no YBP
MBOY COII Ne 9 umenu I1. U. Ilerpenko

I'. A. CuzoHen
« 30 »asrycra2023r.
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