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MyHUIUTTATBHOE OKHKETHOE 00PA30BATEIBLHOE VUPEKIECHUE

cpenHss 00neoopasoBarenbpHas mkoaa Nel7

YTBEPXIEHO

pelIeHreM NeIaroru4eckoro coBeTa
MBOYCOUI Ne 17 Anmeponckoro paiioHa
ot 30 aBrycra 2022roaa npotokos Ne 1

[Ipencenarens /M.B. CemenoBa/

PABOYAA ITPOT'PAMMA

[Io aareope
YpoBeHb 00pa3oBaHus (KJ1acc) OCHOBHOe o01ee, 7-9 Kiaacchl

KomnyecTBo yacoB 306 yacoB
7 xiracc-3 yaca B Hejelnro, Bcero 102 yaca
8 kimacc-3 yaca B Henenro, Bcero 102 gaca
9 kmacc-3 yaca B Henento, Bcero 102 gaca

Yyurens: [Ipgnuenko Tartesaaa HukonaesBHa, yauTenb MaTeMaTUKUA

MBOYCOIIT Ne 17

[Iporpamma pazpabdorana B coorBercTBrr ¢ PI'OC OO0

¢ yu€tom nporpammsbl «IIporpamMmbl 00111€00pa30BaTENbHBIX YUPEIKICHUH.
Anrebpa 7-9 knacce»y. CoctaButens: T.A. bypmucTtpoBa, Mocksa, [Ipocsernienue,
2020 ron

¢ yuétom YMK:

«Anredpa 7» : YueOHuk ayist 7 k1. obmeoOpazoBaTenbHbIX yupexaenuit / FO.H.
MaxkapsrueB, H.I'. Munatok u ap.; noxa pea. C.A. TensikoBckoro.
M.: ITpocsemienue, 2021.

«Anrebpa 8» : Yuebnuk mig 8 k. obmeoopazoBaTenbHbIX yupexaenuii / FO.H.
MakapsbrueB, H.I'. Munatok u ap.; nog pea. C.A. TensikoBcKoro.
M.: IIpoceemienue, 2021.

«Anredpa 9» : YueOnuk s 9 k1. obmeoOpazoBaTenbHbIX yupexaenuit / FO.H.
MakapsrueB, H.I'. Munatok u ap.; noxa pea. C.A. TenskoBckoro.
M.: ITpocsemienue, 2021.



PABOYASI IIPOI'PAMMA Aureépa 7 — 9 kiaccel

[annas pabodas mporpaMma OpUEHTHPOBAHA HA YIUTEICH MaTEMAaTHKH, padoTaronux B 7-9
kiaccax no YMK FO.H.MaxkapsrueBa u ap. u pa3paboTaHa B COOTBETCTBUU CO CIEAYIONIUMH
HOPMATUBHBIMU JOKyMEHTAMHU:

1.®DenepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHus,
YTBEPKIACHHOTO NpuKa3oM MuHucTepcTBa oopazoBanus u Hayku PD ot 17 nexabps 2010 roga Ne 1897.
2.0cHoBHas 00pasoBaTeNibHas MporpaMMa oCHOBHOTO o01iero oopasoBanuss MbBOY COI Nel7.
3.IlpuMepHBIe IPOrpaMMBI 10 YUeOHBIM NipeaMeTaM. MaTtematuka 5-9 Kiacchl - 3-¢ u3JaHue,
nepepadotanHoe — M. [Ipocsemenne. 2011 — 64¢ (CTtanmapThl BTOPOTO MMOKOJICHHS )

4 Ilporpammsl k yaeOHUKaM « Anredpa, 7», «Anredpa, 8», «Anredpa, 9» mis o01eodpa3oBaTeIbHBIX
mkon aBTopoB FO.H.Makapsraes, H.I'.Mungrok, K.1.Hemxkos, C.b.CyBopoBa

Coopuux pabouux npoepamm. Aneedbpa 7 — 9 xnaccel. (coct. T.A. Bypmuctposa - M.: «[IpocBemienne»,
2020)

1. IlnaHupyemMble pe3yJbTAThl OCBOEHUS Y4eOHOTI0 NpeaMeTa
N3zyueHue anreOpsl 0 JaHHOM MporpaMMe CriocoOCTBYET (hOPMUPOBAHUIO Y
yYaIMxcst JHIHOCTHBIX, METANPEAMETHBIX U MPEJIMETHBIX Pe3yIbTaTOB 00yUCHHUS,
COOTBETCTBYIOIIUX TpeOoBaHusIM DeepaabHOr0 roCyAapCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO 00IIIEro 00pa3oBaHMUsL.
JIMYHOCTHBIE Pe3yJIbTAThI

Tematnueckoe MIaHUPOBaHUE MO anredpe I 7-9 Kiacca COCTaBJICHO C yY4ETOM paboueii mporpaMMel

BOCTIHTaHUs. BocrmTaTensHBINA IOTEHIINA JAHHOTO YIe0HOT0 IpeaMeTa 00eCIeunBaeT peaTn3anio

CIIeTYFOIINX [IEJIeBBIX IPHOPUTETOB BOCITUTAHUS 00yJAIOIITIXCS |

1. IlarpuoTHyeckoe BOCIUTAHME:
MPOSIBJICHNEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMAaTHK{, IIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSIM POCCUHUCKHX MAaTEMaTHUKOB M POCCUICKON MAaTeMaTUYECKON IIKOJIbI,
K UCITIOJIB30BAHUIO DTUX )Z[OCTI/DKGHI/Iﬁ B I[pyrI/IX HayKax 158 HpI/IKJIaIlHI)IX cq)epax

2. T'paxIaHCKOE BOCIUTAHME TOTOBHOCTBIO K OOCYKICHHIO JTHYECKUX MPOOJIEM, CBSI3aHHBIX C

MPAKTHYECKUM TPUMEHEHHEM JOCTIKEHHA HAayKH, OCO3HAHHEM Ba)KHOCTH MOPAIBHO 3THYECKHUX
MIPUHIIMIOB B A€ATEIbHOCTH YUEHOTO

3. HVXOBHO- HPAaBCTBEHHOEC BOCIIUTAHUE.
TOTOBHOCTHIO K BBITIOJHEHHIO OOS3aHHOCTEH TpaJIaHWHA W pealu3allid ero  Ipas,
MIPEJICTABICHUEM O MAaTEeMAaTHIECKIX OCHOBaX (DYHKITMOHUPOBAHUS PA3IMIHBIX CTPYKTYP, SIBICHUH,
NpOLEeyp IPaXJaHCKOTo 001IecTBa (BBIOOPHI, OMPOCHI U TIP

4, TpynoBoe BOCIIHMTAHHE:
YCTaHOBKOH Ha aKTUBHOE YyYacTHE B pEIIEHWH MPAKTHYECKUX 3a/1ad MaTeMaTHYeCKOU
HAIPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHUECKOro 0Opa30BaHUs HA MPOTSIKECHUHM BCEH
JKU3HH IS YCTICHIHOW MPOQPECCHOHANBHON JIEITENbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHIA;
OCO3HaHHBIM BHIOOPOM U MOCTPOCHUEM WHAWBHIYaLHOW TPASKTOPUH 00pa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN

5. Dcrernyeckoe BOCHUTAHHUE.
CIOCOOHOCTBIO K 3MOIIMOHAIBHOMY HM 3CTETHYECKOMY BOCHPHUATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a/1a4, PeLIeHUH, pacCyXICHUI; YMEHHUIO BUJETh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE

6. HCHHOCTI/I HAYYHOI'O INO3HAHUS:
OpHeHTaHHeﬁ B OCATCIBHOCTHU HA COBpeMeHHYIO CI/ICTeMy HayT-IHI)IX Hpe)ICTaBHeHI/Iﬁ 06 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOABI W OOIIECTBA, MOHHMMAHHUEM MAaTEMaTHYECKOM
Ha}/KI/I KaK cq)epm quOBequKOﬁ JACATCIIBHOCTH, 3TAIIOB eé paBBI/ITI/IH 1 3HAYMMOCTHU IJIA paSBI/ITI/ISI
OUBHUIIN3AallMH,; OBJIAJCHHUECM A3BIKOM MAaTECMAaTHKH N MaTeMaTquCKOﬁ Ky_HBTypOfI KakK Cpe)ICTBOM
MO3HAHUS MUPA; OBJIAJICHUEM ITPOCTEUIITMIMU HABBIKAMU HCCIIEIOBATEIbCKOMN EATEIbHOCTH

7. ®Pusnueckoe BOCIUTAHUE, POPMUPOBAHUE KYILTYPEI 3JIOPOBbS M SMOIHOHAIBLHOIO 0JaroIoayIus:
TOTOBHOCTBIO HpI/IMeHSITB MATEMAaTUYCCKUC 3HAHUS B HHTepecax CBOCTO 3210p0BI)$I, BCACHUA
310poBOr0 o0Opa3a *U3HU (370POBOE NMUTaHWE, COATAHCHPOBAHHBIA PEKHM 3aHSATHA M OTIIBIXA,
perymsipHast (u3MYecKash aKTUBHOCTB); C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcuu, MpU3HAHUEM
CBOETO TIpaBa Ha OIMTMOKY M TAKOTO e TpaBa IPyroro 4eaoBeKa

8. DKoJOrm4yecKoe BOCIIMTAHUE:
OpUeHTanueld Ha TPUMEHCHWE MaTeMaTHYeCKUX 3HAHWW JUIS peIIeHUs 3a7ad B 00JacTH
COXPAaHHOCTH OKPY)KAIOIIEH Cpebl, IUIAaHUPOBAHUS ITOCTYIIKOB M OIGHKH HMX BO3MOKHBIX
MOCJICICTBUNA I OKPY KAIOIIeH Cpelbl; OCO3HAHWEM TI00aThbHOTO XapakTepa ASKOJIOTHICCKUX
MPOOJIEM U ITyTEH WX PEIICHUS




MeTanpeaMeTHbIe Pe3yJIbTAThI

® yMEHME CaMOCTOSTENbHO IUIAHUPOBATh aJIbTEPHATUBHBIC IIyTH TOCTIDKEHUS LIeel, OCO3HaHHO BBIOUpATh
Hauboee A3pPeKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX 1 MO3HABATEIHHBIX 33/1a4;

® YMEHHE OCYIIECTBIISITh KOHTPOJIb TI0 Pe3yJbTaTy U MO croco0y ACHCTBHS HAa YPOBHE POU3BOIBHOTO
BHUMAaHUS © BHOCUTh HEOOXOJMMbIE KOPPEKTUBBL;

® yMEHHE a/IeKBaTHO OLICHUBATh NIPABUIILHOCTD WM OIINOOYHOCTD BBIIOJIHEHUS yueOHOM 3a1a4n, e€
00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTHU €€ PELICHUS;

® OCO3HAHHOE BJIAZICHUE JIOTMYECKUMU IEHCTBUAMU ONpPENeICHHUs TIOHATHH, 0000IEeHN S, yCTaHOBICHHUS
aHaJIOT Ui, KJ1acCU()MKALMK HA OCHOBE CaMOCTOSTEIILHOTO BEIOOpA OCHOBAaHUHN U KPUTEPHUEB,
YCTAaHOBJICHHUS! POJJOBUIOBBIX CBS3EH;

® yMEHHE YCTaHABIMBATh IPUUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JJOTHYECKOE paccyKAeHue,
yMO3aKJII0ueHe (HHAYKTUBHOE,
JeIyKTUBHOE U 110 aHAJIOTUH) U BBIBOJBI;

® yMEHHE CO3/1aBaTh, MPUMEHSTH U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIHYECKHE CPEICTBA, MOICTH U
CXCMBI JJId pCIICHUSA y‘-IC6HI)IX 1 IMO3HAaBaTCJIbHBIX 3a1a4,

® YMCHUC OPraHU30BBIBATH yqe6Hoe COTPYAHHUYECCTBO M COBMCCTHYIO ACATCIBHOCTD C YUUTCIIEM U
CBEPCTHHKAMU: ONPEACISTh LU, PacIpeaAessiTh GYHKIUH U POIH YYACTHUKOB, OOIIHE CITOCOOBI
paboThl; yMeHHe paboTaTh B TPYIIE: HAXOAUTH 00IIee pemeHne U pa3peraTb KOHQIUKTE Ha OCHOBE
COIJIACOBAHMSI MO3ULIMI 1 y4€Ta MHTEPECOB; CIyIIaTh MapTHEPA; (OpMyIHpOBaTh, apryMEHTUPOBATh U
OTCTauBaTh CBOE
MHEHUE;

¢ (hopMupoBaHUE U pa3BUTHE YIeOHOH M 00IIENOIh30BATEIHCKOM KOMIIETEHTHOCTH B 00JIaCTH
WCTIONB30BaHMs HH()OPMAITMOHHO-KOMMYHUKAMOHHBIX TexHonorni (MKT-komnerenTHOCTH);

® [ICPBOHAYAJIBHBIC IMTPEACTABICHUA 06 nacdax u 0 MEroJax MaTeMaTUKH KakK 06 YHUBEPCAJILHOM A3BIKE
HAyKU U TEXHHUKH, O CPEJICTBE MOACINPOBAHUS SIBJICHUM U ITPOLIECCOB;

® yMEHHE BUJICTh MaTEMAaTHYECKYIO 3a7]ady B KOHTEKCTE IPOOIEMHON CUTYAIMH B IPYTUX JUCHIUILUINHAX, B
OKpYKalolleH )KU3HU;

® yMEHHE HAXOJUTh B PA3IMYHBIX UICTOUYHHKAX HH(OPMALIUIO, HEOOXOAUMYIO Ul PELICHHUS
MaTeMaTHYECKUX HpoOJIeM, U IPEACTAaBIATh €€ B OHATHON (OpMe; IPUHUMATh PELIeHHE
B YCJIOBHSIX HEITIOITHON M M30BITOYHOM, TOYHOW ¥ BEPOSTHOCTHOM MH(OPMAIIHH;

® YMCHUC ITOHUMATDh U UCIIOJIb30BATh MAaTEMAaTUUCCKUC CPEACTBA HATTIAAHOCTH (pI/ICYHKI/I, YEPTECIKU, CXEMbBI
U JIp.) U WLTFOCTPALINK, UHTEPIIPETAIN, apTyMEHTAIUH;

® yMEHHE BBIIBUIaTh TMIIOTE3bI IIPH PELICHUH YUeOHBIX 3a/1a4 U TIOHUMATh HEOOXOJUMOCTh X IPOBEPKH;

® yMEHHE NIPUMEHATh HHAYKTUBHBIE U ICAYKTUBHbBIE CIOCOOBI PAacCCyKICHHUH, BUIETh Pa3IHYHbIE
CTpaTEeTHH PELICHUS 3a/1a4; IOHUMaHUE CYIIHOCTH aJrOPUTMUYECKUX MPEIIHCAHUA W yMEHHE
JeHCTBOBATH B COOTBETCTBUH C MPEITI0KEHHBIM aJIrOPUTMOM;

® YMCHUC CaMOCTOATCIIbHO CTaBUTH LICIIN, BI)I6I/IpaTB " CO34aBaTh aJrOpUTMBI IJid PCIICHUSA yqe6me
MaTeMaTHYEeCKUX MpobiIem;

® yMEHHE IUJIAHWPOBaTh M OCYLIECTBIATH JESTEIbHOCTh, HAINPABICHHYIO Ha peLIeHHe 3aaady
MCCIIEIOBATENBbCKOTO0 XapaKTepa.

Hpe}IMeTHBIe PE3YJIAbTATHI

e yMeHHe pabdoTaTh C MaTEMAaTHUECKUM TEKCTOM (CTPYKTYpHUpPOBaHHUE, N3BJICUEHNE HEOOXOAUMOM
MH(POPMaIUK), TOYHO ¥ IPAaMOTHO BBIPaXKAaTh CBOM MBICIH B YCTHOH M IUCbMEHHOM peYH, IPUMEHSS
MaTEMaTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY, UCTIONB30BATh PA3IMYHBIE SI3IKM MaTEMaTHKU
(croBecHBIN, CHMBOIHYECKUH, IpadUuecKuii), 000CHOBBIBATH CYXICHUS, IPOBOANUTH KJIacCH(UKAIHIO,
JTIOKa3bIBaTh MaTEMATHYECKUE YTBEPKICHHUS,

e BiajeHre 0a30BBIM MOHATUHHBIM alllapaToM: UMETh NPEICTaBICHUE O YHCIIE, BIaJeHHE
CHUMBOJIBHBIM SI3bIKOM aJIreOpbl, 3HAHUE AJIEMEHTAPHBIX (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEMH,
¢dopMupoBaHHeE MPECTABICHUH O CTATHCTHYECKNX 3aKOHOMEPHOCTSIX B PEATbHOM MUPE U O Pa3INYHBIX
criocofax Ux U3BJIEUEHUs, 00 OCOOCHHOCTSIX BBIBOJIOB U IIPOIHO30B, HOCSIIUX BEPOSITHOCTHBIN XapakTep;

e yMEHHE BBHIIOJTHATH aJIreOpandeckue mpeodpa3oBaHus PalUOHAIBHBIX BEIPQKEHUH, IPUMEHSITh
WX JJIS pelieHus y4yeOHBIX MaTeMaTHYECKHX 3a/1a4 U 3a]1a4, BOSHUKAIOIINX B CMEXHBIX YIEOHBIX
npeaMeTax;

¢ yMEHHeE I0JIb30BaThC MATEMAaTHIECKUMHU (POPMYIIaMH M CAMOCTOSATEIILHO COCTABIATH (hOPMYIIBI
3aBUCUMOCTEH MeKAy BEJIMUYMHAMU Ha OCHOBE 00OOIIEHNS YaCTHBIX CIIy4aeB U SKCIEPUMEHTA;



e yYMEHHUE pellaTh JUHEHHBIC U KBAAPATHBIC YPABHCHUS U HEPABCHCTBA, a TAKXKE MIPUBOIUMBIC K
HUM YPaBHCHUs, HCPABEHCTBA, CUCTEMBI; IPUMEHSATH rpa)MueCKUe MPEICTaBICHUS IS PEIICHUS U
UCCIEeI0BaHNS YPABHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSThH OMYyUYEHHbBIC YMEHUSA JUIsl pELICHUS 3a7a4 U3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTHKM;

® OBIaJeHHE CUCTEMON (PYHKIIMOHAIBHBIX TOHATHH, (DYHKIIMOHAIBHBIM SI3BIKOM U CHMBOJIUKOH,
yMEHHE CTPOUTH rpaduku QYHKIHI, ONMMCHIBATh HX CBONCTBA, NCIIOIB30BaTh (PYHKIIMOHAIHHO-
rpaduueckue npepaCcTaBICHUS 1)1 OMIMCAHUS M aHAIM3a MaTEMaTHYSCKUX 33]1a4 U PEaTbHBIX
3aBHCHUMOCTEI;

e OBJIaJeHHE OCHOBHBIMH CITIOCOOAMHU MTPECTABIICHUS aHAIN3a CTATUCTHYECKUX JAaHHBIX;, YMEHHE
pelmaTs 3aa91 Ha HaXOXK/IEHNE YaCTOTHI M BEPOSITHOCTH CITYYailiHBIX COOBITHH,

® yMEHHUE MPUMEHSTH U3YUCHHBIC TOHITHS, PE3yIbTaThl U METOIBI PU PEILICHUH 33724 U3
Pa3IUYHBIX Pa3esoB Kypca, B TOM UKCIE 3a7a4, HEe CBOJASIIUXCS K HEITOCPEICTBEHHOMY IPUMEHEHUIO
W3BECTHBIX AJITOPUTMOB.

2. Coaep:xanue yueOHOro npeaMera «Ajareopar»
APUDOMETUKA

PanuonasibHble ynciia. Pacipenne MHOXKECTBA HATYPAJIbHBIX YUCEN 1O MHOMXKECTBA LENbIX.
MHoKeCTBa LEJbIX YUCEI IO MHOXKECTBA PAllMOHAIBHBIX. PallnoHaIbHOE YHMCII0 KaK OTHOIICHUE m/n, TIe
M - 1enoe 4ucio, n — HatypaibHoe. CTENeHb C LEIbIM MOKA3aTEIEM.

HelicTBuTebHBbIE Yncaa. KBanpaTHbiii KopeHb U3 yncia. KopeHb TpeTheit cTeneHu. 3anuch KOpHei ¢
MOMOIIBIO CTENIEHHU C APOOHBIM ITOKA3aTEIEM.
[MousiTre 00 uppanoHaTBEHOM uKcie. MppalnoHanbHOCTh Yicia U HECOM3MEPHUMOCTh CTOPOHBI U
JIUaroHay KBajapara. JlecaTuaHble TPUOIMKEHNS UPPAHOHATBHBIX YHCEIL.
MHOXeCTBO ACHCTBUTENBHBIX YHCEN; IPEACTABICHUE JCHCTBUTEIBHBIX YUCET OECKOHEUHBIMHU
JecITUYHBIMU ApoOsiMu. CpaBHEHUE NEHCTBUTEIBHBIX YUCEI.
Koopnunarnas npsimasi. I300pakeHne ancen TOYkaMu KOOPAWHATHOW TpsiMOd. UKCITOBBIE TPOMEKYTKH.
H3mepenusi, npudIM:KeHs, OLeHKHU. Pa3mMepsl 00bEKTOB OKpYKaromero Mupa (0T 3JIeMEHTapHBIX
yactull 10 BceneHHoil), IMTeNnbHOCTh IPOLECCOB B OKPYIKAIOIIEM MUpPe, Briaenenne MHOKUTENS -
CTETIeHH JIECATH B 3arucu yucia. [[pubnmkéHHoe 3HaueHHe BEIMYUHBI, TOYHOCTh TPUOJIMKEHUSL.
IIpuknjka 1 OLIEHKA PE3yJIbTaTOB BEIYUCICHUM.

AJITEBPA
Aaredpanveckue BbIpaskeHMs. bykBeHHbIe BoIpaykeHHs (BbIpaXKeHHS C TIepeMEHHBIME). UncinoBoe
3HaUYeHUe OYKBEHHOTO BhIpakeHHUs1. JlomycTHMbIe 3HaUeHUs ITepeMeHHbIX. [10/IcTaHOBKA BBIpaKEHHUH
BMECTO nepeMeHHbIX [IpeoObpa3zoBanne OYKBEHHBIX BBIPR)KEHUI HA OCHOBE CBOWCTB apH(PMETHUECKIX
neicTBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHHUU. TOXIECTBO.
CreneHb ¢ HaTypaJIbHBIM TOKa3aTeNleM U €€ CBOWCTBA, OAHOWIEHBI U MHOTOWIEHBI. CTeleHb
MHorouwieHa. CloxeHne, BBIMUTAaHHE, YMHOKEHUE MHOTO4IIEHOB. DOpMYyIIbI COKpaIiEHHOTO YMHOKEHHUS:
KBaJpaT CyMMBI U KBaJIpat pazHocTH. PopMyna pasHocTy kBaaparoB. [IpeoOpasoBanue 1eaoro
BBIPAKEHHSI B MHOIOWIEH. Pa3n0XeHNEMHOTOWIEHOB HA MHOKUTENN. MHOTOWIEHBI C
onHoi nepemeHHol. Kopenb MHOrouneHa. KBagpaTHblil TpEXUieH; pas3iokeHUe KBaIpaTHOro TpEXUIeHA
Ha MHOXHTEH.
Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoit qpoOu. CioxeHue, BEIMUTaHHUE,
YMHOXEHHeE, JIelieHue anredpandeckux apooei. CTerneHb ¢ 1elibIM oKa3aTelieM U e€ CBONCTBA.
PanmonansHble BEIpXXEHUS U UX peodpa3oBanus. Jloka3aTeabCTBO TOKAECTB.
Ksangpatasie kopau. CBoiicTBa apupMETHUECKMX KBaAPATHBIX KOPHEH M X IPUMEHEHUS K
MpeoOpa30BaHUIO YNCIOBBIX BRIPAKEHUI W BEIUMCIICHUSM.
YpaBHenus. YpaBHeHHe ¢ oqHON nepeMeHHOl. Koperb ypaBHeHus1. CBOWCTBA YHCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH ypaBHEHUH.
Jluneiinoe ypaBuenue. KBampatHoe ypaBHeHHe: GpopMyiia KOpHEH KBaIpaTHOTO ypaBHEHM. Teopema
Buera. [IpuMmeHeHne ypaBHEHUM, CBOISIIIIMXCS K TUHEHHBIM U KBaJipaTHBIM. [Ipumeps! petieHust
ypaBHEHUH TpeThell 1 ueTBepTol cTenenei. Perenue qpoOHO-paliioHaIbHBIX YPABHEHHH.
VYpaBHeHue ¢ IByMsI TepeMEHHBIMU. JINHENHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMH, IPUMEPHI PELLICHUS
YpaBHEHUH B LIETIBIX YUCIIAX.
Cucrema ypaBHEHHUH C IByMs IepeMEHHbIMU. PaBHOCHIBHOCTE cricTeM. CHCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH ¢ IBYyMsI IEPEMEHHBIMH; PELLIEHHUE [TOICTAHOBKOM U clokeHueM. [IpuMepsl petieHus CucTeMm
HEJIMHEHHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3aa4 anreOpandeckuM CIOCOOOM.



JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH. [ padyuueckas MHTEpIpeTalus ypaBHEHUS C IBYMS
nepeMeHHbIMU. ['padyik TMHEHHOTO YpaBHEHHS C ABYMS IEPEMEHHBIMU; YTIIOBOM KOA(DDHUITUCHT,
MPSIMOM; YCJIOBHE HapajlICIbHOCTH MPAMBIX. ' pauK NpOoCTEUIINX HEMHEHHBIX ypaBHEHHIA: apadoia,
runep0Oo1a, OKpy>KHOCTb. | padmdeckast HHTEpIIpeTanus CHCTEM YPaBHEHHI C IBYMS TIepEMEHHBIMHU.
HepasencrBa. HucnoBble HEpaBEHCTBA U UX CBOMCTBA.
HepaseHncTBo ¢ o71HO# iepeMeHHON. PaBHOCHMIIBHOCTH HEpaBEeHCTB. JIMHEHbIE HEPAaBEHCTBA C OJTHOM
nepemenHoN. KBaaparHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHOM MTEPEMEHHOM.

OYHKIINMN

OcHoBHbIE NOHATHSA. 3aBUCUMOCTH MekAy BennunHaMu. [lonsatue pynkunu. 001acTh onpeneneHus u
MHOXecTBO 3HaueHUH (pyHkunu. CriocoOs! 3aganus pyHkuun. ['paduk ¢pynkuun. CBoiicTBa QyHKIMIA,
X oToOpaxenue Ha rpaduke. [Ipumepsl rpadyMKOB 3aBUCUMOCTEH, OTPaXKAOIINX peaabHbIC TPOIECCHI.
YucaoBsie pynkuuu. OyHKINN, ONHUCHIBAIOLINE TPAMYIO U 00paTHYIO MPONOPLUUOHAIEHBIE
3aBUCHUMOCTH, UX rpauKu U cBoicTBa. JIunelinas ¢pynkums, e€ rpaduk u cBoiictBa. KBanparuunas
¢byHKIH, ee Tpaduk u cBoiicTBa. CTeneHHbIe PYHKINN C HATypAIbHBIME MTOKA3aTeNIMA 2 U 3, UX
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rpaduku u cBoiictBa. ['paduku GyHkumit y= vy r, y= "'"Ix, y= lx] .
YucsioBble MOCI€10BATEIbHOCTH. [[OHATHE YUCTOBOM MOCIEN0BATEIBHOCTH. 3a1aHUE
MOCIIEI0BATENIEHOCTH PEKYPPEHTHOH (hopMyIor U GOpMYIOi N-TO dieHa.

Apudmerrueckas 1 reomeTprueckas nporpeccu. @opmysl N-ro yieHa apuhMeTHIecKol 1
TE€OMETPUYCCKON TIPOTPECCUlA, CYMMBI MIEPBBIX N-X WiICHOB. M300parkeHUE YICHOB apu(hMETHICCKOMN U
TeOMETPUYECKON IPOrpeccuil TOUKAMHU KOOPAHMHATHOM TNIOCKOCTH. JIMHENHBIN U 9KCIOHEHUUAIbHBIHA
poct. ClI0XHbIE IPOLIEHTHI.

BEPOATHOCTD 1 CTATUCTUKA

Crarucrtuka. TabnuuHoe u TpaguuecKoe MpeACTaBICHNE JaHHBIX, CTOJI0YaThIe M KPYTOBbIe AUATPAMMBIL,
rpad UKy, IpUMEHEHUE AUarpaMM U Tpa(uKOB [T OTMCAHUS 3aBUCUMOCTEH peabHbIX BEITUYNH,
u3BJIeYeHNE HH(OpMALKU U3 TabIuL, AuarpaMm 1 rpagukoB. OnucarenbHble CTATUCTUUECKUE
MIOKAa3aTeNy YMCIIOBBIX HAOOPOB: cpeHee apu(MeTHuecKoe, Meinana, Hanbobliee 1 HAUMEHbIIee
3HaueHHs. Mepbl paccenBaHus: pa3Max, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE.

CryuaitHasi U3MEHYMBOCTh. MI3MEHUNBOCTD ITPH N3MEpEHMSIX. Pemaroniyie mpasuia. 3aKkOHOMEPHOCTH B
M3MEHYHUBBIX BEIUYHHAX.

Cayuaiinble co0bITHs. CiTydaiiHbIe OMBITH (SKCTIEPUMEHTHI ), JJIeMEHTapHbIE CIy4aiHble COOBITHS
(ucxonpl). BepositTHocTH 2eMeHTapHBIX cOOBITHH. COOBITHS B CITy4alHBIX IKCIIEPUMEHTAX H
OJaronpusTCTBYIOLINE 3JIeMEHTapHbIe cOOBITHS. BeposiTHOCTH cityyailHBIX cOOBITHI. OTBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHAMH. Kitaccnieckne BepOsSTHOCTHBIE OTIBITHI C
UCIIOJIb30BaHUEM MOHET, KyOUKoB. [IpesicTaBnenne coObITHI ¢ TOMOIIBIO JUarpamMmm Jiiepa.
IIpoTtuBoMOIIOXKHBIE COOBITHS, 00BETMHEHNE U TIepeceueHue coObITHi. IIpaBuito croxxeHus
BeposiTHOcTel. Ciyvalinblii BeIOOp. [IpencraBnenne skcnepumMenTa B Buje Aepesa. HesaBucumblie
cOOBITHS. YMHOXEHHE BEPOSTHOCTEH He3aBUCUMBIX COOBITHH. [lociiei0BaTeIbHbIC HE3aBHCUMBbIC
ucnbiTanus. [IpencraBinenue o He3aBUCUMBIX COOBITUSX B )KHU3HU.

DJieMeHThI KOMOMHATOPUKH. [IpaBuio yMHOXKEHHUS, TepecTaHOBKH, (hakTopuai ynciaa. CoueTanus u
yucio couetanuil. @opmyna uncna coderannii. Tpeyronpauk [lackans. OmbITEI ¢ GOJIBIIAM YHCIOM
PaBHOBO3MOXKHBIX JIEMEHTAPHBIX COOBITHI. BhIuncienre BeposSTHOCTEH B ONBITaX C MPUMEHEHHEM
KoMOMHaTOpHBIX (popmyi. Mcnbiranus bepaymnu. Yenex u Heyaada. BepositHocTi coObITHil B cepunt
ucnpITaHuil bepaysmm.

CayuaiiHble BeJIJMYUHBI. 3HAKOMCTBO CO CITYYailiHBIMH BEJTMUMHAMH Ha IPUMEpax KOHEUHBIX
JUCKPETHBIX CIIy4alHBIX BETMYMH. PacnipeneneHue BeposaTHOcTEH. MaTeMaTHUECKOE OKUIAHHE.
CpoiicTBa MaTemMaTnueckoro oxxunanus. IlonsTue o 3axone OonpInx uncell. M3mepenne BeposTHOCTEH.
IIpumeneHne 3akoHa OOJBIINX YMCEN B COLIMOJIOTHH, CTPAXOBAHUH, B 3[PaBOOXPAaHEHHUH, OOECTICYEHUH
0e30MmacHOCTH HACETIEHHS B YPE3BBIYAHBIX CUTYAIHX.

JIOTUKA 1 MHOXXECTBA

TeopeTUKO-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
MIEPEYUCIICHUEM DIIEMEHTOB, XapaKTePUCTUICCKUM CBOcTBOM. CTaHIapTHBIC 0003HAYCHUS
YHUCIIOBBIX MHOXKECTB. I1ycTOe MHOXKECTBO U ero o0o3HaueHue. [logmuoxecTBo. OObeIUHEHHE U
MepecevueHne MHOXKECTB, PA3HOCTh MHOJKECTB.

WnnrocTpanust OTHOIIEHUM MEXIy MHOKECTBAMU C MIOMOIIIBIO Auarpamm Diiepa—Benna.
DyeMeHTHI JOTUKHU. [ToHATHE 0 PAaBHOCWILHOCTH, CJICIOBAHUH, YIIOTPEOICHNE JIOTTICCKUX
CBSI30K eCJlll...,MO..., 8 MOM U MOAb-KO 8 MOM ClIyyde, TOTUICCKUE CBI3KHA U, UL



MATEMATUKA B ICTOPMYECKOM PA3BUTHU

Hctopust popMupoBaHHS NOHATHS YMCHA: HATypallbHBIE Yiciia, APOOH, HETOCTATOYHOCTh PAllHOHATIBHBIX
qrcen 71 TEOMETPUUECKUX U3MEPEHU, UppalioHalbHble yrciaa. CTapuHHBIE CHCTEMBI 3aIIUCH
gucen. Ipobu B BaBuone, Erunre, Pume, OTKpBITHE HeCITHYHBIX Apo0eii. CTapuHHBIE CUCTEMBI Mep.
Hecaruunsie 1pobu U MeTpuyeckas cuctema mep. [losBieHne oTpuaTenbHbIX yicen u Hys. J1.
Marnunkuit. JI, Ditnep.

Bo3HnkHOBEHNE MaTEMaTHKH KaK HAYKH, ATAIbl ee pa3BUTHA. OCHOBHBIE Pa3felibl MATEMATHKH.
Brigaromuecss MaTeMaTHKH M UX BKJIAI B Pa3BUTHE HAYKH.

beckoHeYHOCTh MHOKECTBA MPOCTHIX Yncen. Yncna u IIuHbI 0Tpe3KoB. PalnonansHbIe yncia.
IToTpebHOCTS B MppannoHATBHBIX unciax. [Ikoma ITudaropa

3apoxxaenne anrebpsl B Henpax apudmernkn. An-Xopesmu. Poxxnenne OyKBeHHONH CHUMBOJIHKH.
[T.depma, ®. Buer, P. [lexapt. Mctopus Bonpoca o HaxoxaeHHH (HOPMYI KOpHEH anredOpanyeckux
ypaBHEHUH, HEPA3PEIINMOCTh B paJuKajlax ypaBHEHHI cTenenu, Oomnbine ueToipex. H. Tapranbs, Jx.
Kapmano, H.X. AGemnsb, 3. 'amya.

NzobpeTenne MeToa KOOPAUHAT, TIO3BOJISIONIETO MEPEBOANTH TEOMETPUIECKIE OOBEKTHI Ha S3BIK
anreOpsl. P. Jlexapt u 1. ®epma. [IpuMeps! pa3nudHbIX CHCTEM KOOPAWHAT Ha TUIOCKOCTH.

3anava Jleonapmo [Muzanckoro (PuboHauum) o kposimkax, yucia ®udonayuun. 3agada o MaxMaTHON
JIOCKE.
Hcroku Teopun BEpOSITHOCTEN: CTPaxoBoe N1e10, azapTHbie Urpbl. I1. depma u b. ITackans. A, bepuymu.
A.H. Konmoropos.
Ponp poccuiicknx yaeHsix B pa3putuu Mmarematuku: JI. Oiinep. H.U. Jlobauesckwuii, [1.J1.Ueosmmes, C.
Kosanesckas, A.H. Konmoropos.
Maremaruka B pazsutuu Poccuu: Ilerp I, mkosa MaTeMaTH4eCKUX ¥ HABUTaLKUX HayK, Pa3BUTHE
poccuiickoro ¢uora, A.H. Kpsutos. Kocmuueckas nporpamma u M.B. Kenapin

HAIIPABJIEHUS B TIPOEKTHOM JIESITEJIBHOCTH

Opnum u3 nyteit popmuposanus YV [l B OCHOBHOM IIKOJIE SIBJISIETCS BKIIOUEHHE 00YJaIOIINXCS B
y4eOHO-MCCIe0BATENbCKYIO U IIPOEKTHYIO A€ATEIHHOCTh, KOTOPasi MOXKET OCYIIECTBIIATHCA B paMKax
pealin3aiyy IporpaMMbl y4eOHO-UCCIICIOBATEIBCKON U MPOCKTHOM esTebHOCTH. [Iporpamma
OpHEHTHPOBAHA Ha MCIIOJIB30BaHUE B pAMKaX YPOUYHOU W BHEYPOUHOU AESITETFHOCTH ISl BCEX BUIOB
00pa3oBaTenbHBIX OpraHU3aANN IPH TTOTYYEHHH OCHOBHOTO O0IIET0 00pa3oBaHMUsL.
Crienurika MPOEKTHOI AesITeILHOCTH 00yYAIONINXCS B 3HAYUTEINBHOM CTETICHH CBsI3aHa C
OpHEHTaINNel Ha MOJTydeHUe MPOSKTHOTO Pe3yibTaTa, 00eCIeunBaloIIero pelieHne PUKIaTHON 3a1aun
Y UMEIOIIET0 KOHKPETHOE BhIpaxkeHne. [[poekTHast esTeTbHOCTh 00y4aroierocs pacCMaTPUBAETCS C
HECKOJIBKMX CTOPOH: MPOJYKT KaK MaTepUaIM30BaHHBIN pe3ybTarT, Mpolecc Kak padoTa mo
BBITIOJTHEHHIO TIPOEKTA, 3alIMTa MPOEKTa KaK MLTIOCTpAIrs 00pa30BaTeIbHOTO JOCTHKECHUS
00yJaloIerocs ¥ OpUeHTHPOBaHA HA (POPMHUPOBAHKE U PA3BUTHE METANPEAMETHBIX M TUYHOCTHBIX
PE3YyIbTATOB 00YYAIOIINXCSL.
Tembl IPOEKTOB, TIpeIaraéMbIX B 7 Kilacce:
1. Crapunnbie cucteMsl 3anucy uncen. Jpoou B BaBunone, Erunre, Pume, OTKpbITHE NECITHYHBIX
JIpOOeii.
2. CrapuHHBIE cHCTeMBI Mep. JlecsiTHUHbIe IPOOH U MEeTpUYecKasl CHCTEMa Mep.
3. Bblparomiyecs MaTeMaTHKH M UX BKJIaJ B pa3Butue Hayku. (JI. Maruuikui, JI. Ditnep.)
Tembl IPOEKTOB, IpeUIaraéMbIX B 8 Kilacce:
1. lixomna ITudaropa.
2. 3apoxaeHue anreOpsl B Heapax apupMETHKH. AT-X0pe3MH.
3. Poxnenue OykBeHHoi#l cumBonuku. [1.depma, @. Buer, P. lexapr.
Tembl IPOEKTOB, IpeUIaraéMbIX B 9 kiacce:
1. 3anaua Jleonapno [uzanckoro (PuboHayumn) o kpoiukax, yrcia Gubonaqyn. 3ampaqa o
IIaXMaTHOM JTOCKE.
2. Hcroku Teopuun BepOsSTHOCTEH: CTpaxoBoe Aelo, azapTHbie urpsl. [1. depma u b. Ilackans. f,
bepuymmu. A.H. KomMoropos.
3. Poub poccuiickux yueHsix B pa3Butuu maremaTuku: JI. Ditnep. H.U. JlobaueBckuii, I1.J1. UeObIi11eB,
C. Koanesckas, A.H. Konmmoropos.
4. Maremaruka B pa3Butuu Poccum: IleTp I, mkoma MareMaTndecknx U HAaBUTAIIKAX HAYK, Pa3BUTHE
poccuiickoro ¢mora, A.H. Kpeuos. Kocmuueckas nporpamma u M.B. Kengpim.



7 knace
PALIMOHAJIBHBIE YN CIIA
BrInTycKHUK HayduTCS:
1) moHUMaTh 0COOCHHOCTH ACCATUIHON CUCTEMBI CUUCIICHHUS,
2) BNafeTh NOHATHUSAMH, CBI3aHHBIMH C IEIMMOCTBIO HATYPalbHBIX YUCET;
BBITTyCKHHK MOTYYHT BO3MOYKHOCTB!
3) nO3HAKOMUMBCA C NOSUYUOHHBIMU CUCHEMAMU CYUCTEHUS C OCHOBAHUAMU, omauyHbimu om 10;
JIEMCTBUTEJILHBIE UUCJIA
BrInycKHUK HayquTCS:
1) ncnonp30BaTh HAYATBHBIE TIPEJCTABIEHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCE,
Buinycknuk nonyyum 6o3zmoxcnocme:
2) pazsums npedcmagietue 0 YUcie U YUCI08blX CUCIIEMAX OM HAMYPATbHBIX 00 0eliCTEUMEeTbHbIX
yuces; o poau 8bIYUCIEHUL 8 4ell08eHeCKOl NpaKmuKe:
MN3MEPEHUA, ITPUBJIMXKEHW S, OLLEHKHA
BrInycKHUK HayqUTCS:

1. wucnonp30BaTh B XO/€ pelICHHS 3aa4 dJIeMEHTapHbIE MIPECTABICHUS, CBA3aHHEIE C

MPHOTIKEHHBIMU 3HAYEHUSIMU BEITMIHH.
Buinycknuk nonyyum 6o3zmoxcnocme:

1. nownsamov, umo yucnosvie danubie, KOMOPbLE UCTOALIYIOMCA OISl XAPAKIMEPUCIUKYU 00bEKMO8
OKPYHCAIOWE20 MUPA, AGTAIOMCA NPEUMYUECMBEHHO NPUDOIUNCEHHBIMU, YMO HO 3ANUCU
NPUOTUNHCEHHBIX 3HAUEHULL, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O
nocpeuHoOCmy RPUOIUICEHUS,

2. NOHAMb, YMO NOSPEUHOCIb Pe3YTbIAMA 8bIYUCLEHUL OOIHCHA ObIMb COUBMEPUMA C
HOCPEULHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHUE BBIPAXKEHI A
BbIlTyCKHUK HAy4YUTCS:
1) BmaseTs MOHATUSIME «TOXIECTBOY, «TOXKAECTBEHHOE MTPe0Opa3oBaHmey, pelIaTh 3aa9u, CoAepIKaIIie
OyKBeHHBIE JJaHHBIC; pa0dOTaTh C HOpMyIaMu;
Buinycknuk nonyyum 603moxcnocme:
2)HayuumbCsl 8bINOIHAMb MHO2OULA208blE NPe0OPA308aHUS PAYUOHATbHBIX GbIPANCEHULL, NPUMEHSS

wWuUpoKuii Habop cnocob08 u NPUemos.
YPABHEHUA

BbIITyCKHHUK HAYYUTCS:

1) pemiaTh OCHOBHBIE BHJIBI PAIIMOHALHBIX YPABHEHUH C OJHON TIEpEMEHHOM.
Buinycknuk nonyyum 603moxcHocmy:

2) oerademuv cneyuanbHuIMU NPUEMamu peuleHus ypasHeHui.

8 kaacce
PALIMOHAJIbHBIE UHNCJIA
BhINyCKHMK HAY4HUTCS:
1) BBIpaxaTh 4mciia B 3KBUBAJICHTHBIX (popMax, BEIOMpas HanOoJee MOAXOAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CHTYyaIlHU;
2) CpaBHMBATH U YIOPSAAOYMBATH PAlMOHAJIbHBIC YKCIIA,
3) BBIMOJIHATH BBIYUCIICHUS C PAIIHOHAILHBIMHA YHCIIAMH, COYETasi YCTHBIE U TUCHhMEHHBIEC TPUEMBI
BBIYMCIICHUN, IPUMEHSATH KAJIbKYJIATOD;
BBINyCKHHK MOTYYUT BO3MOKHOCTB:
4) nO3HAKOMUMBCS C NOSUYUOHHBIMU CUCTHEMAMU CHUCTEHUSI C OCHOBAHUSAMU, omauynbimy om 10;
5) yenybums u pazeums npedcmasietius 0 HAmypaibHbLX YUCIAX U CEOUCMBAX OeTUMOCHIU;
JIEMCTBUTEJIbHBIE UMCJIA
BhINyCKHHMK HAY4HUTCS:
1) BnasieTs IOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTH €r0 B BEIYUCICHUSX.
Buinycxuux nonyuum 603mMoicHOCIb!
2) pazsums npedcmasieHue 0 Yucie U YUCI08bIX CUCEMAX OM HAMYPATbHbIX 00 OelCEUMEeNbHbIX

yucen; 0 poau GLIYUCACHULL 8 YETI08EUECKOU NPAKMUKE:
W3MEPEHUS, ITPUBJIMDKEHW A, OLIEHKU

BrITycKHUK Hay4UTCS:

1)ucmonp30BaTh B X0/1€ PEHICHUS 33724 dIIEMEHTapHBIE TIPECTABIEHU, CBI3aHHbIE C TPUOIMKEHHBIMU
3HAYEHUSMH BEITUIHH.

Buinycknuk nonyyum 603modxcnocmy:



2)noHsmy, YmMo Yuciosblie OaHHble, KOMOpble UCHOIb3YIOMCS OJisl XAPAKMEPUCMUKY 00beKmos
OKPYIHCAIOWe20 MUPA, SAGIAIOMCA NPEUMYUIECMBEHHO NPUOTIUNCEHHBIMU, YIMO O 3ANUCU NPUOTIUNCEHHBIX
SHAUEHULL, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMb O NOSPEUHOCHIU
npubUNCeHUS;
AJITEBPAMYECKUE BbIPAXKEHM A

BhIyCKHHUK HAydHTCS:
1) BBIIOIHATH IIPEOOpa30BaHMsI BRIPAKEHHUI, COEPIKAIINX CTEIICHH C ICJIBIMM [TOKA3aTSIIIMU 1
KBaJIpaTHbIC KOPHH;
2) BBITIOJHSTH TOXKACCTBEHHBIC IPEOOPA30BaHMS PAIIHOHAILHBIX BBIPAKCHUN Ha OCHOBE MPABUIT
JICHCTBYM HaJ MHOTOYWICHAMH M aareOpandecKuMH ApO0sSIMU;
3) BBIMOIHSTH PAa3JIOKCHUE MHOTOWICHOB Ha MHOXHUTEIIH,
Buinycknuk noxyuum 603moxcHocmy !
4)Hayyumvcsi 6bINOTHAMbD MHO2OUA208bLE NPEOOPAZ06AHUS PAYUOHATLHBIX 8bIPAICEHU, NPUMEHSIS
wWuUpoKuil Habop cnocobos 1 NPUemos,

YPABHEHUS

BbIITyCKHUK HAYy4YUTCS:

1) pemaTh OCHOBHBIE BHIIBI PAIIMOHANBHBIX YPABHEHUH C OJHON TIEPEMEHHOMN, CHCTEMBI IBYX YpaBHEHUI
C IByMs IEpEMEHHBIMUY;

2) NOHUMAaTh YpaBHEHHE KaK BaKHEHIIIYI0 MAaTEMaTHUECKYIO MOJIEIb AJIsl ONUCAHUS U U3yUeHUs
Ppa3HO00pa3HbIX peabHBIX CUTYAIUH, pellaTh TEKCTOBBIC 33aui aIreOPanuecKUM METOI0M;

3) npuMeHATH rpaduecKue NPeACcTaBICHHUs Ul NCCIeJOBaHUs YPaBHEHUH, HCCIICIOBAHUS U PELICHUS
CHUCTEM ypaBHCHI/Iﬁ C AByMs IEPEMECHHBIMU.

Buinycknuk nomyyum 603mMoHCHOCMb!

1. oerademv cneyuansHviMu npuemamu peweHs YypagHeHuti u cucmem ypasHeHuil, y6epeHHo
NPUMEHANb ANNapam ypasHeHuil 015 peuleHusl pasHoo0paA3HbIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX
npeomemos, NPaKmuKu,

HEPABEHCTBA

BrITTycKHHUK HayqnTCS:
1) mOHUMATH ¥ IPUMEHSATH TEPMHUHOJIOTHIO 1 CHMBOJIHKY, CBSI3aHHBIE C OTHOIIICHHEM HEPaBEHCTBA,
CBOWCTBA YKMCIIOBBIX HEPABEHCTB;
Buinycknuk noayuum 603Mo#CHOCb HAYUUMBCAL:
2) paznoobpasHvimM npuemam 00Ka3amenbCmed HePABeHCma.
OCHOBHBIE ITOHATHA. YMCJIOBBIE ®YHKINU
BbIITyCKHHUK HAYYUTCS:
1) ctpouTh rpaduku AMEMEHTAPHBIX (PYHKINN; UCCIIEAOBATh CBOWCTBA YHACIOBHIX (DYHKIIMI HA OCHOBE
W3yYeHUs TIOBEJICHHSI UX TPa(UKOB;
Buinycknuk noayuum 603Mo#CHOCb HAYUUMBCAL:
2) npo8oo0uUmb UCCACO08AHUS, CEA3AHHBLE C USYUEHUEM CEOUCME QYHKYUIL

9 knacc
PALIMOHAJIbHBIE UNCJIA
BrITycKHUK HaydnTCS:
1) ucnonb30BaTh MOHATHS U YUCHHS, CBSI3aHHBIE C IPONOPIIMOHAIEHOCTEIO BEJTUYMH, MPOIIEHTAMH B XOJIe
pEelIeHUs] MaTeMaTHYECKHX 3a/1a4 M 33]1a4 U3 CMEKHBIX IIPEIMETOB, BHIIMOJIHATH HECI0KHBIC
MPAKTHYECKUE PACUETHI.
BBITyCKHHK MOTYYHT BO3MOKHOCTB:
2) HayyumbCst UCNOIb308AMb NPUEMbL , PAYUOHATUIUPYIOWUE BBIYUCTIEHUS, NPUOOPECU NPUBHIUKY
KOHMPOAUPOBAMb BbIUUCIEHUS, BbIOUPASI NOOXOO0AWUL 051 CUMYAyUL Cnocoo.
JIEMCTBUTEJIbHBIE UUCJIA
BhINyCKHHUK HAy4HUTCS:
1) BMajeTh MOHATHEM KBJIPATHOTO KOPHS, IPUMEHSTh €T0 B BBIYHCIICHHSIX.
Buinycxuux nomyuum 603mMoicHOCHb!
2) pazsums u yenyoums 3HaHUs 0 OeCAMUYHOU 3anUc 0eticmeumensbHblx yucen (nepuoouieckue u
Henepuoouyeckue opoou,).
AJITEBPANMYECKHUE BbIPAXKEHUA
BrITycKHHUK Hay4UTCS:
1) BBITTONHSTH TOXIECTBEHHBIE TPe0Opa30BaHus PAITUOHAILHBIX BRIPAKEHHUI HA OCHOBE MPABHUII
JIeHCTBUI Ha/I MHOTOWICHAMH U aNreOpandecKuMu IpOOsSMU;
2) BBITIOIHSTH Pa3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIIH,



Buinycxuux nomyuum 603mMoicHOCIb!
3) npumenams modtcoecmeeHHvle NPeooPA306anUs 05l peueHus 3a0ay U3 pa3iuyHbIX paz0enos Kypca
(Hanpumep, 015 HAXOHCOCHUS HAUOOIbULE2O/HAUMEHBULE20 3HAYCHUS 8bIPAICCHUS).
YPABHEHUA
BrInycKHUK Hay4UTCS:
1) moHMMAaTh ypaBHEHHE KaK BaKHEHITYI0 MATEMAaTHIECKYIO MOJIEIb JJISl OTTMCAHUS U U3yUeHUS
Pa3HOO00pa3HBIX PeaTbHBIX CUTYAINH, peliaTh TEKCTOBBIC 33]aul alreOpandecKuM METO/I0M;
Buinycxuux nonyuum 603moicHoCmy:
2)npumensimo epagpuieckue npedcmagienust 0 UCCIe008anUs YPAGHEHUL, CUCTEM YPAGHeH U],
cooepaicauyux OyKeeHHble KOIPhuyuenmoi.
HEPABEHCTBA
BrInycKHUK Hay4UTCS:
1) periaTh TUHEHHBIC HEPABEHCTBA C OHOW MIEPEMEHHON U X CHCTEMBI; PEIIaTh KBaJIPATHbIC
HEPaBEHCTBA C ONIOPO Ha rpapuuecKue MpeICTaBICHHUS;
2) IPUMEHSTH anmapar HEPaBeHCTB JJIs PEUICHHMS 33]1a4 U3 Pa3InYHBIX Pa3feiioB Kypca.
Buinycxuux nonyuum 603mMoiCHOCIb HAYUUMBCAL:
3) paznoobpazHbimM npuemam 00KA3AmenbCmeda HepaseHCms, Y8epeHHO NPUMEHAMb annapam
Hepasencme 015l peuleHust Pa3Ho0OPAZHBIX MAMEMAMULEeCKUX 3a0ay U 304 CMENCHbIX NPeOMemos,
NPAKmuKu,
4) npumename epaghuneckue npedcmasieHus 05 UCCIeO08AHUSL HEPABEHCNE, CUCHEM HEPABEHCME,
cooepaicauyux OyKkeeHHble KOIPhuyuenmoi.
OCHOBHBIE ITOHATHA. YUCJIOBBIE ®YHKIINU
BrITTycKHHUK HayqnTCS:
1) mMOHUMATH ¥ UCIIONB30BaTh PYHKIIMOHAIBHBIE TIOHATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHNU);
2) cTpOUTh rpaUKH AMEMEHTAPHBIX (PYHKIINN; UCCIIEA0BATh CBOWCTBA YUCIOBBIX (DYHKIIMIA HA OCHOBE
M3YYeHUS TIOBEJICHHSI UX TPa(UKOB;
3) moHUMAaTh (PYHKIIMIO KaK BAXKHEHIITYI0 MATEMAaTHYCCKYIO MOJICIb JUIsl OIIMCAHUS TPOIIECCOB U SIBJICHUH
OKPYKaOIIEro MUPa, IPUMEHTh (PYHKIIMOHATIBHBIHN S3bIK JIJISl ONTUCAHUS U UCCIICIOBAHUS 3aBUCMOCTEH
MeXTy QU3NIECKUMU BETMINHAMH.
Buinyckuuk noayuum 803MoMCHOCb HAYUUMBCA:
4) nposodums uccied08anusl, C8A3AHHBIE C USYHUEHUEM CBOUCNE (PYHKYULL, 8 TOM YUCTe C
UCNONIL308AHUEM KOMNBIOMEPA, HA OCHO8E 2PADUKO8 U3YUEHHbIX DYHKYULL CMPOUms Oojiee CL0HCHble
epaguku (Kycouno-3a0aumuvie, ¢ «BbIKOJOMbIMUY MOYKAMU U M.N.);
5) ucnonvzoeamov yHKYUOHATLHBLE NPEOCMABLEHUSL U CEOUCMBA PYHKYULL Ot PeULeHUs.
MamemMamu4eckux 3a0ay u3 paziuyHblx pa3oenos Kypcd.
UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU
BrITTycKHHUK HaydnTCS:
1) mOHMMATh U UCTIONB30BATH SI3BIK MOCIIE0BATENLHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHUS);
2) IpUMEHSATH POPMYJIBI, CBI3aHHBIE C APUPMETHUECKON U TEOMETPUIECKOM MPOTPECCUsIMU, U anmapar,
c(hopMUPOBaHHBIN TIPU U3YYEHUH JIPYTHX Pa3JIeNoB Kypca, K PEHICHHUIO 33714, B TOM YUCIIE C KOHTEKCTOM
W3 peasibHOM KU3HHU.
Buinycxuux nonyuum 603mMoiCHOCb HAYUUMbCL:
3) pewiams KOMOUHUPOBAHHbBIE 3A0aUYU C RPUMEHEHUEM OoPMYL N-20 UNeHA U CYMMbL NEPBBIX NULEHO8
apugpmemuueckol U 2eoMempuyecKoli npozpeccul, RPUMeHsImMb HPU SMOM annapam ypasHeHul u
HepageHCcme;
4) noHumMams apudmemuuecKyro u 2e0MempuiecKyio npospeccul Kaxk QyHKyuu HamypaibHo2o
apeymenma, cea3vl8amsv ApUGYMemuyecKyro npoepeccuio ¢ TUHEHbIM POCIOM, 2eOMEMPUUECKYI0 — C
9KCNOHEHYUATIbHBIM POCHOM.
OIINCATEJIbHAS CTATUCTUKA
BhITTyCKHUK HAYYHUTCS UCIIOIB30BATh MIPOCTEHIITNE CITOCOOBI #PEICTABICHUS U aHATN3a CTATUCTHYECKUX
JTAHHBIX.
Buinycxuux nonyuum 603moicHocms npuobpecmu NepeoHa4AIbHbIL ONbIM OP2AHU3AYUL COOPA OAHHBIX
npu PoGeOeHUU ONpoca 0OUWECMEEHHO20 MHEHUS, OCYWeCMBIAMb UX AHAIU3, NPeOCMAGIAMb
pe3ybmamsl onpoca 8 uoee maobauybsl, OUACPAMMbL.
CJIVUAVIHBIE COBBITHSA Y BEPOSITHOCTbD
BrIycKHUK HAYYHUTCS HAXOJIUTh OTHOCUTEBHYIO YaCTOTY U BEPOSTHOCTh CITy4alfHOTO COOBITHSI.
Buinycxuux nonyuum 603mMoicHOCb NPUOOpecmu Onvlm npo8eOeHUs CIYUAUHBIX IKCNEPUMEHNO8, 8 MOM

yycie ¢ NOMOWbIO KOMNBIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEMAYUU UX PE3YIbMAMO8.
KOMBHMHATOPUKA



BI:IHYCKHI/IK HAay4YUTCs pCIIaTh KOM6I/IHaTOpHBIe 3aJa4d Ha HaXO0XIACHUEC YHClia 00BEKTOB HIIH

KOMOUMHAIHA.
Buinycxuux nonyuum 603mM0oiCHOCIb HAYYUMBCSL HEKOMOPHIM CHEYUATLHBIM NPUEMAM DEUleHUs.
KOMOUHAMOPHBIX 3A0aH.

3. TemaTnueckoe IJIAHUPOBAHUE

7 kjaacc — 3 yaca B HeJAeJII0

Pasznensr
MIPOrpamMMBbl

OcHOBHOE cofiepKaHUE 10
TEMaM

Koi-Bo
JacoB

XapakTepuCTHKa OCHOBHBIX BUIOB
JIeSITEeILHOCTH YYeHUKa (Ha yPOBHE yUeOHBIX
neicTBui)

OCHOBHBIE
HaIpaBJICHUS
BOCIIUTATEJILHOMN
eI TEILHOCTH

7 kaace

I'naBa 1. Boipa:keHus1, TO:K1eCTBA,

YPaBHeHUsI

22 4.

Bripaxenus

[IpeoOpazoBanue BhIpakeHUI
KonTponbenas padorta Nel

YpaBHeHUs ¢ OHOMN
TIepEMEHHOMN

Cratuctuyeckue
XapaKTePUCTHKH
KonTponbehas padota Ne2

o

HaxoauTe 3Ha4EHMS YHCIOBBIX BBIpa)KeHI/Iﬁ C
NEPEMCHHBIMU ITPU YKA3aHHBIX 3HAYCHUAX
MNEPEMCHHBIX. Hcnonp30BaTh 3HAKU B

BBITIOTHATE TIpOCTEHIIIe Ipeodpa3oBaHus
BBIPQKCHUI: TIPUBOIUTH MOJA0OHBIE
cliaraeMble, pacKphIBaTh CKOOKH B CyMMeE
WJTM Pa3HOCTH BBIPAKECHUH.

Pemats ypaBHeHUs BUaa ax=b mpu
Pa3IMYHBIX 3HAUYCHUSAX a U b, a TaKkxKe
HECJIOXKHBIC YPABHEHMUsI, CBOAAIINECS K HUM.

Hcnonp3oBaTh anmnapat ypaBHEHUN 111
peIIeHns TEKCTOBBIX 3a1ad,
HHTEPIPETUPOBATH pe3yibTaT. Mcmons30BaTh
MPOCTEHIITNE CTATUCTUIECKUE
XapaKTePHCTUKH (cpeHee apupMeTHnIecKoe,
pasmax, MoJia, MeaHa) JJIs aHaJIn3a psija
JaHHBIX B HCCJIOKHBIX CUTYyalUsAX

1,4,6,7,8

I'naBa 2. ®yukuun

11 4.

@OyHKIMU U uX Tpadukn

Jluneitnast GyHKIHS
Kontponpshas padorta Ne3

ol

Boruncisate 3HaYeHHS QYHKIIMH, 331aHHOM
(hopMyJIOH, COCTABIIATH TAOIUIBI 3HAYCHU
¢yukmmn. 1o rpaduky GyHKIMH HAXOAUTh
3Ha4YCHUE QYHKIUH 110 U3BECTHOMY
3HAUEHUIO apTYMEHTA U peliaTh 0OpaTHYIO
3agaqy. CTpouTh rpa Ky IpsIMOi
MPONOPLIMOHAIBHOCTHA U TUHEUHOU
(YHKIIMH, OTTMCHIBATH CBOWCTBA 3TUX
¢yukwii. [loHnMaTh, KaK BIMSIET 3HAK
koadduirenta kna pacrnonoxenue
KOOPIUHATHOH IIOCKOCTH TpaduKu
¢ynkm y=kx, rae k#0? Kak 3aBucut ot
3HAYeHUH kv b B3aMHOE pacIiooKeHre
rpauKoB ABYX (YHKIHIA Buna y=kx+b.
NuTepniperupoBaTh rpaduku peaabHBIX
3aBHCHMOCTEH, OMMUCHIBAEMBIX (hopMyIaMu
Bunay=kx, ranek#0 u y=kx+b

2,3,6,8

I'maBa 3. CteneHb ¢ HATypaJbHbIM
nokasareJsjiemM

11 u.

Brruncnsts 3HaueHus BEIpaKeHUH Buaa a" ,
/i€ a- MPOU3BOJIBHOE YUCIIO,N- HATYpaJbHOE
YHCII0, YCTHO U MUCbMEHHO, a TAaKXKe C
MTOMOIIIBIO KalbKyJsiTopa. GopMynupoBath,

1,2,4,6,7




Crenenb U ee cBOiicTBa 5 3aIUCHIBATh B CUMBOJIHYECKOH (hopme n 2,47
5 000CHOBEIBATH CBOMCTBA CTETICHH C
gﬂHOquHH 1 HATypaJIbHBIM MoKa3areneM. [IpuMeHsTh
OHTpOIbHAA paboTa Ned CBOIICTBa CTeNeHH JIsl Ipeodpa3oBaHus
BBIpKEHUN. BBIMOTHATS YMHOXKEHHE
OTHOWICHOB U BO3BEJCHUE OHOUWICHOB B
ctrenedb. CTpouts rpaduky GyHKIui y=xu
y=X. Pemath rpaduueckue
ypaBHeHMAX*=KX+bh, X*=kx+b, raek,b -
HEKOTOPbIE YUCIIA.
I'maBa 4. MHoOro4J1eHbl 17 u. 3anuchIBaTh MHOTOWIEH B CTAaHAAPTHOM 1,2,5,8
BUJIE, OIPEIEIATH CTCTIIEHbh MHOTOWICHA.
BEIOMHATE CIIOXKEHUE W BEIYUTAHUE
MHOTOWICHOB, YMHOKEHHE OJHOWICHA HA
MHOTOWICH, BEITIOJHATH Pa3I0KeHHE
CyMMa 1 pa3HOCTb 3
MHOFOWICHOB MHOTOUYICHOB Ha MHOXHTEJH, UCTIONb3YS
BBEIHECCHUE MHOXHTEIIS 32 CKOOKH M CIOCO0
[IpousBenenne MHOrOWIEHA U 6 IpYNNUpOBKHU. IIpUMEHATS AeHCTBUS C
OJIHOUJICHA 1 MHOTOUWICHAMHU TIPH PEeIICHUH
6 pa3Ho0Opa3HBIX 3a/1a4, B YACTHOCTH MPHU
Kontposnbnas pabora Ne5 pEIIeHUH TEKCTOBBIX 33]1a4 C IIOMOIIIBIO
I[IpousBeeHHe MHOTOUJIEHOB 1 ypaBHCHHU
Konrtponshas padora Ne6
I'naBa 5. ®opMyJibl COKPAIIEHHOT O 19 4. JloKa3bIBaTh CIIPaBEMIIMBOCTD (POPMYIT 1,345
YMHOKeHHUsI COKPAIIEHHOTO YMHOXKCHUS, IPUMEHSTh UX B
peoOpa30BaHUH LIENBIX BEIPKEHHH B
MHOTOWICHBI, & TAKKE TS Pa3I0KEeHUSI
KBagpat cymmBI 1 kBagpar 5 "
pasHocTH 5 MHOTO4WICHOB Ha MHOXHUTEH. Mconbp3oBaTh
pa3inyHbIe TPeoOpPa30BaHus IETBIX
Pasznoctb kBanparoB. Cymma u BBIPAXKCHUI TIPU PELICHUH YPABHEHUH,
PasHOCTH KYOOB JIOKa3aTeNbCTBE TOXK/ECTB, B 33/1a4ax Ha
1 JIETUMOCTD, B BBIYMCIICHUH 3HAYCHU I
KonrponsHas pabora Ne7 6 HEKOTOPBIX BRIPAKEHUN C TIOMOIIHIO
[IpeobpazoBaHue METBIX 1 KallbKyIATOpa
BBIPAKEHUHN
KonTponbshas paborta Ne8
I'maBa 6. CucreMsl JUHEHBIX ypaBHeHuUid | 16 4. Onpenensars SBISETCS JIM Tapa Ynucel 3,4,6,8
pelIeHnEM JaHHOTO YPaBHEHHUS C IBYMS
JuHeiiHble ypasHeHus ¢ gByms | 5 [IEpEMEHHBIMH. Haxo;[VHTL myTém nepedopa
IeJIbIe PEIICHUS IUHEHHOTO YPaBHEHUS C
TCPCMCHHBIMH H X CHCTCMBI 10 IByMs iepeMeHHbIMU. CTPOUTh Tpaduk
Pemrenne cuctem TMHENHBIX ypasHenus ax+by=c, raea#0 i b#0.
ypaBHEHHit 1 Pemate rpadmdeckumM criocoOOM CUCTEMBI

Konrtponbsnas padora Ne9

JIMHEWHBIX YPaBHEHUH C IBYyMs
nepeMeHHBIMH. [IpuMeHsTh criocob
MOJICTAHOBKHU M CHIOCO0 CIIOXKEHHS IPU
PELIECHUH CUCTEM JIMHEWHBIX YpaBHEHUH €
JBYMS IIepeMeHHbIMU. PeriaTh TEeKCTOBbIE
3aJjauyl, UCTIOJIb3ysl B KAUECTBE
anredpandecKor MOJICIIH CUCTEMY
ypaBHeHuil. MHTepnpeTHpoBaTh pe3yibTar,
MOIY4EHHBIH MPU pelIeHUH CUCTEMBI




IloBTOpEHME

Hrorosast KOHTpOJIbHAs paboTa
NelO

[IpeobpazoBanue BhIpaXKCHU .
CrerneHb U ee CBOHCTBa

DopMyITBI COKpPAIIEHHOTO
YMHOXEHHUS

CHCTEeMBI TUHEHHBIX
ypaBHEHUI

Hrorosslil ypok

6 4. BoinonsaTe npocTeiiiie npeodpazoBaHus
BBIPKCHHH: IPHBOANTH MTOIO0HEIE

2 cliaraeMble, pacKpbIBaTh CKOOKH B CyMMe

1 WM Pa3HOCTH BhIpaXXeHUU. Beruncnsath

3Hau€HUs BBIpAKEHUN BUAa a" , TIE a-
IIPOM3BOJIBHOE YHCJI0,N- HATYpaIbHOE YUCIIO,

1 YCTHO M MMUCBMEHHO, a TaK)Ke C IIOMOLIbI0

1 KaJbKyJsTOpa. JloKa3bIBaTh CIIPaBeIMBOCTD
(opMyIT COKpaIEHHOTO YMHOKEHHS,

1 MPUMEHSATh UX B MPE0Opa30BaHUH LIEBIX

BBIp@KEHUN B MHOT'OWIEHBI, a TAKXKe IS
pa3i0kKeHUs MHOIOWIEHOB HA MHOXKUTEJIH.
ITpuMeHATh crioco0 MOACTAHOBKU U CIIOCOO
CJIO’KEHMS IIPU PELLICHUU CUCTEM JIMHEHHBIX
YpaBHEHUI ¢ ABYMS IIEPEMEHHBIMU

1,2,3,45,6,7,8

8 kiacce — 3 yaca B HexelII0

I'naBa 1. PanimonajbHbIe 1po0ouU 23 v, ®opMynupoBaTH OCHOBHOE CBOWCTBO PallOHAIBHON 1,3,7,8
JpoOu U IPUMEHATH €ro JyIsd npeodpa3oBaHus ApoOeH.
BbINONHATE cll0)KeHue, BBIUUTaHUE, YMHOKEHUE U
Panmonanbuble 1pobu U ux | 5 N
9 JeNieHne pallMoOHAIBHBIX po0eii, a Takke BO3BEICHUE
CBOICcTBa
6 JIpoOH B CTETECHb. BBIMOMHATE pa3inuyHbIe
CyMMa Y Pa3HOCTh Hpo6eﬁ Hpeo6pa3OBaHI/I$I panrnOHAJIBHBIX BLIpa)KeHI/Ifl,
1 JIOKa3bIBaTh TOX/IECTBA. 3HATH CBOMCTBA
Konrtponbnas pabora Nel k
KUMK Y= ¥, raek#0, u yMeTb CTPOUTH €€ rpaduxk.
[IpousBeneHune u yacTHOE 10 (yKunm Y= ¥, rackz0, u ym R pag
pobeii Hcnonb3oBaTh KOMIBIOTED IS HCCIEIOBAHUS
P 1 MOJIOXKeHUS rpadka B KOOPAWHATHOH MJIOCKOCTH B
KonTponbshas pabota Ne2 3aBHCHMOCTH OT K
I'naBa 2. KBagpaTHble KOPHU 19 u. | [IpuBOAWTH IPUMEPHI PALIHOHAIBHBIX U
HppalMOHABHBIX Yyncell. HaxoauTs 3HaueHus
N apuQMeTHIeCKUX KBAJAPATHBIX KOPHEH, UCIIONIB3YS
JlelicTBUTENbHBIC YHCIIA 2 pud P pHEH, Y 2,3,6,7,8
py HeOOXOIUMOCTH KAIIBKYISATOp. JJoKa3pIBaTh
ApudmeTHaeckuii 5 TEOPEMBI 0 KOpHE U3 IPOU3BEACHUS U IpooH,
o =
KBaJpaTHLIM KOPCHR 3 ToxkIecTBO ¥ & = [a|, mpUMEHATD HX B
CroiicTBa peo0pazoBaHUsIX BeIpaxeHU. OCBOOOXKIATHCS OT
a
apU(PMETHIECKOTO 1 N ¥
HpPaAIMOHAIBHOCTH B 3HAMEHATEIIAX JIpooOeid Buaa™? |
KBaJIPATHOTO KOPHS 7 '
KoutpossHast padota Ne3 VBIVE  BRIHOCHTH MHOXXWTEND 3a 3HAK KOPHS U
BBIHOCUTHh MHOKHTEIb TI0J] 3HaK KOpHS. Vcronb30BaTh
IIpumeneHne CBOICTB 1 KBaJpaTHbIC KOPHM JJIs1 BEIPAXKEHHUS IEPEMEHHBIX U3
apu(pMETHYECKOTO reoMeTpudeckux u gusmdeckux Gopmyi. CTpoUTh
KBaJIpaTHOTO KOPHS Vx
rpaduk QyHKIUH y= '~ ¥ WITIOCTPUPOBATh Ha
Kontponbshnas padota Ne4 rpaduke e CBOWCTBa
I'aaea 3. Kpagparubie ypaBHenusi | 21 u. | Pemats kBanpaTHsle ypaBHenus. Haxoants mondopom | 1,2,4,5,6
KOPHHU KBaJpaTHOI'O ypaBHEHHUs, UCIIOJIb3YS TEOPEMY
Buera. UccnenoBath KBajpaTHbIE YpaBHEHUS 110
Ksanparnoe ypaBrenune u | 10
JTUCKPUMHHAHTY U Kod(dumuentam. Pemars 1poOHbIe
€ro KOpHU
P 1 palyOHalIbHbIE YPaBHEHMS], CBOJS PELIEHNE TAKUX
KOHTpOH])HaH pa60Ta No5 ypaBHeHI/II?'I C MOCJICAYIOIIUM HUCKITIOYECHUEM
9 MMOCTOPOHHUX KOPHEH. PemiaTsh TekcToBBIE 3a1a4H,
JlpoOHBIE pariioHaIbHBIC




YpaBHCHUA

KonTponbhas pabora Neb

HCIOJIb3YA KBAAPATHBIC U ,Z[pO6HBIe YpaBHCHU

I'maBa 4. HepaBeHcTBa 20 y. | ©opmyIHpOBATH U JOKA3bIBaTh CBOUCTBA YUCIOBBIX 3,5,7,8
HepaBeHCTB. VIconp30BaTh anmapaT HEpaBeHCTB LIS
OILIEHKH MOTPEUTHOCTH U TOYHOCTH MPUOITHKESHHS.
YucoBrble HepaBeHCTBA U | 8
. Haxomuts nepecevenust 1 00beIMHEHHE MHOKECTB, B
UX CBOICTBa 1
YaCTHOCTH YHCIIOBBIX IPOMEXKYTKOB. Permrath
KonTponbHas pabota Ne7 JUHEHbIe HepaBeHCTBA. Perath cucTeMbl JMHEHHBIX
10 HEPaBEHCTB, B TOM YHCJIE TAKUX, KOTOPBIE 3aIICAHbI B
Hepasenctsa ¢ oHoi 1 BHJIC IBOMHBIX HEPABSHCTB
TIEpEMEHHON U UX CHCTEMBI
KonTponbhas paborta Ne§
T'aaBa 5. CreneHb ¢ HeJabIM 11 4. | 3HaTh ompeseNeHUe U CBOMCTBA CTEIICHHU C LIEIBIM 1,2,4,6,8
nmoka3zarejeM. JJIeMeHTbI nokasareneM. [ [puMeHsTs CBOHCTBA CTETICHH C HENTBIM
CTATHCTUKH MOKAa3aTelleM MPH BHIIOJTHEHUH BBIYHCICHIH 1
npeobpa3zoBaHuil BeIpakeHui. Micronp30BaTh 3amuch
Yrcell B CTAaHAaPTHOM BHJIE JIJISl BBIPAXKESHHS U
CreneHs ¢ 1ebIM 6
. COIIOCTABIICHHS Pa3MEPOB 00BEKTOB, IIUTEIEHOCTH
MoKa3aTeneM u eé 1
N MIPOLIECCOB B OKPYKAIOIIEM MUDE.
CBOICTBa
[TpuBOIUTE IPUMEPEI PETIPE3CHTATUBHON 1
KonTtponbHas pabora Ne9 | 4 P PHUMEPBI perp
HEepenpe3eHTaTUBHON BEIOOPKH. M3BNIeKaTh
1eMeHTbl CTATUCTUKU HH(I)OpMaLH/IIO us3 Ta6J'II/I]_[ YaCTOT U OPTaHU30BbIBATH
WH(POPMAIIVIO B BUJIE TAOJHUI] YaCTOT, CTPOUTH
WHTEpPBAIBHBIN psAll. VICcONb30BaTh HATIIAIHOE
Mpe/ICTaBlIeHNe CTAaTUCTUYECKO nH(OpMAIK B BUIC
CTONOYATHIX U KPYTOBBIX THArpamm, MOJIUTOHOB,
THCTOTPaMM
IloBTOpEHUE 8y, BrinonHATh pa3nuyHble MpeodpazoBaHUs 1,2,3,4,5,6,7,8
I Seii 1 paOHANEHBIX BEIPAKCHUH, TOKA3hIBATh TOKIECTBA.
POMSBE/ICHHC 1 9aCTHOC IPOOCH OcBOOOXKIATECS OT UPPALUOHAIEHOCTH B
a a
CBoiicTBa apr(METHIECKOTO 1 T TmaT
pup 3HAMEHATENAX Apoleit Buga™? |\ VFIVE  ppHOCHTB
KBaJPaTHOTO KOPHS
1 MHOYKHTEITh 32 3HAK KOPHS U BEIHOCHTH MHOKUTEIb
IIpumenenue cBoicTB Vx
noJ 3HaK KOpHs. CTpouTs rpaduk GyHKIHN y= " 1
apu(pMeTHIeCcKOTo KBaJIPaTHOTO 2 N 9
WJLTIOCTPUPOBATh Ha Tpaduke e€ cBoiicTBa. Pemarth
KOpHS 9 o
P 1 TMHEHHEBIC HEPAaBeHCTBA. Pemarh CHCTEMbI JTMHEHHBIX
HToroBast KOHTPONIBHAS paGoTa HEPABCHCTB, B TOM YHUCJIC TAKHX, KOTOPHIC 3aIIHCAHEI B
BUJIE IBOMHBIX HEpaBeHCTB. IIpuMeHaTh CBOIiCTBA
JIpoOHBIC PAIHOHANBHBIC yPABHCHHS . 1 CTEIEHU C LIEIBIM ITI0Ka3aTeIEM IIPH BBITIOJIHEHUU
HepagencTsa ¢ 0/1HO# nepeMeHHOI u BBIYUCIICHUH 1 TIPEOOpa30BaHUil BBEIPAKCHHUH.
HX CUCTEMBI 1
CreneHs C 1eJIBIM ITOKa3aTelieM H e
CBOMCTBa
HToroBeiii ypok
9 kjacc — 3 yaca B HeJIeJII0
I'maBa 1. CBoiicTBa pyHKIHUH. 224. | Berwmcusts 3HaueHus GpyHKINM, 33aaaHHON popmynoi, | 1,3,4,7,8

KBagparuunasi pyHkuus

a TAKKC IByMs U TPEMA (bOpMy.]'[aMI/I. OmnuceBaTh




DyHKIIMH U UX CBOICTBa 5 CBOMCTBA (D)YHKIMI HA OCHOBE UX IpauIeCcKOro
K . 4 npencTaBieHus. MIHTepnpeTupoBaTh rpaguku
BaJIpATHBIM TPEXIICH peaybHbIX 3aBUCUMOCTeN. [loKka3bIBaTh CXeMaTH4eCKU
KoutponbHas pa6ora Nel | 1 MOJIOKEHUE HA KOOPIUHATHOM IJIOCKOCTH IPauKOB
Gbyukimity=ax?, y=ax?+n, y=a(x-m)?2. Ctpouts rpaduk
Ksanparuunas Qpynkums u | g ¢GyHKIMH y=ax*+bX+c, yMETh YKa3bIBaTh KOOPIMHATEHI
e rpacux 3 BEpIIMHBI TapaloJIbl, €€ 0Cb CUMMETPUH, HAIIPABJICHUE
BeTBel mapaboIbl.
Crenennast QyHKITHSL.
Kopens n-it crenenu 1 N300paxath cxeMaTHueCKH rpauk QyHKIUHN y=X"C
YETHBIM U HEYETHBIM N. [IoHMMAaTh cMBICI 3anucen
KonTponbsHas paboTta Ne2 ar ar
‘a va
suma ' V¥ ., rae a — HekoTopoe uncio. Mimets
MIPEJICTaBJICHUE O HAXOXKACHUU KOPHEH N-I CTEeTeHu C
MIOMOIIBIO KAJIBKYJIATOpA
I'naBa 2. YpaBHeHuUs U 14 4. | Pemars ypaBHEHUs TpeTbel U YETBEPTOM CTENIEHH C 2,4,6,7,8
HEePaBeHCTBA C O/IHOIi MepeMeHHOoI TTOMOIIBIO PA3JI0OKEHUsI HA MHOXKUTENN U BBEJICHUS
BCIIOMOTaTeIbHBIX TIEPEMEHHBIX, B YACTHOCTH PEIIaTh
N OWKBaapaTHBIC ypaBHEHUs. Pemats apoOHbIe
YpaBHeHHUs ¢ OTHOMH 8
. panyoHaNbHBIC YPaBHEHHS, CBOIS HX K LIEJIBIM
nepeMeHHON 5 o N .
YpaBHEHUSM C TOCTeIYIOIEel MPOBEPKOil KOPHEH.
Hepagenctsa ¢ onHoi .
9 1 Pemratr HepaBeHCTBa BTOPOH CTETIEHH, UCTIONB3YS
nepeMeHHON
p rpaduyeckue npeacTaBieHus. Mcnonp3oBats MeTOn
KonTtponbHast pa6ota N3 WHTEPBAJIOB JJIsl PEUICHUS HECTIOKHBIX PallMOHAIBHBIX
HEPaBEHCTB
I'naBa 3. YpaBHeHus u 17 u. | Ctpouts rpaduku ypaBHeHUH ¢ qByMs nepemenusivu | 1,3,5,6,7
HEPABEHCTBA C ABYMS B MIPOCTEHINIX CIydasx, KOrna rpaduKoM sBISIETCS
nepeMeHHbIMH npsiMasi, mapadona, THIepooIIa, OKPYKHOCTb.
Ucnonb3oBaTh UX i TpadMuecKOro peeHus CUCTEM
aBHEHUI C IBYMS IEPEMEHHBIMH.
YpaBHEHHUS C IBYMS 10 P Y P
MIEPEMEHHBIMH U MX Pemrates cioco0oM MOICTaHOBKH CHCTEMEI IBYX
CHCTEMEBI 6 YpaBHEHUII ¢ ABYMS IEPEMEHHBIMH, B KOTOPBIX OJTHO
1 aBHEHNE IEPBOM CTENEHH, a APYroe — BTOPOH
HepaseHnctBa ¢ nByms P p > 8 ApYT P
CTETICHH.
MIEPEMEHHBIMH U MX
CHUCTCMbI Pemarb TEKCTOBBIE 3a/1a41, UCIIOJIB3YS B KAUECTBE
anreOpandecKoil MOIENN CUCTEM aBHEHUH BTOPOU
Konrponsnas pabora Ned P y P p
CTETICHH C IByMs IIEPEMEHHBIMU; pelIaTh
COCTaBJICHHYIO CHCTEMY, HHTEPIIPETUPOBATh PE3yIbTaT
I'nasa 4. Ilporpeccun 15 u. | [IpuMeHsITh HHIEKCHBIE 0003HAUCHUS [Tl YICHOB 1,3,5,7,8
nocinenoBaTenpbHocTeil. [IpuBoauTE IpUMEpHI 3a1aHUs
MoCIIeI0OBaTeIbHOCTEH POpMYIIOii N-To YiieHa 1
Apudpmerndeckas 7 o (bvp Y
PEKYpPPEHTHOH (POPMYIIOi.
MIpOrpeccus 1
BoeiBoauTh GopMyItbl N-To YiieHa apuMETHUECKON
KonTponbsHas paborta Ne5 opy 1a ap ¢
6 MIPOrPECCUH U TE€OMETPUUYECKON IPOTPECCUH, CYMMBbI
['eoMeTpHUecKast 1 MIEPBEIA N WICHOB apU(PMETUICCKON U TEOMETPUICCKON
IIPOrpeccust MIPOTPECCHIA, PeIIaTh 3aJ]a4i ¢ UCTIOJIh30BAHUEM ITHX
(dopmyir. JIoka3pIBaTh XapaKTEPUCTUIECKOE CBOHCTBO
KonTtponbras padora Ne6 apu(METUICCKON ¥ TEOMETPUICCKOM IPOTPECCHH.
Pemats 3amaun Ha CIOXKHBIE IPOIICHTHI, HCIIONB3YS
MIPU HEOOXOAUMOCTHU KaJIbKYJISTOP
I'1aBa 5. DjeMeHThI 13 4. | BemomHUTH Mepedop Bcex BO3MOKHBIX BapuaHToB s | 2,4,6,7

KOMOMHATOPUKHU ¥ TEOPUH
BEPOSITHOCTH

nepecuéra 00bEKTOB U KOMOMHAIMHN. [IpUMEeHSTh
MPaBIIO KOMOMHATOPHOTO YMHOKCHHSL.




HauanbHble cBeIeHUS U3
TCOpUU BepOHTHOCTeI\;I

KonTponbsHas paborta Ne7

DJIeMEHThl KOMOWHATOPUKH

Pacrio3HaBaTh 3a7a4M Ha BHIYHMCIIEHHE YHCTIa
MEePECTAaHOBOK, pa3MeEIIeHH, COUeTaHNN U MPUMEHSATh
COOTBETCTBYIOIINE (POPMYJIBI.

BrruncnsaTh yactoTy ciydaiHOro coobITHs. OIeHHBATh
BEPOSITHOCTh CIYYaifHOTO COOBITHS C TIOMOIIBIO
Y4acTOTHI, YCTAHOBJIGHHOW OIBITHBIM ITyTéM. Haxomuts
BEPOSITHOCTH CIY9aifHOTO COOBITHS Ha OCHOBE
KJIACCUYECKOTO OIPEHETICHUS BEPOSTHOCTH.
[IpuBOAUTH TPUMEPHI TOCTOBEPHBIX 1 HEBO3MOMXKHBIX
COOBITUH

IloBTOpEHUE
KBanpaTHblid TpEXWIeH

Crenennas ¢yukius. Kopens N-if
CTEIICHU

HepaBenctsa ¢ o1HO# mepeMeHHO

ypaBHeHI/ISI C IByMs IEPEMCHHBIMU U
HUX CUCTCMBI

HepaBeHCTBa C ABYyMs ICPEMCHHBIMU
1 UX CUCTCMbI

HToroBast KOHTpONbHAas paboTa

Apudmerrnyeckast IpOrpeccusl.
I'eomeTpuyeckas nmporpeccus

OneMeHTbl KOMOMHATOPHKH.
HayvaneHble cBeneHus U3 TeOpun
BEPOSATHOCTEN

ITonroroBka K 3K3amMeHy

214

OnuceIBaTh CBOMCTBA (DYHKIIMIA HA OCHOBE UX
rpa¢uuecKoro npeacrasieHus. IHTepnpeTHpoBaTh
rpaduKu peagbHBIX 3aBHCHMOcTei. [Toka3piBaTh
CXeMaTHIECKH MOJIOKeHNE Ha KOOPANHATHON
TUTOCKOCTH TpadukoB GyHKImity=ax?, y=ax?+n, y=a(X-
m)2. CtpouTts rpaduk QyHKuNM y=ax’*+bx+c, yMeTh
YKa3bIBaTh KOOPJWHATHI BEPIIHHBI TapaboIIbl, €€ 0Ch
CHUMMETpHH, HallpaBJIcHUE BeTBeH mapabossl. PemaTs
HEpaBEHCTBA BTOPOH CTEIEHH, UCTIONb3Ys
rpadudeckue npeacTaBiaeHus. Vconp30BaTh METOX
WHTEPBAJIOB JUTS PEIISHHUS HECIOKHBIX PAIlHOHAIBHBIX
HepaBeHCTB. Vcnonb30BaTh UX 14 rpaduaeckoro
pelIeHNs CHCTEM YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMH.

Pemars crnocoOoM MOJICTAHOBKH CUCTEMBI IBYX
YpaBHEHHI € IBYMsI IEPEMEHHBIMU, B KOTOPBIX OJHO
YpaBHEHUE NEPBOM CTEMEHU, a APYroe — BTOPOU
CTEIEHU.

Pemarp TexcTOBBIE 3a/1a41, UCIIONIB3YS B KAUECTBE
anreOpandecKor MOJICITH CUCTEMY YpaBHEHHH BTOPOM
CTCTICHU C IBYMs NEPEMEHHBIMU; PCIIATH
COCTaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBATh
pe3ynbTaT. BRIBOIUTE hOpMyITEI N-TO WieHa
apudmMeTndeckoil mporpeccuu U TeOMEeTPHUECKOM
MIPOrPECCUM, CYMMBI IIEPBBII N YIEHOB
apu(MeTHIECKO U TEOMETPUUECKON MPOTPECCHIA,
peuiaTth 3a1a4M ¢ UCTIOIB30BaHUEM 3TUX (hopMyIL.
Jloka3bIBaTh XapaKTEPUCTHUECKOE CBOMCTBO
apu(PMETHICCKON ¥ TEOMETPUICCKOH TIPOTPECCHH.
O1neHrBaTh BEPOSTHOCTH CIIYYailiHOTO COOBITHS C
IIOMOIIBIO YaCTOThI, YCTAHOBJIIEHHOM OIIBITHBIM ITyTEM.
Haxoaute BeposATHOCTh clly4aitHOro cOOBITHS Ha
OCHOBE KJIACCHYECKOTO OIPENETICHUS BEPOSITHOCTH.
[IpuBOAUTH IPUMEPHI 1OCTOBEPHBIX U HEBO3MOMKHBIX
COOBITHIA.

1,2,3,45.6,7,8
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