


PABOYAS TPOT'PAMMA Auredpa 7 — 9 kiraccol

Jlannas pabouasi mporpamMMa OpHEHTHPOBaHA Ha yUUTeJIe MaTeMaTHKH, paboTatonux B 7-9
kiaccax o YMK FO.H.MaxkapsrueBa u Ap. u pa3paboTaHa B COOTBETCTBUU CO CIEAYIONIUMH
HOPMAaTHBHBIMU TOKyMEHTaMHU:

1.®enepanbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 001IeTro 00pa3oBaHus,
YTBEPXKJACHHOTO MpUKa3oM MuHucTepcTBa 0OpazoBanms u Hayku PD ot 17 mexadps 2010 roga Ne 1897.
2.0cHoBHas 00pa3oBaTeNIbHAs MporpaMMa OCHOBHOTO o01miero odpaszosanuss MBOY COI Nel7.
3.IIpumepHBIe TPOrpaMMEI IO yueOHBIM IpeaAMeTaM. MaTemMaTHka 5-9 Kiaccol - 3-¢ U3aaHue,
nepepadotanHoe — M. [Ipocsemenne. 2011 — 64¢ (CtanmapThl BTOPOTO IMMOKOJICHHS )

4 Ilporpammsl k yueOHuKaM « Anredpa, 7», «Anredpa, 8», «Anredpa, 9» mms o0meodpazoBaTeTbHBIX
mkon aBTopoB FO.H.Makapserues, H.I'.Munmrok, K.1.Hemxkos, C.b.CyBoposa

Coopuux pabouux npoepamm. Aneedopa 7 — 9 xnaccol. (coct. T.A. Bypmuctposa - M.: «[IpocBenieHue»,
2020)

1. IlnaHupyemble pe3yJbTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa
Nzydenune anreOpsl 0 JaHHOI MporpaMMe CIIOCOOCTBYET (OPMUPOBAHUIO Y
yUaIIuXCsl TUYHOCTHBIX, METANPEAMETHBIX 1 MPeAMETHBIX Pe3yJIbTAaTOB 00yUYCHUS,
COOTBETCTBYIOIINX TpeOoBaHusIM DenepasbHOro rocyaapcTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO O0IIET0 00pa3oBaHMUsL.
JIMYHOCTHBIE Pe3yJIbTAThI

Tematnueckoe MIaHUPOBaHUE M0 anredpe i 7-9 Kiacca COCTaBJICHO C yYETOM paboueii mporpaMMel

BOCMHTaHUsA. BocruTaTenbHbIN MOTEHIIMAI JAHHOTO Y4eOHOI0 peaMeTa 00eCeunBacT pean3aluio

CIIETYFOINNX [IEJIeBBIX IPHOPUTETOB BOCITUTAHUS 00yJAIOIITIXCS |

1. IlarpuoTHYECKOE BOCHUTAHHE:
MPOSIBIICHUEM HMHTEpPECA K MNPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTeéMaTHUKH, LEHHOCTHBIM
OTHOLUEHUEM K AOCTHKEHUSIM POCCUUCKHX MAaTEMAaTHUKOB M POCCUIICKON MAaTeMaTHYECKOU IIKOJIBI,
K ACIIOJTb30BAaHUIO 3TUX JOCTH)KCHHUN B IPYTUX HayKax W MPHUKIATHBIX cepax

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

HpElKTH‘ICCKPIM HpI/IMeHeHI/IeM ILOCTI/I)KCHI/Iﬁ HayKI/I, OCO3HAHUEM BaAXXHOCTU Mopaano OTUYCCKUX
MIPUHIIUTIOB B JESATENLHOCTH YIYEHOTO

3. HVXOBHO- HpPAaBCTBEHHOEC BOCIIUTAHUE.
TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJAaHWHA W peaju3alldd ero Ipas.,
MPEJICTABICHUEM O MaTEeMAaTHIECKIX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYD, SBICHUH,
MIPOLEAYP TPaXkKAaHCKOTO 00IIecTBa (BEIOOPHI, ONIPOCH U TP

4, TpymoBoe BOCIIMTAHHUE:
YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE€ B pEIICHUH TPAKTHYECKUX 3aJad MaTeMaTHYECKOM
HAIpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOr0 OOpa30BaHWs Ha TMPOTSHKEHUH BCE
JKU3HH IS YCTICIIHOW MPOQECCHOHANBHON JEITENbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHIA;
OCO3HAHHBIM BHIOOPOM M TIOCTPOCHUEM MHJIMBHIYATbHOW TPACKTOPUHM 00pa30BaHMUS U KU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTpeOHOCTEH

5. DcreTnyeckoe BOCHUTAHHE.
CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHUECKOMY BOCHPUSTHIO MAaTeMaTHYeCKMX OOBEKTOB,
3a/1a4, peleHu, pacCcyX/IeHHii; yMEHHUIO BUJETh MaTeMaTHIECKE 3aKOHOMEPHOCTH B HCKYCCTBE

6. LleHHOCTH HAYYHOI'O HO3HAHUS:
OpHeHTaHHeﬁ B OCATCIBHOCTHU HA COBpeMeHHYIO CI/ICTeMy HayT-IHI)IX Hpe)ICTaBHeHI/Iﬁ 06 OCHOBHBIX
SaKOHOMepHOCTSIX pa3BI/ITI/I$I YCJIIOBCKaA, HpI/IpOJII)I nu OGII_IeCTBa, IIOHUMAaHUECM MaTeMaTquCKOﬁ
HAyKH Kak c(epbl YeI0BEYECKON NEATENbHOCTH, 3TANOB €€ PAa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS
OUBHUIIN3AllMH, OBJIAJCHHUECM A3BIKOM MAaTECMAaTHKH N MaTeMaTquCKOﬁ Ky_HBTypOfI KakK Cpe)ICTBOM
ITIO3HAHUA MI/Ipa; OBJIAACHUECM HpOCTGfIHIHMPI HAaBbIKAMH HCCHGHOBaTeHBCKOﬁ JCATCIIBHOCTHU

7. ®Pusnueckoe BOCIHUTAHUE, POPMUPOBAHUE KYILTYPEI 3I0POBbS ¥ SMOIHOHAIBLHOIO 0JaroIoayIms:
TOTOBHOCTHIO MPUMEHSATH MaTeMaTHUUECKUE 3HAHUS B HHTEpecax CBOETO 3I0pPOBbS, BEACHUS
3I0pOBOr0 o0Opa3za HU3HHU (370pOBOE NUTaHHE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
peryispHas ¢uzndecKas aKTUBHOCTH); C(OPMHUPOBAHHOCTHIO HaBBIKA pedICKCHM, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO € MpaBa JPyroro 4yeioBeka

8. DKoJOrmyeckKoe BOCIIMTAHUE:
OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3HaHI/II71 JJIA peHIeHI/ISI 3a1a4 B O6HaCTI/I
COXPAHHOCTH OKpY>KaloIIled cpepl, IUIAaHUPOBAHUS IIOCTYIKOB M OLEHKHM HX BO3MOKHBIX




MOCJIEACTBUN Il OKpY)Kalolleld cpelbl; OCO3HAHMEM TIJIO0ANBHOTO XapakTepa 3KOJOTMYECKHX
npoOJeM U MmyTel uX pereHus

MertanpeaMeTHbIe pe3yabTaThI

® YMEHHE CaMOCTOSTENLHO TUIAHUPOBAThH AJIbTEPHATUBHBIE TYTH JIOCTHXKEHHSI [Ieel, OCO3HAHHO BHIOUPATh
Hauboee A3ppeKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX 1 TO3HABATEIBHBIX 33/1a4;

® YMEHHE OCYIIECTBIISITh KOHTPOJIb TI0 PE3yJbTaTy U 10 CIIOCO0y NEHCTBUS HA YPOBHE MPOU3BOJIHHOTO
BHUMAaHUS H BHOCUTh HEOOXOIUMBIE KOPPEKTUBBL;

® YMCHUE a/ICKBAaTHO OLICHUBATH MTPABHIILHOCTh WJIM OIIMOOYHOCTH BBITIOJHEHHS YIeOHOM 3a1auu, eé
00BEKTUBHYIO TPYJHOCTh ¥ COOCTBEHHBIC BO3MOXKHOCTH €€ PEILICHUS;

® OCO3HAHHOE BJIAJICHUE JIOTHYCCKUMH JICHCTBUSMU OIPEIIEIICHUS TTOHATUH, 0000IIEH s, YCTAHOBJICHUS
aHAJIOTHH, KTacCU(UKAIIUU Ha OCHOBE CAMOCTOSTEIIEHOTO BRIOOPA OCHOBAaHUI M KPUTCPUEB,
YCTaHOBJICHHUS POJIOBUIIOBBIX CBS3EH;

® YMCHUE YCTaHABJIMBATh IPUIMHHO-CJICICTBCHHBIC CBSA3U, CTPOUTH JIOTHUECKOE PACCYKICHUE,
YMO3aKJIIoueHue (MHAYKTUBHOE,
JICAYKTUBHOE U TI0 aHAJIOTHUH) U BHIBOIBL;

® YMEHHE CO3/1aBaTh, MPUMEHSTH U IPEOOPA30BBIBATE 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJCTH U
CXEMBI JIJIS pellicHHsT YIeOHBIX U MO3HABATENBHBIX 33]1a4;

® yMCHHE OPraHM30BBIBATH YUCOHOE COTPYIHHYECTBO U COBMECTHYIO NEATEIHHOCTD C YUUTEIEM U
CBEPCTHHKAMU: ONIPEACIISITE TSITH, PACTIPEACISITE GYHKIIUHN U POITU YIACTHUKOB, OOIIIHE CITOCOOBI
paboThI; yMEeHHE pa0doTaTh B IPYIIIE: HAXOAUTH 00IIee PEeIICHUE U Pa3peIiaTh KOHQIUKTH HA OCHOBE
COTJIACOBAHMUSI MO3UIMH U y4éTa HHTEPECOB; CIyNIaTh MapTHEPA; GOPMYyITHUPOBATH, APTYMEHTUPOBATH H
OTCTanBaTh CBOE
MHEHHE;

® (hopMUPOBaHUE U Pa3BUTHE YUCOHON M OOIIEIOIb30BATEILCKOM KOMIICTCHTHOCTH B 00JIaCTH
UCIOJIb30BaHMs HH()OPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHoyorui (MKT-komneTeHTHOCTH);

® [ICPBOHAYAJIBHBIC TIPEACTABICHHS 00 HIIESX U O METOJ[aX MATEMATUKHU Kak 00 YHUBEPCATLHOM SI3bIKE
HAYKU ¥ TEXHUKH, O CPEJCTBE MOJACTHPOBAHUS SBICHUN W IPOIIECCOB;

® YMEHHUE BUJICTh MAaTEMAaTUYECCKYIO 33]Ia4y B KOHTEKCTE MPOOJIECMHON CUTyalluy B APYTUX TUCIMILIMHAX, B
OKpYKaIoIlEeN KU3HU;

® YMEHHE HaXOJUTh B Pa3JIUYHBIX UCTOUHUKAX HH(POPMAIIMIO, HCOOXOAUMYIO JUIS PEIICHUS
MaTeMaTHYECKUX MPOoO0JIeM, U MPEACTaBIIATh €€ B OHATHON (hopMe; MPUHUMATD PEIICHUE
B YCJIOBHSIX HEMOJTHON M U30BITOYHOM, TOUHOW U BEPOATHOCTHOM MH(OPMAIIVH;

® yMEHHE TOHUMATh M UCTIOJIb30BaTh MATEMaTHYECKHUE CPEJICTBA HATISIIHOCTH (PUCYHKH, YSPTEIKH, CXEMBI
U JIp.) VTS WLTFOCTPALUH, UHTEPIIPETAIMH, apTyMEHTAIUH;

® YMEHHUE BBIJIBUTATh TMITIOTE3bI IIPU PEIICHUM YUSOHBIX 33]1a4 ¥ IOHUMAaTh HEOOXOIUMOCTh MX HPOBEPKH;

® YMEHUE NPUMEHSTh HHYKTHBHBIC U JICTYKTUBHBIC CIIOCOOBI PaCCyKICHHUM, BUICTh Pa3InIHbIC
CTpaTerny PeUICHUs 3a/1a4; MOHUMAaHUE CYIIHOCTH AJITOPUTMHYCCKUX NPEIINUCAHUNA U yMEHUE
JIEHCTBOBATh B COOTBETCTBHUHU C MPEITIOKEHHBIM aITOPUTMOM;

® YMEHHE CAMOCTOSITEIIbHO CTABUTH 1IEJIH, BEIOMPATh U CO3/1aBaTh AITOPUTMBI JUIS PEHICHUS YYCOHBIX
MaTeMaTHUYECKHUX MPOoOIIeM;

® YMCHHUE IUIAHUPOBATh W OCYIICCTBISATH JCSATCIBHOCTh, HANPABICHHYK) HAa peIICHUE 3ajad
UCCIIEIOBATENBCKOTO XapaKTepa.

IIpenmeTHBIE pe3yabTaThI

e yMeHHe paboTaTh C MATEMAaTHUYECKUM TEKCTOM (CTPYKTYpHUPOBaHUE, U3BJICUCHNE HEOOXOMUMOM
WHQOPMAITUK), TOYHO ¥ IPAMOTHO BBIPaXKaTh CBOW MBICIIH B YCTHON M TMCHMEHHOW PEeYH, IPUMEHSIS
MaTeMaTUYECKY0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOIB30BATh PA3JIMYHBIE SI3bIKK MATEMATUKH
(croBecHBIN, CHMBOIMYECKUH, IpaduuecKuii), 000CHOBBIBATH CYXKACHUS, MPOBOANUTE KJIACCH(UKAIIHIO,
JIOKa3bIBaTh MATEMAaTUYECKNUE YTBEPIKICHNUS;

e BajeHre 0a30BbIM MOHATHWHBIM aIlllapaToOM: UMETh TPEACTABICHHE O YUCIIE, BIIaJICHHE
CHUMBOJIBHBIM SI3BIKOM aNTe€0pbl, 3HAHNE JIEMEHTAPHBIX (DYHKIIMOHAIHHBIX 3aBUCHUMOCTEH,
(bopMHUpOBaHHE NPEACTaBIECHUH O CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U O Pa3IMYHbIX
croco0ax MxX M3BJIEUYEHUsI, 00 OCOOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapaKTep;

e yMEHHE BBIOIHATH AJIreOpandeckue mpeodpa3oBaHus PaliOHAILHBIX BEIPKEHHH, IPUMEHSTh
WX JJIS pelieHns y4eOHbIX MaTeMaTHYECKHX 3314 U 3a]1a4, BOSHUKAIOIINX B CMEXHBIX YIEOHBIX
IpeaAMeTax;



® yYMCHHE MOJIb30BAThCSI MATEMATHUSCKUMU (POPMYIIAMH U CAMOCTOSTEIBHO COCTABIIATEH (hOPMYJIBI
3aBUCHMOCTEH MEX]Iy BETMYMHAMHU Ha OCHOBE 00O0OIICHHUS YaCTHBIX CITy4acB M SKCIICPUMCHTA,

e yMEHHUE pellaTh JUHEHHBIC U KBAAPATHBIC YPABHCHUS U HEPABCHCTBA, a TAKXKE MIPUBOIUMBIC K
HUM YPaBHEHUs, HEPABEHCTBA, CUCTEMBI; IPUMEHSATH rpa)MueCKUe MPEICTABICHUS ISl PEIICHUS U
WCCIIEIOBAHUS ypaBHEHHUIA, HEPABEHCTB, CHUCTEM; IIPUMEHSITH MOTydYeHHbIE YMEHUS JIJIs pEIIeHuUs 3a7a4 U3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTHKM;

® OBJIAJICHUC CUCTEMON (PYHKIIMOHAIBHBIX TIOHATHH, (DYHKITMOHATBHBIM SI3bIKOM U CUMBOJIMKOH,
YMEHHE CTPOUTH rpaduku QYHKIU, ONMMCHIBATh UX CBONCTBA, UCIIOIL30BaTh (DYHKIIMOHATHHO-
rpaduUIecKue IPEICTABICHHUS I OTIMCAHMS M aHAJTN3a MaTEMAaTHYECKHX 3a71a4 U PEaTbHBIX
3aBHCHUMOCTEI;

® OBJIJICHUC OCHOBHBIMH CITIOCOOAMHU MPECTABIICHUS aHATN3a CTATUCTUYECKUX JTAHHBIX, YMCHHE
peliaTh 337291 Ha HAXOXKJICHUE YaCTOThI U BEPOSTHOCTH CITYYailHBIX COOBITHH,

® yMEHHUE MPUMEHSTH U3YUYCHHBIC TOHITHS, PE3YyIbTaThl U METOJIBI PU PEILICHUH 33724 U3
Pa3IUYHBIX Pa3/esoB Kypca, B TOM UKCIE 3a7a4, HEe CBOJASIIUXCS K HEMOCPEICTBEHHOMY IPUMEHEHUIO
HM3BECTHBIX aJITOPUTMOB.

2. Coaep:xkanue yueOHOro npeaMera «Ajareopa»
APUOMETHUKA

PanuonanbHble yuca. Pacimpenne MHOXKECTBA HATYPATBHBIX YUCEN 0 MHOXKECTBA IIEJIBIX.
MHoKeCTBa HEJbIX YUCEI IO MHOXKECTBA PAIIMOHATIBHBIX. PallnoHaIbHOE YHUCII0 KaK OTHOIICHHE M/Nn, Te
M - 11e710€ YKCI0, h — HaTypanbHoe. CTeNeHb C LeIbIM I0Ka3aTeseM.

HeiicTBuTe/bHBbIE Yncaa. KBanpaTHblid KOpeHb U3 ynciia. KopeHb TpeTbell cTeneHu. 3anuch KOpHEH ¢
MOMOIIBIO CTENICHHU C APOOHBIM ITOKA3aTEIeM.
[MonsiTre 006 uppanoHaTBEHOM yKcie. MppalnoHanbHOCT YUCIa H HECOM3MEPHUMOCTh CTOPOHBI U
JUaroHaiy kBazapara. [lecaTuuHble TPUOIKEHNS UPPALMOHATBHBIX YHCEIL.
MHOXeCTBO ACHCTBUTENBHBIX YHCET; IPECTABICHUE JEHCTBUTEIBHBIX YUCET OECKOHECUHBIMU
JEeCITUIHBIMU Apo0siMu. CpaBHEHHUE JIEHCTBUTEIBHBIX YUCEI.
Koopaunatnas npsmast. M300paxkeHre 9icen TOYKaMH KOOPIUHATHON MpsAMoi. UrcIoBbIe TPOMEKYTKH.
H3mepenusi, npudIM:KeHHs1, OLeHKHU. Pa3Mepbl 00BeKTOB OKpYXKaroLero Mupa (0T 3JIeMEHTapHBIX
yacTuIll 10 BeenenHoil), AMMTensHOCTh MPOIIECCOB B OKpYIKaloIeM Mupe, Beinenenne MHOKUTENS -
CTETIEHH JIECATH B 3arucy yncia. [[pubiamkéHHoe 3HaueHHe BEINYUHBI, TOYHOCTh TPHOIIMKEHUSL.
[Ipuknaka 1 OLEHKA Pe3yIbTaTOB BBIYMCICHUH.

AJITEBPA
Aaredpanyeckue BbIpaskeHMsA. bykBeHHbIE BEIpaXeHUsI (BBIpAaXKEHUS C TIEpEMEHHBIMH). YucioBoe
3Ha4YeHue OYKBEHHOTO BeIpakeHMs. J[ommycTuMble 3Ha4eHus nepeMeHHbIX. [lofcTanoBKa BhIpaKEeHUH
BMECTO nepeMeHHbIX [IpeoOdpa3zoBanne OYKBEHHBIX BBIPR)KEHUI HA OCHOBE CBOWCTB apH(PMETHUECKIX
neiicTBuil. PaBeHCTBO OYKBEHHBIX BBIpaXKEHHH. TOXKIECTBO.
CreneHs ¢ HaTypaJIbHBIM [TOKa3aTeNleM U €€ CBOMCTBA, OJHOWIEHBI U MHOTOWIEHBI. CTENEHb
MHoroujeHa. Clio>keHue, BBIUNTaHNE, YMHOKEHHE MHOTOWIEHOB. DOpMyJIbl COKpaIIEHHOTO YMHOXKEHUSI:
KBaJ[paT CyMMBI U KBaJIpaT pazHoctH. @opMyna pazHocTd kBaaparoB. [IpeodpazoBanue 11emoro
BBIpaXEHHS B MHOTOWIEH. Pa3ioXeHHEeMHOTO4JIEHOB HA MHOXKUTEIH. MHOTOWIIEHBI C
onHoH nepemeHHOl. Kopens MHOrownena. KBagpatHslil TpExuiieH; pa3iokeHue KBaJpaTHOTO TpEXuiIeHa
Ha MHOXKHTEJH.
Anrebpandeckast 1po0ob. OCHOBHOE CBOMCTBO anredpandeckoit qpoou. CrnoxeHue, BEIMUTaHHUE,
YMHOXEHHE, JIeNeHue anredpandeckux apooeil. CTemneHs ¢ 1enbIM oKa3aTeseM U e€ CBOHCTBA.
PanmonansHble BRIpaXXEHHUS U UX IpeoOpa3zoBanus. JlokazaTebCTBO TOXKICCTB.
Kanpatusie kopau. CBolicTBa apUPMETHIECCKUX KBAJAPATHBIX KOPHEH 1 X IPUMEHEHUS K
MPeoOpa30BaHUIO YNCIOBBIX BRIPAKEHUH M BHIYHCICHHUSIM.
YpaBHenns. YpaBHeHue ¢ oqHOM nepeMeHHo. Kopenb ypaBHeHus. CBOWCTBA YHCIOBBIX PABEHCTB.
PaBHOCMIIBHOCTD ypaBHEHUH.
Jluneiinoe ypaBuenue. KBamparHoe ypaBHeHHE: GopMyiia KOpHEH KBaIpaTHOTO ypaBHEHM. Teopema
Buera. IlpumMenenne ypaBHEHH, CBOAAIIMXCA K TMHEHHBIM U KBaJpaTHBIM. [Ipumeps! perenns
ypaBHEHUH TpeThell 1 ueTBepTol creneHel. Penenue qpoOHO-paioHaIbHBIX YPaBHEHHH.
YpaBHeHue ¢ 1ByMs iepeMeHHbIME. JInHEeHOe ypaBHEHUE C IBYMS MTEPEMEHHBIMHU, TIPUMEPHI PEIICHUS
YpaBHEHUI B LIETIBIX YUCIIAX.



Cucrema ypaBHEHUH C IByMA llepeMeHHBIMU. PaBHOCUIIBHOCTE cucTeM. CUCTEMBI ABYX JTMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMHU; PEIICHUE MOACTAHOBKOM U cioxkeHueM. [Ipumepsbl peteHust cuctemMm
HEJIMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU.
Perienne TeKCTOBBIX 3aj1ad aNre0pandecKuM CIOCOOOM.
JlexapToBbI KOOPMHATHI HA TUIOCKOCTH. ['padyuueckas MHTEppeTaus ypaBHEHUS C IBYMS
nepeMeHHBIMA. | 'pad K THHEHHOTO YpaBHEHHS C ABYMS TIepEMEHHBIMH; YTIIOBOH KO3 HUITHEHT,
MIPSIMOH; YCIIOBHE TapajlIeIbHOCTH MPSIMBIX. [ padk mpocTeNnx HeMMHEHHBIX ypaBHEHHI: mapabora,
runep0Ooi1a, OKpy>KHOCTb. [ padmdeckast MHTEpIIpETalns CUCTEM YPaBHEHHUI C IBYMS TICPEMEHHBIMHU.
HepasencrBa. HucnoBble HEpaBEHCTBA U UX CBOMCTBA.
HepaseHncTBo ¢ 071HO# iepeMeHHON. PaBHOCHMIIBHOCTH HEpaBEeHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM
nepemeHHoi. KBagpatHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM.

OVYHKINMN

OcHoBHbIE NOHATHSA. 3aBUCUMOCTH MeAy BennunHaMu. [lonsatue pynkunu. 00macth onpeneneHus u
MHO>KecTBO 3HaueHnd (yHkimn. Crioco6s! 3aganns Gyakun. ['paduk ¢pyakmum. CoiicTBa GpyHKINH,
uX otobpaxenue Ha rpaduke. [Ipumepsl rpadKOB 3aBUCUMOCTEH, OTPaXKAOIINX peaabHbIC TPOIECCHI.
YucaoBsie pynkuuu. OyHKINMK, ONHUCHIBAIONIHE TPSAMYIO U 00paTHYIO MPONOPLUOHAEHBIE
3aBUCHMOCTH, WX rpaduku u cBoricTBa. Jluneitnas dynakius, e€ rpaduk u cpoiictBa. KBanparnunas
¢byHKIH, ee Tpaduk u cBoiicTBa. CTeneHHble PYHKINY C HATypAIbHBIMH MTOKA3aTeNsIMu 2 U 3, uX

i 5 —
rpaduku u cBoiictBa. I'paduxu pyskmnit y= v F, y= VX Y= x| .
YuciioBble MOCI€10BATENbHOCTH. [[OHATHE YUCTOBOM MOCIEN0BATEIBLHOCTH. 3a1aHUE
MOCIIEI0BATENIEHOCTH PEKYPPEHTHOH (hopMyIor U GopMyIoi N-TO dieHa.

Apudmerrueckas u reomeTprueckas nporpeccu. @opmysl N-ro yieHa apuMeTHIecKol 1
T€OMETPHUYECKON MTPOTPECCHIA, CYMMBI MTEPBBIX N-X wieHOB. M300pakeHne 4ineHoB apuMeTnaeckon u
T€OMETPUYECKON IPOrpeccuil TOUKaMHU KOOPAMHATHOU TNIOCKOCTH. JIMHEWHBIN U 3KCIOHEHLIMATIbHBII
poct. ClI0XHBIE TPOLIEHTHI.

BEPOATHOCTD 1 CTATUCTUKA

Crarucrtuka. TabnruHoe u TpaduuecKoe MpeACTaBICHNE TaHHBIX, CTOJI0YaThIe M KPYTOBBIC AUATPAMMBI,
rpad UKy, IPUMEHEHUE JUarpaMM U Tpa(uKoB I ONMCAHKS 3aBUCUMOCTEH peaIbHbIX BEJIMYMH,
u3BJIeYeHNEe HH(OpMaKy U3 TabuL, 1uarpaMM 1 rpagukoB. OnucarenbHble CTATUCTUUECKUE
MOKa3aTeJIM YMCIIOBBIX HAOOPOB: cpeHee apudMeTnyeckoe, MeIuana, HauOOoJIbIIEe U HAMMEHBIIICE
3HaueHHs. Mepbl paccenBaHus: pa3Max, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE.

CryuaitHasi ©3MEHYMBOCTh. MI3MEHUNBOCTH ITpH N3MEpeHMsIX. Pemaroniye mpasuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BETUYHNHAX.

Cayuaiinble co0bITHs. CiTydaiiHbIe OMBITH (AKCTIEPUMEHTHI ), SJIeMEHTapHbIe CITydaiiHble COOBITHS
(ncxozpr). BepositTHocTH 3eMeHTapHBIX cOOBITHH. COOBITHS B CIIy4aiHBIX IKCIIEPUMEHTAX U
OJaronpusTCTBYIOLINE dJIeMEHTapHbIe cOOBITHS. BeposiTHOCTH CityyailHBIX cOOBITHI. OTBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHAMH. Kilaccnieckne BepOSTHOCTHBIE OIBITHI C
MCIIOJIb30BaHUEM MOHET, KyOukoB. [IpencraBnenne coObITHI ¢ TOMOLIBIO JUarpamMm Depa.
IIpoTtrBoMOIIOXKHBIE COOBITHS, 00BETMHEHNE U TIepecedeHne coObITuil. IIpaBuiio crnoxxeHus
BepositHocTel. Citydaiinbiii BeIOOp. [IpeacraBineHue skcriepuMenTa B Buie iepesa. HezaBucumnie
COOBITHS. YMHOKECHHUE BEPOSTHOCTEH He3aBUCUMBIX COOBITHH. [Tociie10BaTeIbHBIC HE3aBUCUMBIC
ucnbiTanus. [IpencraBinenue o He3aBUCUMBIX COOBITUSX B )KHU3HU.

DJieMeHThl KOMOMHATOPUKH. [IpaBuiio yMHOKEHUs, TepecTaHOBKH, (pakTopuain yucia. CoueTanus u
yucio couetanuil. @opmyna uncna coderanuii. Tpeyronpauk [lackansa. OmbITEI ¢ 6OIBIINM YHCIOM
PaBHOBO3MO>KHBIX JIEMEHTAPHBIX COOBITHH. BhIunCIeHne BEpOSTHOCTEH B OIBITaX C IPUMEHEHUEM
KoMOMHaTOpHBIX (popmyi. Mcneiranus bepaymnu. Yenex u Heyaada. BepostHocTi coObiTHil B cepunt
ucnbITaHuil bepaymm.

Ciay4aiiHble BeJJMYUHBI. 3HAKOMCTBO CO CIIYYalHBIMH BEIMYMHAMH Ha IPUMEpax KOHEUHBIX
JMCKPETHBIX CIIy4alHBIX BEMMYMH. PacnipeneneHue BeposaTHOcTEH. MaTemMaTHUeCKoe 0KHIaHKE.
CroiicTBa MaTeMaTHIecKoro oxxumaanus. [loasTue o 3akoHe O0NbIUX uncen. M3aMepeHne BeposSTHOCTEH.
IIpumenenne 3akoHa OONBIINX YMCEN B COLIMOJIOTHH, CTPAXOBAHUH, B 3/[paBOOXPAaHEHHUH, O0ECTICYEHUH
0e30MmacHOCTH HACETICHHS B YPE3BBIYAHBIX CUTYAIHX.

JIOI'MKA 1 MHOXECTBA

TeopeTUKO-MHOXKECTBEHHbIE MOHATHSA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOKECTB
MePEUHCICHUEM DIIEMEHTOB, XapaKTePUCTUICCKUM CBOMCTBOM. CTaHAapTHBIE 0003HAYCHUS



YHUCIIOBBIX MHOXECTB. [lycToe MHOXKECTBO U ero 00o3HaueHue. [logmuoxkecTBo. OObeIUHEHHE U
MepeceueHre MHOXKECTB, PA3HOCTh MHOXKECTB.

WnmrocTpanus OTHOIICHWH MEXy MHOKECTBAMH C TIOMOIIBIO Auarpamm Dijepa—Benna.
DJieMeHTHbI JorukH. [IoHITHE O PABHOCWIIBHOCTH, CIIEOBAHUH, YIIOTPEOICHNE IOTHIECKIX
CBA30K €Clll..., MO ..., 8 MOM U MOAb-KO 8 MOM Caydae, TOTUIECKUE CBA3KH U, UIU.

MATEMATHKA B ICTOPUYECKOM PA3BUTUN

Uctopus dhopmMupoBaHUsI MOHATHS YHUCIIA: HATYpaJIbHBIE YUCIa, APOOH, HEIOCTATOYHOCTh PAallMOHATIBHBIX
YHCcen Ul TeOMETPUUECKUX U3MEPEHHH, UppaliioHaIbHble Yiciaa. CTapuHHbBIE CUCTEMBI 3aIlIMCH
yncen. {pobu B Basunone, Erunre, Pume, OTkpbiTHE HecsaTHYHBIX ApoOeid. CTapuHHBIE CHCTEMBI MeEp.
Hecaruunsie 1pobu U MeTpudeckas cuctema mep. IlosBiaeHne oTpunaTenbHbIX yicen u Hys. J1.
Marnwutkwuii. JI, Ditnep.

Bo3HuKkHOBEHHE MaTeMaTHKHU KaK HayKH, Tanbl ee pa3BUTHA. OCHOBHBIE pa3eibl MAaTEMAaTHKH.
Brlgaromuecs MaTeMaTUKU M UX BKJIaJ B Pa3BUTHE HAYKH.

beckoHEYHOCTh MHOXKECTBA IPOCTHIX Yuces. Yucia u AIMHbI OTPe3KoB. PaonansHble yucia.
IToTpebHOCTS B MppannoHATBHBIX unciax. [Ikoma ITudaropa

3apoxaeHue anreopsl B Henpax apudmernku. An-Xopesmu. Poxnenue OyKBEeHHONW CUMBOJIHKH.
[1.depma, ®. Buer, P. [lexkapt. Mctopus Bonpoca 0 HaxoxaeHUN GopMyI KOpHEH aaredpandecKux
ypaBHEHUH, HEPa3peUIMMOCTh B paJlKallaX ypaBHEHUH creneHu, Oomnbine yetsipex. H. Tapranbs, Ix.
Kapnano, H.X. AGens, 3. 'anya.

H300peTeHne MeTo1a KOOPAWHAT, TTO3BOJISIIOLIETO IEPEBOAUTH TE€OMETPUIECKHE OOBEKTHI Ha SI3bIK
anreopsl. P. Jlexapt u I[1. ®epma. [Ipumeps! pa3inyHbIX CHCTEM KOOPAWHAT Ha IIOCKOCTH.

3anaga Jleonapmo [Muzanckoro (Pubonadun) o kponmkax, yncina Gubonayun. 3agada o MIaxMaTHOR
JIOCKE.
Hcroku Teoprun BEpOSITHOCTEN: CTPAX0OBOE J1€110, a3apTHele Urpsl. 11. ®depma u b. ITackans. 4, beprymin.
A.H. Konmoropos.
Ponp poccuiicknx yaeHsx B pazButuu MareMmatuku: JI. Oiinep. H.U. Jlobauesckwmii, [1.J1.YeOpimies, C.
Kosanesckas, A.H. Kommoropos.
Maremaruka B pa3Butuu Poccuu: Iletp I, mikomna MaTreMaTHyeCKUX U HABUTALIKUX HAYK, Pa3BUTHE
poccuiickoro ¢mora, A.H. Kpsutos. Kocmuueckas nmporpamma u M.B. Kenapimr

HAIIPABJIEHUS B [TPOEKTHOM JEATEJIRHOCTU

OnuumM u3 niyteit Gopmuposanust Y'Y [ B OCHOBHOI IIKOJIE SIBJISIETCS BKIIFOUEHHE 00YYarONNXCS B
y4e0HO-UCCIIE0BATENBCKYIO U TIPOSKTHYIO AEITEIbHOCTh, KOTOpask MOXKET OCYIIECTBISATHCS B PaMKax
pealm3anyy IporpaMMbl Y4eOHO-HUCCIIEIOBATEIhCKOW U MPOSKTHOH esTenbHOCTH. [Iporpamma
OPUEHTHUPOBAHA HA MCIIOIH30BAHUE B PAMKAX YPOUHOU U BHEYPOUHOM JEATEIHLHOCTH ISl BCEX BHIOB
00pa3oBaTeIbHBIX OpraHU3aIMi IPH TIOJYYSHUH OCHOBHOTO 00IIEro 00pa30BaHUsl.
Criennvika MpoeKTHOI JeATeJbHOCTH 00YYaIOIIHUXCs B 3HAUNTEIBHOM CTENEHH CBs3aHa C
OpHEHTaNHel Ha MOJTyYeHUe MPOSKTHOTO pe3ylibTaTa, 00eCeunBaloIero pelieHne MPUKIaTHON 3a1aun
1 UMEIOIIIEr0 KOHKPETHOE BhIpaxkeHHe. [IpoeKTHasI NesSTeIbHOCTh 00yUaroIerocs pacCMaTpUBaeTCs C
HECKOJIbKHX CTOPOH: MPOJYKT KaK MaTepHaIM30BaHHBIN Pe3yNbTaT, MPOIECC Kak padoTa 1o
BBITIOJTHEHHUIO MTPOEKTA, 3aIlUTa MPOEKTa KaK HLTIOCTPALKsI 00pa30BaTEIbHOTO JOCTHKEHUS
00y4aroIIerocss ¥ OpUSHTUPOBAHA HA (POPMHUPOBAHKE U PA3BUTHE METANPEAMETHBIX ¥ IMYHOCTHBIX
pe3yJabTaTOB 00YYAIOIITUXCS.
TeMbl IPOEKTOB, NpeJIaraeMbIX B 7 Kiacce:
1. Crapunnsie cucteMsl 3anucy dncell. J{poou B Basunone, Erunre, Pume, OTKphITHE MECATUIHBIX
JIpo0eii.
2. CrapunHnbie cucteMbl Mep. [lecsaTiuunbie ApoOU U METpHUECKask CUCTEMa Mep.
3. Brparomuecs MaTeMaTHKU U UX BKJIAJ B pa3Butue Hayku. (JI. Maraunkui, JI. Ditnep.)
TeMbI MPOEKTOB, MpeTaraeMeIX B § Kiacce:
1. IHkona I[Iudaropa.
2. 3apoxaenue anreOpsl B HeJ[pax apuMeTHKU. AT-X0pe3MH.
3. Poxnenue OykseHHoi cumBoiuku. [1.depma, @. Buer, P. [lexaprt.
TeMbI MPOEKTOB, MpeTaraeMbIX B 9 Kiiacce:
1. 3apaua Jleonapno [Iuzanckoro (Gubonayun) o kponukax, yncina GudboHauyn. 3amaua o
IaXMaTHOM JIOCKE.
2. Hcroku Teopuu BepoOsSTHOCTEH: CTpaxoBoe Jelo, azapTHbie urpsl. [1. depma u b. [Tackans. 4,
bepnymm. A.H. KonMoropos.



3. Ponb poccuiickux yueHbIX B pa3BuTuu Maremaruku: JI. Oitnep. H.W. Jlobauesckuii, [1.J1.UeOpimmes,
C. Koanesckas, A.H. Konmmoropos.

4. Marematuka B pazsutuu Poccun: Iletp I, mkona MaTeMaTHYeCKUX W HABUTAITKUX HAYK, PA3BUTHE
poccuiickoro ¢aota, A.H. Kpeuios. Kocmuueckas nporpamma u M.B. Kengpim.

7 knace
PAILIMOHAJIBHBIE YHUCIIA
BrIlTyCKHUK Hay4nTCS:
1) noHUMAaTh OCOOCHHOCTH JECATUYHON CHCTEMBI CUMCIICHUS;
2) BHaeTh NOHATUSAMH, CBA3aHHBIMH C JETUMOCTBIO HATYPAJIBbHBIX YHCET;
BBIITyCKHYK MOITYYHT BO3MOXKHOCTB!
3) ROZHAKOMUMBCA C NOSUYUOHHBIMU CUCTHEMAMYU CYUCIEHUS C OCHOBAHUAMY, OmauyHbIMu om 10;
JIEMCTBUTEJILHBIE UUCJIA
BrITyCKHHK Hay4nTCS:
1) ucnionp30BaTh HaYaIbHBIE IIPEICTABICHUS O MHOYKECTBE ACHCTBUTEIIBHBIX YHCEI,
Buinycknuk nomyyum 603mMoucHOCMb!
2) pazeums npeocmasienue o Yucie U YUCI08bIX CUCEMax Om HAMypalbHbIX 00 OeUCMEUMENbHbIX
yyces; 0 poau 8bIYUCTEHUN 8 YeN08eHeCKOU NpaKkmuKe:
U3MEPEHUNA, ITPUBJIMDKEHM A, OLIEHKHA
BbIITyCKHUK HAYy4YUTCS:

1. ucnonp30BaTh B XO/€ pEIICHHS 3a7a4 3JeMEHTapHbIE [IPECTABICHUS, CBI3aHHbIE C

NpUOTMKEHHBIMHA 3HAYCHUSIMU BEJTUYNH.
Buinycknuk nomyyum 603mMoHCHOCMb!

1. nowname, umo uucnosvie dannvie, KOMOPLIE UCNONLIYIOMCA OISl XAPAKMEPUCUKU 0OBEKMO8
OKPYIICaowe20 Mupa, s8IAI0MCs NPEUMyueCmeenHo NPUOTIUICEHHLIMU, YMO N0 3ANUCU
NPUOIUICEHHBIX SHAUEHUI, COOEPAHCAWUXCA 8 UHPOPMAYUOHHBIX UCIOUHUKAX, MOICHO CYOUMb O
nO2pewHOCIU NPUOTIUNHCEHUSL,

2. nousAmb, YUMo NOSPEULHOCb Pe3YIbMama 6bl4UCIeHUL O0NNCHA ObIMb COUBMEPUMA C
NO2PeUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPANMYECKUE BBIPAXKEHIMA
BrlITycKHUMK Hay4nTCS:
1) BMageTh NOHATHUAMH «TOXIECTBOY», KTOXKIECTBEHHOE ITPeoOpa3oBaHUey», PEIIATh 3a/1a4H, COACpKaIlUe
OyKBeHHBIE JaHHBIE; pa0dOTaTh C HOpMyIaMu;
Buinycknuk nonyuum 603modicHocmy:
2)Hayuumucs bINOIHAMb MHO2OULA208bIE NPEoOPA308ANUS PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSIS]

WUpoKuil Habop cnocob086 U NPUemos.
YPABHEHU S

BbIITyCKHHUK HAYYUTCS:

1) pemiaTh OCHOBHEIE BHJIBI PAIIMOHALHBIX YPABHEHUH C OJHON TIEpEMEHHOH.
Buinycknuk nonyyum 603moxcnocmo:

2) oerademuv cneyuanbHuIMU NPUeMamu peuleHus ypasHeHuil.

8 kaacce
PALIMOHAJIbHBIE UHCJIA
BrInTycKHHUK HaydnTCS:
1) BBIpaxaTh 4mciia B 3KBUBAJICHTHBIX (popMax, BEIOMpas HanOoJee MOAXOAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOH CUTyalluu;
2) CpaBHMBATH U YIOPSAAOUYMBATH PAllMOHAJIbHBIC YKCIIA,
3) BBIMOJIHATH BBIYUCIICHUS C PAIIHOHAILHBIMHA YHCIIAMH, COYETasi YCTHBIE U TUCHhMEHHBIEC TPUEMBI
BBIYKCJICHUH, IPUMEHSTh KaJIbKYJISATOD;
BBINyCKHHK MOTYYUT BO3MOKHOCTB:
4) no3HaKOMUMbCA ¢ NO3UYUOHHBIMU CUCIEMAMU CYUCAEHUS C OCHOBAHUAMU, OMAuYHbIMY om 10);
5) yenybums u pazeums npedcmasietius 0 HAmypaibHbLX YUCIAX U CBOUCMBAX OeTUMOCHIU;
JIEMCTBUTEJIbHBIE UMCJIA
BrIntyckHUK HayduTCS:
1) BnasieTs NOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €r0 B BEIYUCICHUSX.
Buinycxuux nonyuum 603moxicHocmy.:
2) pazsums npedcmasienue o Yucie U YUCI08blX CUCMEMAX OM HAMYPATbHLIX 00 0eliCMBUMEeTbHbIX
yucen; 0 poau GLIYUCICHULL 8 YeTI08eHeCKOll NPAKMUKe:



W3MEPEHVS, ITPUBJIMDKEHW A, OLIEHKU

BBITYCKHUK HAYYHTCS:
1)Mcronb30BaTh B XO/I€ PEIICHUS 3a7[a4 3JICMEHTAPHBIC IPEACTABICHUS, CBI3aHHBIC C MPUOMMKEHHBIMU
3HAYCHHUSAMH BEITUYHH.
BoinyckHuk noyuum 603MoiCHOCb.!
2)noHsmb, YUMo YUCI06ble OAHHBLE, KOMOPble UCNOAb3YIOMCS OISl XAPAKMePUCTUKU 00beKmos
OKPYAHCAIOWE20 MUPQA, SGISIOMCSL NPEUMYUWECMBEHHO NPUOTIUNCEHHBIMU, YMO NO 3aANUCU NPUOTIUNCEHHBIX
BHAYEHUl, COOePACAUUXCS 8 UHPOPMAYUOHHBIX UCTIOYHUKAX, MOICHO CYOUNMb O NO2PEULHOCTU
NPUOTUIICEHUSL,
AJITEBPAMYECKHWE BBIPAXXEHUA

BBINyCKHUK HAYYUTCS:
1) BBITTOJHSTH IPE0OPA30BAHUS BRIPAKECHHUH, COJCPIKAIINX CTCIIEHH C EIBIMH MTOKA3aTeISIMU 1
KBaJIpaTHbBIC KOPHHU;
2) BBIMOJHSTH TOXKIECTBEHHBIE MPE0OPa30BaHKs PAIIMOHAIBHBIX BRIPAKCHHI HA OCHOBE TPABUIT
JCWCTBUHN HAJl MHOTOYWICHAMH U aJireOpanvecKuMH IpOOsIMU;
3) BBIMOJHATD PA3I0KEHHUE MHOTOWICHOB HA MHOKHUTEITH,
BoinyckHuk noyuum 603MOMCHOCb.!
4)Hayuumocst 8bINOIHAMb MHO20UIA208bLe NPe0OPA308AHUS PAYUOHATILHBIX GbIPANCEHUL, NPUMEHSIS
WUpoKUtl Habop cnocobos u NpuUemos;

YPABHEHUA

BbIITyCKHUK HAYy4YUTCS:

1) pemaTh OCHOBHEIE BHIIBI PAIIMOHATEHBIX YPABHEHUHN C OHON TIEPEMEHHOMN, CHCTEMBI IBYX YpaBHEHUI
C ABYMs IEPEMEHHBIMU

2) MOHUMAaTh YpaBHEHHE KaK BaKHEHIIYI0 MAaTEMaTHUECKYIO MOJIEIb AJIsl ONUCAHUS U U3yUeHUs
Pa3sHOOOPAa3HBIX peajbHbIX CUTYALU, PEIIaTh TEKCTOBBIE 33a4a4H aNre0paniecKuM METOI0M;

3) npuMeHATH rpaduecKie NpeaCcTaBICHHUs Ui NCCIeOBaHMUs ypaBHEHUI, CCIEIOBAHUS U PELICHUS
CHUCTEM ypaBHCHI/Iﬁ C AByMs IECPEMECHHBIMU.

Buinycknuk nonyuum 603mModicHoCmy:

1. oerademv cneyuanvHviMu npuemamu peuweHus YypagHeHutl u cucmem ypasHeHuil, Y6epeHHo
NPUMEHAMs annapam ypasHenull 015 peuleHus pasHooopasHblx 3a0ay U3 Mamemamuki, CMeNCHbIX
npeomemos, NPaKmuKu,

HEPABEHCTBA

BBIITycKHUK HayduTCS:
1) MOHUMATh ¥ IPUMEHSTH TEPMUHOJIOTHIO i CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM HEpaBEHCTBA,
CBOWCTBA YKMCIIOBBIX HEPABEHCTB;
BoinyckHUK nOIYYUM 603MONCHOCTb HAYYUMbCA!
2) paznoobpasnvim npuemam 00Ka3amenbCmed HepaseHCms.
OCHOBHBIE ITOHATHUA. YACJIOBBIE ®YHKINU
BBIITyCKHUK HayduTCS:
1) crpouTs rpaduKy 3€MEHTAPHBIX (YHKIHIA; HCCIIE0BAaTh CBOWCTBA YUCIOBBIX (DYHKIMH HAa OCHOBE
W3y4YeHHUs TIOBE/ICHUS UX IpaHuKOB;
BoinycKHUK nOIYYUmM 603MOHNCHOCIb HAYYUMbCA!
2) np0o8oO0UmMb UCCIe008AHUS, CEA3ZAHHBIE C USYUEHUEM CBOUCME (DYHKYUIL.

9 kJaace
PALIMOHAJIBHBIE YHUCIIA
BrInyckHUK HayyuTCS:
1) HCIoNb30BAaTh MOHSATHS H YYSHUSI, CBSI3aHHBIE C IPOIIOPIUOHAILHOCTHIO BEJIMUKH, IIPOLIEHTAMH B X0J1e
peLIeHNs MaTeMaTHIeCKUX 3a7ay 1 3a7a4d U3 CMEKHBIX IPEMETOB, BBIIOIHSITH HECIIOXKHBIC
NPaKTUYECKUE PacUEThI.
BBINYCKHUK MTOJIyYUT BO3MOKHOCTB!
2) HAYUUMbCA UCNONBL3068AMb NPUEMbL , PAYUOHATUIUPYIOUUE BLIYUCTEHUS, NPUODPECU NPUBLIUKY
KOHMPOIUPOBAMb BbIUUCTEHUS, 8bLOUPAS NOOX0O0AWUL OJIsi CUMYayul Cnocoo.
JIEUCTBUTEJIbHBIE UMCJIA
BrInycKHUK HayduTCs:
1) BMageTh NOHATHEM KBaJIPaTHOT'O KOPHS, IPUMEHATh €r0 B BHIYHCIICHHSIX.
BoinycKHUK ROYYUM 803MONCHOCTD.!



2) pazsums u yenyoums 3HAHUs 0 OeCAMUYHOU 3anUc 0eticmeumensHblx yucen (nepuoouieckue u
Henepuoouyeckue opoou,).
AJITEBPANMYECKUE BBIPAXKEHM A
BrInTycKHUK HayquTCS:
1) BBITIONHSTH TOXKIECTBEHHBIE TPe00pa30BaHUs PAlMOHAIBLHBIX BRIPKEHUI HA OCHOBE MPABHUII
JIEHCTBHIA HAJ MHOTOWICHAMH U alNTre0pandecKuMe qpo0OsIMu;
2) BBITIOIHATH Pa3JIOKEHNE MHOTOWICHOB Ha MHOXHUTEIH,
Buinycxuux nonyuum 603moicHoCmy:
3) npumensms modscoecmeeHuvle nPeodPA306anUs 015 peUeHsl 3a0ay U3 PA3IUYHbIX pa30enos Kypca
(Hanpumep, 0Jis1 HAXOHCOEHUsL HAUOOILUUE2O/HAUMEHBUIE2O 3HAYEHUSL BLIPANICEHUSL).
YPABHEHUSA
BrInycKHUK Hay4UTCS:
1) moHMMAaTh ypaBHEHHE KaK BaKHEHITYI0 MATEMAaTHIECKYIO MOJIEIb JJISl ONTMCAHUS U U3yUeHUS
Pa3HOO00pa3HBIX PeaTbHBIX CUTYAIHH, PelaTh TEKCTOBBIE 3aa9i alreOpandecKuM METO/I0M;
Buinycxuux nomyuum 603moicHoCmy:
2)npumensimo epagpuueckue npedcmagnerust 0l UCCIe008aHUs YPAGHEHUL, CUCTEM YPAGHeH U],
cooepaicauyux OyKeeHHble KOIPhuyuenmsi.
HEPABEHCTBA
BbIlTyCKHUK HAYy4YUTCS:
1) pemaTh TUHEHBIE HEPABEHCTBA C OJHON NIEPEMEHHOMN M X CHCTEMBI; peliaTh KBaIpaTHbIC
HEPaBEHCTBA C OMOPOI Ha rpaduuecKue MpeaCcTaBICHIS,
2) IpUMEHSTH alnapaT HepaBEHCTB JJIsl PEICHHs 3a/1a4 U3 Pa3IMYHbIX Pa3lIeNioB Kypca.
Buinyckuux noayuum 803MoMCHOCb HAYUUMBCA:
3) paznoobpazHbiM npuemam 00KA3AmenbCmeda HepaseHCms, Y8epeHHO NPUMEHAMb annapam
Hepasencme 015l peuieHus pa3Ho0OPAHLIX MAMEMAMUYeCcKUX 3a0ay U 3404y CMENCHbIX NPEeOMEMOs,
NPAKMuKuU,
4) npumename epaghuneckue npedcmasieHusi 05 UCCIeO08AHUS HEPABEHCMNE, CUCHEM HEPABEHCME,
cooepoicauyux OyKeeHHble KOIphuyuenmoi.
OCHOBHBIE ITOHATHA. YUCJIOBBIE ®YHKINU
BrITTycKHUK HayqnTCS:
1) mMOHUMATH M UCIIONTBE30BaTh PYHKIIMOHAIBHBIC TIOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaueHNS);
2) cTpouTh rpadvKu ANEMEHTAPHBIX (PYHKIINN; UCCIIEA0BAaTh CBOWCTBA YHCIOBHIX ()YHKIIMIA HA OCHOBE
W3yYeHUs TIOBEJICHHSI UX TPa(UKOB;
3) noHMMaTh QPYHKIHMIO KaK BYKHEHIIIYI0O MAaTEMaTHUECKYIO MOJIEIb JUIsI OITMCAHUS TIPOLIECCOB U SIBJICHUHN
OKPY’KalOIIero MUpa, IPUMEHTh (QYHKIIMOHATIBHBIN S3bIK JUIS OIMCAHUS M UCCIIEIOBAHUS 3aBHCUMOCTEH
MeXTy QU3NIECKUMU BETMINHAMHU.
Buinyckuux noayuum 803MoMCHOCb HAYUUMBCAL:
4) nposooums uccred08anusl, CEA3AHHbIE C UYUEHUEM CEOUCE (DYHKYUL, 8 MOM YUCTe C
UCNONIL308AHUEM KOMNBIOMEPA, HA OCHO8E 2PADUKO8 U3YUEHHbIX (DYHKYULL CMPOUmb Oojiee CL0HCHble
epaguku (Kycouno-3a0aumuvie, ¢ «BbIKOJOMbIMUY MOYKAMU U M.N.);
5) ucnonvzosamov yHKYUOHATbHBLE NPEOCMABLEHUSL U CEOUCMBA PYHKYULL st PeULeHUs.
MamemMamu4eckux 3a0ay u3 paziuyHblx pazoenos Kypca.
UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU
BbIITyCKHHUK HAYYUTCS:
1) MOHMMATh ¥ UCTIONB30BATH SI3BIK MOCIIEI0BATENLHOCTEN (TEPMUHBI, CHMBOJIHYECKHE 0003HAYCHUS);
2) IpUMEHSATH POPMYJIBI, CBI3aHHBIE C ApUPMETHUECKON U TEOMETPUIECKOM MPOTPECCUsIMU, U anmapar,
c(hopMUPOBaHHBIN TIPU U3YYEHUH JIPYTHX Pa3JIeNoB Kypca, K PEHICHUIO 33]]a4, B TOM YUCIIEe C KOHTEKCTOM
W3 peaIbHOM KU3HHU.
Buinyckuux noayuum 603MOoMCHOCb HAYUUMBCAL:
3) pewiams KOMOUHUPOBAHHbBIE 3A0aUYU C RPUMEHEHUEM OoPMYL N-20 UNeHA U CYMMbL NEPBBIX NYLEHO8
apugpmemuueckol u 2eoMempuyecKoli npozpeccutl, RPUMeHAmb HPU SMOM Annapam ypaeHeHul u
HepageHcme;
4) noHumamov apumemuuecKyro u 2eoOMempusecKyo npoepeccull Kak QYHKYun HamypaibHo20
apeymenma, cesa3vléansv apu@dMemuyeckyro npocpeccuio ¢ TUHEUHbIM POCHOM, 2e0MEMPULECKYIo — C
9IKCNOHEHYUATIbHBIM POCIOM.
OIINCATEJIbHAS CTATUCTUKA
BrITTyCKHUK HAYYHUTCS UCIIOIB30BATh MIPOCTEHIITNE CITOCOOBI #PEICTABICHUS U aHATN3a CTATUCTHYECKUX
JTAHHBIX.



BblnyCKHuK nouxy4um 603MONCHOCMb npuo6pecmu nepeonaqaﬂbﬁbzﬁ onslm opeanusayuu c6opa OaHHbIX

npu npoeedeﬂuu onpoca O6W€CW16€HHOZO MHEHUA, OCYWeCmEJIAAmb UX aHajlus, npedcmaeﬂﬂmb

pe3yibmamsl onpoca 8 uoee maobauysl, OUACPAMMDL.

CJIVUYAVIHBIE COBBITHSA Y BEPOSITHOCTD
BrINyCKHHUK HAYYHUTCS HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTh CIIy4alfHOT'O COOBITHSI.
Buinyckuux nonyuum 603moicHOCIb nPUuobpecmu onvlm npo8eoenUs CIy4alHbIX IKCNEPUMEHMO8, 8 THOM
YUCIe ¢ NOMOUWBIO KOMNBIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAYUY UX Pe3yIbmamos.
KOMBHMHATOPUKA

BI)IHYCKHI/IK HAay4YUTCA pelIaTh KOM6I/IH3TOpHI)IC 3aJa4d Ha HaXO0XIACHUC YHClia 00BEKTOB HIIH

KOMOMHAINH.
Buinycxuux nonyuum 603mM0%CHOCTID HAYUUMBCS HEKOMOPHIM CHEYUATLHBIM HPUEMAM DeUleHUs.
KOMOUHAMOPHBIX 3a0aH.

3. TemaTruyeckoe IJIAHUPOBaHUE

7 KJacc — 3 yaca B HeIeJII0

Paznensr OcHOBHOE coziepKaHHe Mo Koi-Bo XapaKTepuUCTHKa OCHOBHBIX BUIOB OCHOBHbBIE
MIPOrPaMMBbl TeMaMm 4acoB JIeSITeILHOCTH YYCHHKA (Ha ypOBHE yUeOHBIX HarnpasJICHUs
JeHCTBUiIT) BOCIIUTATEJILHOMN
JEATENLHOCTH
7 kaace
I'maBa 1. Belpa:keHus1, TOKAECTBA, 22 v, Haxomuth 3HaueHHs YMCIOBBIX BhIpaxxenuii ¢ | 1,4,6,7,8
YPaBHeHUs MEPEeMEHHBIMH TIPU YKa3aHHBIX 3HAYCHUIX
nepeMeHHbIX. Micrnoap30BaTh 3HAKY ,
BBITIOTHATE TTPOCTEHIIIIE TPeoOpa3oBaHHs
BBIPQKCHUI: TIPUBOIUTH ITO00HEIC
Bripaxenus 5
claraeMble, pacKpbIBaTh CKOOKH B CyMMe
IIpeoOpazoBaHue BeIpakeHUN 4 HIIH PA3HOCTH BBIPAKCHHUI.
KonTponbeHas padorta Nel 1 P _
elIaTh ypaBHEHHUsS BUAa ax=b npu
VpaBHEHHS ¢ OHOI 7 pa3INYHBIX 3HAYEHUSIX a U b, a TakKe
TepeMeHHOi 4 HECJIOXKHBIC YpaBHEHUSI, CBOJIAIIHECS K HUM.
CTaTHCTHYECKUE 1 Vcnonb30Bath annapar ypaBHEHUH 11s
XapaKTePUCTUKU peuIcHuA TCKCTOBBIX 3a/1a4,
KoutposnsHas paGota Ne2 HHTEPIPETHPOBATH Pe3yabTat. Mcrmob30BaTh
MPOCTEHIINE CTATHCTUYECKHE
XapaKTEPUCTHKH (CpeliHee apruMeTHIECKOe,
pasMax, MoJia, MeJIMaHa) JUTsS aHaJIn3a psijia
JIAHHBIX B HECIIOKHBIX CUTYaIUIX
I'napa 2. @®yHKIUH 11 4. Bbruncisath 3HaYeHHS (QYHKIMH, 331aHHOM 2,3,6,8
($hopMyJIOH, COCTABIIATH TAOIUIIBI 3HAYCHUN
DyHKuH 1 HX TpaduKH 5 ¢yukiwm. 1o rpaduxy GyHKIINH HAXOJUTh
3HaYeHHE (PYHKIIMU TI0 U3BECTHOMY
JIuneitnas GyHKIms i’ 3HAYCHHIO apryMEeHTa U pPelaTh 0OpaTHYIO

KonTponbshas pabota Ne3

3agagy. CTpouTh rpauKu IpsSMOit
MIPOTIOPIIMOHATBHOCTH U JINHEWHOMN
(YHKIIH, OMTUCHIBATH CBOMCTBA ITHX
¢byukwii. [lToHIMaTh, KaK BIUSIET 3HAK
koaddunrenta kna pacrnonoxenue
KOOPIUHATHOH IIOCKOCTH TpaduKu
¢oynkmm y=kx, rae k#0? Kak 3aBucut ot
3Ha4YeHUH ku b B3auMHOE pacmonoxkeHne
rpa¢ukoB 1Byx pyHKumi Buga y=kx+b.
WuTteprpetupoBats rpaduKu peasbHBIX
3aBHCHMOCTEH, OITUCHIBACMBIX (hopMyIaMu




Buaay=kx, rnek#0 u y=kx+b

I'naBa 3. CTeneHb ¢ HATypPaJbHbIM 11 4. Brruucnsate 3HaueHns BEIpaKEHUH BUaa a" , 1,2,4,6,7
nokasareJjieM rZie a- MPOU3BOJILHOE YHCIIO,N- HATYpalIbHOE
9HCII0, YCTHO M MICEMEHHO, @ TaKXKe C
MIOMOITBI0 KaJbKymsiTopa. @opmynupoBats,
3aIUCHIBATh B CUMBOJIHYECKOH (hopMe u
CTelleHb 1 e CBOMCTBA 5 000CHOBBIBATh CBOMCTBA CTEIICHH C 24,7
5 HaTypaJIbHBIM MoKa3areneM. [IpumensTs
OnHouens! 1 CBOWCTBA CTENCHU AJIsI IPe0oOpa30BaHUs
KonrponbHas padora Ne4 BBIPQKCHUI. BBINOIHATL YMHOXKEHHE
OTHOYWJICHOB M BO3BEJCHUE OIHOUWICHOB B
cteneHb. CTpouts rpaduky GyHKIui y=xu
y=X*. PemaTs rpajuueckue
ypaBHeHmAX*=Kx+h, x*=kx+b, raek,b -
HEKOTOPBIE YHCIA.
I'naBa 4. MHOro4JieHBI 17 u. 3anuchiBaTh MHOTOUJIEH B CTAHAAPTHOM 1,2,5,8
BUIE, ONPEICIATh CTCTIEHh MHOTOWICHA.
BEIMOMHATE CIIOKEHUE W BEIMUTAHHE
MHOTOUYICHOB, YMHOKEHHE OJJHOUJIEHA Ha
MHOTOWICH, BEITIOJTHATH Pa3I0KEeHUE
CymMa 1 pa3HOCTb 3
MHOFOWICHOR MHOTOWICHOB HA MHOYHTEIH, UCTIONB3YSI
BBIHECEHUE MHOXKHUTEIIA 32 CKOOKU U CIIOCO0
HpOI/BBeI[eHI/Ie MHOTI'OWIEHAa U 6 TPYOIIMPOBKH. HpI/IMeHHTL JIEHCTBHUS C
OJIHOUJIEHA 1 MHOTOWICHAMH TIPU PEIICHUN
6 pa3HO00pa3HBIX 3a/1a4, B YACTHOCTH MPHU
Kontposnbnas pabora Ne5 pelIeHNH TEKCTOBBIX 3a/1a4 C IOMOILBIO
I[IpomsBeneHne MHOTOWIEHOB | 1 YpaBHCHHIH
KontponsHnas padora Ne6
I'naBa 5. ®@opmyabl COKPAIIEHHOTO 19 4. Jloka3bIBaTh CIIPaBEMIIMBOCTE (OPMYIT 1,345
YMHOKeHHUsI COKPAIIEHHOTO YMHOXKEHUS, IPUMEHSTH UX B
peoOpa30BaHUH LIENBIX BHIPAKEHHN B
MHOTOWICHBI, a TAKKE JUTS Pa3I0KEeHHUSI
KBanmpar cymMbI 1 kBagpat 5 VICIONE30BATE
pasHocTH 6 MHOTOWICHOB HAa MHOXHTEITH.
pasiuyHbIe IPeoOpPa30BaHus IETBIX
Pasnocts kBagpaToB. CymMMa U BBIPQOKCHUI TIPH PEILICHUH yPABHCHHIH,
PasHOCTh KyOOB JIOKa3aTeNbCTBE TOKIECTB, B 3a7adax Ha
1 JIETUMOCTb, B BEIYUCIICHUN 3HAYCHUI
KonrponbHas pabora N7 6 HEKOTOPBIX BBIPAKEHUH C IOMOILBIO
[IpeobpazoBaHue 1ETBIX 1 KallbKyIATOpa
BBIPaKECHHAN
Kontponwshas padbora Ne§
I'naBa 6. CucremMsl JuHeiiHbIX ypaBHeHuUid | 16 4. Onpenenars SBISETCS JIM apa Yuce 3,4,6,8




JIuneiinble ypaBHEHUS ¢ ABYMS
HNEPEMEHHBIMHU U UX CUCTEMBI

Pemenue cucreM JuHEHHBIX
ypaBHEHUI

KontponbsHas pabora Ne9

5 pELICHUEM JAHHOTO YPABHEHUS C ABYMSI
nepeMeHHBIME. Haxomuts myTém nepedopa
LeJIble PEeIlleHHs JINHEHHOTO YPaBHEHHUS C
IBYMs iepeMeHHBIMU. CTpouTh Tpaduk

1 ypaBHeHUs ax+by=c, rnea#0 vim b#0.
Pemate rpadmdeckuM crioco0OM CHCTEMBI
JIMHEWHBIX YPABHEHUH C JBYMs
nepeMeHHBIME. [IpuMeHsITs crioco6
MOJCTaHOBKU M CIIOCO0 CIIOXKEHHS IPU
PELLICHNUU CUCTEM JIMHEHHBIX YPaBHEHUH C
JIByMsI IepeMeHHbIMU. Pemars TeKcToBbIe
3aJla4H, UCII0JIb3Ys B KaueCcTBE
anredpanvecKoil MOeNn CUCTEMY
ypaBHeHuil. MHTepIpeTHpoBaTh pe3yibTar,
MIOJIyYEHHBII NIPU PEILIEHUHN CUCTEMBI

10

IMoBTOpEHME 6 4. BBITIOHATE TIpOCTEIIIe Mpeodpa3oBaHus 1,2,3,4,5,6,7,8
" 6 BBIPa)KESHHH: TIPHBOANUTE ITOI00HEIE
NTIC)g 0Bai KOHTPOJIbHAA paboTa | 5 claraeMble, pacKpbhIBaTh CKOOKH B CyMMe
0o ~
B 1 WM pa3HOCTH BRIPAKCHUH. BeancsaTs
IIpeobpa3zoBaHne BBIPAXKEHHI] . 3HAYCHHs BBIPAKCHUH BUIa a" , TIE a-
CTelens 1 ee cBOCTRA MIPOU3BOJILHOE YUCIIO,N- HATYpaJbHOE YUCIIO,
1 YCTHO M MMUCBMEHHO, a TaK)Xe C IIOMOIIBI0
DopMyIbl COKPAILICHHOTO 1 KaIbKyJsTOpa. JJoKa3pBaTh CIIpaBeANIMBOCTh
YMHOKEHUA (hopMyI COKpamEHHOT0 YMHOKEHUS,
. MPUMEHSATH X B MPE0OPa30BaHUH LIEIBIX
CHCTEMBI TMHEHHBIX 1 P . peoop 5
N BBIPOKCHUH B MHOTOWICHBI, & TAKKE IS
ypaBHEHUI
pa3iokKeHUs MHOTOYJIEHOB HA MHOXKUTEIH.
HUTOrosei YPOK HpI/IMeHSITL crocod IOACTaAaHOBKHU U croco0b
CIIO’KEHHS TIPU PEIICHUN CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ IByMs IEpEeMEHHBIMH
8 ki1ace — 3 yaca B HeleJ1l0
I'nasa 1. PanmonajnbHbIe 1podu 23 4. | ®opMynHpOBaTH OCHOBHOE CBOWCTBO pallMOHAIILHON 1,3,7,8
JpoOu U IPUMEHSTH ero JyIsi mpeodpa3oBaHus APOOEH.
BEITOTHATE ClloXKeHNe, BEIYUTAHUE, YMHOKEHHE 1
Parmmonansabie 1podu u ux | 5 .
RO JIeNIeHUE palOHAIBHBIX IPO0OEi, a TaK)Ke BO3BENICHHE
CB
6 JIpoOH B CTETECHb. BBIMOMHATH pa3inuyHbIe
CyMMa 1 pa3HOCTb Apobeii peoOpa3oBaHus PAlHOHANBEHBIX BEIPOKCHH,
1 JIOKa3bIBaTh TOX/IECTBA. 3HATH CBOWCTBA
KonTponbshas padota Nel k
KUMU Y= ¥, raek#0, u yMeTb CTPOUTH €€ rpaduxk.
IIpousBeneHue u yacTHOE 10 ynwumn y > PReke0, 1 ym R padp
pobei Hcnonb30BaTh KOMIBIOTED JIJIS HCCIICIOBAHUS
P 1 TIOJIOKEHUS rpadrKa B KOOPAHMHATHON IUIOCKOCTH B
Kontponshas padora Ne2 3aBUCUMOCTH OT K
I'maBa 2. KBajgpaTHble KOPpHU 19 u. | [IpuBOAMTH MPUMEPHI PALIHOHAIBHBIX U
HppalMoOHAIBHBIX Yncell. HaxoauTh 3HaueHHs
. apuQMeTHIEeCKUX KBAJIPATHBIX KOPHEH, HCIIONIB3YS
JleficTBUTENBHBIC YHCIIA 2 pud P PHEH, Y 2,3,6,7,8
pY HeOOXOIUMOCTH KAIBKYIATOp. JJoKa3pIBaTh
ApI/I(i)MeTI/IquKI/Iﬁ 5 TCOPEMBI O K(EHG 13 TPOU3BEACHUA U ]Ip06]/l,
v { 2
KBaJpaTHLIM KOPCHR 3 ToxkIecTBO ¥ & = |a|, mpUMEHATD HX B
CroiicTBa npeoOpa3oBaHUsIX BeIpaxkeHU. OCBOOOKIATHCS OT
a
apu(pMETHIECKOTO 1 . B
HUPPaAMOHAIBHOCTH B 3HAMEHATEIAX JIpooOeid Buaa™? |




KBaApaTHOI'O0 KOPHA

KonTponbshas pabota Ne3

a

VEIVE  BEIHOCHTH MHOKHTEIb 38 3HAK KOPHS H
BBIHOCHTBH MHOKHTEb TI0]] 3HAK KOpHs. MICIoabp30BaTh
KBaJ[PATHBIE KOPHU IS BEIPAKEHHS TIEPEMEHHBIX U3

[Ipumenenme cBOHCTB 1
reoMeTpuyeckux u guzuueckux Gopmyin. CTpouTh
apudmMeTnIeckoro r
KBaJIpaTHOTO KOPHS rpaduK QYHKIHH y= " * i HIUTIOCTPHPOBATE HA
rpaduke e€ cBoiicTBa
KonTponbsHas padota Ned pad
I'aaea 3. Kpagparusbie ypaBHenus | 21 u. | Pemats kBanpaTtHsie ypaBHenus. Haxoants mondopom | 1,2,4,5,6
KOPHHU KBaJpaTHOTO ypaBHEHHUs, UCIIONb3YS TEOpeMy
Buera. MccnenoBats KBaipaTHbIE YpaBHEHUS TI0
Ksanparnoe ypaBHenune u | 10
JTUCKPUMHHAHTY U Kod(dumuentam. Pemats 1poOHbIe
€ro KOpHHU
P 1 paloHalIbHbIE YpaBHEHHS, CBOJIS PEIIeHNE TaAKUX
KOHTpOHBHafI pa60Ta No5 ypaBHeHI/II?'I C MOCJICAYIOIUM UCKITIOYCHUEM
9 MMOCTOPOHHUX KOPHEH. PemiaTsh TekcToBBIE 3a1a4H,
ApoGHbie palOHabHbIE | | UCIIOJIB3Yys KBaJ[paTHbIE U JPOOHBIC YpaBHEHUS
ypaBHEHUS
KoHnTponbHas pabora Ne6
I'naBa 4. HepaBeHcTBa 20 4. | ®opMyIUPOBATH U JOKA3BIBATh CBOWCTBA YMCIIOBBIX 3,5,7,8
HepaBeHCTB. Mcronb30BaTh anmnapaT HEPaBeHCTB AJIs
OIICHKH MTOTPEIIHOCTH U TOYHOCTH PUOIIKCHUS.
YucoBbie HepaBeHCTBA U | 8
- Haxoaute nepeceuenust 1 00beIMHEHHE MHOKECTB, B
UX CBOHCTBa 1
YaCTHOCTH YMCJIOBBIX POMEXKYTKOB. Permats
KOHTpOJILHaSI pa60Ta No7 JIMHENHBIE HECPABCHCTBA. PemaTth cucTeMsl JIMHEHHBIX
10 HEPaBEHCTB, B TOM YHCJIE TAKUX, KOTOPBIE 3aIICAHbI B
Hepagenctsa ¢ oHoi 1 BH/JIE€ ABOMHBIX HEPABEHCTB
MEPEMEHHON U UX CUCTEMB]
KoHTposbHas padota Ne§
I'maBa 5. CreneHs ¢ LeJIbIM 11 4. | 3HaTH ONpeeNeHUE U CBOWCTBA CTEIICHU C IIETBIM 1,2,4,6,8
nokasarejemM. JJieMeHTbI nokaszatenieM. [IpuMeHsATh CBOHCTBA CTENEHHU C 1IETBIM
CTATHCTUKH MoKa3aTelieM MPH BBHITIOJTHEHUH BBIYUCICHUN U
npeoOpa3oBaHuil BeIpaxeHUH. Vcnoap30BaTh 3aich
Yycell B CTAaHAaPTHOM BHJIE JIJISl BBIPAKESHHS U
CreneHs ¢ HEIbIM 6
o COIOCTABIIEHUS Pa3MeEPOB 00BEKTOB, JUTUTEIILHOCTH
ToKasaTeIeM 1 € 1 MIPOIIECCOB B OKPYKAIOIIEM MUPE
CBOIiCcTBa '
[IpuBOANUTH MPUMEPHI PETIPEICHTATUBHON U
KonTtponbhas paGora Ne9 | 4 P PUMEPBI pETp
Heperpe3eHTaTUBHON BBIOOPKH. M3BIeKkaTh
eMeHTbI CTATHCTHKH HHGOPMAIIUIO U3 TAOJUI] YaCTOT W OPTaHU30BbIBAThH
MH(OPMAIIHIO B BHJIE TAOJIHI YACTOT, CTPOUTH
UHTepBalbHbII psj. Mcnonb30BaTh HArIsIHOE
MIPEICTABICHUE CTATHCTHUECKON HH(POPMALIUH B BUIIE
CTONOYATHIX U KPYTOBBIX THArpamm, TOJIUTOHOB,
THUCTOTPaMM
IMoBTOpEHME 8 u. BBINOIHSTE pa3uyHbIC TPEOOpa3oBaHHS 1,2,3,45,6,7,8
I Sei 1 paIOHAIBHBIX BBIPAKEHHH, JOKa3bIBATh TOXKICCTBA.
POMSBEICHHC N HACTHOE ApOoLeH OcB0OOXIATECS OT UPPAIIMOHATLHOCTH B
ad ad
CaoiicTBa apu(pMETHIECKOTO 1 . Te mad
pud 3HAMEHATENsX Apobeii Buma™? ,\VEIVE  prmocurs
KBaJIPATHOTO KOPHSI
1 MHOJKHUTEIb 33 3HAK KOPHS ¥ BEIHOCUTh MHOKUTEIh
IIprMeHeHne cBOMCTB Vx
moJ 3HaK KopHs. CTpouTs rpaduk PyHKIHU y= " 1
apu(pMeTHIecKoro KBaJIpaTHOTO 2 N .
WILTIOCTPUPOBATh Ha Tpaduke e€ cBolicTBa. Pemars
KOPHSI N o
P 1 TMHEWHbIC HEPaBEHCTBA. PenraTth cUcTeMbl JIMHEHHBIX

Hroropas KOHTPOJIbHAasA pa60Ta

HEPaBEHCTB, B TOM YHCJIE TAKUX, KOTOPbIE 3aITMCaHBI B
BUJI€ IBOMHBIX HEpaBEHCTB. [IpruMeHsATh CBOMCTBA




[pobHble pauroHaabHbIe ypaBHEeHuUs .| 1 CTEINEHH C LIEJIBbIM IT0Ka3aTeNleM IpHU BITOJIHEHUH
Hepasenctsa ¢ onHOI epeMeHHO 1 1 BBIYMCIICHUH M TTPeoOpa30oBaHNil BBIPAXKEHUH.
UX CUCTEMBI
CreneHs ¢ IeNbIM IOKa3aTeNneM u e¢
CBOlicTBa
Hrorosslii ypok
9 kjacc — 3 yaca B HeJeJII0
I'maBa 1. CBoiicTBa pyHKIHUH. 224. | Berumcusts 3HaueHus GpyHKINM, 3a0aHHON popmynod, | 1,3,4,7,8
KBaaparuunas ¢pyHkuus a TaKKe AByMs U TpeMs popmynamu. ONICHIBaTh
CBOIcTBa (YHKIMK HAa OCHOBE MX TPaUUECKOTO
. npenctabieHus. IHTepripeTnpoBaTh rpaduku
OYHKIMY ¥ UX CBOHCTBA 5 P PrIpETUp pad
peanbHBIX 3aBHcHMOcTel. [loka3pIBaTh CXeMaTHIECKH
KBapatHsIil TpéxwicH 4 MIOJIOKEHUE Ha KOOPAMHATHOH IJIOCKOCTH I'Pa(HKOB
byukuuity=ax?, y=ax*+n, y=a(x-m)2. Ctpouts rpapux
KonrponsHas padora Nel 1 (GbyHKIHH y=ax*+bx+c, yMETh yKa3bIBaTh KOOPAUHATHI
BEPIIMHEI TapaboiIbl, €€ 0Ch CHMMETPHH, HAallpaBICHUE
Keanpatrunast QpyHKIUS 1 8 p N 6p ’ Tpu, P
N BeTBel mapabobl.
e€ rpadux 3 P
Hzobpaxats cxemMaTHIECKH TpaduK KIUH y=X"C
Crenennast QyHKITHSL. > p 2 g pauk pymKmm y= N
. 4ETHBIM 1 HEUETHBIM N. [JoHUMATh CMBI nucei
Kopens n-ii crenenu 1 ¢ ar 4..6 c OHUMATL CMBICIT 3aIHCe
Na va
BHJIA U T.J., TIIe a — HeKoTopoe uucio. imetsb
KoHnTponbHas padora Ne2 A ' A, T poe 11
MIpEICTaBICHIE O HAXOXICHUN KOPHEH N-1 CTENCHH C
TTOMOIIBIO KAJIBKYIIATOPA
I'naBa 2. YpaBHeHus u 14 4. | Pemats ypaBHEHUS TPEThEH U YETBEPTOM CTEMEHU C 2,4,6,7,8
HEPaBEHCTBA ¢ OHOI MepeMeHHOit TTOMOIIBIO PA3IIOKEHUST HA MHOKUTEIH U BBEICHUS
BCIIOMOTATENbHBIX TIEPEMEHHBIX, B YaCTHOCTH PEIIaTh
. OuKBagpaTHBIC ypaBHEHU. Pemate 1poOHbIE
YpaBHeHuUs ¢ OTHOM 8
. palroHANbHBIC YPaBHEHHS, CBOJIS MX K LIEJIBIM
nepeMeHHON o o .
p 5 YPaBHEHISIM € TIOCIIEAYIONIEH TPOBEPKON KOPHEH.
HepaseHncta ¢ ogHOM .
9 1 Pemarp HepaBeHCTBa BTOPOM CTETIEHU, UCTIONIB3YS
nepeMeHHON
p rpaduueckue npencTaBieHus. Vcmons3oBaTe METO
Kourponsnas padota Ne3 WHTEPBAJIOB JIJIsl PEIICHUS] HECTIOKHBIX PAllMOHATIBHBIX
HEPaBEHCTB
I'maBa 3. YpaBHeHusi u 17 4. | CtpouTts rpaduku ypaBHeHHI ¢ AByMs iepeMenasiMu | 1,3,5,6,7
HEePaBeHCTBA C IBYMSI B MIPOCTEUIINX CITy4asiX, KOraa rpaduKoM sBISETCS
nepeMeHHbIMHU npsimMasi, mapadosa, Tunepoosa, OKPYy>KHOCTb.
Hcnonp30Bath UX IS TpaguIecKoro penieH st CUCTEM
aBHEHUI C JIByMS IEPEMEHHBIMH.
YpaBHEHUs ¢ ABYMs 10 P Y P
MEPEMEHHBIMHU M UX Pemrats cioco0oM MOICTAHOBKH CHCTEMEI IBYX
CUCTEMBI 6 YpaBHEHUI! ¢ ABYMS IEPEMEHHBIMH, B KOTOPBIX OJTHO
1 YpaBHEHUE NIEPBOI CTENEHHU, a IPYroe — BTOPOH

Hepasenctsa ¢ 1Bymst
MEPEMCHHBIMHA U UX
CUCTEMBI

Kontponshas padora Ne4

CTCIICHU.

Pemate TekcTOBBIC 3aa4u, UCII0JIb3Ys B KA4Y€CTBE
anreOpanuecKoit MOJIENIN CHCTEMY YpaBHEHHI BTOPOI
CTEIIEHU C JBYyMs IIEPEMEHHBIMU; PELIATh
COCTaBJICHHYIO CUCTEMY, UHTEPIIPETUPOBATh PE3YJIbTaT




I'nasa 4. Ilporpeccun 15 y. | [IpuMeHsATh UHACKCHBIE 0003HAUCHUS JJIS WICHOB 1,3,5,7,8
nocnenoBaTenbHocTel. [IpuBOANTE IpUMEPHI 3aAaHHS
mocye0BaTeIbHOCTEH (POpMyIIoii N-TO WieHa U
Apudpmerndeckas 7 o o
PEKYpPPEHTHOH (POPMYJIOH.
MPOTPECCHSI 1
Komponsras pabota Nes BriBoauTs GpopmyItel N-To HieHa apudmerndeckoit
6 MPOTPECCHH U TEOMETPUICCKON TIPOTPECCHHU, CYMMBI
I'eomeTprueckas 1 TIePBEIii N HICHOB apu(MeTHIeCcKol U TeOMETPUICCKOM
porpeccust MIPOTPECCHIA, peIaTh 3a0a4YH C UCIOIb30BaHUEM dTHX
¢dopmyi. JIoka3pIBaTh XapaKTEePUCTUIECKOE CBOHCTBO
KonrponbHas pabora Ne6 apuUpMETHIECKOI U reOMeTPHYECKON IIPOTPECcCHil.
Pemrath 3aauu Ha CIOKHBIC MPOICHTHI, HCIIONB3YS
MIPU HEOOXOAUMOCTH KaIBKYIIATOP
I'1aBa 5. DjeMeHTHI 13 4. | BemmonHuUTE NIepeOOp BceX BOZMOXKHBIX BapuaHToB s | 2,4,6,7
KOMOMHATOPUKHU U TeOPUHU nepecuéra 00beKTOB U KoMOuHanuil. IIpumMeHsTs
BEPOSITHOCTH MPaBIIO KOMOMHATOPHOTO YMHOKCHHSI.
PacrnioznaBate 3a1aun Ha BEIYMCIICHHE YHCIIA
DneMeHThI KoMOHHATOpHKH| 9 [ePECTaHOBOK, Pa3MEIICHUH, COYCTAHN U IPUMEHSITH
HavanbHbie cBeZICHUS U3 3 COOTBETCTBYIONIHE (OPMYTLI
TEOPHHU BEPOATHOCTEN BBIUHCIIATE YaCTOTY Cy4aiiHOrO coObITHs. OIICHUBATh
1 BEPOSATHOCTh CIYYaiHOTO COOBITHS C TIOMOIIBIO
KonTponbHas pabora Ne7 N N
9aCTOTHI, YCTAHOBJIEHHOH OTBITHEIM IMyTéM. HaxonuTs
BEPOSATHOCTh CIYYaiHOTr0 COOBITHS HA OCHOBE
KJIACCHYECKOT0 OTPE/eIeHHS BEPOSATHOCTH.
[IpuBOIUTH IPUMEPHI TOCTOBEPHBIX X HEBO3MOKHBIX
coOBITHI
IloBTOpEHUE 21y OnuceIBaTh CBOMCTBA (DYHKIIMIA HA OCHOBE UX 1,2,3,45.6,7,8
.. 1 rpaduUecKoro npeacTaBieHus. HTeppeTHpOBaTh
Kpanparnerii Tpéxien rpa¢uKy peanbHbIX 3aBUcUMocTeil. I1oka3bBaTh
Crenennas dpynkuus. Kopens n-if 2 CXEMATUYECKH MOJIOKECHUE HAa KOOPIUHATHON
CTEICHH ” mIocKocTH rpadukoB GyHKIMAy=ax?, y=ax?+n, y=a(X-
m)?. CtpouTts rpaduk QyHKIHU y=ax’*+bx+c, yMeTbh
Hepasenctsa ¢ 01HO# [IEpeMEHHO yKa3bIBaTh KOOPAUHATHI BEPIIUHBI MApadoIIbl, €€ 0Ch
2 CUMMETPHH, HaTlpaBJICHUE BEeTBEH mapabosibl. Pemarp
VYpaBHEHUs ¢ ABYMs IEPEMEHHBIMU U | 9 .
JIX CHCTEMBL HEPaBCHCTBA BTOPOH CTETIEHH, UCTIONB3Ys
rpaduueckue npeacTaBiacHus. Vcnons30BaTh METO
HepaBeHCTBa C IByMs IIEPEMEHHBIMU 2 HWHTEPBAJIOB U1 PECIICHUA HECIIOXHBIX pallUOHAJIbHBIX
U MX CUCTEMBI HepaBeHCTB. Vcnonb30BaTh ux i rpaduaeckoro
2 peuicHusA CUCTEM ypaBHeHI/Iﬁ C IBYyMs NEPEMCHHBIMH.
Hrorosas koHTpONBEHAs padoTa
2 Pemrates cioco0oM MoOICTaHOBKY CHCTEMEI IBYX
ApuQmeTueckas mporpeccus. YPAaBHEHUH C IBYMS IEPEMEHHBIMY, B KOTOPBIX OTHO
T'eomerpuyeckas nporpeccus 5 ypaBHEHHE MIEPBOIi CTEIICHH, a JIPYroe — BTOPO

OeMeHThl KOMOMHATOPHKH.
HavanpHble cBeieHUs U3 TEOpUU
BEPOSITHOCTEN

IToaroroBka K 3x3aMeHy

CTCIICHU.

PemaTte TeKCTOBEIC 3aJa4u, UCIIO0JIb3Y B KA4Y€CTBE
anre0panuecKoif MOJICNIN CHCTEMY YPaBHEHHI BTOPOIi
CTEIEHHU C JBYMS IEPEMEHHBIMU; PEIlaTh
COCTaBJICHHYIO CHCTEMY, HHTEPIIPETUPOBATE
pe3ynbTaT. BeIBOAUTH hopMyItel N-TO YneHa
apuU(pMETHIECKOI POTPECCHN B TeOMETPUIECKOM
[IPOIPECCUM, CYMMBI IIEPBBII N UIEHOB
apu(pMETHIECKON U TeOMETPUIECKON Iporpeccuii,
penIaTh 3a1a4u ¢ UCMOJIB30BaHUEM 3TUX (OpMYII.
Jloka3plBaTh XapakTEpUCTUUECKOE CBOMCTBO
apu(pMETHIECKON M TeOMETPUIECKON IPOTPECCHIA.
OueHnBaTh BEPOSATHOCTD CIIyYaiHOIO COOBITHSA C
MOMOLIBIO YACTOThI, YCTAHOBICHHON OIBITHBIM MYTEM.




Haxonutb BEPOATHOCTH CJ'Iy‘-IafIHOFO COOBITHS Ha
OCHOBE KJIACCUYECKOI'0 ONPEACICHUSA BEPOATHOCTH.
HpI/IBO,Z[I/ITB MMPUMEPBI JOCTOBECPHBIX 1 HEBO3MOXXHBIX

COOBITHIA.
COI'JTACOBAHO COT'JTACOBAHO
[IpoTokon 3aceianusi METOAMYECKOTO 3amecTuTens aupekTopa mo YBP
00BbETUHEHUS YUUTEIeH _ A A XamxusH
€CTECTBEHHO-MATEeMaTHYECKOTO IIHKIIa 30.08.2021 ronra MBOY COIIINe17

ot 30.08.2021 Ne 1
Tpenkenmry 1.1O.




