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HJIaHI/IpyeMI)Ie PeE3yJabTaTbl 0CBOCHUS y‘l66HOFO npeamMerTa

JINYHOCTHBIE PE3VJAbTAThbI:

1) BociuTaHue pOCCUUCKOMN TPaKIaHCKOW MJICHTUYHOCTU: MATPUOTHU3M, YBOKCHUE
K OTedecTBy, NPOILIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOrO Hapoja Poccum; oco3HaHue
CBOEH ATHUYECKOMW MPUHAIICKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KYJIBTYPbl CBOETO HApOJa,
CBOETO Kpasi, OCHOB KYJIbTYPHOTO HaclieAus HapoJoB Poccuu m 4esoBeyecTBa; YCBOCHHUE
T'YMaHUCTUYECKHUX, JIEMOKPATUIECKUX 151 TPaJIUIAOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJILHOTO POCCHICKOr0 OOIIeCTBa; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTU U
nonra nepen PonuHowu;

2) ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOIIEHHUS K Y4YEHHIO, TOTOBHOCTH U
CHOCOOHOCTH OOydYallUXcsi K CaMOpa3BUTUIO M C€aMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIIUU K OOYYEHUIO U NMO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO NalibHEHIIeH
UHAUBUAYATBHON TpaeKTOpuKu 00pa3oBaHus Ha Oa3e OPUEHTUPOBKU B MHUpe mpodeccuii u
npo¢eCCUOHAIBHBIX NMPEANOYTEHNHN, C YUETOM YCTOWYMBBIX NO3HABATENIbHBIX UHTEPECOB,
a TaK)ke Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIBHOIO OTHOIICHHUS K TPYY, Pa3BUTHS OIbITA
y4acTHs B COLUAIIBHO 3HAYMMOM TPYIE;

3) dbopmupoBaHue LETTOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKA W OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO
COLIMANIbHOE, KYJIBTYPHOE, S3BIKOBOE, JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4) (QopMupoBaHHUE OCO3HAaHHOTO, YBAXKHUTEIBHOTO U JIOOpOKENaTeIHLHOTO
OTHOILIEHUS K IPYyTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, SI3bIKY, BEPE,
rpaXXJaHCKOM MO3ULIMHU, K UCTOPUH, KYJIbTYpE, PEIUTUU, TPAAULUAM, S3bIKAM, IEHHOCTAM
Hapos0B Poccun u Hapo0B MUpa; TOTOBHOCTU M CIIOCOOHOCTH BECTH TUAJIOT C IPYTUMU
JIIOJBMHU U IOCTUTATh B HEM B3aMMOINIOHUMAaHUS;

5) ocBoeHHE CONMATBHBIX HOPM, TMPABHJI MOBEACHUS, pojiei U (HOpPM COIMaTHHON
KU3HA B TPpymNmax M cooOIecTBax, BKJIIOYAsh B3POCIBIE M COIMAIBHBIE COOOINECTBA;
ydacTHe B MIKOJFHOM CaMOYTMPABICHUN M OOIIECTBEHHOH JKM3HU B TIPe/esiaX BO3PACTHBIX
KOMIETEHIMA €  y4eTOM  PErHOHANbHBIX, JTHOKYJIBTYPHBIX, COLUAIBHBIX U
PKOHOMHYECKUX OCOOEHHOCTEN;

6) pa3BUTHE MOPAIBLHOIO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX
npoOJieM Ha OCHOBE JIMUHOCTHOTO BbIOOpa, (POpMHpPOBAHHE HPABCTBEHHBIX UYYBCTB U
HPABCTBEHHOT'O MOBEJICHHSI, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOILIECHUSI K COOCTBEHHBIM
MIOCTYIIKaM;



7) ¢dopmupoBaHHE€ KOMMYHUKATHBHOW KOMIIETEHTHOCTH B  OOIICHUU U
COTPYIHHUYECTBE CO CBEPCTHUKAMH, JCTHBMH CTapIIEro W MIIAJIIETO BO3PACTa, B3POCIBIMHU
B TIpollecce 00pa30oBaTeNbHOM, OOIIECTBEHHO IMOJE3HOM, y4eOHO-HUCCIIEeI0BATEIbCKOM,
TBOPYECKOU U APYTUX BUIIOB JCATEIHHOCTH;

8) ¢opmupoBaHNE LIEHHOCTH 3J0POBOTO M 0e30macHOro oOpasa »KWU3HHU; YCBOCHHUE
MIPaBWJI WHIUBHUIYAIBHOTO W KOJJIEKTHBHOTO O€30MaCHOTO TOBEACHHS B UPE3BBIYAHBIX
CUTYaIUIX, YIPOXKAIONIUX KU3HHU U 3J0POBBIO JIFOACH, TPABUII MTOBEACHUS HA TPAHCIIOPTE
W Ha JI0porax;

9) QopMupoBaHue OCHOB JKOJOTMYECKOM  KYJIBTYpbl  COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIUICHHS, Pa3BUTUE OMBITA SKOJOTMYECKH
OPUEHTUPOBAHHOW  PEPIIEKCUBHO-OLICHOUYHON W  NPAKTUYECKOM  JEATEIbHOCTH B
KU3HEHHBIX CUTYalMIX;

10) oco3HaHue 3HAYCHHS CEMbU B JKM3HU YEJIOBEKAa M OOIIECTBa, MPUHATHE
IIEHHOCTH CEMEWHOW KU3HH, YBOKHTEIHLHOE M 3a00TIMBOC OTHOIICHHE K WICHAM CBOCH
CEMBH;

11) Pa3sBUTUC OCTCTHYCCKOTO CO3HAHHUA YCPE3 OCBOCHHUC XYAOXKCCTBCHHOI'O
HacJICaAuA HApOIO0B Poccun u MUpa, TBOp‘-I@CKOﬁ ACATCIIBHOCTHU 3CTCTHUYCCKOT'O XapaKTCpa.

MeTanpeaMeTHbIE Pe3VJbTAThHI:

1) yMeHHe CaMOCTOSTENFHO ONPENENATh I CBOEro OOydYeHUs, CTaBUTh U
dbopmynupoBaTh sl ceOs HOBBIC 3aJa4uM B ydeOe M IO3HABATEIBHON ESITCIBHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH IMO3HABATEIIHLHOM JICITEIHHOCTH;

2) yMEHHE CaMOCTOSITEILHO TUIAHUPOBATh IYTH JOCTHKCHUS 1EJIeH, B TOM YHCIC
aJbTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hambojee 3AP(PEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOU JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMu,
OCYILECTBIIATh KOHTPOJIb CBOEH JESATEIBHOCTH B MPOLECCE JOCTMIKEHHS pe3ysbTara,
OTIpEIeNSITh CIMOCOOBI JCHCTBUN B paMKax MPEMJIOKCHHBIX YCIOBUH M TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIIUE;

4) ymeHue OIeHUBATh MPaBUILHOCTH BBITIOJHEHUS Y4eOHOW 3a1auu, COOCTBEHHBIC
BO3MOXHOCTH €€ PEUICHUS;

5) BiajgeHUE OCHOBAMU CAMOKOHTPOJIS, CaMOOLICHKH, MPUHATHS pEUICHUNA U
OCYIIECTBIICHHUS] OCO3HAHHOT'O BBIOOpa B yUE€OHOU U MO3HABATEIHLHOU €SI TENHbHOCTH;

6) yMEHHE ONpPEACsATh MOHATHS, CO3/laBaTh 0000IIECHHS, YCTaHABIMBATh aHAJIOTHH,
KJIacCu(PuUIUpoBaTh, CaMOCTOSITEIbHO BBIOMpaTh OCHOBAaHUA HW  KPUTEpUH  JUIS
KJIaccuuKaIi, yCTaHABIWBATh MPUYMHHO-CICICTBEHHBIC CBS3U, CTPOUTH JIOTHUYECKOE



paccyXJaeHue, yMo3aKioueHue (MHIYKTHUBHOE, JIEAYKTUBHOE M 1O aHAJIOTWMHU) U JelaTh
BBIBO/JIbI;

7) YMCHHUC CO3aaBaThb, IPUMCHATDH U Hp606paSOBBIBaTB 3HAaKHW U CUMBOJIbI, MOJCIN 1
CXCMBI JJIA PCHICHUA y‘IC6HBIX H IIO3HaABATCIIbHBIX 3a14a4,

8) CMBICIIOBOE UTECHUE;

9) yMeHHe OpraHu30BBIBATH y4E€OHOE COTPYAHUYECTBO U  COBMECTHYIO
NESATENbHOCTh C YYHMTENEM M CBEPCTHUKAMH; padoTaTh WHAMBUAYAJbHO U B TPYMIIE;
HaXOAUTh 00lllee pelieHre U pa3peniaTh KOHQIMKTH HA OCHOBE COTJIaCOBaHUS MO3ULIUN U
yueTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

10) YMCHHUC OCO3HAHHO UCITIOJIb30BATh PCUYCBLIC CPCACTBA B COOTBCTCTBUH C 3az[aqel71
KOMMYHUKAITUN IJIA BBIPAXKCHUA CBOUX YYBCTB, MBICJIEH U HOTpG6HOCTCfI; IJIAaHUPOBAHUA
n peryjsnnunu CBOCH ACATCIIBHOCTHU, BJIAaJICHHUC YCTHOﬁ U TIMCBMEHHOM PCYbLO,
MOHOJIOTMYECKON KOHTEKCTHOM PCUbLO,

11) dbopmupoBanue ¥ pa3BUTHEC KOMIIETCHTHOCTH B 0O0JIACTM WCIIOJIb30BaHUS
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (manee - WKT kommereHIun);
pa3BUTHE MOTHBAIMU K OBJAJCHUIO KYJIbTYpPOH aKTHUBHOTO MOJIb30BAHUS CIIOBApSIMU U
IpyruMH MouckoBbiMU cuctemMamu; ([loamyHkT B pepakiuu, BBeeHHOH B neicTBue ¢ 21
depans 2015 rona npukazom MunoOpHayku Poccuu ot 29 nexabps 2014 rona N 1644,

12) ¢opmupoBaHue U pa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh
€ro B MO3HABaTEIbHON, KOMMYHHUKATUBHOM, COIMAILHON MPAKTHUKE M MPOdhEeCCHOHATBHOM
OpUEHTALINY.

IlpeanMeTHBIE PE3YJIbTAThI:

Auiredpa

1) oBnajgeHue CUMBOJIBHBIM S3BIKOM aJIT€OPbI, MPUEMaMH BBITTOJTHEHHSI TOXKIECTBEHHBIX
npeo0pa3oBaHUil BEIPAKEHUM, PEIICHHS] YPAaBHEHUN, CUCTEM YPaBHEHUH, HEPABEHCTB U
CUCTEM HEPABEHCTB; YMEHUS MOJICIMPOBATH peabHbIC CUTYAIlUU Ha SI3bIKE aareOphl,
HCCIIEI0OBATh MOCTPOEHHBIE MOJICNIH C UCIIOJIb30BAHUEM amnmnapara aiareopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTAaT: BEIOJIHEHUE HECI0XKHBIX TPE0OPa30BaAHUI
JUISL BBIYUCIICHUSI 3HAYCHUN YMCIIOBBIX BBIPAXKEHUM, COJIEP/KAIINX CTENIEHHU C
HaTypaJbHbIM NIOKA3aTEJIEM, CTEIIEHU C LIEJIBIM OTPULIATEIbHBIM [TOKA3aTEIEM;
BBITIOJTHEHNE HECJIOKHBIX MTPe0o0pa30BaHUI MEIBIX, JPOOHO PAIIMOHATLHBIX BRIPAKCHHUHN U
BBIpaXKEHUU C KBAJpaTHBIMU KOPHSMHU; PACKPHIBATh CKOOKHU, TPUBOAUTH MOI0OHBIE
cjaraemble, UCIOJIb30BaTh (POPMYIIbI COKPAIIEHHOTO YMHOKEHUS; PEIlICHUE JIMHEHHBIX U
KBaJIpaTHBIX YPABHEHUI U HEPABEHCTB, YPABHEHUN U HEPABEHCTB CBOISAIINXCS K
JMHEWHBIM WJIM KBAJI[PATHBIM, CUCTEM YPaBHEHUI U HEPABEHCTB, U300paKeHUE

pEIICHU HEPABEHCTB U UX CUCTEM HA YUCJIOBOM MPSAMOM;



2) OBlaJicHUE CUCTEMON (PYHKIIMOHAbHBIX MOHSATUN, PA3BUTHE YMEHHUS UCIIOJIb30BATh
dbyHKIMOHANIBHO-TpadUueCcKue MPEeACTABICHUS ISl PEIICHUS Pa3InYHbIX
MaTEMaTHYECKHUX 3a]1a4, JIJIs ONKMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTE:
ONPEAEICHUE MOJIOKEHUSI TOUKH 10 €€ KOOpANHATaM, KOOPAUHATHI TOYKH 110 €€
MOJIO’KEHUIO Ha IJIOCKOCTH; HaXOXJeHUe 1Mo rpaduKy 3HaUeHUN PyHKIIMU, 001aCTH
ompeieNIeHNs, MHOYKECTBA 3HAUCHUH, HYJIeH (YHKIIMHU, TPOMEKYTKOB 3HAKOIIOCTOSTHCTBA,
MIPOMEKYTKOB BO3PACTAHUS U YOBIBaHUS, HAUOOJIBIIIETO M HAUMEHBIIIETO 3HAUCHUS
(GyHKIMYU; TOCTpoeHue rpaduka JMHEMHON U KBaIpaTUYHON (DYHKIMIL; onepupoBaHUE Ha
0a30BOM ypOBHE TOHSTUSIMHU: TIOCJIEA0OBATEIBLHOCTD, apudMeTHUECKasT TPOTrPECCHs,
F€OMETPUUYECKAS MPOrPECCUsL; UCTIOIb30BAHNUE CBOVCTB JIMHEMHOW U KBAIPATUYHOU
byHKIMI ¥ UX TpadUKOB MIPU PEIICHUHU 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB,;

Conep:xkanmne y4eOHOT0 nmpeamMera
ajredpa 7 kiaacc
1. JIuneiiHoe ypaBHeHHe ¢ 0AHON nepeMeHHOM (18 yacoB)

BBenenue B anre0py: OyKBEHHOE BBIPAXKEHUE, YUCITOBOE BHIPAXKEHHE, 3HAUCHHE
YUCJIOBOTO BBIPAXKEHUS, IEPEMEHHAS, BEIPAXKEHUE C IEPEMEHHBIMH, 3HAUEHUE
NEPEeMEHHOMN, 3HAUE€HNE BBIPAKEHUSI C IIEPEMEHHBIMU, aIre0paniecKoe BEIPaKEHUE, 11EI0e
BbIpaXeHUE. JIMHENHOE YpaBHEHUE C OJJHOM MEPEMEHHOM, ONPEICIEHUE, KOPHU
JIMHEWHOTO YpaBHEHUs. Pelenue 3a1a4 ¢ NOMOIIbIO YPAaBHEHHUM: MaTeMaTHYECKas
MOJI€EJb, AITOPUTM PELICHUS TEKCTOBBIX 3a/1a4.

2. eable BbIpa:keHnus (68 yacon)

ToxnecTBEHHO paBHbIE BeIpaXeHHUs. ToxaecTsa. ToxIeCTBEHHbIE
npeoOpazoBanus. CTEeNeHb ¢ HATYpaJbHBIM MTOKA3aTeJIeM: CTEIeHb, OCHOBAHHE CTETICHH,
[I0Ka3aTeNb CTEIIEHU, CBOMCTBO BO3BEACHHUS B CTEIIEHb HEOTPULIATEIILHOTO YHCIIA,
CBOMCTBO BO3BEJICHUS B CTEIICHb OTPULIATENIBHOTO unciia. CBOWCTBA CTEHEHH C
HATypaJbHbIM NOKA3aTeJIeM: JOKa3aTeIbCTBO, TEOPEMA, OCHOBHOE CBOMCTBO CTEIICHH,
CBOMCTBA CTENEHU C HAaTypaJbHBIM NoKa3zaTeneM. OQHOUYIEHbl, CTAHIAPTHBIN BU/T
OJTHOWIEHA, HYJb-0THOWICH, KOA()PHUITMEHT OJHOUICHA, TIOIOOHBIE OJTHOYJICHBI, CTCTICHb
olHOUWIeHa. MHOTOUYJIEHbI, YWiEeHbl MHOTOWICHA, IBYWIEH, TPEXUWIECH, TOJ00HbIE YWICHBI
MHOTOYJICHA, IPUBEICHUE TOJ00HBIX YJIEHOB MHOTOWIEHA, MHOTOWIEH CTAaHAAPTHOTO
BHJIa, CTEIIEHb MHOTOWIEHA, HYJIb-MHOTOWICH. CI0XKEHNE U BBIYMTAHNE MHOTOUYJIEHOB.
YMHOXEHHE OJJHOWIEHA HA MHOTOWIEH. Y MHOKEHUE MHOTOWIEHAa HA MHOTOYJICH.
Paznoxxenne MHOro4wieHa Ha MHOXKUTENIHU. BolHECeHUE 001ero MHOKUTENS 32 CKOOKHU.
Pa3noxenue MHOrowieHa Ha MHOXUTENIUM. MeTon rpynnupoBku. [Ipoussenenue
Pa3HOCTH U CyMMBI JBYX BbIpak€HHU. Pa3HOCTh KBaapaToB ABYX BbIpaxkeHni. KBaapar



CYMMBI U KBaJIpaT pa3HOCTH JIBYX BblpakeHuil. [IpeoOpa3zoBanne MHOrouseHa B KBaapar
CYMMBI WJIM PAa3HOCTHU JBYX BbIpaxeHuil. CyMMa U pa3HOCTh KyOOB IBYX BBIPAKCHUH.
[IpuMeHeHre pa3aIuyHbIX CIOCOOOB PA3JIOKEHHUSI MHOTOWIEHA HA MHOKHUTEIH.

3. ®yukuuu (18 yacos)

CBsi3u MEXly BEIMUMHAMU: MaTeMaTu4yeckas MOJIelb, HE3aBUCHUMas epEMEHHas,
3aBUCUMas nepeMeHHasi, QyHKUuus, PyHKIHMOHAIbHAS 3aBUCUMOCTh, APTYMEHT (DYHKIIUH,
o0nacTh ornpeaesneHus QyHKIUHU, 3HaUeHHe QyHKIUU, 00JaCTh 3HAYEHUN (PYHKLUU.
CnocoObl 3a71aHus QYHKIIUU: ONMUCATENbHBIHN, C TOMOIIbIO (OPMYJIbI, TAOIUYHBIMN.
I'padux bynkuuu. Jlunennas pynkus, e€ rpaduk U CBOMCTBA, MpsimMas
IPOMOPLHUOHATBHOCTD.

4. CucteMbl JIMHEHHBIX YPABHEHHMI ¢ IBYMs NepeMeHHbIMU (25 yacoB)

VYpaBHEHUs C ABYMS IEPEMEHHBIMU: PEUIEHNUE YPABHEHHUS C ABYMS
NEpPEeMEHHBIMHU, PEIIUTh YPABHEHUE, CBOMCTBA YPAaBHEHUN C JIBYMS IEPEMEHHBIMHU, IpaPuK
ypaBHeHUsl, rurniepoosa. JIuneitHoe ypaBHEHHE ¢ JBYMs IEPEMEHHBIMU U €T0 IpaduK.
CucrteMbl ypaBHEHUH ¢ IBYyMS IEpEeMEHHBIMU. [ pa@uyeckuii METOI peleHus] CUCTEMBI
NBYX JINHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMHU. PellleHne cucteM JTUHENHBIX
YPaBHEHHUM METOAOM IIOJICTAHOBKHU. PellleHre cucTeM JIMHEWHBIX YPAaBHEHU I METOA0M
cioXkeHus. Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM JIUHENHBIX YPABHEHHUM.

5. IloBTOpenne (11 yacon)

[ToBTOPUTH, 3aKpenUTh U 0000ITUTH OCHOBHBIE 3Y H, monmyyeHHsie B 7 Kilacce 1o
anreope.

8 kiacce
1. Anredopanyeckue apoou (27 yac)

OcHoBHbIe TTOHATHS. OCHOBHOE CBOMCTBO alredpandeckoi apoou. CloKeHne u
BEIYMTAHHE alTeOpandecKux Apoodei ¢ oAMHAKOBBIME 3HaMeHaTenssMu. CII0KeHHE |
BBEIYMTAHHE aNTeOpandecKux ApoOei ¢ pa3HBIMU 3HAMEHATEISIM. Y MHOKCHHE U JICTICHUE
anreOpanueckux ipooeil. Bo3peaenue anredpandeckoi ApoOu B CTENEHb.
[IpeoGpazoBanue parioHaIbHBIX BeIpaKeHU. [lepBbie pecTaBIeHus O pallMOHATBHBIX
ypaBHeHUsIX. CTENeHb C OTPULIATENbHBIM IMOKA3aTENIEM.

2. ®ynkuus y=vx. CpoiicTBa KBagpaTHOTr0 KopHs (21 4acos)

PaHI/IOHaJ'H)HBIC ynucaa. Ilonstue KBaJpPaTHOT'O KOPHA M3 HCOTPULIATCIIBHOI'O 4YHCIIA.

WpparmonaneHble uncia. MHOXECTBO JeHCTBHTENbHBIX umcen. DyHKIms —y=vx, ee



cBoiictBa u Trpaduk. CBoiicTBa KBaJgpaTHbIX KopHel. lIpeoOpa3oBaHue BbIpakeHUI,
coAepKalMX OIEPalMI0 H3BJICUYCHUSA KBAaAPaTHOrO KOpHA. Monynb IE€UCTBUTEIBLHOIO
quca.

3. Kpaapatuunas pynkuus. OyHkuus y=§ (19 uacos)

o k o
DyHKIKA y=KX?, € CBOMCTBa U rpaduk. . OyHKIHs y= €€ CBOHCTBA U rpaduxk. Kax

noctpouth rpaduk Gyuakuun y=f(x+l), ecmu ussecten rpadux dpynkun y=Ff(x). Kak
noctpouth rpaduk pyHkuuu y=f(x)+m, eciu nzBecren rpaduk Gpyukuun y=f(Xx). Kax
noctpouts rpaduk pynkuuu y=Ff(Xx+I)+m, ecinu uzBecten rpaduk pynkuun y=Ff(x).
dynkuus y=ax>+bx+c, ee coiicTsa u rpaduk. I'padudeckoe peleHre KBapaTHBIX
YPaBHECHUM.

4. KBagpatnbie ypaBHeHus (20 yacoB)

OcHoBHbIe nTOHATHS. DOpMyIIBI KOPHEW KBAIpAaTHBIX YpaBHEHUN. PaniioHanbHbIe
ypaBHeHUs. PallnoHaIbHBIE ypaBHEHUS KaK MATEMAaTUUYECKUE MOJEIN PEAIbHBIX
cutyauuii. Enie oqna dopmyna kopHeit kBagpatHoro ypaBuenus. Teopema Buera.
HppanuonanbHble ypaBHEHHUS.

5. HepaBenctBa (11 yacoB)

CaolicTBa 4ynCIOBBIX HepaBeHCTB. MccienoBanre GyHKIMIT HA MOHOTOHHOCTb.
Pemenne muHEHBIX HepaBeHCTB. PelieHne kBaapaTHIX HepaBeHCTB. [IpubmmkeHHbIe
3HA4YECHUS JEHCTBUTENbHBIX ynced. CTaHIapTHBIN BUJI YUCTIA.

6. O600mariee nosropenne (7 4acon)

9 kJacc
1. HepaBeHncTBa n cucremMbl HepaBeHCTB (14 yacoB)

JIuHeliHbIe M KBaJIpaTHbIE HEPABEHCTBA. PalimoHanpHbIe HEPAaBEHCTBA. MHOXKECTBO U
onepanuu HaJ HUMU. CUCTEMBI pallMOHATbHBIX HEPABEHCTB.

2. Cucrembl ypaBHeHuii (18 yacoB)

OCHOBHbIE MTOHATHS. METO/bI PEUIEHUS CUCTEM ypaBHEHUN. CUCTEMBI YpaBHEHHM Kak
MaTeMaTU4YeCKHUEe MOJIENN PealbHbIX CUTYaIINI (TEKCTOBBIC 3a/1a4H).

3. Yucaosbie pynkuuu (24 yaca)

Onpenenenue uncnoBon GpyHkiu. O0macTs onpeaeaeHus 1 0071acTh 3HAUYCHHUS.
Cnoco6s1 3ananust pynkuun. ColictBa GyHKIMU. YeTHbIC U HEUETHBIE (DYHKIUU.



Oynknusa y=x", N C N, ux cBoiictBa u rpaduxu. UeTHble u HedeTHbIE PyHKIUHA. DYHKITHS

y=x", n C N, ux cBoiictsa u rpapuku. Dynkims y=v/x, ee ceoiicmea u epagpux.
4. IIporpeccus (14 yacos)
YucnoBble MOCAeA0BATENbHOCTH. ApuMeTHIecKass U TeOMeTprUIecKast IPOrpeccuu
6. DiieMeHTBI KOMOMHATOPUKH, CTATUCTHKH U T€OPUHU BepossiTHOCTH (20 yacoB)

Komb6unatopusie 3amaun. CtaTuctuka-ausaitn uadopmanuu. [Ipocreiimue
BEPOSITHOCTHBIE 3a/1aud. DKCIIEPUMEHTAIbHBIC TaHHBIE U BEPOSITHOCTH COOBITUH.

O6o0marmee nosropenue (15 yac)

TemaTnueckoe MNJIAHMPOBAHHE ¢ YKA3AHUEM KOJUYECTBA YaCOB, OTBOAMMBIX HA
OCBOEHHE KaKJI0H TeMbI

no ajreope 7 kiacc (4 yacoB B Heae10, Bcero 140 4 B rox)

Conep:xxanue yueOHOTr0 MmaTepuaa Koa-Bo | c¢/p
yac
I'nasa 1. JIluneiiHOe ypaBHeHHUE C OJHON NEePEeMEHHOM 18

§ 1. BBeaenwue B anredpy

4

§ 2. JIuneliHoe ypaBHEHUE C OJHOW MEPEMEHHOM 6
§ 3. Pemienue 3a1a4 ¢ TOMOUIbIO YPaBHEHU I 6 1

1

1

[ToBTOpEeHMe cucTemMaTu3amus yueOHOTo MaTepraa

Konmponvnas paboma Ne 1. « Jluneunoe ypasnenue ¢ 00HOuU
nepemeHHoOUu.

I'maBa 2. lleable BhIpakeHUs: 68

8 4. ToxaeCTBEeHHO paBHbIC BhIpakeHHs. TOXIeCTBa

§ 5. CreneHpb ¢ HATypaJIbHBIM TOKa3aTEIEM

§ 6. CBOMCTBA CTENEHU C HATYPAJIBbHBIM MMOKA3aTEIEM

§ 8. MHorouneHsl

2

3

4

§ 7. OnHOYNEHBI 4
2

5

Y e

§ 9. CnoxxeHue U BbIYUTaHUE MHOTOYJICHOB




Konmponvnas paboma Ne 2. « L]envie svipasiceHus»

1
§ 10. YMHOX€EeHHE OJTHOUYJIEHA HA MHOTOYJICH 5 1
§ 11. YMHOXEHHE MHOTOWICHA HA MHOTOUYJICH 5 1
§ 12. Pa3noxxeHne MHOTOYJIEHA HA MHOKHUTEIH. Brinecenue 4 1
00111eTO MHOXKHTES 3a CKOOKH
§ 13. PasznokeHue MHOTOYJICHA HA MHOXKUTEIU. MeTo 4 1
IPYHIUPOBKH
Konmponvnas paboma Ne 3. « Ymuoowcenue oonounena Ha 1
MHO204NeH. YMHOdICenHue MHO20UNeHa HA MHO20YIEH.
Pa3znoorcenue mnozounena na muosxcumenu».
§ 14. [IponsBeneHne pa3HOCTH U CYMMBI ABYX BBIPA)KEHHUI 4 1
§ 15. PazHOCTh KBagpaToOB ABYX BBIPAKEHUM 3 1
§ 16. KBagpaT cyMMBI U KBapaT pa3HOCTU JBYX BBIPAKECHUU 5 2
§ 17. IIpeobpazoBaHue MHOTOUJIEHA B KBAJPAT CYMMBI WU 4 1
Pa3HOCTH JIBYX BBIpaXEHUN
Konmponvnas paboma Ne 4. « Dopmynvl cOKpaujeHH020 1
VMHONCEHUS
§ 18. Cymma u pa3HOCTh KyOOB JIBYX BBIpaKCHUM 3 1
§ 19. IlpumeHeHne pa3TUYHBIX CIIOCOOOB Pa3I0KEHUS 5 1
MHOTOYJIEHA Ha MHOXHUTEIH
[loBTOpEHUE cUcTEMaTU3AIMs Y4eOHOro MaTepuaa 2
Koumponvnas paboma Ne 5 « Cymma u pasnocmuv Ky608 08yx 1
gvipasceHull. Ilpumenenue pa3iuunbvix cnoco608 pasnoiceHus.
MHO20YNIeHA HA MHONCUM ETIU»
I'maBa 3. ®Dyuknuu 18
§ 20. CBsi3u Mexay BeauunHamMu. OyHKIUS 4 1
§ 21. CrocoObl 3a1aHus GyHKITUH 4 1
§ 22.I'paduk GpyHKIIUN 3 1
§ 23.JIuneiinas QyHkius, €€ rpaduk U CBOMCTBA 3) 2
[ToBTOpEHUE cucTeMaTH3aIMs yueOHOTO MaTeprana 1
Konmponvnas paboma Ne 6 « @ynkyuu» 1
I'naBa 4. Cucrembl JIMHEHHBIX yPABHEHUH € IBYMS 25
nepeMeHHbIMH
§ 24. YpaBHEHHS C ABYMS IEPEMEHHBIMU 3
§ 25.JIuHelriHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €TO
rpadux
§ 26. CucteMbl ypaBHEHUN C ABYyMs NTEPEMEHHBIMH. 4 1

I'paduueckuil MmeTon pelieHUs] CUCTEMBI IBYX JTUHEUHBIX
YPaBHEHUM C ABYMS IEPEMEHHBIMU




§ 27.Pemenne cucTeM JIMHEWMHBIX YPaBHEHUN METOIOM 3 1
MOJICTAHOBKH
§ 28. PemeHue cucTeM JIMHEMHBIX YPABHEHUN METOIOM 4 1
CIIOXKECHUS
§ 29.Penienue 3agau ¢ MOMOIIBIO CUCTEM JIMHEHHBIX 5 1
YpPaBHEHUU
[ToBTOpeHue cucremaTu3aiusi yueOHOro maTepuaia 1
Konmponvnas paboma Ne 7 « Cucmemul iunetinblx
VPaBHeHUll ¢ 08y M5
IloBTOpEeHMe cucTeMaTH3aUA Y4eOHOr0 MaTepuaia 11
[ToBTOpEeHue cucremaTu3aiusi yaeOHOro MaTepuania 3a Kype 10 3
AnreOps1 7 kinacca
Hmozosasa konmpoavnas paboma 1
8 kmace (3 yacos B Hexento, 105 yacoB B ron)
Conep:xxanue y4eOHOro MaTepuaJjia Koi-Bo | ¢/p
4acoB
I'naBa 1. Aaredpanyeckue apoou 27
OCHOBHBIE TTOHATHS 1
OcHOBHOE CBOWMCTBO ajreOpanveckou 1poodu 2
CrnosxeHre U BRIYMTAHHE alreOpandecKux ApoOeil ¢ 0JuHAKOBBIMU 2
3HAMEHATEIISIMH.
CnoxxeHne W BBIUMTAHHUE aNreOpanyecKux ApoOell ¢ pa3HBIMU 4 1
3HAMEHATEIISIMH
Konmponvuas paboma Ne 1. Aneebpauueckue 0poobu 1
YMHOXEHHE W JeleHue anreOpamdeckux apobeir. BosBemenue 1
anreOpanyecKkou 1poOU B CTEINEHb.
[IpeoGpazoBanue pariOHATBLHBIX BRIPAKCHHM. 3 1
[lepBBie mpeacTaBiICHUS O PEIICHUHN PAIIMOHATHHBIX YPABHCHHUIA. 2 1
CreneHb ¢ OTpHUIIATEIIBHBIM LEJIBIM IT0Ka3aTeIeM 4 1
Konmponvnas paboma Ne 2. Ymnoowcenue u oenenue 1

aneebopauveckux opobetl




InaBa 2. ®ynkuus y = Vx. CBoiicTBa KBaAPaTHOI0 KOPHSI.

21

PammonansHOro yncia

IlonsiTHe KBaJIpaTHOI'O KOPHA U3 HCOTPHULATCIIBHOI'O YMNCJia

HNppanunonanpHble ynciia

MHO0XeCTBO IEUICTBUTEIBHBIX UHCEIT

dynxius y = VX , eé cBoiicTBa U rpaduk

CBoiicTBa KBapaTHbIX KOPHEU

IIpeobpazoBanue BBIPAXKCHUH, COJEpKaIlMX  OIEpaLUIo
U3BJICYEHUS] KBaIPATHOTO KOPHS

Wl W W P = N W

Moaynpe 1eHCTBUTEIBHOTO YHCIIA,
rpaduk GyHKIMH Yy = | X| , bopmyna Vx2 = | X |

Koumponvuas paboma Ne 3. Keaopamuule kophu

I'masa 3. Kagparnunasa pynkuus. @yHKuus y = g

19

®dynkuus y = kx?, €& cBoMcTBa U rpaduk

OyHkIuMs y ==, e€ cBoicTBa U rpaduk

X

Konmponvuas paboma Ne 4. @yuxkyuu y = )—IE u y = xx

[MTapamtensHBIN IEpeHOC TpaduKa QyHKITHH
(BmIpaBo, BIIEBO).

[NapannenbHbIl IepeHoC (BBEPX, BHU3).

[TapamtenbHbIN epeHoc rpadpuka GyHKIUN

Dyukys y = ax? + 6k + ¢, €é cBoiicTBa U rpaduK

I'paduueckoe pernieHrne KBaapaTHbIX YpaBHCHUH.

Konmponvnas paboma Ne 5. Keaopamuunas ¢pynxyus

RN W NN

I'naBa 4. KBaapaTHble ypaBHeHHS

OCHOBHBIE TTOHSITUSL

dopmyna KOpHEUW KBaApPaTHBIX YPABHECHUN

PanmonanbHble ypaBHEHUS

Konmponvnas paboma Ne6. Payuonanvuvie ypagrnenusi.

PanvioHanbHble  ypaBHEHHSI KaK  MaTEeMaTUYeCKUE  MOJIENU
peabHbIX CUTYallMil (TEKCTOBBIE 3a/1a4H)

Wl P W W

Emé onna popmyna kopHel KBagpaTHOrO ypaBHEHUS

Teopema Buera. PasznoxkeHue KBagpaTHOrO TpeX4dwieHA Ha
JINHEMHBIE MHOKHUTEH.

Konmponvnas paboma Ne7. Keaopamuwie ypagnenusi.

HppaunonanbHble ypaBHEHHUS.

I'naBa S. HepaBeHncrtBa.

11




CBOICTBa YUCIOBBIX HEPABEHCTB 2 1
UccnenoBanue GpyHKIMI HA MOHOTOHHOCTh 2 1
Pemienvie TMHENHBIX HEPABEHCTB 2 1
Pemrenrie kBapaTHBIX HEPABEHCTB 2 1
Konmponvuas paboma Ne 8. Hepasencmaa. 1
[TpubnuxeHHbIe 3HaUCHUS AECHCTBUTEIBHBIX YHCEI, OTPEITHOCTh 1
npuOIMKEeHa, NPUOIMKEHHUE 110 HEAOCTATKY U U30BITKY.
CranmapTHBIN BUJ YKCIIa 1
Ooboowarouee noemopenue. 6
Hmozoeaa konmponvuaa paboma. 1
9 knmace (3 yacoB B Hexemio 105 gac B rox)
Conep:xanue yueOHOTr0 MmaTepuaa Koa-Bo | c¢/p
yac
I'maBa 1. PanuoHajibHbIe HEPABEHCTBA M MX 14
§ 1. JIuneliHbie U KBaJpaTHbIC HEPABEHCTBA (ITOBTOPEHUE) 2
§ 2. PaunoHnanbHble HEPABEHCTBA 4 2
§ 3. MHOXecTBa U onepaiuu HajJl HUMU 3 1
§ 4. CucTteMbl palluOHAIBHBIX HEPABEHCTB 4 2
Konmponvnas paboma Ne 1. « Hepasencmea u cucmemsi 1
HEPaBeHCcme
I'maBa 2. Cucrembl ypaBHeHHUI. 18
§ 5. OCHOBHBIC TTIOHSATHUS 5 2
§ 6. MeToabl penieHusi CUCTEM YpaBHEHUI 6 2
§ 7. CucTeMbl ypaBHEHUN KaKk MaTeMaTUYE€CKUE MOJIETH 6 3
peanbHbIX cutyanuid. (TekcToBbie 3a7aun).
Konmponvnas paboma Ne 2. « Cucmemvul ypasHeHULl» 1
I'naBa 3. HucaoBbie pyHKUUHN 24




§ 8. Ompenenenue uncioBor Gpynkiuu. O0IACTh ONpeaAeIeHuUS, 4 2
o0JilacTh 3HaYEHUN (PYHKLIHUH
Konmponvnas paboma Ne «Hucnosvle ¢hynkyuiiy 1
§ 9. CriocoObl 3a1aHus GyHKIIUU 2 1
§ 10. CoiicTBa pyHKIUI 3 1
§ 11. YerHble 1 HEUETHbIE PYHKLIUU 2 1
Konmponvnas paboma Ne 4. «Ceoticmea ¢pyHxyuiiy. 1
§ 12. @ynkuum y = X", n eN, ux cBoiicTBa U rpaduku 4 2
§ 13. @ynkuuu y =x ", n €N, ux cBoMcTBa U rpaduku 3 1
8§ 14 dOvakimg V= x ee CROVCTRA U rnachuk 3 1
Konmponvnas paboma Ne 5. « Hucnosvie ¢hynkyuuy 1
I'nasa 4. IIporpeccun. 14
§ 15. YucnoBsle mOCIE0BATEIBHOCTH 3 1
§ 16. ApudmeTtnueckas nporpeccus 5 2
§ 17. 'eomeTpuyeckasi mporpeccust 5 2
Konmponvnas paboma Ne 6. «Ilpoepeccuur 1
I'maBa 5. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH H 20
TEOPUHN BEPOSITHOCTH.
§ 18. KomOuHaTtopHbie 3a1aun 5 2
§ 19. CraTtucTuka — qu3aH HH@OpMaAIHU 5 2
§ 20. Ilpocreiiniue BepOsTHOCTHBIC 3a/1au 5 2
§ 21. DxcnepuMeHTaIbHBIE JaHHBIC U BEPOSTHOCTH 4 1
COOBITHI
Konmponvnas paboma Ne 6. «dnemenmol KOMOUHAMOPUKU, 1
CMamucmuKy U meopuu 8eposmHoOCHme .
O6o01maroiniee MoOBTOPeHNE 13 4
Hmozoeaa konmponvnasn paboma 1







