PABOYAS ITPOT'PAMMA 110 AJITEBPE UIA 7 - 9 KIIACCOB
I. lTosicHUTEALHAA 3aIUCKA

Pabouass mporpamma cocTaBieHa Ha OCHOBe I[IpuMepHOW OCHOBHOH 00pa3oBaTeIbHOU
MpOrpamMMbl OCHOBHOTO OOIIEro 00pa30BaHMs, B COOTBETCTBUH C TpeOoBaHusMU DenepanibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa OCHOBHOTO 00IIero o0pa3oBaHus, MPOrpaMMbl
mo Kypcy "Anredpa 7-9" o0meoOpa3oBaTeIbHBIX YUPEKIACHUN, CO3TaHHOM HAa OCHOBE €IUHOM
KOHIICTIIINY TIPETOJJaBaHusl MaTEeMaTUKU B CpeAHel ImKoise, paspadotanHoit A.I'. Mepansakowm,
B.b. ITonouckum u M.C. Sxupom. U3natensctBo: Benrana-I'pag, 2017 1.

Jis peanuzanuu  paboyeil mporpamMmbl UCHONB3YETCS YU4EOHO-METOIUYECKUN KOMILUIEKT
st 7-9 xknaccoB aBTopoB A.I'.Mepaisik, B.b.Ilononckuii, M.C. SAxup.

Hcnonvzyemvie yueOnuxu:

1.Anrebpa:7:yueOHUK Uil ydamuxcsi — 0011eoOpa3oBaTeIbHBIX  OpTraHHU3alUild
/A.TI"'Mep3nsik, B.b.ITononckuii, M.C. SIkup. 2-¢ uza., nopad.—M.:, Benrana-I'pad, 2017. -272 c.

2. Anrebpa: 8 kmacc: y4eOHHK JJIsl ydalIuxcsl 00meoO0pa3oBaTeNbHBIX OpraHu3anuii /
A.T". Mep3nsk, B.b. [Tonouckuii, M.C. Slkup.-M.: Benrana-I'pad, 2017. — 304c.

3. AnreOpa:9 kiacc: yueOHHK AJIs ydaluxcst 001eoopa3oBareabHbIx opranuzanuii / AT
Mep3mnsxk, B.b. [Tononckuit, M.C. Skup.-M.: Benrana-I'pad, 2017. — 304c.

PabGouass mnporpamMma BKJIIOYaeT BCE TEMBI, NPEIyCMOTpPEHHbIE (eaepatbHbIM
rOCY/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO oO0miero oOpa3oBaHus II0
MaTeMaTHKe.

Pabouas mporpamma coctaBiieHa Jjis pabOThI ¢ AETHbMU — UHBAIMAAMH, 00yUYarOIIUMUCS
WHAUBUAYaJIbHO Ha JOMYy, C MPUMEHEHHEM »>JEKTPOHHOrO OOYy4YEeHHMS M HCIOJIb30BAaHHEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

B paGouyto mporpaMmy BHECEHBI U3MEHEHHUS MO CPAaBHEHHUIO C aBTOPCKOM MporpaMMoi
y4eOHOTO Kypca 3a CYeT 4YacOB YacTh Yy4eOHOro IutaHa, (GopMHUpyemMoil y4acTHHKaMH
oOpa3oBaTenbHbIX oOTHOmIeHW. Ha 0,5 dYaca yBenmWYeHO KOJMYECTBO YacoB B HEJEIIO,
MIPEeIyCMOTPEHHOE ISl OTPAOOTKU MPAKTHUECKOTO HaBbIKA MPU pEIIeHUU ynpaxHeHuil. O0riee
KOJIMYECTBO YacoB 3a yueOHbIN roJ] cocTaBisieT He MeHee 119 vacoB (34 Henenu); He meHee 357
4acoB Ha ypoBHe oOyuenus (7-9 kiaccel), 3,5 yaca B HEJIEINIO.

KanenpapHo-rematnyeckoe IiaHupoBanue PaOoueld mporpaMmbl — IperoyiaracT
HAJIMYUE KOHTPOJBHBIX, MPOBEPOUHBIX padboT. KOoHTposibHBIE M NpPOBEpPOUYHBIE PAOOTHI
IPOBOASTCS TOCJE 3aBEPIICHUS M3yYeHUsT KOHKPETHOW Tembl miM pasnena. [Ipeobnamaromieit
(opMOI TEKyIIero KOHTPOJISi BBICTYNAET MUCHMEHHBIM (CaMOCTOSTENbHBIE, KOHTPOJbHBIC,
MpaKTHYeCKue paboThI), YCTHBIA ompoc(coOecenoBaHne), TecTupoBaHue. B 3aBucMMOCTH OT
NCUXO(PHU3UOTIOTHUECKUX OCOOCHHOCTEH PAa3IMYHBIX HO30JOTHUECKUX TPy AeTeH-UHBAINUOB.

[Ipu cocraBneHnu pabouell MPOrpaMMbl YUHUTHIBAIUCH WHIUBUIYaTbHBIE OCOOCHHOCTH
MCUXO(HU3UIECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBbS IETCH-MHBAIIAIOB.

II. IInanupyemble pe3yabTaTbl OCBOECHHS YUeOHOI0 MpeIMeTa
JIMYHOCTHBbIE, MeTanpeIMeTHbIE Pe3YJILTATHI 0CBOEHHUS Y4eOHOI0 NpeaMeTa

«AJareodpa»
Brinecens! B mpuitokenue Nel

I[Inanupyemblie pe3yabTaThl H3y4YeHHUs aaredpol B 7-9 Kiaccax

BbInyCKHHK Hay4YHuTcs B 7-9 Kiaccax (JUisl HCIIO0J1b30BAHHSI B TOBCEIHEBHOM JKU3HU M
o0ecrneyeHHsi BO3MOKHOCTH YCIEIIHOTO NPO/I0JIKEHHsT 00pa30BaHUsI HA 0a30BOM YPOBHE)

JJIeMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTUKHU



* OnepupoBaTh TOHATHUSAMHU: ONpEICICHUE, TEOpeMa, aKCHOMa, MHOXECTBO,
XapaKTEPUCTUKNA MHOXKECTBA, DSJEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE M OECKOHEYHOE
MHOKECTBO, TIOMHOKECTBO, TPHHAICKHOCTH, BKIIFOUEHHE, PABEHCTBO MHOKECTB;

* 1300pakaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C IMMOMOIIIBIO KPyroB Diinepa;

* ONpeAeIsATh MPUHAMICKHOCTh DJIEMEHTa MHOXECTBY, OOBEIMHEHHIO M IEPECEUCHUIO
MHO>KECTB;

* 3a/1aBaTh MHO>KECTBO C TIOMOIIBIO TIEPEYNCICHHS SJIEMEHTOB, CIIOBECHOTO OIMCAHWS,

* ONEpPHPOBATH TMOHSATHSIMH: BBICKa3bIBAHWE, MCTHHHOCTH M JIO)KHOCTH BBICKA3bIBAHUS,
OTpHIIAaHWE BBICKA3bIBAHWH, OMNEpallMd HaJl BbICKA3bIBAHUSMHU: U, WIU, HE, YCJIOBHBIC
BBICKa3bIBaHUS (MMIUTHKAIIMK); * CTPOUTH BHICKA3bIBAHHSI, OTPUIIAHUS BHICKA3bIBAHUH.

B moBcenHeBHOI KU3HU M TPH W3YYEHHHU APYrUX MPeIMETOB: * CTPOUTH IETOYKH
YMO3aKJIIOYCHHI Ha OCHOBE WCIONBb30BAHUS TPABUJ JIOTUKU; * HCIOJIB30BaTh MHOXKECTBA,
olepalnyd C MHOXXECTBAMH, WX Tpaduyeckoe TMpeACTaBICHUE MJIsi OINUCAHHS PEeaTbHBIX
MPOLIECCOB U SIBIICHUM.

Yucaa

* OnepupoBaTh MOHATHSIMH: MHOXKECTBO HATYpPAIbHBIX YUCEN, MHOXKECTBO IEJBIX YHCET,
MHOJKECTBO PAIlMOHAIBHBIX YHCEN, UPPAIMOHATBLHOE YHCIIO, KBAJAPATHBI KOPEHb, MHOXKECTBO
NEMCTBUTENIBHBIX ~ 4YMCEN, T€OMETpUYecKas  HHTEepIpeTanus  HaTypalbHbIX,  LEJBIX,
palMoHAIBHBIX, 1EHCTBUTEIBHBIX YHCEN,

* IOHUMATh U OOBACHATH CMBICII TIO3ULIMOHHOM 3aMCH HATYPaIbHOIO YUCIA;

* BBINOJIHATH BBIYMCICHHS, B TOM YHCJIE C MCIIOJB30BAaHUEM IPUEMOB PAallMOHAIBHBIX
BBIUMCIICHHUIA;

* BBITIOJTHSTH OKPYTJICHHE PAIIMOHATIBLHBIX YUCEIl C 3aIaHHON TOYHOCTBIO;

* CPaBHHMBAThH PALMOHATIHLHBIC I UPPAIIMOHAIBHBIC YMCIIA;

* IPEJICTABIIATH PAIMOHATILHOE YHCIIO B BUJIC ACCATUIHOMN IpOOH

* YIOPSIIOYMBATH YMCIIA, 3aITMCAHHBIC B BUE OOBIKHOBEHHOW U IECATUIHON IpOOH;

» HaxoauTh HO/[ 1 HOK uwncen u ncnonap30BaTh UX MPU PEIICHUH 3a1a4.

B noBceHeBHOI KU3HU U MPU U3YYEHHUH JIPYTUX MpPeIMeTOB:

* IPUMEHATH NIPaBUJIa MPUOIMKEHHBIX BBIYMCICHUH TP PEIICHUH MPAKTUUYECKUX 3a7a4 U
peLIeHNH 3a]1a4 JPYTUX YUeOHbBIX IIPEIMETOB;

* BBINIOJIHATH CPABHEHUE PE3YJIbTATOB BBIUMCICHUH NIPU PEIIEHUHU PAKTUYECKUX 3a/1a4, B
TOM YHCJIE PUOTMKEHHBIX BHIYHCIICHHIA;

* COCTaBJIATh M OLICHUBATh YHCJIOBBIC BBIPAKCHUS MPH PEUICHUU MPAKTHYECKUX 3a7ad U
3a7a4 U3 APYruX y4eOHbBIX MTPEIMETOB;

* 3aMUCBHIBATh M OKPYIJISITH YUCIIOBBIC 3HAYCHUS PEATbHBIX BEIIMYMH C HUCIOJIb30BAaHHEM
Pa3HBIX CHCTEM H3MEPEHHS.

ToxnecTBeHHbIe MPe0OpPa30BaHUA

* OnepupoBaTh MOHATHUSMHU CTENEHH C HATypaJbHBIM IOKa3aTeJeM, CTETEHU C IEIbIM
OTPHILIATEIbHBIM ITOKa3aTEeNIEM;

* BBINIOJIHATH IPEe0Opa30BaHUs LIEIbIX BBIPAKEHUI: JEWCTBUS C OJHOWIEHAMH (CJIOKEHUE,
BBIYUTAHNE, YMHOXKEHHE), IEHCTBHSI C MHOTOWICHAMU (CI0XKEHHE, BBIYUTaHUE, YMHOKECHHE);

* BBINOJIHATH Pa3jI0KEeHHE MHOTOYJICHOB Ha MHOXKHUTEIHN OJTHUM U3 CIIOCOOOB: BBIHECEHUE
3a CKOOKY, IpyIIIMPOBKA, UCII0JIb30BaHUE (POPMYII COKPALIIEHHOTO YMHOXEHHUS;

* BBJICTISTH KBAIpaT CyMMBI M Pa3HOCTH OJHOYICHOB;

* pacKJIaJpIBaTh HA MHOKUTENN KBAJAPATHBIN TPEXUIICH;

* BBINONHATH TNPEoOpPa3OBaHUS BBIPAKEHUH, COMACPXKAIMUX CTETIEHH C  IEIBIMH
OTPHUILIATEIIbHBIMHM  [TOKA3aTeNIIMU, TEPEXOJUTh OT 3aliCH B BHJE CTENCHH C IENIbIM
OTPHIIATEILHBIM ITOKA3aTeNIeM K 3alIUCH B BUZIE IpOOH;

* BBITIOJHATH MPeoOpa3oBaHus APOOHO-pAIIMOHATIEHBIX BRIPAXKEHUI: COKpaIIeHne Apooei,
NpUBEJCHUE anreOpanyeckux [pobeil K oOmeMy 3HaMeHATelo, CIOXKEHHE, YMHOXXEHHE,
NeJIeHne anredpandeckux apoOei, BO3BeIEHUE areOpandecKoi TpoOu B HATYPAITbHYIO U LETYIO
OTPHILIATENIbHYIO CTEIICHb;



* BBITIOJHSTH MTPEe0Opa30BaHMs BEIPAKCHHMN, COACPKAINX KBaIPaTHbIC KOPHHU;

* BBLICTATH KBAJpaT CyMMBl HJIM Pa3HOCTH JBYWIEHA B BBIPAKEHUSX, COJCpPIKAIIUX
KBaJ[paTHBIC KOPHHU;

* BBITIOJIHSTH MIPEe0Opa30BaHUs BEIPAKCHUHN, COACPIKALINX MOTYJIb.

B noBceTHEeBHOW KU3HU U MPH U3YYEeHUH IPYTUX NPEeIMETOB:

* BBIMOJIHATH MPEOOpPa30BaHUs M JCHCTBHA C YHCIAaMH, 3aIMCAHHBIMH B CTaHAaPTHOM
BUJIC;

* BBITIOJIHATH MPEOOPA30BaHUS aNTreOpandecKuX BHIPAKEHUH NPU PEIICHNH 33134 JPYTUX
y4eOHBIX MIPEIMETOB.

YpaBHeHUs M1 HEPABEHCTBA

* OmepupoBaTh TMOHATHUSMHU: ypaBHCHHE, HEPAaBEHCTBO, KOPEHb YypaBHEHUS, pEIICHUC
HEPaBEHCTBA, PaBHOCHJIBHBIC YpaBHEHUS, OOJIACTh ONpeACTeHHs YpaBHEHHs (HEPaBEHCTBA,
CHCTEMBbI YpaBHEHUI M HEPABCHCTB);

* pemiath JIMHEHHBIC ypaBHEHHS M YPaBHEHUS, CBOJMMbBIC K JHMHEWHBIM C IOMOIIBIO
TOXKIAECTBEHHBIX MPEOOPa30BaHUIA,

* pemiath KBaJpaTHbIC YPAaBHEHUS W YPaBHEHUS, CBOJMMBIC K KBAJPATHBIM C MOMOIIBIO
TOKJIECTBEHHBIX TPe00pa30BaHNUN;

* pemaTh ApOOHO-JIMHEIHbIE YPABHEHNUS;

* pemiath NpocTenlIne upparroHaibHbie ypaBHeHus Buja fx a ()=, fx gx ()=();

* pelaTh ypaBHEHUS BUJIa X a =

* pemaTh ypaBHEHUs CLIOCOOOM pa3iI0KEeHUsI HA MHOKUTENIN U 3aMEHbI IEPEMEHHOI;

* WUCMOJB30BaTh METOJ HWHTEPBAIOB JUIsI PEHICHHUS WENbIX W APOOHOpAIIMOHATBHBIX
HEPaBEHCTB;

* pelaTh JIMHEWHbIC YpaBHEHUS M HEPABEHCTBA C MapaMeTPaMU;

* pelaTh HECIOKHbBIE KBAIPATHBIC YPABHEHUS C TapaMeTpoOM;

* pelaTh HECIOKHBIE CHCTEMBI JIMHEHHBIX YPaBHEHHUH ¢ TapaMeTpaMu;

* pemaTh HECIOKHbBIC YPABHEHUS B IIEJIBIX YUCIIAX.

B noBceHeBHOI KU3HU U MPU U3YYEHHUH JIPYTUX MpPeIMeTOB:

* COCTaBJATh M pellaTh JMHEWHbIE U KBaJpaTHbIE YpaBHEHHs, ypaBHEHHA, K HHUM
CBOJSIIIIMECS, CHCTEMBbl JMHEWHBIX YpaBHEHMH, HEPAaBEHCTB IpU PEUICHHU 3ajad ApPYyrux
y4eOHBIX IIPEMETOB;

* BBITIOJTHSTH OIICHKY NPaBONIOI00MS PE3YIbTATOB, MOJIYIa€MbIX TIPU PEIICHUH JIMHEHHBIX
Y KBQJIPATHBIX YPAaBHEHUH M CUCTEM JIMHEWHBIX YPaBHCHUU M HEPABCHCTB IPH PEIICHUM 3a]1a4
JPYTUX y4eOHBIX MPEIMETOB;

* BBIOMpaTh COOTBETCTBYIONIME YypaBHEHUS, HEPABEHCTBA WIM WX CHCTEMbI IS
COCTaBJICHUS MAaTEMATUYECKOM MOJIEIN 3aJaHHON PEaIbHOM CUTYallMy WX MIPUKJIATHOM 3a/1auu;

* YyMETh HMHTEPIPETHPOBATH NOJIYYCHHBIH MPH PEUICHHH ypaBHEHHS, HEPABEHCTBA WU
CHCTEMBI pe3yJbTaT B KOHTEKCTE 3aJaHHON pealbHOM CUTYalluH WK MPUKIATHON 3aauu.

DOYyHKIUHA

* OnepupoBaTh MOHATUSAMU: (PYHKIIMOHATBHAS 3aBUCUMOCTh, QYHKIUS, Tpaduk GyHKINH,
crocoObl 3anaHus (PYHKIMH, apryMEeHT W 3HaueHue (yHKUUU, OOJACTh OMNpeAesieHUus Hu
MHOXKECTBO  3HAY€HMH (QYHKUMH, HYIM (QYHKIUH, [POMEXKYTKH 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTb ()YHKIIMHU, YeTHOCTH/HEUETHOCTh (DYHKIIHH;

. CTPOUTH rpaduku JIMHENHOH, KBaJApaTUYHON (byHKUUH, oOpaTHOM
MPONOPIIHOHAIEHOCTH, ;

* Ha IpUMepe KBaIpaTUIHON (YHKIIMH, UCTIONB30BaTh peoOpa3oBanus rpaduka GyHKIHH
y=f(x) w1t mocrpoenus rpadpukos pynkmuii y =af (kx+ b)+ c;

* COCTaBJIAITh YpaBHEHHS MPSMOU MO 33JaHHBIM YCJIOBHUSAM: MPOXOJAIICH Yepe3 1BE TOUKH
C 33/JIaHHBIMH KOOPAMHATaMH, MPOXOMISIIEH uYepe3 NaHHYI0 TOUYKY M IMapajuIelbHOW JaHHOM
IPSIMOM;

* HccIe0BaTh (DYHKIHUIO 110 ee rpaduKy;



* HAXOJIUTh MHOXECTBO 3HAYCHHM, HYJU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJ[paTUYHON PYHKIINY;

* ONEpPHpPOBATh MOHATHUSMH: IOCIEAOBATEIILHOCTh, apU(PMETHYECKasi MPOrPeccus,
reoMeTpUIecKas MPOrPECCHs;

* pemaTh 3a/1a4M Ha apU(METHUECKYIO H TEOMETPUIECKYIO IPOTPECCHIO.

B noBceHeBHOI KU3HU M NPU U3YYEHHH IPYTUX MPeIMETOB:

* WUTFOCTPUPOBATh C MOMOINBI0 TpaduKa peanbHYI 3aBHCHMOCTb HJIM HPOIECC MO UX
XapaKTEePUCTUKAM;

* WCIOJB30BAaTh CBOWCTBA M TpapuK KBAAPATHYHOW (YHKIIMH TIPU PEIICHUU 3a1ady U3
JPYTUX y4eOHBIX MPEIMETOB.

TexcToBbBIE 3a0a4YU

* Pemate mpocThie W CIIOKHBIC 3aJaud Pa3HBIX THUIOB, a TAaKKe 3aJayd TMOBBIIICHHOM
TPYAHOCTH;

* WCIOJB30BAaTh pPa3HbIE KpAaTKWE 3alMCH KaK MOJENHM TEKCTOB CIIOKHBIX 3aaad IS
MOCTPOEHUSI TIOMCKOBOM CXEMBI U PEIICHUS 3a/1a4;

* pa3aMyaTh MOJENb TEKCTa M MOJEIh PEIICHHs 33/1a4l, KOHCTPYHUPOBATh K OJTHOW MOJCIH
peIIeHs] HECI0KHOM 3a1a4y pa3HbIe MOJIENIN TEKCTA 3a/1a4H;

* 3HaTh U MPUMEHATH 00a crocoba Mmoucka penieHus 3aaad (0T TpeOOBaHMs K YCIOBHIO U
OT yCIJIOBUS K TPeOOBaHUIO);

* MOJICTUPOBATH PACCYKICHHUS PH MMOUCKE PEIICHH 33a/]]a4 C MOMOIIBIO rpad-CXeMBbI;

* BBIJICJISATH JTAIbl PELICHUS 3a/1a41 M COJePKaHUE KaXKI0TO ITaa;

* YMETh BBIOMpATh ONTUMAJIBHBIA METOJ PEIICHUsS 3aJla4d M OCO3HABaTh BHIOOp METO/a,
paccMaTpHuBaTh Pa3IMYHBIC METO/IbI, HAXOUTh PAa3HbIC PEIICHUS 3a1a4H, €CIIM BO3MOXKHO;

* aHAIM3UPOBATH 3aTPYAHCHUS TIPU PEIICHUU 3a/1a4;

* BBINIOJHATH pa3jMyHbIe NpPeoOpa3oBaHMs MPEIJIOKCHHON 3aJa4l, KOHCTPYHPOBATH
HOBBIE 33/1a4¥ U3 JAHHOM, B TOM YHUCIIe 00OpaTHBIE;

* UHTEPIIPETUPOBATH BBIYHCIIUTEILHBIC PE3YyJIbTAaThl B 3aJaue, UCCIEIOBATh IOIyYCHHOE
pelIeHHe 3a/1a9H;

* aHAJIM3UPOBATH BCEBO3MOXKHBIC CUTYAIlMH B3aUMHOTO PACIIOJNIOKEHHS TBYX OOBEKTOB H
MU3MEHEHHUE MX XapaKTePHUCTHK IPU COBMECTHOM JIBH)KEHHH (CKOPOCTH, BPEMsI, pacCTOSIHUE) MIPU
pelIeHNH 3a7a4d Ha JBI)KEHHE JIByX OOBEKTOB KaK B OJHOM, TaK M B HPOTHBOIOJIOXKHBIX
HaIlpaBJICHUSAX;

* UCCIICZIOBaTh BCEBO3MOXKHBIC CHUTYallMM TPU PEIICHWHW 3a/ad Ha JBW)KCHHE IO PEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

* pelaTh pa3HOOOPA3HBIC 33]]a4l «HA YaCTH,

* pemaTh 1 0OOCHOBBIBATh CBOE PEIICHHUE 337a4 (BBIACIATH MATEMAaTHYECKYIO OCHOBY) Ha
HAXOXKJICHHE YacTH YHCJa U YHUCIa M0 €0 YacTH Ha OCHOBE KOHKPETHOT'O CMBICIA JpoOH;

* OCO3HaBaTh M OOBSICHATH WACHTUYHOCTH 3aJa4 PAa3HBIX THUIIOB, CBS3BIBAIOIIUX TpPHU
BeJIMYMHBI (Ha paboTy, Ha IMOKYIKH, HA JBIKCHHE), BBIACISTH OTH BEJIHMYHHBI M OTHOIICHUS
MEXIy HHMH, TPUMEHSATh WX TPH PEIICHWH 3a/a4, KOHCTPYHpPOBATh COOCTBEHHBIC 3ajad
yKa3aHHBIX TUTIOB;

* BJIaJIeTh OCHOBHBIMU METOJIaMH PELICHU 3a/1ad Ha CMECH, CIUTaBbl, KOHLIEHTPAIINH;

* pemaTh 3a/Ja4d Ha MPOIEHTHl, B TOM 4YHCJE, CJIOXHBIE MPOIEHTHI ¢ 0OOCHOBaHHEM,
UCTIONIB3Ys Pa3HbIE CIIOCOOBI;

* pemIaTh JOTHMYECKUE 3aJa4l Pa3HBIMH CIIOCOOaMH, B TOM YHUCIIE, C ABYMS OJIOKaMH H C
TpeMsi OJIOKaMU JaHHBIX C TIOMOIILIO TAOJIHIT;

* pemarth 3a7a4u 10 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HA OCHOBE HCIOJIB30BAHHUS
M3yYEHHBIX METOJIOB 1 00OCHOBBIBATDH PEIICHHE;

* pemaTh HECIOKHBIC 33/1a4H 10 MATEMAaTHYECKOW CTATUCTHUKE;

* OBIAQJCTh OCHOBHBIMH METOJIAMH pEIIEHHUS CIOKETHBIX 3a7ad: apu(pMETHUECKUH,
anreOpandyeckui, nmepedop BapuaHTOB, T€OMETPUUYECKUH, TpaduecKuii, MPUMEHSATh UX B HOBBIX
10 CPAaBHEHUIO C U3YYEHHBIMH CUTYallUsX.



B noBceaHeBHOI )KU3HU M IPH U3YUYEHHHU APYTUX NPEAMETOB:

* BBIJCJISITH NPU PELICHUU 33]a4 XapaKTEPUCTUKH paccCMaTpUBAeMOW B 3a/laye CUTyalluH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTPArupoOBAIUCH), KOHCTPYUPOBATh HOBBIE CUTYalLlUU
C YYETOM 3TUX XapaKTEPUCTUK, B YACTHOCTHU, IPU PEIICHUHU 3a/1a4 Ha KOHLIEHTPALlUHU, YUYUTHIBATh
IJIOTHOCTbH BEILIECTBA;

* pemiaTb U KOHCTPYHMPOBATh 33/1aud Ha OCHOBE PACCMOTPEHMs peajbHBbIX CUTyaluH, B
KOTOPBIX HE TpeOyeTCs TOUYHbIN BBIYUCIUTEIbHBIA PE3YIIbTAT;
* pemiarth 3a/1a4u Ha IBUKEHUE M0 PEKE, pacCMaTpHUBasi pa3Hble CUCTEMBI OTCUETA.

CraTHCTHKA M TeopHsl BepPOSITHOCTEI

* OmnepupoBaTh MOHATUAMM: CTOJIOUATHIE M KPYTOBbIE JUArpaMMbl, TaOJIMLbI JTAHHBIX,
cpenHee apupMeTHUYecKoe, MeIrMaHa, HauboJbllee U HauMeHbIlee 3HaUeHHUs BBIOOPKH, pa3max
BBIOOPKH, AUCTIEPCUS U CTAHJIAPTHOE OTKJIIOHEHHE, ClyyaiiHasi U3MEHYUBOCTb;

* U3BJIEKaTh MH(POPMALIKIO, TPEICTABICHHYIO B TaOIUIaX, HA AUarpaMmax, rpadukax;

* COCTaBJIATH TaOIMIIbI, CTPOUTH TUArpPaMMBbl M TpaUKU HA OCHOBE JIaHHBIX;

* OTIEpUPOBATH MOHATHAMU: (HAKTOPUAI YHCIA, IEPECTAHOBKH M COYETAHUS, TPEYTOJIbHUK
ITackans;

* IPUMEHSATH NPABUIIO MPOU3BEICHUS IPHU PEILIEHUH KOMOMHATOPHBIX 3a/1a4;

* ONEpUpOBaTh MOHATHSIMM: CIy4YallHBIA OMbIT, CIydyallHbIH BBIOOpP, MHCIIBITAHUE,
AJIEMEHTApHOE ClydyailHOe COOBITHE (MCXOJ), KJIACCHYECKOE OMNpEeNeICHHE BEPOSTHOCTH
CJIy4aifHOro COOBITHS, ONEPALlUH HAJl CIIyYailHBIMU COOBITHSMU;

* [IPEJICTaBIJIATh HHPOPMALIHIO C TIOMOIIBIO0 KPYroB Diijepa;

* pemaTh 3aJa4d HAa BBIYMCIIEHHE BEPOSITHOCTU C IMOJCYETOM KOJMYECTBA BAPUAHTOB C
MOMOIIBI0O KOMOMHATOPUKH.

B noBceIHeBHOM KU3HU U NPH U3YYeHUH APYTUX NPeAMeTOB:

* W3BJIEKaTh, UHTEPIPETUPOBATh U MPEOOPa30BbIBaTh MHPOPMALINIO, MPEICTABICHHYIO B
Tab/IMLAaxX, Ha Juarpammax, rpadukax, OTpa)karollyl0 CBOMCTBA U XapaKTEPUCTUKU PealIbHbBIX
MIPOLIECCOB U SIBIICHUM;

* ONpEeNsATh CTATUCTHYECKHE XaPaKTEPUCTHKH BBIOOPOK MO TalnHIaM, AMarpaMmmawm,
rpaukaM, BBIIOJIHATH CPABHEHHE B 3aBUCMOCTH OT LIEJIH PEILIEHUs 3a/1a4H;

* OIICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SIBJICHUH.

Hcropusi maTeMaTuKH

* XapakTepHu30BaTh BKJIAJ BBIJAIOUIUXCS MAaTEMaTHUKOB B Pa3BUTHE MATEMATHKH U MHBIX
Hay4YHBIX 00JacTei;

* IOHUMATh POJIb MAaTEMaTHUKH B pa3BuTuu Poccum.

MeToanl MATEMATUHKH

* Hcnonb3ys U3y4YeHHbIE METOJAbI, IPOBOJAUTH  JIOKA3aTEIbCTBO,  BBINOJIHATH
OIIPOBEPIKEHUE;

* BEIOMpATh N3YYEHHBIE METOBI M UX KOMOMHALINY JIJIS1 PEIICHNSI MAaTeMaTHIeCKUX 3a/1a4;

* HCIONB30BaTh MaTEeMaTHYECKHUE 3HAHMA JUId ONMCAaHUS 3aKOHOMEPHOCTEH B
OKpYKaroIleH JEUCTBUTEIBHOCTH U IPOU3BEACHUIX UCKYCCTBA;

* NPUMEHATh NPOCTEUIINE MPOrpaMMHBIE CPEACTBAa U 3JIEKTPOHHOKOMMYHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUH MaTEMAaTHYECKHUX 3aa4.

BblllyCKHMK TOJYYUT BO3MO:KHOCTH Hay4YuUThesi B 7-9 kJjaccax JJjs odecnevyeHUs
BO3MOKHOCTH YCIIEIIHOT0 MPOJ10JIKeHUsl 00pa3oBaHus HA 02a30BOM YPOBHe

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOM JIOTUKHU

* CBOOOTHO OTIEPUPOBATH MOHATHUSAMU: MHOKECTBO, XapaKTEPUCTUKA MHOKECTBA, DJIEMEHT
MHOXXECTBA, MyCTOE, KOHEYHOE U OECKOHEUHOE MHOXKECTBO, TOJMHOKECTBO, PUHAIC)KHOCTD,
BKJIFOUEHHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3aJJaHUE MHOXKECTBA;

* 33/1aBaTh MHOXXECTBA Pa3HBIMU CIIOCOOAMH;

* TMPOBEPATH BBIMOJHEHWE XapPAKTEPUCTHUCCKOTO CBOMCTBA MHOXKECTBA; * CBOOOJHO
OTICpUPOBATH TOHATHUSMHU: BBICKa3bIBAHHE, UCTUHHOCTD M JIO)KHOCTh BBICKA3bIBAHUS, CIIOKHBIC U
MPOCTHIC BBICKA3BIBAHMS, OTPUIIAHUE BBICKA3bIBAHUH; HUCTUHHOCTD M JIOKHOCThH YTBEPKJICHHS U



€ro OTPHLIAHUA, OIEpally HaJ BbICKAa3bIBAHUSMU: M, WIHM, HE; YCIOBHBIC BBICKA3bIBaHUS
(MMIUTMKALIMN);

* CTPOUTH BBHICKA3BIBAHHS C UCIIOIH30BAHNEM 3aKOHOB aNreOphl BEICKA3bIBAHUH.

B noBceHEeBHOI :KM3HU U NIPU U3YYEeHHUU APYTUX NPeAMETOB:

* CTPOUTD PACCYXACHHSI HA OCHOBE UCIIOJIb30BAHMSI MIPABUJII JIOTUKH

* UCTIOJBH30BATh MHOXKECTBA, ONEPALMU C MHOXKECTBAMH, UX rpaduueckoe NMpeCcTaBICHIE
JUIsL ONMCAaHUS PEeaJbHBIX IPOLIECCOB M SBICHWM, NPU PELICHUH 3a1ad JPYrHX Yy4eOHBIX
MIPEIMETOB.

Yucaa

* CBOOOIHO OMepUpOBaTh MOHITHSIMH: HATypajJbHOE YHMCIO, MHOXKECTBO HATypaJIbHBIX
YyuCeN, IeJI0€ YHCI0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs ApOoOb, JecATUYHas JpoOb,
CMEIIAHHOE YUCJI0, PAllMOHAIBHOE YHCIIO, MHOXECTBO PallMOHAJIBHBIX YHUCEJ, UpPALlMOHATBHOE
YHCIIO, KOPEHb CTENEHHU N, JACHCTBUTENIIBHOE YHCIO, MHOXKECTBO JEWCTBUTEIBHBIX YHCEN,
reoMeTpuuecKas HMHTEpPIpETalus HaTypajdbHBIX, ILEJbIX, pPALMOHAIBHBIX, JEHCTBUTEIIBHBIX
YHCell;

* IOHUMAaTh U OOBACHATH Pa3HUIy MEXIAY NO3UIUOHHOM M HEMO3WLMOHHOW CUCTEMaMH
3aMKUCH YUCEIT;

* IEPEBOAMUTH YHCIIA U3 OJHOM CHCTEMBI 3aIIMCH (CUCTEMBI CUMCIICHHS) B IPYTYIO;

* OKa3bIBaTh U HUCIIOJB30BaTh MIPU3HAKU JIeTUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbI 1
IPOU3BEACHUS YUCEI ITPU BHINIOJIHEHNUU BBIYMCICHUN U PELICHNH 33/1a4;

* BBINOJHATH OKPYIVIEHUE pAalMOHAJIBHBIX W HMPPALMOHAIBHBIX YHMCET C 3aJaHHOU
TOYHOCTHIO;

* CpPaBHHUBATH JCHCTBUTENbHBIE YMCIa PA3HBIMU CIIOCOOAMH;

* YIIOPSAIOUYMBATh YMCIIA, 3aITUCAHHBIE B BHJI€ OOBIKHOBEHHOM U I€CATUYHOM 1po0u, yKca,
3alMCaHHble C HCIOJIb30BAHUEM apU(PMETUUYECKOT0 KBAJAPATHOTO KOpHS, KOpPHEH CTElneHU
OoJblIIE |

» Haxoauth HOJ[ u HOK uucen pasHbiMu crioco6aMu U HCIIONIB30BaTh UX MPHU PEIICHUU
3ajay;

* BBINIOJIHATH BBIYUCIICHUS U IPe0Opa30oBaHUs BBIPAKEHHM, COIEPIKaINX JIeHCTBUTEIIbHBIE
qucia, B TOM YHCIIE KOPHU HATYpaJIbHBIX CTEIIEHEH.

B noBceHeBHOI KU3HU M NIPH U3YYEHHUH JIPYTUX MPeIMeTOB:

* BBINOJHATH U OOBACHATH pE3yNbTaThl CPaBHEHUS PE3YJIbTATOB BBIYMCICHUN TMPH
pEIICHUH MPaKTUYECKUX 3a/1a4, B TOM YHUCJIEe MPUOIMKEHHBIX BBIYUCICHUN, UCTIONB3YS pa3HbIe
CIocoObl CPaBHEHMIA;

* 3alUChIBaTh, CPAaBHUBATb, OKPYIJISATH YHUCIOBBIC JaHHbIE pEANbHBIX BEIMYUH C
HCIIOJIb30BAHUEM PA3HbIX CUCTEM U3MEPEHMUS;

* COCTaBJIATh M OLEHUBATH PAa3HBIMH CHOCOOAMHU YHCIIOBBIC BBIPAKECHUS NPHU PELICHUH
MPAKTUYECKUX 33/7a4 U 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.

ToxnecTBeHHbIe MPe0OpPa30BaHUA

* CBOOOIHO ONIEPHPOBATh MOHATUSAMH CTEIIEHH C LEJBIM U APOOHBIM MTOKa3aTeNeM;

* BBITIIOJIHSTD JJOKA3aTEIbCTBO CBOWCTB CTETIEHU C LIEIBIMU U JPOOHBIMU MTOKa3aTeNsIMU;

* ONEepUpOBaTh TMOHITHUAMU «OJHOWIEH», «MHOIOWIEH», «MHOTOWIEH C OJHOM
[epEMEHHON», «MHOTOYJIEH C HECKOJbKHMHU IEPEMEHHBIMU», K03()(PUIMEHTH MHOIrowIeHa,
«CTaHJapTHas 3aMiCh MHOTOUYWIEHA», CTETIEHb OJIHOWIEHA U MHOTOYJICHA;

* CBOOOIHO BIAAETh NpHUEMaMH MpPeoOpa3OBaHHUA IENBIX W JAPOOHOPAIMOHAIBHBIX
BBIPAXCHUM;

* BBIOJHATH PAa3l0KCHWE MHOTOWICHOB HAa MHOXHTEIH pa3HbIMU crocobamu, ¢
MCTIOJIh30BAaHNEM KOMOWHAIMNA Pa3IUIHBIX TPHEMOB,;

* HCIONB30BaTh TeopeMy Bmera m teopemy, oOpatHyro Teopeme Buera, mist momcka
KOpHEM KBaJpaTHOIO TPeX4JeHa M JUIs pelIeHUs 3a7ad, B TOM YMCIE 3a/1ad C IMapaMeTpamH Ha
OCHOBE KBaJIPAaTHOTO TPEXUJICHA;

* BBITIOJIHATD JIeJIEHHE MHOTOYWIEHA HA MHOTOUJIEH C OCTaTKOM;



* TOKa3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEW U KOPHEH CTENeHH N;

* BBHINOJHATH NPe0oOpa30BaHUS BBIPAKEHUH, COJAEpKAIIUX KBAaJIpaTHbICE KOPHHU, KOPHU
CTETICHHU n;

* CBOOOJHO OIEPHPOBATH TOHATHUSAMH «TOXIECTBO», «TOXKIECTBO Ha MHOXECTBEY,
«TOXJIECTBEHHOE MPEe0Opa30BaAHUEY;

* BBITIOJIHSTD PA3JIMYHBIE MPEOOPa30BaHUs BHIPAKEHHM, COAEPKAIIUX MOTYIH

B noBcenHeBHOI KU3HU U NPH U3YYEHUH IPYTUX MPeIMETOB:

* BBINIOJHATH MPEOOpa3oBaHUs W JEHCTBHA C OYKBEHHBIMH BBIPAKCHHUSIMH, YHCIIOBEHIC
K03 PHUIMEHTH KOTOPHIX 3aMMCaHbl B CTAHAAPTHOM BUJIC;

* BBINOJHATH NPeoOpa3oBaHusl PallMOHATIBHBIX BBIPAKCHUH MPHU PEIICHUM 3ala4 JAPYTruX
y4eOHBIX TIPEIMETOB;

YpaBHeHUs M HEPABEHCTBA

* CBoOOIHO oOmepuUpOBaTH TOHSATHSAMH: YPaBHEHHE, HEPABEHCTBO, PaBHOCHUIIbHBIC
ypaBHEHHMs] M HEPAaBEHCTBA, YPAaBHEHHWE, SBISIONICECS CIICICTBHEM JPYroro YpaBHEHUS,
ypaBHEHUS], paBHOCWIIbHBIE HA MHOXKECTBE, PABHOCHIIbHBIC TIPE0OPa30BaHUsl ypaBHEHHIA;

* pemaTh pa3HbIe BHIbI YPAaBHEHHHA W HEPABEHCTB M UX CHCTEM, B TOM YHCIIE HEKOTOPHIC
ypaBHeHUs 3 U 4 cTeneHel, ApoOHO-paliMoOHAIbHBIC U HPPALMOHATIBHBIE;

* 3HaTh TeOpeMy Buera a1 ypaBHEHUI CTENIEHH BBILIE BTOPOIi;

* MOHMMATh CMBICI TEOPEM O PABHOCHUJIBHBIX M HEPABHOCHIBHBIX MpeoOpa3oBaHUAX
YPaBHEHHH U YMETh UX JI0Ka3bIBaTh;

* BJIQJICTh PAa3HbIMM METO/JAMHU PEIIEHUs ypaBHEHWH, HEPABEHCTB U HUX CUCTEM, YMETb
BBIOMPATH METOJI PEIICHUs] 1 000CHOBBIBATH CBOM BHIOOD;

* WCIOJB30BaTh METOJI MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHCIE IPOOHO-
palMOHATFHBIX M BKIIIOYAIOIINUX B C€0sl HPPAlMOHATBHBIC BHIPAYKEHHS,

* pemarh anreOpanyecKue ypaBHEHHUS M HEPABEHCTBA W HMX CHUCTEMBI C TapaMeTpaMu
anreOpanyecKuM u rpadudecKiuM METOaMH;

* BJI3/IETh PAa3HBIMH METOJIaMH JI0OKa3aTeIbCTBA HEPABEHCTB;

* pemaTh YpaBHEHUS B IIEJIbIX YHCIIAX;

* 1300pakaTh MHO’KECTBA Ha IIOCKOCTH, 33/1aBa€Mble YPaBHEHUSIMHU, HEPABEHCTBAMU U UX
cUCTEMaMH.

B noBceqHeBHOM KU3HU U MPU U3YYEHHUH JPYTUX MpPeIMeTOB:

* COCTaBIIITh W pelIaTh ypaBHEHWS, HEPABEHCTBA, UX CHUCTEMbl NMpPHU PEIICHUH 3a/aad
JPYTUX yU4eOHBIX MPEIMETOB;

* BBINOJIHATH OIEHKY TPaBIONOA00MS pE3yJNbTaTOB, TOJIYYaeMbIX TPU PEIICHUH
pa3IMyYHBIX YpaBHEHWI, HEPABEHCTB W HMX CHCTEM IIPU PEIICHUW 3a7ad JAPYTHX Y4eOHBIX
MIPEIMETOB;

* COCTABIIATh W PELIaTh YPaBHEHHUS W HEPABEHCTBA C MapaMeTpaMH IpU PEIICHUM 3a/1ad
IpyTUX y4eOHBIX IPEIMETOB;

* COCTaBJIATH YpaBHEHHE, HEPABCHCTBO WJIM HX CHUCTEMY, OIMCBHIBAIOIINE DPEATHHYIO
CUTYAIMIO WU MPUKIATHYIO 33/1a4y, UHTEPIPETUPOBATH MOITYUYECHHBIE PE3YyIIbTAThI.

DOyHKIUHA

* CBOOOJHO oOIepupoBaTh MOHATUSIMHU: 3aBUCHUMOCTb, (DYHKIMOHAJIbHAs 3aBUCHUMOCTD,
3aBHCHMMAas M HE3aBHCHMAas IepeMeHHble, (PyHKIUS, croco0bl 3aqaHus (QyHKIUH, apryMEHT M
3HaYeHHEe (QYHKIMH, 00JIaCTh OMpE/CIICHUS M MHOXKECTBO 3HA4YCHUS (YHKIIMH, HYJIU (YHKIIHH,
MPOMEXKYTKH 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIWH, HAWOONbIIEe W HAUMEHBIIEE
3HAYeHHS, YETHOCTH/HEUETHOCTh (YHKIMH, NEPUOJUYHOCTh (PYHKIWH, Tpaduk QyHKIWH,
BEpTUKAJIbHAsl, TOPU30OHTAIbHAS, HAKIIOHHASI aCHMOTOTHL; FpauK 3aBUCUMOCTH, HE SBIISIOLICHCS
byHKIHEH,

* cTpouTh rpaduku QyHKIMIA: THHEHHON, KBAJAPATUIHON, TPOOHOIUHEHHOM, CTETICHHON
MIPU Pa3HBIX 3HAYCHHUAX MTOKA3ATENSI CTENEeHN, Y =X | ;

* UCIOJIB30BaTh MpeoOpazoBanus rpaduka GyHKuu y =f(X) mis noctpoeHus rpaduxos
¢bynknuit y =af (kx +b)+ c;



* AaHAJTU3UPOBATh CBOKCTBA (DYHKUMU U BUJ rpaduka B 3aBUCUMOCTHU OT I1apaMETPOB;

* CBOOOJHO  OMEPUPOBATH  MOHITHUAMHU:  IOCIEAOBATEIBHOCTh,  OTPaHHMUYCHHAS
MOCJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaroas (yOsIBaromias) mociaeqoBaTebHOCTb, pee
MOCTIeIOBAaTEIbHOCTH,  apudMeTndeckass  MpOrpeccHs, TeOMETpUYecKas  Mporpeccus,
XapaKTEPUCTUIECKOE CBOMCTBO apu(hMETHIECKOH (T€OMETPUIECKOM ) TPOTPECCHH;

* MCIIOJIB30BaTh METOJ MaTeMaTHYECKON MHIYKIMH JUTsl BBIBOAA (POPMYII, TOKA3aTEIbCTBA
PaBEHCTB U HEPABEHCTB, PEIICHHUS 3a/1a4 HA IEIMMOCTb;

* HCCJIEIOBATH MOCIEN0BATENBHOCTH, 3aJaHHBIE PEKYPPEHTHO;

* pematb KOMOMHUpPOBaHHbIE 3a/Jauyd  Ha apUPMETHYECKYI0D M T'€OMETPUYECKYIO
IPOTPECCUMU.

B noBceHEeBHOI :KM3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

* KOHCTPYMpPOBATh U MCCIEAOBATHh (PYHKIMH, COOTBETCTBYIOIINE peajbHbIM MpolieccaMm U
SIBJICHUSIM, WHTEPIIPETUPOBATh MOJTYYEHHBbIE pPE3yJbTaThl B COOTBETCTBUU CO cCHEUU(PUKON
HCCIIENYyEMOT0 NPOLIECCa WU SIBJICHHUSI;

* HCIOJIb30BAaTh TpapMKU 3aBUCUMOCTEH JI HUCCIEIOBAaHUS pEalbHBIX IPOLIECCOB M
SIBIICHMI,

* KOHCTPYUpPOBaThb M HCCJIENOBaTh (PYHKUMU TPU PEIICHUH 3a1ad JAPYTHX Yy4eOHBIX
IPEIMETOB, MHTEPIIPETUPOBATh IMOJYYEHHbIE pPE3yJbTaThl B COOTBETCTBUHM CO CHELU(UKOM
y4eOHOro MpeaMeTa.

CraTHcTHKA M TEOPUSI BEPOSITHOCTENH

* CBOOOJIHO OMepUpOBaTh MOHATUAMHU: CTOJIOYATHIE M KPYroBbIE JAMArpaMMbl, TaOIHIIbI
JaHHBIX, cpeHee apudmMeTnyeckoe, MeruaHa, Hauboblllee 1 HaMMEHbIIIee 3HaUEeHUsI BRIOOPKH,
pa3Max BbIOOPKH, TUCHIEPCHS U CTAHAAPTHOE OTKJIOHEHUE, CIIy4YaiiHast U3MEHYUBOCTb;

* BbIOMpaTh HauboJiee yAOOHBIM crocoO MpencTaBieHUs MH(OpMAaIUK, aJeKBAaTHBIM ee
CBOMCTBAM H ILIC/ISAM aHAJIMN3Q;

* BBIYUCJIATH YUCIIOBbIE XapaKTEPUCTUKHU BBIOOPKH;

* CBOOOJHO ONEpUpOBaTh MOHATUAMU: (DaKTOpHaAT YMCIA, NEPECTAaHOBKH, COUYECTAHUS U
pasMeleHus, TpeyroybHuk [lackans;

* CBOOOJIHO OIEPUPOBATH MOHATHAMU: CIyYalHBIA OMBIT, CIy4YalHBIA BHIOOpP, HCIBITAHUE,
AJIEMEHTApHOE ClydyailHOe COOBITHE (MCXO0J), KJIACCHYECKOe OMNpEeNeICHHE BEPOSTHOCTH
CIIy4alfHOro COOBITHS, ONEpalMy HaJ| CIy4yallHBIMH COOBITHSIMHM, OCHOBHbIE KOMOMHATOpPHBIE
bopMyIbL;

* CBOOOJIHO OINEPUPOBATH MOHATHAMU: CIy4YalHBIA OMBIT, CIy4aillHBIA BBIOOpP, HCIBITAHUE,
AJIEMEHTApHOE CllydyailHOe COOBITHE (MCXOJ), KJIACCHYECKOe ONpEeNIeJICHHE BEPOSTHOCTH
CIIy4alHOro COOBITHS, OINEpaluy HaJ CIy4alHbIMA COOBITHUSIMH, OCHOBHbIE KOMOWHATOpHBIC
(bopMyIBI;

* 3HaTh IPUMEPHI CITYYANHBIX BEJIMYNH, U BBIYUCIIATh UX CTATUCTUUYECKUE XapaKTEPUCTUKH;

* MCIOJIB30BaTh (HOPMYJIbI KOMOMHATOPUKH IPU PELICHUN KOMOWHATOPHBIX 33/]a4;

* pelaTh 3a/1a4M Ha BBIYUCICHHE BEPOATHOCTH B TOM YHUCIIE C HCIIOJIb30BaHUEM (POPMYII.

B noBcegHeBHOI KU3HU M IPH M3YUYEHUH APYTUX NPEeAMETOB:

* MPEACTaBIATh MH(POPMALIMIO O pealbHbIX MpoLeccax U SBJICHHUSIX CIOCOOOM, a/leKBATHBIM €€
CBOICTBAaM M LI€JIU MCCIIECOBAHMS;

* aHAIM3MPOBATh U CPAaBHUBATh CTATUCTHUYECKUE XAPAKTEPUCTHKH BBIOOPOK, MOJYyUEHHBIX B
IpOLIECCE PELICHUs MPUKIAAHOW 3a7auyM, U3yUYEHHUS PEAJbHOTO SIBJICHUS, PELICHUs 3aJaud U3
IPyTUX YU9eOHBIX MIPEIMETOB;

* OIICHUBAThH BEPOSITHOCTD PEATbHBIX COOBITHIA U SIBJICHUH B PA3JIMYHBIX CUTYaIINsAX.
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* Pemate mpocTele M CIOXHBIE 3a/ayd, a TAKXKE 3a/a4yd IOBBIIIEHHOH TPYAHOCTH M
BBIICIISATh UX MATEMAaTUYECKYIO OCHOBY;

* pacno3HaBaTh pa3HbI€ BUJbI U TUIIBI 3a/1a4;



* UCTOJB30BAaTh Pa3HbIE KPATKHUE 3aIMUCH KaK MOJEIM TEKCTOB CIOXKHBIX 337ad M 3a/ad
MOBBIIIICHHOW CJIO)KHOCTH JIJISl TIOCTPOCHHUSI TIOMCKOBOW CXEMBI W PEIIeHUsS 3a/ad, BbIOMpATh
ONITUMAJIEHYIO JUISI pACCMAaTPUBAEMOM B 3a/1a4€ CUTYAI[MH MOJIETh TEKCTa 3aauu;

* pasznMyaTh MOJIENb TEKCTa M MOJEIh PEIICHHS 3a/1a4k, KOHCTPYHPOBATh K OJTHOW MOJIEITH
pEeIIeHUs CTIOKHBIX 3a/1a4 pa3HbIe MOJICNIN TEKCTA 33 1a4H;

* 3HATh U MPUMEHSTH TPU CIIOCOOA TIOMCKA pelIeHus 3a1a4 (0T TpeOOBaHUS K yCIOBHIO U
OT yCJIOBHSA K TpeOOBaHNIO, KOMOMHUPOBAHHBIN);

* MOJICTIMPOBATH PACCYKICHHS MTPH MOUCKE PEIICHHS 3a/1a4 C TOMOIIBIO Tpad)-CXEMBI;

* BBIJICTISTH dTAlbl PEIICHUS 3a7]aui M COJICPKaHUe KaKIIOTO ITara;

* YMETh BBIOMpATh ONTHUMAJIbHBIA METOJl PEIICHUS 3aJla4d M OCO3HABaTh BHIOOp METO/a,
paccMaTpHuBaTh Pa3IMYHBIC METOIbI, HAXOUTh Pa3HbIC PEIICHUS 3a1a4H, €CIIM BO3MOXKHO;

* aHAIM3MPOBATH 3aTPYAHCHUS TIPU PEIICHUY 3a/1a4;

* BBINIOJHATH pa3jMyuHbIe NpPeoOpa3oBaHMs MPEIJIOKCHHON 3aJa4l, KOHCTPYHPOBATH
HOBBIE 33/1a4¥ U3 TAHHOHW, B TOM YHUCIIE O0paTHBIE;

* WHTEPIPETUPOBATH BBHIYMCIUTEIBHBIC PE3yNIbTAaThl B 3a/1a4e, MCCIEAOBAThH IMOIYYCHHOE
peleHue 3a1a4m;

* U3MEHATH yCJIOBHE 3aj7a4 (KOJUYECTBEHHbIE WIIM Ka4eCTBEHHBIC JAHHBIC), HCCIEI0BAThH
M3MEHEHHOE NPeoOpa3oBaHHOE;

* aHAJIIM3UPOBATHh BCEBO3MOXKHBIE CUTYAIlMH B3aWMHOTO PACIOJIOXEHUS JIByX OOBEKTOB H
M3MEHEHHE UX XapaKTEePUCTHK P COBMECTHOM JBIKEHHH (CKOPOCTH, BPEMs, paCCTOSIHUE) MIPU
pelIeHnH 3a7a4d Ha JBI)KEHHE JIByX OOBEKTOB KaKk B OJHOM, TaK U B HPOTHUBOIOJOMXKHBIX
HaINpaBJICHUAX, KOHCTPYHPOBATh HOBBIC CUTYAIlMM Ha OCHOBE M3MEHCHHS YCIOBHH 3a/la4yd MPH
JIBM)KEHUH TI0 PEKeE;

* JCCIIeIOBaTh BCEBO3MOXKHBIC CUTYAIlMM TPHU PEIICHWH 33/7a4 Ha JBIKEHUE TI0 pEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

* pemaTh pa3HOOOPA3HbIC 3a/1a4H «HA YaCTH

* pemrath 1 0OOCHOBBIBATH CBOE pEIICHHE 3a/1a4 (BBLICIATh MATEMAaTUIECKYIO OCHOBY) Ha
HaXO0JK/ICHHE YaCTH YKCIIa U YUCIIa 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

* OOBSICHATh HMICHTUYHOCTH 3a/1a4 PAa3HBIX THIIOB, CBS3BIBAIOLINX TPH BEIMYMHBI (Ha
paboTy, Ha TOKYNKH, Ha ABIXCHUE), BBIIENIATh 3TH BEIMYMHBI M OTHOIICHHS MEXIy HHUMH,
IPUMEHATH UX MIPU PELICHUH 3aJa4, KOHCTPYHUPOBAaTh COOCTBEHHBIC 3a/[ay YKa3aHHBIX THIIOB;

* BJAJICTh OCHOBHBIMH METOJaMHU PEIICHUsS 3a/ad Ha CMECH, CIUIaBbl, KOHIICHTpAIUH,
UCIIOJIB30BaTh UX B HOBBIX CUTYAIMsIX IO OTHOIIICHUIO K M3yYEHHBIM B IPOIIECCE O0YUCHHUS;

* pemaTh 3a7a4d Ha TPOICHTHI, B TOM YHCIIE, CJIOXKHBIC TPOICHTHI C OOOCHOBaHHUEM,
UCTIOJIB3YsI pa3HbIe CIIOCOOHI;

* pemaTh JIOTUYECKHE 33aa9i Pa3HBIMHU CIIOCOOaMH, B TOM YHCJE, C ABYMS OJOKaMH U C
Tpemsi OJIOKaMU JaHHBIX C TIOMOIIBIO TAOJIHIL;

* pemiaTth 3aJa4u N0 KOMOMHATOPHUKE M TEOPUU BEPOSTHOCTEH HAa OCHOBE HMCIIOIB30BAHUS
W3y4YCHHBIX METOJIOB M 00OCHOBBIBATh PEUICHUE;

* penath HeCIOKHBIC 33/1a49H 110 MAaTEMAaTUIECKOH CTaTUCTHKE;

* OBJAJIeTh OCHOBHBIMH METOJaMHU pELICHUS CIOKETHBIX 3a/Ja4: apUPMETHUCCKUH,
anreOpanyeckui, nepedop BapuaHTOB, TEOMETPUUECKUN, TPAPUIECKHI, TPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYCHHBIMU CUTYaIUIX.

B noBceHeBHO KM3HH U MPH U3YYE€HUH APYTHX NMPeAMETOB:

* KOHCTPYHPOBATh HOBBIC /ISl TAaHHOW 3a/Ja4Ml 3aJa4HbIe CUTYallMH C Y4E€TOM pPEabHBIX
XapaKTEpUCTUK, B YACTHOCTH, TMPHU PEIICHWH 33/a4 HAa KOHIIEHTPALWH, YYUTHIBATH TUIOTHOCTH
BEIIIECTBA; pelIaTh U KOHCTPYUPOBATh 3aJla4d HA OCHOBE PACCMOTPEHHS PEalbHBIX CHUTyalluid, B
KOTOPBIX HE TPeOYEeTCsI TOUHBINA BEIYUCIUTENIBHBINA PE3YIIbTAT;

* pemaTh 3a/1a4M Ha JBIKCHHE M0 PEKE, pacCMaTpHUBast pa3Hble CHCTEMBI OTCUETA;

* KOHCTPYHMPOBATh 33Ja4HbIe CUTYAINH, TPUOIKEHHBIE K PEAIbHOM JeHCTBUTEIBHOCTH.

Hcropusi MaTeMaTUKH



* IlonnMmarth MAaTCMaTUKy KaK CTpOro OpraHM30BAHHYKO CHUCTCMY HAYYHBIX 3HaHHﬁ, B
YaCTHOCTU BJIaACTh IMPEACTABICHUAMU 00 aKCMOMAaTHYCCKOM INOCTPOCHUU TCOMETPUHN U
NEPBUYHBIMHA IPCACTABICHUAMU O HCCBKIIMIOBBIX 'COMETPHUAX,

* paccMaTpuBaTh MAaTEMATUKY B KOHTCKCTC MCTOPHU PA3BUTUA HUBUIM3ALIUU U UCTOPHUH
Pa3BUTHA HAYKH, IOHUMATh POJIb MATEMATUKHN B Pa3BUTUU Poccumn. MeTOI[BI MaTCMAaTHKHU

® BJ'IaI[eTL SHaHMAMHU O pPa3IuYHBIX MECTOAax 00OCHOBaHHS U OITPOBEPIKCHUA
MATCMAaTUYCCKUX YTBep)KI[eHI/Iﬁ N CaMOCTOATCIILHO ITPUMCHSATD UX;

® BJIaJCTb HaBbIKAMH aHAJIM3a YCJIOBUA 3aJa4X U OINPCACICHUSA MOAXOAAIINX OJId pCIICHUSA
3a/la4 U3YUCHHBIX MCTOA0B UJINU UX KOM6PIH3HPII>1;

® XapaKTCpHU30BaTb IMPON3BCIACHHUA HCKYCCTBa C Y4eTOM MAaTEMAaTHYCCKHUX
SaKOHOMepHOCTCﬁ B IIpupoac, HCIIOJIB30BaTh MAaTEMAaTUYCCKUC 3aKOHOMCPHOCTH B
CaMOCTOATCIIbHOM TBOPUYCCTBC.

¢ HAYYUTBCA HCKOTOPBIM CIICHUAIbHBIM HpI/IéMaM PCUICHUA KOM6I/IHaTOpHBIX 3aJa4.

I11. Conepxanue Kypca ajaredpsl 7-9 kiaccon

Aure0panyeckue BbIpaKeHHs

BripaxkeHne ¢ nepeMeHHbIMU. 3HAU€HHE BBIPaXXEHUS C NEpeMEHHBIMH. JlomycTumeble
3HaueHue nepeMeHHbIX. ToxzaecTBo. ToXXIecTBeHHbIE NPeoOpa3OBaHUsA —aIreOpandecKux
BbIpakeHUM. Jl0Ka3aTenbCTBO TOXKIECTB.

Crenenb C HaTypallbHBIM TOKa3aTeaeM U e€ cBoictBa. OpHouneHbsl. OmHOWICH
ctanaapTHoro Bujaa. CreneHb OAHOWIEHA. MHOrowieHbl. MHOTOWIEH CTaHAAPTHOTO BHUAA.
Crenenp MHorowieHa. CloXeHHE, BBIUMTAHUE W YMHOXXEHHE MHOIOWwIeHOB. Dopmyibl
COKpAalICHHOTO YMHOJKCHMS: KBaJApaT CyMMBI M KBaApaT pa3HOCTH [BYX BBIPAKCHH,
IIPOU3BEICHUE PA3HOCTU U CYMMBI JIBYX BBIp@KEHHU. Pa30kxeHre MHOTOWICHOB HA MHOXKUTENH.
BriHecenne o0mero MHOXKHTENS 32 CKOOKH. Meton TpynmupoBKd. PazHOCTh KBaapaTOB ABYX
BbIpakeHUil. CymMma M pa3HOCTh KyOOB JABYX BblpaxkeHuil. KBampatneiii TpéxuieH. Kopenb
KBaJpaTHOro TpéxwieHa. CBOMCTBa KBAAPAaTHOrO TpEXwieHa. Pa3noxkeHne KBaapaTHOrO
TPEXUYJIEHA HA MHOXKUTENH.

Pannonanbubie BoipakeHus. Llensie Beipaxenus. J[poOHble BbipaxkeHus. PannoHanbHas
npo0b. OCHOBHOE CBOWCTBO palMOHAIbHOU ApoOu. CrokeHHWe, BBIYUTAHWE, YMHOXKECHHE H
JICNICHHE  pallMOHANbHBIX  JpoOed. Bo3BeneHue panumoHanbHOM  JpoOM B CTENEHb.
ToxaecTBeHHbIE MPEOOPA30BaHUS PALMOHAIBHBIX BbhIpakeHUN. CTENeHb ¢ LENbIM MOoKa3aTeleM
U €€ CBOUCTBA.

KBampatneie kopHH. ApupMETHYECKMI KBaJpaTHBI KOPEHb W €ro CBOMCTBA.
ToxnecTBeHHbIE TPEOOPa30BaHUS BBIPAKEHUH, COJIEpKAIIUX KBaAPaTHbIE KOPHH.

YpaBHeHus

VYpaBHeHnue ¢ onHoi nepemeHHoM. KopeHb ypaBHeHus. PaBHOcHIIbHBIE ypaBHEHUS.
CBoiicTBa ypaBHEHUI C OAHOM MEPEMEHHON. Y paBHEHUE KaK MaTeMaTUUECKasi MOJENb PEAIbHON
CUTYaIUH.

Jluneiinoe ypaBHeHue. KBanpatHoe ypaBHeHue. @opMyna KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. PannonaneHbele ypaBHeHUs. PelieHne pallMOHaIbHBIX YpaBHEHMI,
CBOJSIIMXCS K JIMHEHWHBIM WJIM K KBaJApPAaTHBIM YpPAaBHEHHUSAM. PernieHue TEKCTOBBIX 3a1ad ¢
IIOMOIIBIO PAllMOHAJIBHBIX YPABHEHUHN.

VYpaBHeHue ¢ 1ByMs TepeMeHHbIMU. ['paduk ypaBHEHHMS C JBYMs IEpEMEHHBIMHU.
JluneitHOe ypaBHEHHUE C ABYMS IIEPEMEHHBIMHU U €T0 TpaduK.

Cucrtembl ypaBHEHUH ¢ AByMs nepeMeHHbIMU. ['paduueckuil METO pemeHus: CUCTEMbI
YPaBHEHHH € JIByMsl II€pEMEHHBIMU. PelieHue cCUCTeM ypaBHEHUH METOJOM IOJCTaHOBKH U
cinoxenus. Cuctema JIByX ypaBHEHH C IByMs IIEPEMEHHBIMU KaK MOJIEJIb PEAIbHON CUTYallUu.

HepaBencrBa

YucioBble HepaBeHCTBA UM UX CBOMCTBA. CJOKEHHME W YMHOXXEHUE YHUCIOBBIX
HepaBeHCTB. OlleHMBaHUE 3HAYEHMs BbIpaKeHUs. HepaBeHCTBO € OJHOM NEPEMEHHOM.



PaBHOCwibHBIE HEpaBeHCTBA. YnCI0BBIE TPOMEKYTKU. JINHENHBIE M KBAJAPATHBIE HEPABEHCTBA C
0J1HOI mepeMeHHOM. CHCTeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.

Yuci0BbIE MHOKECTBA
MHuoxectBo u ero sneMeHThl. CrocoObl 3anaHusi MHOecTB. PaBHble MHOecTBa. Ilycroe
MHOXecTBO. [logmHokecTBO. Omnepanuu HaJl MHOKecTBaMu. MimocTpanusi COOTHOIIEHMIA
MEXAY MHOKECTBAaMHM C IOMOUIbIO Juarpamm Oinepa. MHoOecTBa HaTypalbHbIX, LEJbIX,
palMoOHaNIbHBIX YKcell. PannoHalbHOE 4MCIO Kak JIpoOb BHIA %, rmie mEZ,nEN, u Kak

OeckoHeuHas mepuoandeckas Aapoosb. [IpencraBnenue 06 uppamoHaaTbHOM YHciie. MHOXECTBO
NeiCTBUTENbHBIX uucen. [lpencraBneHue EeHCTBUTENHHOTO 4YHCIIA B BHIIE OCCKOHEUHOM
HENEepUOINYECKON aecaTU4HOM npobu. CpaBHeHHE [eHCTBUTENbHBIX uHceld. CBs3b MeXay
muoxectBamu N, Z, Q,R.
DOyHKIUN
YucsoBbie GyHKINHU
QOyHKIMOHATBHBIE 3aBUCUMOCTH MEXay BeanunHamu. [lonsTie ¢pyHkunn. OyHKIHS KakK
MaTeMaThdecKass MOJEIb peanbHOro mporecca. ObmacTe ompeaeneHus W O0JacCTh 3HAYCHUS
¢ynkmmu. CriocoOs! 3amanus Gynkuuu. 'padux ¢ynkuuun. [loctpoenue rpaduxoB GyHKImMi €
oMoIIkIo TipeoOpazoBanuit puryp. Hymu Gynkmmm. [IpomMexxyTKkr 3HaAKOTIOCTOSTHCTBA (DYHKITHH.
[TpomexyTKu Bo3pacTaHus U yObIBaHUS (YHKITHH.
Jlunevinast (QyHkums, oOpaTHash MPOMOPIHMOHAIBHOCTh, KBaJpaTU4dHas (QyHKIHS,
Gy y=+/x, UX CBOCTBA U rpadUKH.
YuciaoBble MOCJAe0BATEIbHOCTH
ITonsarue YHCIIOBOMN MOCJIEeI0BATEIbHOCTH. Koneunsie u OeCcKOHEYHbIe
nocuenoBatenbHOoCcTH.  CrnocoObl  3aJaHusl  MOCHEAOBAaTENbHOCTH.  Apudpmernueckas U
reoMeTrpuueckas mnporpeccuu. CBoilcTBa UJIEHOB apU(METHYECKOM ¢ TeOMETPUYECKOU
nporpeccuii. Dopmynbl 00IIero wWieHa apu(METHUYECKOH MU TEOMETPUUYECKOH IPOTPECCHiA.
®opMyJibl CyMMBI N- MIEPBBIX YWIECHOB apu(pMETUUECKON U reomeTpuyeckoil nmporpeccuid. Cymma
OecKOHeuHOH  reomeTpudeckoil mporpeccuu, y kortopoil |gl < 1. Tlpencrasnenue
MEePUOJUYECKON JECATUUHOM ApoOU B BUJIe OOBIKHOBEHHOU JPOOH.
DJIeMeHThI NPUKJIAJAHON MaTeMaTHKH
Marematnueckoe MozenupoBanue. IIporeHtHble pacuérel. Dopmyna  CIOXKHBIX
nporeHToB. [lpubnmkEéHHbIe BbIYHMCICHHA. AOCONIOTHASE W OTHOCHTEIbHAS IOTPEIIHOCTH.
OcHOBHBIE TpaBWIIa KOMOMHATOpWKH. YacToTa ¥ BEPOSTHOCTH CIy9alHOTO COOBITHS.
Kitaccuueckoe onpenenenue BepostHocTy. Havanbable cBeaeHus o cratuctuke. [Ipencrasnenue
JAHHBIX B BUJE TaOJMIl, KPYTOBBIX W CTOJOYATBHIX AuarpamM, rpapukoB. CTaTUCTHUYECKHE
XapaKTEPUCTUKU COBOKYITHOCTH JAAHHBIX: CpEHEE 3HAaUCHUE, MOJIa, pa3Max, MeJJMaHa BEIOOPKH.
AJre6pa B HCTOPHYECKOM Pa3BUTHH
3apoxJieHue anreOpbl, KHUTa O BOCCTAHOBJIEHUM M MPOTHBOIOCTaBICHHMH Myxammena
anb — Xopeamu. Hcrtopuss GopmupoBaHus MaTeMaTuyeckoro sspika. Kak 3apoaunach uuaes
KoopauHaT. OTKpBITHE UPPAIIMOHATIBHOCTU. M3 HCTOpUM BO3HUKHOBEHUSI (POPMYIT ISl pELICHHUS
ypaBHeHU# 3-i1 u 4-ii crenened. Mctopus pazsutus nouatus QyHkiuu. Kak 3apoauiace Teopus
BepositHocTel. Unciia ®ubonayun. 3amava JI. [Tuzanckoro (OuboHAUYM) O KPOJIUKAX.
JL.®. Maraunkuid. I1JI. YebOprmes. H.U. JloGaueBckwii. B.f. Bynskockuit. A.H.
Konmoropos. @. Buer. II. ®epma. P. Jlekapt. H. Tapranesa. . Kapmano. H. AGens. b.
[Tackans. JI. [Iuzanckuii. K. ['aycc

Hanee: * Konuuecmeso uacos, omgedeHHoe Ha uzyderue aieedpbl 6 COOMEEMCmaUul ¢ amopcKou
npocpammoti, 3 4 6 Heoeo,
** Konuuecmeso yacos, omseedeHHoe Ha usydenue anreedopul, 3,5 4 8 Heoelo
Auredpa -7 kaacc
(102 yaca*, 119 yacoB™**)

I'naBa 1. JluHeiinble ypaBHeHUs ¢ 0HOI mepemenHoii (15 yacoB*, 17 yacoB™*)



YucnoBble BBIpaXKEHUs € TNepeMeHHbIMHU. llpocTeiliine mnpeoOpa3oBaHUs BBIPAKECHHI.
YpaBHeHUe, KOpeHb ypaBHEHUs. JIMHEWHOE ypaBHEHUE C OJHOM mNepeMeHHOW. Pemienue
TEKCTOBBIX 33J1a4 METOJOM COCTABJICHUS ypaBHEHUH. CTaTUCTUYECKUE XaPAKTEPUCTHKHU.
I'naBa 2. Ileable Boipaxkenus (50 yacos®, 60 yaco™*)

CreneHb ¢ HaTypaJIbHBIM MOKA3aTeleM M ee cBoiicTa. Onanounen. OyHKIUM y = X2, y = X
uX rpaduKH.

MpmuorounesH. CrnoxeHue, BBIUMTAHHE W YMHOXXEHHE MHOIOWIEHOB. Pa3znoxeHue
MHOTO4JIEHOB HA MHOXXHTEIH.

dopmynsl (a + b)2 = a? £ 2ab + 0% (a £b)® =a® £ 3a%b + 3ab? £ b3, (a £b) (a® + ab + b?)
= ¢° +b®. [Ipumenenne GopMyn COKpAIIEHHOrO YMHOKEHHS B IPEOOPa30BAHMAX BHIPAKEHUIA.
I'naBa 3. ®ynkuuu (12 yacos*, 14 yacop**)

@OyHKIMsA, 00acTh onpeneiaeHuss GyHKUUU. Bprunciaenue 3HadeHnil GyHKIuu no gopmyse.
I'padux ¢dynkuuu. [Ipsimas mpomnopruoHanbHOCTh M ee rpaduk. JluHeiHas ¢yHKuus u ee
rpaduxk.

I'naBa 4. CucreMbl JIMHEHBIX YPABHEHMIT ¢ ABYMsI nepeMeHHbIMU (19 yacoB™, 21 yacoB**)

Cucrema ypaBHeHMil. PemieHne cuCTeMbl [BYX JIMHEMHBIX YpaBHEHHUH C JABYMs
MEPEMEHHBIMU U €r0 IreoOMeTpuYecKas MHTeprnperauus. PelieHue TEKCTOBBIX 3a7ad METOIOM
COCTAaBJICHUS CUCTEM YpPaBHEHUM.

IToBTOpeHue U cucTeMaTH3aUsl y4eOHOro MaTepuasa (6 yacoB*, 7 yacoB**)
[ToBTOPUTH, 3aKpenuTh U 0000IUTH OCHOBHBIE 3Y H, mosy4yeHHsie B 7 Kiacce.

Su

Auredpa- 8 kiacc
(102 yaca*, 119 yacoB**)
I'naBa 1. PanmonanbHble BhipaxkeHus (44 yaca™, 53 yaca™*)
Panmonanbhaas npoOb. OCHOBHOE CBOHCTBO JpoOM, COKpamieHue apooeit. ToxaecTBEHHbIC

. k
npeoOpa3oBaHus PAlMOHANBHBIX BbIpaXKEHHA. DYHKIUS y = — U ee TpaduK.
X

Crenenb ¢ LeIbIM MTOKa3aTeneM U ee cBoiicTBa. CTaHmapTHBIN BUJ yncia. HavanbHble cBeeHUS
00 OpraHu3any CTaTUCTUYECKUX HCCIIeI0BaHUM.

I'naBa 2. Ksagpatubie kopuu. [leiicTBuTeIbHBIE Yncaa (25 yacoB™, 28 yacoB**)

Ilonatue o0 wuppanuMoHaNbHBIX uuciaax. OOmMe cBeaeHUsT O JACHCTBUTENBHBIX YHCIAX.
KBanpartHeiii kopeHb. [ToHsATHE 0 HAXOXKIECHUH MPHOIMKEHHOTO 3HAYCHUS KBAJAPATHOTO KOPHSI.
CpoiicTBa KBajpaTHbIX KopHel. [IpeoOpazoBaHusl BBIpaKEHUH, COACPIKALNIUX KBaJpaTHBIC
KOpHU. OyHKIMS y = Jx , €€ CBOWCTBA U TpaduK.

I'nasa 3. KBaapaTnsbie ypaBHeHust (26 yacoB™, 30 yacoB**)

KBanpatnoe ypaBaenune. @opmyrna KOpHEH KBaJpaTHOTO ypaBHEHHs. PereHne panroHaTIbHBIX
ypaBHeHUIl. Pemenue 3amad, NpUBOAAIIMX K KBAagPAaTHBIM YPAaBHEHUSM M TMPOCTEHIINM
paloHaAIEHBIM YPAaBHEHUSIM.

IloBTOpeHHe U cUcTeMaTH3aNKs Y4eOHOro MaTepuaJia (7 yacoB®, 8 yacoB**)
[ToBTOPUTH, 3aKpenuTh U 00001MTH OcHOBHBIE 3Y H, mosydyenHsle B 8 kiacce.

Aaredpa- 9 knace

(102 yaca*, 119 yacoB**)
I'nasa 1. HepaBenctBa (20 uacoB™, 23 yaca™*)
UucnoBsle HEPABEHCTBA M HX CBOWCTBA. [lOWIEHHOE CIIOKEHHWE M YMHOXKEHHME YHMCIIOBBIX
HEPaBEHCTB. JINHEWHBIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX CUCTEMBI.
Ilenbie ypaBHenus. JlpoOHble panmoHanbHbIE ypaBHeHHs. HepaBeHCTBa BTOpOIl CTENeHH C
OJIHOM mepeMeHHOl. MeToa MHTEpBajoOB. YpaBHEHHE C JABYMs MEPEMEHHBIMH M €ro rpaduk.
CucreMbl ypaBHEHUH BTOPOU cTeneHU. PellieHue 3a1ad ¢ mOMOIIbIO CUCTEM YPABHEHHUI BTOPOM
creneHu. HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU U UX CHCTEMBI.
I'naBa 2.KBaapaTuunasi pynkuousi (38 yacos*, 46 yacop**)



Oyukius. CroiictBa QpyHkiuil. KBagpaTHeiil TpexuieH. Pa3noxeHue KBaapaTHOToO TpexyuaeHa Ha
muoxuTend. Oynkuus y = ax? + bx + ¢, ee cBoiictsa u rpaduk. Crenennas QyHKIHS.

I'aasa 3. DiieMeHTHI NpUKJIaaHOii MaTemaTuku (20 yacoB®, 23 yaca**)

Maremarudeckoe wmojenupoBanue. IIpoueHTHble pacderbl. [IpuOMMKeHHBIE BBIYHCICHHUS.
OcHoBHbIE TpaBHiia KOMOMHATOPUKH. OTHOCHUTENIbHAs YacTOTa M BEPOSTHOCTH CIIy4ailHOTrO
coObiTus. Kitaccuaeckoe onpezenenne BepoaTHocTH. HaganbHbie CBEACHUS O CTATHCTHUKE.
I'nasa 4. Yucaosble nociaenoBareabnoctu (17 yacos®, 19 yacos**)

YucaoBble MOCIE0BATENBHOCTH. Apr(MeTHIecKass 1 TeoMeTpruecKkas mporpeccun. GopmyIsi
I-TO WIEHAa U CyMMBI MEPBBIX N 4JIEHOB Mporpeccuu. beckoHeuHo yObIBaoIIas reoMeTpuyeckas
porpeccusi.

IloBTOpeHHE U cMcTeMaTH3ANKUs Y4eOHOro MaTepuaJia (7 yacoB®, 8 yacoB**)

[ToBTOPUTH, 3aKpenuTh U 00001MTH OCHOBHBIE 3Y H, monyuenHslie B 9 kiacce.



IV. TemaTu4eckoe njiaHupoOBaHHE

TemaTnueckoe NJIAHUPOBAHUE
Aunreopa- 7 kaace
3 yaca B Hedemro, Bcero 102 gaca
3,5 gaca B Hezelro, Bcero 119 gyacos

Copneprxanue maTepuana KonnuecTBo yacos, KonnuecTBo yacos,
MPEeIyCMOTPEHHOE aBTOPCKOW | MpeayCMOTpeHHOe paboueit
HIPOTPaMMOH, MIPOTPaMMOMH,
3 4 B HENETIO 3,5 4 B HeAeIIO
I'maBa 1. JIuneitHoe ypaBHEeHHE 15 17
C OHOM NIEPEMEHHOM
I'naBa 2. [lenbie BeIpaskeHUs 50 60
I'naBa 3. dynkuuu 12 14
I'maBa 4. CucTeMbl JIMHEHHBIX 19 21
YPaBHEHUH C IByMS
NIEPEMEHHBIMU
[ToBTOpEHUE M cUCTEeMAaTHU3AIIHS 6 7
y4eOHOro Marepuana
Uroro: 102 119

TemaTu4eckoe NJIAHUPOBAHNE
Auredpa- 8 kaacc
3 gaca B Heaeto, Bcero 102 gaca;
3,5 yaca B HeAelo, Bcero 119 yacon

Copnepxanue marepuana KonnuecTBo yacos, KonuuecTBo 1acos,
IPEIyCMOTPEHHOE aBTOPCKOM peIyCMOTPEHHOE
IIPOTPAMMOH, paboyeil mporpamMmoit,
3 4 B HEZIEITIO 3,5 4 B HEeACII0
I'naBa 1. PanimonanbHble ypaBHEHUS 44 53
I'maBa 2. KBagpatHbie KOpHHU. 25 28
JlelcTBUTENIBLHBIC YHCIA
I'maBa 3. KBagparHele ypaBHEHUs 26 30
[loBTOpEHUE M cUcTeMaTHU3ALMS 7 8
y4eOHOro Marepuana
Hroro: 102 119

TemaTu4eckoe NJIAHUPOBAHNE
Anreopa- 9 kaacce
3 gaca B Hezelmo, Beero 102 yaca;
3,5 yaca B Hezemro, Bcero 119 gyacos

Coneprxkanue maTepuaa KonnuecTBo yacos, KonnuecTBo yacos,
IIPEAYCMOTPEHHOE aBTOPCKOM IIPEAYCMOTPEHHOE
IIPOrpaMMOH, paboueii mporpamMmoii,
3 4 B HEAETIO 3,5 4 B HEEIIO
I'naBa 1. HepaBeHcTBa 20 23
I'maBa 2. KBagpatnunast GyHKIus 38 46




I'maBa 3. DneMeHThI IPUKIIATHON 20 23
MaTEeMaTHKH

I'naBa 4. UucnoBble 17 19
[IOCJIEI0BATENHHOCTH

[ToBTOpEHUE M cHUCTEeMAaTHU3AIIHS 7 8
y4eOHOro Marepuana
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