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1. IInanupyemble pe3yabTaThl H3yUeHHUsI Kypca ajaredpol B 7 —9 kiaccax
JInuHOCTHBIE, MeTaNIPeIMeTHbIE U MPeAMETHBIE Pe3yIbTAThI OCBOEHHSA

Y4eOHOro npeamera.

N3ydyeHne MaTeMaTWKM B OCHOBHOW IIKOJE JA€T BO3MOXKHOCTh OOYYaroIIMMCS
JOCTHYb CIEAYIOINX PE3YJIbTATOB Pa3BUTHSL:

8 IUYHOCMHOM HANPAGJIeHUL:

1) yMeHue sICHO, TOYHO, TPAMOTHO H3J1aratb CBOM MBICIH B YCTHOW M NMUCbMEHHOU
peuH, MOHUMATh CMBICII TOCTABIEHHOM

3aJlayy, BBICTPAUBATh apIyMEHTALIUIO, IPUBOJUTH IPUMEPHI U KOHTP MPUMEPBHL;

2) KPUTHUYHOCTh MBINUIEHUS, YMEHUE pPAaclO3HABATh JIOTMUYECKH HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

3) nmpeacraBieHME O MaTeMaTHYECKOW HaykKe Kak cdepe 4YeloBe4YeCKOH
NEeSATENIbHOCTH, 00 3Tamax ee pa3BUTHUA, O €€ 3HAYUMOCTH JJI1 pa3BUTHUSA
LMBUJIN3ALINH;

4) KpeaTUBHOCTb MBIUUICHUS, WHUIUATHBA, HAXOJYUBOCTb, AaKTHUBHOCTb IpH
pEelIeHNN MaTEMaTUYECKUX 3a/aY;

5) yMeHHe KOHTpPOJMPOBATh MPOIECC M PEe3yJabTaT Y4YeOHOH MaTeMaTH4eCKON
NEATEIbHOCTH;

6) crtoCOOHOCTh K SMOLMOHAIBHOMY BOCHPHUATHIO MATEMATHYECKUX 0OBEKTOB, 3a/1a4,
pELICHUH, PACCYyKIACHHUIM;

8 MemanpeomMemHoM HanpPasieHuu.:

1) mepBoHauanbHBIE MPEACTABICHHUS 00 HIEAX M O METOAaX MaTEeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAyKW U TEXHUKH, O CPEJICTBE MOJECIMPOBAHUSA SBJICHHUN H
IIPOLIECCOB;

2) yMeHHue BUJIETh MaTEeMAaTHUYECKYIO 3a/lady B KOHTEKCTE IMPOOJEMHON CUTyalluu B
JAPYTUX IUCLUUIIMHAX, B OKPYXKAIOIIEH KU3HU;

3) yMeHue HaXOAWUTh B Pa3IMYHBIX HCTOUYHUKAX MH(OpPMAIMIO, HEOOXOIUMYIO ISt
pelleHuss MaTeMaTH4ecKuX MpoljeM, ¢ NOPeJICTaBIsTh €€ B  IOHATHOU
dbopme;IpUHUMATh PEIICHUE B YCJIOBHUSAX HEMOJHOW W M30BITOYHOM, TOYHOH H
BEPOSITHOCTHOM MH(MOpMAITNH;

4) yMeHHE TNOHHMMATh M HCIIOJb30BaTh MAaTEMaTHYECKHME CPEACTBA HAIJIAIHOCTH
(rpaduku, AUarpaMMmsbl, TaOIMIIbI, CXEMBI U Ap.) JUIsl WJUTFOCTPALIMKU, HHTEPIPETALNH,
apryMeHTaluu;

5) yMmeHue BBIIBUTaTh THUIOTE3bl MPU PEIICHHMH YYEOHbIX 3a7a4 U IOHUMATh
HEO0OXOMMOCTb UX MPOBEPKH;

6) yMeHue MNpPUMEHSTh HWHAYKTUBHBbIE W JACAYKTHBHBIE CIOCOOBI pacCyKICHUMH,
BUJIETh PA3JIMYHbIEC CTPATETUHN PEIICHUS 3a/1a4;

7) TOHUMAHHE CYIIHOCTH aITOPUTMUYECKUX MPEINUCAHUN U YMEHHE JIEUCTBOBATH B
COOTBETCTBHH C MPEMIOKEHHBIM AIITOPUTMOM;

8) yMeHHe CaMOCTOSITeNIbHO CTaBUTh LIE€JH, BBHIOMpaTh U CO37aBaTh alrOPUTMBbI IJis
pelieHus: yueOHbIX MaTeMaTHYECKUX MPooIeM;

9) ymeHue TIaHupOBaTh U OCYILECTBISATh AEATEIbHOCTD, HAPABICHHYIO HA PEIICHHE
3aJ1a4y MCCJIEI0BATEIbCKOIO XapaKTepa,

6 NpeOMemHOM HaNpaeIeHUU:



1) oBmameHue ©0a30BbIM MOHATUHWHBIM aNMaparoM T[O OCHOBHBIM pa3jenam
COJIepKaHMsl; TMPEACTaBICHUE 00 OCHOBHBIX HW3Y4Yae€MbIX MOHATHUSIX (YHUCIIO,
reoMerpuyeckas (urypa, ypaBHEHUE, (PYHKIHMSA, BEPOATHOCTh) KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJIENSIX, TMO3BOJIAIONIMX OINUCHIBaTh M U3y4yaTh peajbHbIC
MIPOILIECCHI U SIBJICHHUS;

2) ymenue paboTaThb C MaTEeMaTHYECKHMM TEKCTOM (aHaTW3UpOBaTh, HW3BIIEKATH
HEOOXO0MMYI0 MH(POPMAIIHIO), TOYHO U TPAMOTHO BbIpaXaTh CBOU MBICITU B YCTHOU U
NUCHPMEHHON pe4M C MPUMEHEHHEM MaTeMaTHUeCKONW TEPMHHOJIOTHH M CUMBOJIUKH,
UCIIONb30BaTh PA3NMYHbIC SI3bIKM MaTeMAaTUKH, MPOBOAUTH KJIACCH(PHUKAIUH,
JIOTHYECKHEe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMAaTUIECKIX YTBEPKACHU;

3) pa3BUTHE TPEACTABICHUNA O YHUCJIE M YHCIOBBIX CHUCTEMax OT HATypaJbHBIX /10
JNEUCTBUTENBHBIX  YHCEN, OBJAJCHUE HaBBIKAMU YCTHBIX, MHCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYUCIICHH;

4) oBNageHUWE CHUMBOJIbHBIM  S3BIKOM  aireOpbl, MpUEMaMU  BBINOJIHEHUS
TOKJECTBEHHBIX MPe0o0pa30BaHUM pallMOHAIbHBIX BBIPAXKEHUMN, PELICHUS YpaBHEHUH,
CUCTEM ypaBHEHUH, HEPABEHCTB U CUCTEM HEPAaBEHCTB; YMEHUE HCIIOIb30BaTh UICHO
KOOpAMHAT Ha IJIOCKOCTH JJIi WMHTEpIpEeTalMM YypaBHEHWH, HEPaBEHCTB, CHUCTEM;
yMEHHE TPUMEHSTh anreOpanmueckue MpeoOpa3oBaHus, amnmapaT YpaBHEHUH W
HEPaBEHCTB TSI PEIICHUS 33]1a4 U3 Pa3INYHbIX Pa3AesioB Kypca;

5) oBnaneHUe CUCTEMON (PYHKIMOHAIBHBIX MOHATUN, (PYHKIMOHAIBHBIM SI3IKOM WU
CHUMBOJIMKOM; YMEHHE HCTOIb30BaTh (DYHKIMOHAIBHO-TPAPUUIECKHE MPEICTABICHUS
JUTSL OTICAHMSI U aHAJIM3a PEabHBIX 3aBUCUMOCTEH;

6) OBIagEeHNE OCHOBHBIMU CIOCOOAMH TPEACTABICHUS U aHATW3a CTAaTUCTHUECKHUX
JAHHBIX; HAJIM4YUE MPEACTABICHUN O CTATUCTUUECKUX 3aKOHOMEPHOCTSAX B peajbHOM
MUPE U 0 Pa3IMYHbIX CIOCO0AX MX U3YUYEHHUS, O BEPOSITHOCTHBIX MOJEIISIX;

7) OBIaJicHUE T€OMETPUUYECKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro JJisi ONUCAHUS
IPEeIMETOB OKPY’KAIOUIEro MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
U300pa3uTeIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX OCTPOCHUH;
8) yCBOCHHME CUCTEMATUYECKUX 3HAHUM O TJIOCKUX (UTYpaxX M UX CBOMCTBAX, a TAKKE
Ha HArJsIHOM YPOBHE — O TMPOCTEHINIMX TPOCTPAHCTBEHHBIX TelaX, yMEHHE
OPUMEHATh CHCTEMaTHYEeCKHEe 3HAaHWUS O HUX IS PEIICHUS TEeOMETPUYECKUX U
MPAKTHYECKHX 3a7a4;

9) ymMeHne u3MepsATh IJIMHBI OTPE3KOB, BEIMUYMHBI YTIIOB, MCIOJIB30BaTh (POPMYIIBI
TUTSL HAXOXKACHUS IEPUMETPOB, IO 1 00BEMOB T€OMETPHUUECKUX PUTYD;

10) ymeHue MpUMEHSITh W3YYCHHBIE MOHSTHS, PE3yIbTaThl, METOABI JIJIS PEIICHUS
3aJa4  TPAaKTHUECKOTO XapakTepa © 3aad M3 CMEXKHBIX JUCIHUIUIAH C
UCIIOJIb30BaHUEM MPU HEOOXOJUMOCTHU CIPABOYHBIX MATEPHATIOB, KAJIbKYJISTOPA.
Payuonanvuvie uucna

BbIIyCKHUK HayduTCs:

1)  TOHMMaTh OCOOEHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS;

2)  BIAAETh MOHITHUSIMM, CBI3aHHBIMU C JIETMMOCTBIO HATYPaJIbHbBIX YHCEI;

3)  BBIpaXaTh YKCIA B DKBUBAJICHTHHIX (hOopMax, BBIOMpas HanboJsiee moIXO ATy 0
B 3aBHCHMOCTH OT KOHKPETHOU CHTYyaIlHH;

4)  CpaBHHBATh M yHOPSAOYMBATH PAIlMOHATHLHBIC YHCIIA;

5)  BBIMIOJIHATH BBIYHUCICHHS C PAlMOHATBHBIMU YHCIIAMH, COYeTas YCTHBIC W
MUChMEHHBIC IPUEMBI BBIYUCIICHUH, MPUMEHEHHE KAIbKYJISTOPA;



6) WCMOJIb30BaTh TOHATUSL M YMEHHUS, CBS3AHHBIE C MPONOPIHOHATBHOCTHIO
BEJIMYMH, MPOLEHTAMM B XOJI€ PEUICHHS MaTEeMAaTHYECKUX 3ajJad M 33Ja4 U3
CMEXXHBIX MPEAMETOB, BHINOIHATH HECTIO0KHBIE TPAKTUUECKHUE PACUETHI.
BBINyCKHUK OJTYYUT BO3MOKHOCTDh HAYUUTHCS:
7) MMO3HAKOMMTLCS C IO3UIMOHHBIMM CHCTEMaMH CYHCJICHHUS C OCHOBAHMSIMH,
OTJIMYHBIMU OT 10;
8) YIIyOWTh W Pa3BUTh NPENCTABICHUS O HATYPAIbHBIX YHCIIAX W CBOMCTBAaX
JICJIUMOCTH;
9) HAYYUTHCS HCIOJB30BATh NPUEMBI, PALMOHAJIW3UPYIOMINE BBIYUCICHUS,
MpUOOPECTH MPUBBIUKY KOHTPOJIMPOBATH BBIYUCIICHUS, BHIOMpAs MOAXOASIIUN st
CUTYaIlUU CI0CO0.
Jleticmeumenvhvie uucia
BpInyCKHUK Hay4yuTCA
1) ucronp30BaTh HavaJbHbBIC TIPEACTABICHUSI O MHOYKECTBE JCHCTBUTEIIHHBIX YUCET;
2) BIaJIeTh MOHATHEM KBaJIpaTHOT'O KOPHSI, MIPUMEHSTh €r0 B BHIYUCIICHHUSIX.
BBINyCKHUK MOJYYUT BO3MOKHOCTb HAYUUTHCS:

3) pa3BUTH NPEACTABICHUE O YMCIIC U YHCIOBBIX CHCTEMax OT HaTypalbHBIX JI0
JICVUCTBUTEIBHBIX YUCEI; O POJIM BEIYMCIICHUMN B YEJIOBEUECKOW MPAKTHUKE;
4)  pa3BUTh M yIrIyOUTh 3HAHHS O JCCATHYHOW 3aIUCH JCHCTBUTEILHBIX YHCEI
(mepuouYecKue U HETIEPUOIUYECKUE APOOH).
H3mepenus, npubaudicenus, oyeHKu
BrilmyCKHUK HayuduTCs:
1) ucnonp30BaTh B X0J/I¢ PEUICHUA 3a/1a4 dJIEMEHTApHbIC MIPEACTaBICHUS, CBI3aHHBIC
C IPUOIMKCHHBIMHU 3HAUYCHUSMHU BEJIMYHH.
2)IOHATh, YTO YHCJIOBBIC JaHHBIC, KOTOPBIC HCIONB3YIOTCS [JIs XapaKTEPHUCTUKH
00BEKTOB OKPY’KAIOIIETO0 MUPA SBIISIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMU, YTO
0 3alyiCH TNPUOMMKEHHBIX 3HAUYCHUW, COJepKaluXcsd B HH(POPMAIMOHHBIX
HMCTOYHUKAX, MOYKHO CYJHTh O IMIOTPEITHOCTH HMPHUOIMKCHHS;
3) MOHATH, YTO MOTPEITHOCTH PE3yJIbTaTa BEIYUCICHUN JOJDKHA OBITH COM3MEpHUMa C
MOTPENTHOCTHIO € MOTPEITHOCTHIO HCXOIHBIX JAHHBIX.
Aneebpauueckue 8blpaxiceHusl
BrIlmyCKHUK HAy4UTCS:
1) BJIQJICTh TMOHATUSMH «TOXIECTBO», «TOXIECTBEHHOE TMpeoOpa3OBaHUEY,
pelaTh 3a1a4u, cojepkaiiiue OyKBeHHbIE JaHHbIE;, paboTaTh ¢ hopMynamu;
2) BBITIOJTHATh MPEeoOpa3oBaHUsl BBIPAKECHUM, COJEPHKAUIUX CTEMEHU C IEIbIMU
MOKa3aTesIMU U KBAJIPATHbIE KOPHU;
3) BBITIOJTHATD TOXKJISCTBEHHBIC IPeoOpa3oBaHUs PAMOHAIBHBIX BBIPAKCHHHN Ha
OCHOBE IIpaBUJI JCHCTBHI HAJl MHOTOYWICHAMH M aJIFeOpandeCcKUMH APOOSIMH;
4) BBITOJIHATD PA3JI0KEHNE MHOTOUYJICHOB HA MHOKHUTEIH.

5) HAyYHUTHCSI BBITIOJIHATH MHOTOIIATOBBIE TIPEOOPA30BAHUS IETBIX BBIPAKCHUN,
MPUMEHSIS ITUPOKHU HAOOP CIOCOO0B U MPUEMOB;
6) MPUMEHSATh TOXKJECTBEHHbIE TMpeoOpa3oBaHMs JUIsl pEHieHUs 3a7ad U3

pa3IMYHBIX pa3leioB Kypca (Hampumep, [Jis HaXOXJICHHS HaubOoJbiiero /
HAaUMEHBIIIEr0 3HAYCHUS BBIPAXKECHHUS).

Ypasnenus

BrImycKHUK HAYy4UTCS:



1) pewmarb OCHOBHBIC BHJbl JMHEHMHBIX YPABHCHUW C OJHOM IIEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU;

2) TOHMMAaTh YPAaBHEHHE KaK BAXKHEUIIYID MAaTEeMaTUYECKYH) MOJEIb s
OMMCAHMS U U3YyUYEHUS Pa3HOOOPAa3HBIX pPeabHbIX CUTYaIlUi, pellaTh TEKCTOBbIC
3a/1auy aNreOpandecKuM METOJIOM;

3) TpPUMEHATH TpaduuecKue TPEACTABICHUS ISl WCCIACAOBAHHS ypaBHEHUH,
WCCIICIOBAHUS U PEIICHUS] CUCTEM YPABHEHUH C ABYMS IEPEMEHHBIMU.

4) OBJAJECTh CHEUUAIBHBIMH TNpPUEMAMU PEIICHUS YPaBHEHUH M CHUCTEM
YpaBHEHUI; YBEPEHHO TMPUMEHATh ammapar YpaBHEHUW [JIsi pEUICHUs
pa3HOOOpa3HbIX 33/1a4 U3 MATEMATUKH, CMEKHBIX ITPEAMETOB, TPAKTUKY,

5) OPUMEHSTH rpapuUecKue MpeACTaBICHUS AJI1 HCCIeOBAHUS YPaBHECHUN,
CUCTEM YpaBHEHHM, copepKalux OyKBeHHbIE KOO PUIIMESHTHI.

Hepasencmea

BbIlyCKHUK Hay4HTCS:

1) NOHUMATh M TMPUMEHSATH TEPMHUHOJOTHIO U CHUMBOJIUKY. CBSI3aHHBIE C
OTHOILIEHHEM HEPAaBEHCTBA, CBOKMCTBA YMCIIOBBIX HEPABEHCTB;

2) pelmaTth JIMHEHHBIE HEPAaBEHCTBA C OJHOM MPUMEPHOW U HUX CHUCTEMBI;
pemarh KBaJpaTHbIe HEPABEHCTBA C OMOPON Ha rpaduyecKue MpeaCcTaBICHHUS;

3) MPUMEHSATh anmnapaT HEPaBEHCTB I PEIICHUS 3aJad W3 Pa3InuHbIX
pas3zienoB Kypca.

4) pa3HOOOpa3HBIM TNpUEMaM  JOKa3aTelIbCTBAa HEPABEHCTB, YBEPEHHO
NPUMEHSThL  ammapar  HEpPaBEHCTB  JUIi  pEUIEHUs  Pa3HOOOpa3HBIX
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3 CMEXHBIX MIPEIMETOB, MPAKTUKH;

5) OPUMEHSTH TpaduyecKue MPeJACTaBICHUS ISl UCCIICIOBAaHUSI HEPABEHCTB,
coJiepKaiux OyKBeHHbIE K0P DUITUEHTHI.

OcHnognvie nousmus. Yucnosvie hyHkyuu.

BpinyCKHUK Hay4YuTCS:

1) MOHUMAaTh W HCHOJB30BaTh (DYHKIIMOHAIBHBIC TOHSATUS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

2) CTPOUTH TpadUKU JIEMEHTAPHBIX (DYHKIUN; UCCIE0BATh CBOMCTBA YHUCIOBBIX
(GyHKIIUN Ha OCHOBE U3YUYEHUS TTOBEICHUS UX TPa(UKOB;

3) MOHMMATh (YHKIMIO KaK BaXHEHUIIYIH0O MaTeMaTHYECKYH0 MOJCNb s
OMHUCAHUS  TPOIECCOB W  SIBJIGHUW  OKPYXKAIOLIEro  MHUpa,  MNPUMEHATH
(YHKIIMOHATBHBIN SI3BIK JJIsI OMUCAHUS M HCCIEIOBAHHUS 3aBUCUMOCTEH MEXKIY
(bU3NYECKUMU BEJIMUYMHAMM.

4) MPOBOAUTH UCCIEAOBAHUS, CBSI3aHHBIE C U3yYCHUEM CBOMCTB (DYHKIIMIA, B TOM
YHUCJIe C UCMOJb30BaHMEM KOMITHIOTEPA; HA OCHOBE TpadUKOB M3YYCHHBIX (DYHKIIHIA
CTpouTh OoJsiee CIOXKHBIE Tpaduku (KyCOYHO-3aJaHHBIC, C BHIKOJIOTHIMH TOYKAMU U
T.IL);

5) UCIIOJIh30BaTh (DYHKIIMOHAJIBHBIC MPEICTAaBICHUS W CBONCTBA (YHKIMMA ISt
pelieHrs MaTeEMaTUYECKUX 3aJ1ad U3 Pa3INYHbIX Pa3/iesioB Kypca.

Yucnosvle nocnedosamenbHocmu

BrinmycKkHUK HAYy4UTCS:

1) MOHUMATh W  HCIOJB30BaTh  S3bIK  TMOCJIEIOBATEIIBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);



2) OpUMEHATh (OPMYJIbI, CBA3aHHBIE C apU(PMETUYECKOH M TEOMETPUYECKOM
porpeccuii, u anmapar, chOpPMUPOBAHHBIN MTPU U3YUEHHUH JPYTUX PaA3JEIOB Kypca, K
PELIEHUIO 3a/1ay, B TOM YUCJIE C KOHTEKCTOM U3 PEaJIbHOM KU3HHU.
BBIMTyCKHUK MOJTYYUT BOZMOXHOCTH HAYUUTHCS
3) permaTh KOMOMHUPOBAHHBIC 3a7a4ll C MPUMEHEHHEM (OpMYJ N —TO YICHA H
CYMMBI TEpPBBIX N YICHOB apu(PMETHUYECKOH M T'e€OMETPUUECKON MPOTPECCHIA,
MIPUMEHSIS TIPU 3TOM armapaT YpaBHCHUN U HEPABEHCTB;
4) MOHUMATh APU(PMETHIECKYI0O W TCOMETPUUYECKYIO TPOTPECCHH KakK (PYHKITUU
HATypaJbHOTO apTryMEHTA; CBA3BIBATh apHU(PMETHUCCKYIO MPOTPECCUIO C JTHMHEHHBIM
POCTOM, TEOMETPHUECKYIO — C IKCIIOHEHIIMATTEHBIM POCTOM.
OnucamenvHas cmamucmuxa
BBINTyCKHUK Hay4HWTCsl HMCIIOJIb30BaTh MPOCTEHIIME CHOCOOBI TPENCTABICHUS H
aHaJIM3a CTAaTUCTUYECKUX JTAHHBIX.
BrimryckHUK MOJIYYUT BO3MOXKHOCTh MNPHOOPECTH TEpPBOHAYATBHBIM  OMBIT
opraHu3anuu cOopa JaHHBIX TpPHU TPOBEICHUU OIMPOCa OOIIECTBEHHOTO MHEHWS,
OCYIIECTBJISATh MX aHAIM3, MPEJCTaBISATh PE3yJbTaThl ONpOca B BHUJIE TaOJIHUIIBI,
JUarpaMMal.
Cnyuaunvle cobbimus u 6epoAmMHOCHb
BBITTyCKHUK ~HAy4uTCS HAXOAUTh OTHOCUTEIBHYID YacTOTy W  BEPOSITHOCTH
CJIy4aiiHOTO COOBITHSI.
Kombunamopuxa.
BBITTyCKHUK Hay4WTCsl pemiath KOMOWHATOPHBIE 3a/ladd HAa HAXOXIACHHE YHCIIa
00BEKTOB WX KOMOWHAIHH. .

2. Conep:xxanme kypca 7 —9 kJacc
CornacHo denepaibHOMy 0a3ucHOMY y4eOHOMY IUIaHy Jisi 00pa30BaTENIbHbBIX

yupexaeHuii Poccuiickoit ®Denepanvu 00s3aTEIBHOTO U3YYEHUS MaTEMaTUKH Ha
JTare OCHOBHOTO 00IIero oopasoBanusi orBoautcst He MmeHee 102 yacoB u3 pacuera 3
yaca B HEJENI0 Kaxaoro roga oOydenus, Bcero 306 ypokoB. YueOHOe Bpems
YBEJIMYEHO /10 4 YPOKOB B HEAENIO B 7 M § KJlaccax 3a CYET BApPUALMOHHOW 4acTh
0a3MCHOTO NaHa.

7 kJacc

1. Boipa:kenus. (26 4)
UucnoBble BbIpaKeHUS ¢ TepeMeHHbIMU. [Ipocteiimme mnpeoOpa3oBaHuUs

BBIDAKCHUN. YPaBHEHHE, KOPEHb YypaBHEHHUs. JIMHEWHOE ypaBHEHHE C OJHOMU
NEpeMEHHON. PeleHne TEKCTOBBIX 3aJad METOJOM COCTAaBJICHHS YPAaBHEHUM.
Craructuyeckne XapaKTEPUCTUKH.
OcHOBHas 1eJib - CHCTEMATU3UPOBAaTh U 0OOOLIUThH CBEICHUS O TPEOOPa30BaAHUAX
anre0pandecKrX BhIPAKCHUI U PEIICHUH YPABHEHUM ¢ OJTHOW TTEPEMEHHOM.
IlepBas Tema Kypca 7 Kiacca SBISIETCA CBA3YIOLIMM 3BEHOM MEXAY KypcOM
MaTeMaTukKu S5—6 KJaccoB U KypcoM anrebpel. B Heill 3akperuisrorcs
BBIUMCIIUTENbHBIE HABBIKM, CHCTEMAaTHU3UPYIOTCS M 0000IIaloTCS CBEICHUS O
npeoOpa30BaHUAX BbIPAKEHUN U PEILIEHUH YPABHEHUH.

Haxoxenne 3Ha4yeHui YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUHN J1a€T BO3MOXXHOCTh
MIOBTOPUTH C YYaIlUMMCS MpPaBUiIa AEHUCTBHIM C PAlMOHAIBHBIMA YUCIaMU. Y MEHUS



BBINOJHATh apU(PMETHUECKHE JEHCTBUS C pPALMOHAIBHBIMU YHUCIAMU SIBISIOTCS
ONOPHBIMHU Il Bcero Kypca anreOpbl. CiieqyeT BbBIICHUTb, HACKOJIBKO IPOYHO
OBJIAJICNIM UMH y4Yallluecs, U B CIy4ae HeOOXOIMMOCTH OPraHU30BaTh MOBTOPEHUE C
LEIbI0 JUMKBUAALMKM BBISIBICHHBIX MPOOEIOB. Pa3BUTHIO HAaBBIKOB BBIUYMCIECHUMN
JOJDKHO YIENISAThCS CEPbE3HOE BHUMAHHUE W B JAJIbHEHIIEM MPHU HU3YYEHUU APYTHX
TEM Kypca ajireopsbl.

B cCBA3M ¢ paccMOTpeHHMEM BOIPOCA O CPAaBHEHWHM 3HAYCHUN BbIPAKCHUU
PACLIMPSIIOTCS CBEJEHUS O HEPABEHCTBAX: BBOAATCS 3HAKU > U < JACTCS IOHATHE O
JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun mnpeoOpa3oBaHUi BhIpaXEHUN (OpMaIbHO-OTIEpATUBHBIC
YMEHUS OCTAIOTCS HA TOM, K€ YPOBHE, ydalluecs MOJHUMAIOTCA Ha HOBYIO CTYIEHb B
OBJIAJICHUU TeopHueil. BBOIATCA MOHATHA «TOXIECTBEHHO PAaBHBIE BBIPAKECHUSY,
«TOXAECTBO», «TOXKJIECTBEHHOE MPEeOOpa30oBaHUE BBIPAKECHUN», COJEpKAHHUE
KOTOpPBIX OyZeT TIOCTOSHHO pACKpbIBaThC M YINIYOJNAThCA MIPU HU3YUYEHUH
npeoOpa3oBaHU pa3IUYHbIX aiaredpanyeckux BblpakeHuil. [loguepkuBaercs, yToO
OCHOBY TOXJECTBEHHBIX NpeoOpa30BaHUI COCTaBISIOT CBOMCTBA JEHCTBUI Hax
YUCIIAMH.

YcunuaeTcs poiab TEOPETHUECKUX CBEICHUM MPU PACCMOTPEHUHU ypaBHeHUU. C
LEIbI0 00ECIeUYEeHHs] OCO3HAHHOIO BOCIPUATHSA YYAIlUMHCS ITOPUTMOB pPELICHUS
YpPaBHEHUN BBOJUTCS BCIIOMOTATEIbHOE MOHATUE PABHOCWIBHOCTH YPAaBHEHHI,
GopMyJIUpYIOTCS UM pa3bsICHAIOTCS Ha KOHKPETHBIX IpUMEpax CBOMCTBa
PAaBHOCUIIBHOCTH.  JlaeTcs MOHSATHE JTMHEHHOTO YPaBHEHUS U UCCIEAYETCS BOIPOC
O uyucie ero KopHei. B cucreme ympaxkHeHHil 0co00e BHHMaHHUE YJEISETCS
pELICHUIO ypaBHEHU BuIa ax = b mpu pasnuuHbIX 3HaYeHusX a u b. [Ipogomkaercs
pabota o (pOPMUPOBAHUIO y YHAIIUXCS YMEHUS MCIOJIb30BaTh anmnapar ypaBHEHUN
KaK CpEACTBO JUIsl PEIICHMs] TEKCTOBBIX 3a/ay. YPOBEHb CIIOKHOCTU 3aJad 3]1eCh
OCTAETCsl TAKUM e, KaK B 6 KJiacce.

M3yueHne TeMBbl 3aBEpIIACTCS O3HAKOMIICHMEM Y4YallMXCAd C IPOCTEUIIUMU
CTATUCTUYECKUMHU  XapaKTEPUCTUKAMM: CpPEAHUM apU(PMETUYECKUMHU, MOJOM,
MEIUaHOM, pa3MaxoMm. Yyamuecs JOJDKHBI ~ YMETh  HMCIIOJIB30BaTb  3THU
XapaKTEPUCTUKU JJI aHAJIM3A PSAJA JAHHBIX B HECJIIOKHBIX CUTYaIUX.

2. ®yuxkuuu (18 4)
OyHkusi, obnacte omnpeaenenus ¢pyHkuuu, CrnocoObl 3amanus QyHkuuu. ['padux
¢ysakumn. Oyukimst Yy=KXx+b u e€ rpadux. @ynkuus y=KkX u e€ rpaduxk.

OcHOBHAas LE€db - 03HAKOMUTH YUAIIUXCS C BAXKHEUIIMMH (PYyHKIIMOHAIbHBIMU
MOHATUSMU U C TpaduKamMH MPSIMON MPOMOPIIMOHATEHOCTH U JTUHEHHON (PYHKITUU
o011ero BUA.

JlanHass Tema  SBJSIETCS ~ HAYaJbHBIM  3TalloM B CHCTEMaTHYECKOM
(GYHKIHMOHATIBHOM TMOATOTOBKE Yy4YallUXCS. 371€Ch BBOJATCA TaKHE IOHATHSA, KAk
GbyHKLHMSI, apryMeHT, 00J1acTh onpeaesieHus QyHKIuu, rpaguk GyHkiaun. OyHKIus
TPaKTyeTCsl KaK 3aBUCMMOCTb OJIHOM MEPEMEHHON OT Jpyroi. Ydaiuecs Moixy4aroT



nepBoe MpeAcTaBiIeHre 0 cnocodax 3ananus GyHkuuU. B 1aHHON Teme HaunmHaeTcs
pabota o GOpMHUPOBAHUIO Y yUalIUXCSl YMEHUN HAaXOAUTh MO (opMyJie 3HAUYCHUE
(GYHKIIMM 0 W3BECTHOMY 3HAYEHHUIO apryMEHTa, BBINOJHATH Ty JK€ 3a7ady [0
rpaduky u pemarts 1o rpapuKy oOpaTHyIO 3a7a4y.

QOyHKIMOHAIBHBIE TOHATHS MOJYYalOT CBOK KOHKPETH3ALMIO0 MPU H3YyYECHUU
JMHENHON (PYHKIMU U €€ YaCTHOTO BHJIa — MPAMOW MPONOPUUOHAIBHOCTH. Y MEHUS
CTPOUTh U YUTATh Tpaduku 3TUX (PYHKIMH MIHPOKO HCIONB3YIOTCS KaK B CaMOM
Kypce anreOpbl, TaKk M B Kypcax T€OMETpUU M (PU3UKHU. Yyaluecs IOJKHBI
MOHUMAaTh, KaK BIMAET 3HAK KOd(h(dUIMEeHTa Ha PacHoOKEHHE B KOOPAMHATHOU
iockocT rpaduka GyHkmum y = Kx, roe k=0, kak 3aBucuT oT 3HaYeHWH K u b
B3aMMHOE PacCIoJIoKeHre TpaduKoB ABYX GyHKIMH Buma y = kx + b

dopmupoBanue  BceX  (QPYHKIMOHANBHBIX  MOHATHM W BBIpabOTKa
COOTBETCTBYIOIIMX HAaBBIKOB, A TakKK€ M3YyYCHHE KOHKPETHBIX (PYHKUIUH
COIPOBOXKJIAOTCSI PACCMOTPEHHEM IPUMEPOB PEANBbHBIX 3aBUCHUMOCTEH MEXIY
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCWJICHHUIO IMPHUKIAJHON HAINpaBICHHOCTH Kypca
anreOphl.

3. CTeneHb ¢ HATYPAJBbHBIM NOKa3aTesieM (18 1)

Crenenp ¢ HaTypalbHBIM IOKa3areseM U ee cBovicTBa. OnHouneH. OyHKuun y =
x%, y = x° ¥ ux rpaQuKm.

OcHOoBHas 1eJib — BbIPA0OTaTh YMEHHE BBINOJHATH JCUCTBUS HAJ
CTENEHSMU C HATYpaJIbHBIMH ITOKA3aTEISIMU.

B nmaHHOH Teme naercs ompeneseHue CTENEHU C HaTypaJlbHBIM IOKaszaresieM. B
Kypce MaTeMaTHKH 6 Kjlacca ydaluecs yKe BCTPEUYalIMCh ¢ PUMEpaMu BO3BEICHUS
YUCEeNl B CTENEHb. B CBSI3M C BBIUMCIEHHEM 3HAUYEHUW CTENEHH B 7 KJIAaCcCe HAeTCs
MIPEACTABICHHE O HAXOXKJICHHM 3HAYEHUM CTENEHU C IMOMOLIBIO KAJIBKYJISATOPA.
PaccmaTpuBaroTcs CBOMCTBA CTENEHM C HATypaJlbHBIM IOKazareineMm. Ha mpumepe
JoKa3aTenbcTBa cBoMcTB @™ ¢ a"=am ™" a™:a"=a™" rme m>n, (a™)"=a™, (ab)" =
a"b" ydammecs: BhepBbie 3HAKOMSTCS C JOKa3aTeIbCTBAMH, NPOBOIAMMBIMU Ha
anreOpanvyeckoM Marepuajie. YKa3aHHbIE CBOWCTBA CTENEHU C HaTypaJlbHbIM
NIOKAa3aTeJIeM HaxoIAT NMPUMEHEHHE NPU YMHOXXEHUU OJHOWIEHOB M BO3BEICHUU
OJHOWICHOB B CTEIEHb. [Ipy HAXOXKIEHUM 3HAYEHUU BBIPAXKECHUH, COJEPKAIINX
CTeNeHHU, 0c000€ BHUMAHKE CIIEYET 0OpaTUTh HA OPSJIOK JEHCTBUM.

Paccmorperne QyHKImmi y = x2, y = x°

MO3BOJISIET MPOAOJIKUTH PaboTy MO
(GOpMHUpPOBAHUIO YMEHUN CTPOUTH M 4YUTaTh rpaguku GyHKUMNA. BaxkHO 0OpaTuTh
BHUMAaHHE YYalIUXCS HA 0COOCHHOCTH rpaduka QYHKIMH y = X2 : rpa)MK IIPOXOIUT
yepe3 Haudajo KoopauHaT, ocb Oy SBISETCS €ro OCbl0 CHUMMETPHUM, Tpaduk
PacoJIOKEH B BEPXHEW MOITYIIIIOCKOCTH.

VwMmenue crpouth rpapukm QyHKIMA y = X° My = X° HCIOJB3yeTcs s
O3HAKOMJIEHUS yJalluXcsl ¢ rpa)uyecKUM CrocoOOM pEIIeHHs ypaBHEHU.

4. MuorowieHbl (23 )



Muorowien. CnokeHue, BBIUMTAHHE W YMHOXXEHHUE MHOroujieHoB. PaznoxeHue
MHOTOWIEHa Ha MHOXHUTeNU. Dopmysibl COKpalieHHOro yMHoOxeHud. [Ipumenenue
(bopMyTT COKpAEHHOTO YMHOKEHHUS K PA3JIOKEHUIO HA MHOKHUTEIIH.

OcHOBHas 1eJib — BbIPabOTATh YMEHUE BBHIMIOIHATH CJIOKECHHE, BHIYUTAHUE,
YMHOXEHHUE MHOTOWICHOB U Pa3JI0KEHHE MHOTOUYJICHOB HA MHOHUTEJIH.

Jlannass Ttema wurpaer ¢GyHIAMEHTAIBHYIO pOib B (OPMUPOBAHUM YMEHUS
BBINIOJIHATh ~ TOXKJECTBEHHbIE MpPeoOpa3oBaHUs  aNreOpandecKux  BBIPAKECHHM.
dopmupyembie 37ech (HOpMaTbHO-ONEPATUBHBIE YMEHHUS SIBIIIOTCS ONOPHBIMU TMPHU
U3YYEHUU JIEUCTBUM C paAlMOHAIBHBIMU JPOOSIMH, KOPHSIMH, CTEIEHSIMH C
palMOHAIbHBIMU MTOKA3aTEISIMHU.

N3ydeHue TemMbl HAUMHAETCS C BBEACHUS MOHSATUNA MHOTOYIEHA, CTAaHAAPTHOTO
BHJIa MHOTOYJIEHA, CTeNIEHU MHOrowieHa. OCHOBHOE MECTO B 3TOM TeM€ 3aHUMAIOT
ITOPUTMbI JEUCTBUN C MHOTOWICHAMHU - CJIOKEHHUE, BBIYMTAHUE U YMHOXKCHHE.
VYuamuecst 10MKHBI TIOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEACHUE MHOTOUYJIEHOB
BCET/la MOKHO TIPEJICTaBUTh B BUJIE MHOTOWICHA. JIefiCTBUS CIIOKEHMSI, BRIUUTAHUS U
YMHOXXEHHSI MHOTOWJICHOB BBICTYIAIOT KaK COCTaBHOW KOMIIOHEHT B 3aJIaHUSIX Ha
npeoOpa3oBaHus 1EIbIX BhIpaxkeHuid. [losTomy HelenecooOpa3HO MEPEXOoUTh K
KOMOMHUPOBAHHBIM 33JIaHUSIM MPEXKIE, YEM YCBOCHBI OCHOBHBIEC AJITOPUTMBI.

Ceppe3HO€ BHHMAHHE B ATOM TeME YJIEISAETCS PAa3OKEHUI0O MHOTOWICHOB Ha
MHOYUTEN C MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIEr0 MHOMXHUTEJS U C TTOMOIIIBIO
rpynnupoBkd. COOTBETCTBYIONTIUE MPEeOOpa30BaHUsl HAXOIAT MIUPOKOE MPUMEHEHNE
KaKk B Kypce 7 Kiacca, Tak M B MOCIEIYIONIUX Kypcax, OCOOEHHO B JEHCTBHUAX C
paIMOHAILHBIMU APOOSIMHU.

B nanHOW TeMe ywamuecss BCTpPEYAKOTCS C MPUMEPAMH UCIOJIb30BaHUs
paccMaTpUBaeMbIX MpeoOpa3oBaHUN TIPU PEIICHUH Pa3HOOOpa3HbIX 3ajad, B
YAaCTHOCTU TMPU PEUICHUM YpaBHEHUW. DTO TO3BOJAET B XOJ€ H3YUYEHUS TEMBI
MPOJOIKUTE PadbOTy MO (POPMHUPOBAHMIO YMEHHS pellaTh ypaBHEHHUS, a TaKkKe
pemars 3aJadd  METOJOM COCTAaBJICHUS ypaBHEHUW. B 4ncio ynpaxHeHuu
BKJIFOUYAIOTCSI HECIIOKHBIE 3aJJaHUSI Ha I0KA3aTeJIbCTBO TOXKJIECTBA.

5. @opMyJibl COKPAIEHHOT0 YMHOXKeHMs (23 4)

®opmyisl (a £+ b)? =a? £ 2ab + b?, (a £ b)® =a® + 3a’b + 3ab® + b3, (a+ b) (a®> £ ab
+ b?) = a® =+ b3 Ilpumenenue QopMyn COKPAIEHHOTO YMHOKEHHS B
peoOpa3oBaHUIX BHIPAKCHHUI.

OcHOBHas 1eJIb — BBIPA0OTaTh YMEHUE TPUMEHSITH (POPMYJIbI COKPAILICHHOTO
YMHOXXEHHSI B TTPEOOPa30BaAHUAX IIEJIBIX BHIPAKECHUI B MHOTOWIEHBI U B Pa3JIOKECHUN
MHOTOWICHOB Ha MHOHUTEJIH.

B nanno#t Teme mpogoimkaeTcs pabota mo GOpMUPOBAHUIO y YUAIIMXCS YMEHUS
BBITIOJIHATh TOXJICCTBEHHBIC MPE0oOpa3oBaHUs IENbIX BbhIpakeHHl. (OCHOBHOE
BHUMaHHUE B TeMe yaensercs Gopmynam (a - b) (a + b) =a?- b% (a£ b)?=a2 ++ 2ab +
b2, Yuammecs nOMKHBI 3HATH 3TH (OPMYIbl M COOTBETCTBYIOLIME CJIOBECHBIE
bopMYJIMPOBKH, YMETh IPUMEHSIThH UX KaK «CJIEBA HAIIPaBO», TaK U «CIIpaBa HAJICBOY.



Hapsy ¢ yka3aHHBIMU paccMaTpuBaroTcs Takxke Gpopmyinsl (a £ b)3 = a® £ 3a% +

3ab? + b3, a® £ b® = (a + b) (a% £ ab + b?). OgHaKko oHM HAXOJAT MEHbIIEE TPUMEHEHUE
B Kypce, MO3TOMY HE CJIEyeT M3JUIIHE YBJIEKAThCSA BBHIOJHEHUEM YMNPAXKHEHUA Ha
UX HCMOJIb30BaHUE.

B 3akimounTenbHONM YacTH TEMbl paccMaTpUBAETCS MPUMEHEHHE pa3iIMYHbIX
IPUEMOB PA3JIOKEHHUSI MHOTOWICHOB HAa MHOXHUTENHM, a TakKKe MCIOJb30BaHHUE
npeoOpa30BaHUi LETbIX BRIPAKEHUMN ISl peISHUs IIMPOKOTro Kpyra 3ajad.

6. CucreMbl JTUHEITHBIX ypaBHeHuit (17 4)
Cucrema ypaBHEHUW C JIBYyMsl MEpEMEHHbIMU. PelieHue cucrteM JBYX JIMHEWHBIX
ypaBHEHUH ¢ JABYyMs MepeMeHHbIMU. PelieHue 3agady METOIOM COCTaBICHHUS CHCTEM
YPaBHEHUM.

OcHOBHas Ledb - O3HAKOMHUTH YYAIIUXCS CO CIOCOOOM pELICHHS CHCTEM
JMHEWHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU, BBIPAOOTaTh YMEHUE PelIaTh CUCTEMBI
ypaBHEHUH U NPUMEHSTh X MIPU PEIICHUN TEKCTOBBIX 3ajad.

N3ydenue cucreM ypaBHEHHUI pacripeaesnsercss Mexay Kypcamu 7 u 9 kiaccos. B
7 kjacce BBOAMTCS MOHSTHE CHUCTEMbl U PAacCMaTPUBAIOTCS CHUCTEMBbl JIMHEWHBIX
YPaBHEHUM.

W3noxxeHne HauyMHAETCS C BBEJCHUS TMOHSATHS <JIMHEHHOE YpaBHEHHUE C JIByMS
NEPEeMEHHBIMI». B cUCTeMy ymnpaXHEHHH BKIIIOUAIOTCS HECIOXKHBIC 3aJaHusl Ha
pelleHre JIMHEHHBIX YPaBHEHUH ¢ IByMsI IIEPEMEHHBIMHU B I[EJIBIX YUCIIAX.

dopmupyetcst yMeHue CTpouTh rpaduk ypaBHeHus a + by =c¢, rme a # 0 unu b #
0, mpu pa3nMuYHBIX 3Ha4YeHUsX a, D, c. BBemenuwe rpaduueckux o0Opa3oB maeT
BO3MOXKHOCTh HAIJIITHO HCCJIEN0BaTh BOIPOC O YHUCIE PEIICHUH CHCTEMbI JIBYX
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH.

OCHOBHOE MECTO B JAHHOMW TEME 3aHUMAET W3YYEHHE AJITOPUTMOB PEIICHUS
CUCTEM JABYX JIMHEHHBIX YPABHEHMI C IBYMS TIEPEMEHHBIMUA CIIOCOOOM TOJCTAHOBKH
U CIIOCOOOM clokeHMsl. BBeieHue cucTeM mo3BOJISIET 3HAUUTEIBbHO PACIIUPUTHh KPYT
TEKCTOBBIX 3aJ]a4, pEelIaeMbIX C MOMOIIBIO anmnapara anreOpsl. [Ipumenenue cucrem
yHOpoIlaeT MpoLecC MepeBoja MaHHBIX 3aJayd C OOBIYHOIO fA3bIKa Ha S3BIK
YpPaBHEHUM.

7. IloBTopenue. Pemenue 3agau (11 )
3akperieHue 3HaHWA, YMEHHM W HABBIKOB, TMOJYYCHHBIX HA YpOKax IO JaHHBIM
TeMaM (Kypc ajreopsl 7 Kiiacca).
8 ku1acc
1. PanuonanbHblie apoou (304)
PanmonanpHas n1po6s. OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apodeid. CroxeHue,
BbIUUTAHUE, YMHOXEHHE M JeiieHue apodeil. IlpeoOpazoBanue pamnroHaNIbHBIX
BbIpakeHnid. OyHKUA Y = k/x 1 € rpaduxk.
Heap — BbIpaboTaTh yMEHHE BBITIOIHATH TOXKIECCTBEHHBIE MPEOOpPa30OBaHUS
paIMoHaIbHBIX BBIPAXKCHUN.



3namp OCHOBHOE CBOMCTBO APOOM, pallOHANBHBIE, IENble, JPOOHBIE BBIPAXKEHUS;
PaBUIBHO yHnoTpeoIsTh TEPMUHBI «BBIPAKECHUEY, «TOXJAECTBEHHOE
npeoOpazoBaHuey», MOHUMATh (OPMYIUPOBKY 3aJaHUIl. YNPOCTUTH BBIPAXKEHUE,
pa3’I0XKUTh Ha MHOXKUTENH, MPUBECTH K OOIEMYy 3HAMEHATENI0, COKPATUTh JIPOOb.
3uams u nonumams GOPMYITUPOBKY 3a/laHUI: YIPOCTUTH BBIPAXKEHUE, PA3I0KHUTh HA
MHOXXHUTEIIA, TPUBECTH K OOIIeMy 3HaMEHATEeI0, COKpPaTUTh JpoOb, CBOWCTBA
0oOpaTHOI MPONOPIUOHATBHOCTH.
Ymems ocymiecTBISATH B pallMOHAIBHBIX BBIPAKEHUSIX YHUCIIOBBIE TMOJCTAHOBKH U
BBITIOJIHATh COOTBETCTBYIOIIME BBIYUCICHUS, BBIMOJIHATH JIEUCTBHS CIOXKEHUSA H
BBIUUTAHUSI C anreOpanyeckuMu ApoOsIMH, COKpamiath JApoOb, BBIMOIHSITH
pa3ioXeHHe MHOTOYJICHAa HAa MHOXHUTEIU MNpUMEHEHHEM (OpMyT COKpPAIEHHOTO
YMHOKEHHSI, BBIIIOJHATh MPEOOpa3OBaHUE pALUMOHANBHBIX BBIPAXKEHUU. Ymembs
OCYUIECTBJISATh B PAIMOHAJIBHBIX BBIPAKEHUSIX YHUCIOBBIE MOJICTAHOBKU U BBINOJIHATH
COOTBETCTBYIOIIME BBIYMCIICHUS, BBIIONHATH ACHCTBUS YMHOXEHHUS W JIEJIECHUS C
anreOpandeckuMu  ApoOsIMH, BO3BOAMTH JApOoOb B  CTENEHb,  BBINOJHATH
npeoOpa3oBaHWE  pPAlMOHAJIBHBIX  BBIPAKEHUH;  NPAaBUIBHO  YNOTPEONATH
(YHKIIMOHABHYIO TEPMHUHOJIOTHIO (3HAueHWe (QYHKIUHM, apryMeHT, Tpaduk
(GyHKIHM), CTPOUTHh rpaduk OOpaTHON MPOMOPIUOHATHHOCTH, HAXOAHWTh 3HAYCHUS
¢ynkmmu y=K/X o rpaduky, mo gpopmyire.
2. KBagparubie kopHH (25 4)

[Tonsitue 00 uppaunoHanbHOM yucie. O0me cBeeHus O AEUCTBUTEIbHBIX YUCIIAX.
KBanpatHblii KopeHb, NpUOIMKEHHOE 3HAYEHHE KBaJpaTHOro KopHs. CBoiicTBa
KBaJlpaTHbIX KopHe#. [IpeoOpasoBaHusi BBIpAKEHUN, COAEPKAIIMX KBaJApaTHBIC
kopHU. OyHKIMA Y = X 1 €€ rpaduk.
Hear — cucremMaTu3upoBaTh CBEACHUS O palMOHAIBHBIX YHCIAaX M JaTh
IIpeICTaBICHUE 00 UPPALMOHANIBHBIX YHCIIAX, PACIIUPUB TEM CaMbIM MOHSATUE YUCIA;
BbIpa0OTaTh yMEHHUE BBINOJHATH MPOCTEHIINE MPeoOpa3oBaHUsl BBIPAKEHHH,
CoJeprKalINX KBaJIpaTHbIE KOPHHU.
3unamep omnpeneneHuss KBaJpaTHOTO KOPHS, apU(PMETHUYECKOro KBaJpaTHOTO KOPHS,
KaKhe 4Kciia Ha3bIBAIOTCS PAllMOHABHBIMU, UPpAlMOHATIBHBIMU, KaK 0003HaYaeTCs
MHO’KECTBO PallMOHAJIbHBIX YHCEN; CBOWCTBA apU(PMETUUECKOTO KBaIPATHOTO KOPHS.
Ymems BbIONHATH npeoOpa3oBaHUE YHMCIOBBIX BBIPAKEHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU, pellaTh YpaBHEHUS BUJA X2=a; HAXOAUTh MPHUOJIMKEHHBIE
3HAUEHUS KBaJPAaTHOIO KOPHSA; HAXOAUTh KBAJpaTHBIM KOPEHb W3 MPOU3BEACHMS,
Ipo6H, CTereHd, CTPouTh rpaduk GyHKIUMH ¥ = X M HAXOAWTh 3HAYCHHUS STOM
dbyHKMu no rpaduKy wWiv 1mo Gopmyie; BRIHOCUTh MHOXKHUTEIb U3-T10]1 3HAKa KOPHSI,
BHOCUTh MHOXXHTENb TOJI 3HAK KOPHS; BBIMOJHATH MpPEoOpa3oBaHUE BbIPAXKEHHIH,
CoJep KaIINX KBaJIpaTHbIE KOPHHU.

3. KBagparubie ypaBHenus (30 4)



KBanparHoe ypaBHeHue. @opmysbl KOpPHEW KBaapaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue pauvoHalibHBIX YypaBHEHUW. Pemienue 3axay, NpUBOASIIAX K
KBaJIPaTHBIM U PAlMOHAIBHBIM YPABHEHUSIM.
Heabr — BbipaboTaTh yMEHUSA pelIaTh KBAJApPATHBIC YpPABHEHUS, MPOCTEHIINE
palMOHAIbHBIC YPABHEHHUS U TPUMEHSTH U3 K PELICHUIO 3a]1a4.
3namsp, 4TO TaKO€ KBAJpaTHOE YpPAaBHEHHUE, HEIMOJIHOE KBAJAPATHOE YpaBHEHHUE,
MPUBEJICHHOE KBaJpaTHOE ypaBHEHHE, (OPMYJIbI JTUCKPUMHUHAHTA W KOpPHEH
KBaJpaTHOTO ypaBHEHUsI, Tepemy Buera u o6paTHyto ei.
Ymemsp pemiate KBagpaTHbIC YpaBHEHHS BBIJICJICHUEM KBaJpaTa JIBYWICHA, PEIIATh
KBaJIpaTHBIC ypaBHEHHS 1O (OpMyJie, pelIaTh HETMOJHBIC KBaJApaTHBIC YpaBHECHHSI,
pemath KBaJapaTHbIC YpaBHEHHS C IOMOIBIO TEOpeMbl, oOpaTHOW Teopeme Buera,
WCIIOJIB30BaTh TeopeMy Buera st HaxoxaeHus KOd(P(OUIMEHTOB M CBOOOJIHOTO
YJIEHA KBAJPAaTHOTO YPABHEHUS; PEIIATh TEKCTOBBIE 3aa4M C TOMOIIBIO KBAIPATHBIX
YPABHEHHUM.
3namp Kakue ypaBHEHUs Ha3bIBAIOTCA JIPOOHO-pAIIMOHAIBHBIMM, KaKhue OBIBAIOT
CrocoOBl pEIICHUsT ypaBHCHHM, TOHMMATh, YTO YpaBHEHHE — 3TO MaTeMaTHYECKHUI
ammapar perieHdus pa3HooOpas3HbIX 3a7a4 MaTEMAaTUKH, CMEXKHBIX 00JIacTell 3HAHUH,
MIPAKTHUKHU.
Ymems pematb  apoOHO-pallMOHaNBHBIE  ypaBHEHWs, pellaTh  YpaBHEHUS
rpaduueckuM CrocoOOM, peliaTh TEKCTOBbIE 3aJa4yd C TMOMOIIbIO JIPOOHO-
palMOHAIBHBIX YPABHECHUM.

4. HepaBencrna (24 4)
YucnoBble HEPABEHCTBA M MX CBOMCTBA. [lOWIEHHOE CIIOXKEHHWE W YMHOXKECHHUE
YHCJIOBBIX HEPABEHCTB. [IpMEHEHHE CBOMCTB HEPABEHCTB K OICHKE 3HAYCHUSA
BbIpKEHUA. JIMHEWHOE HEpPaBEHCTBO C OJHOW TNepeMeHHOM. CHcTeMa JMHEWHBIX
HEPABEHCTB C OJHOW NMEPEMEHHOM.
eab — BeIpaboTaTh yMEHUS pelllaTh JIUHEHHBIC HEPABEHCTBA C OJTHOW MEPEMEHHOUN 1
UX CUCTEMHI.
3namp ONpe/IeICHUE YUCIOBOTO HEPABEHCTBA C OJHOM MEPEMEHHOM, YTO HAa3bIBACTCS
pPELIEHUEM HEPABEHCTBA C OJHOW IMEPEMEHHOW, YTO 3HAYUT PEIINTh HEPABEHCTBO,
CBOMCTBa YHMCJIOBBIX HEPABEHCTB, TMOHHMAaTh (QOPMYJIUPOBKY 3aJaddl «PEIINTh
HEPABEHCTBOY.
Ymems 3anucriBaTh M YNTATh YUCIIOBBIE TPOMEKYTKU, NU300pakaTh UX HA YUCIOBOU
MPSIMOM, PELIATh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM, pEIIaTh CHUCTEMBI
HEPABEHCTB C OJTHON ITIEPEMEHHOM.

Ymemsp npuMeHsaTH CBOMCTBA HEPABEHCTBA ITPU PEIICHUU HEPABEHCTB U KX CUCTEM.
5. CteneHs ¢ neJbIM MoKa3arejaeM. JJIeMEHThI CTATUCTUKHA U TEOPUH
BeposiTHOcTel (13 4)

CreneHb ¢ 1EeNbIM MoKaszaTeseM U €€ cBoiicTBa. CTaHAapTHBIN BU YKMCiIA. 3allUCh



NpUOIMIKEHHBIX 3HaYeHWi. JlefcTBus Haja npuOaMKeHHbIMU 3HadeHusMu. COop u
IpyHNIUPOBKA CTATUCTUYECKUX JaHHBIX. HarmsiiHoe nmpencraBieHne CTaTUCTUYECKON
uHbOpMaLnu.
Heab — chopMupoBaTh yMEHHUE BBITOIHATH IEHCTBUS HaJ CTEIICHSIMU C LIETBIMU
MOKa3aTeIsIMH, BBECTHM TOHATHE CTAHJAPTHOTO BHJIA YHKCIa, CHOPMUPOBATH
HavaJbHBIC MPEACTABICHUS O cOOpe U TPYNIUPOBKE CTATUCTUYECKUX NAHHBIX, MX
HarJIsAHON MHTEpIpETALUK.
3namp onpeneneHue CTENEHW € LEJIbIM U LEIbIM OTPHUIATEIbHBIM I0KA3aTeleM,
CBOMCTBA CTENEHU C LEJIBIM MIOKA3aTENISMHU.
Ymemp BBIONHATH [EHCTBUS CO CTEMEHSAMH C HATypaJlbHBIM U  LEJIBIM
MoKa3aTesIMHM;  3alUChIBaTh YWCIa B  CTAaHIAPTHOM  BHUJE,  3allMCHIBAThH
OpUOIMKEHHBIE 3HAYEHHUS YHWCEN, BBIMIOJHATH JEHCTBUS HaJ MNPUOIMKEHHBIMU
3HAYCHUSIMHU.
6. IloBTOopenue. Pemenne 3agau (14 4)
3akperyieHue 3HaHWM, YMEHMIl M HaBBIKOB, IOJYYEHHBIX Ha YpOKax IO JaHHBIM
TeMaM (Kypc ajreOpsl 8 kiiacca).
9 kinace
1. Ksagparuunas ¢pynkuus (29 4)
Oyukuusi. Bo3pacranue u yosiBanue pyHkiuu. KBaapatHeiil TpexwieH. Pa3noxenue
KBAJIpaTHOTO TpeXWIieHa Ha MHOXuTenu. PemeHue 3agad MyTeM BBIICICHUS
KBajlpaTa JIByWICHAa M3 KBajJpaTHOro TpexwieHa. DyHkmus y=ax2 + bx + ¢, e
cBoiicTBa, rpaduk. [Ipocteitime mnpeoOpazoBanusi rpadukoB QyHkiui. PemieHue
HEPABEHCTB BTOPOU CTENEHU C OJTHOU NIEPEMEHHOM.
Leab — BeipaboTaTh yMEHUE CTPOUTH TpauK KBaIPATHUHON (DYHKIIMU U IPUMEHSTH
rpaduyeckue MPEACTaBICHUS ISl PEIICHUS HEPaBEHCTB BTOPOUM CTEMEHU C OJHOU
IIEPEMEHHOM.
3HaTh  OCHOBHBIE CBOMCTBa  (YHKUMH, yMEThb HAXOAUTh  MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, BO3pACTaHus, yObIBaHUS (PYHKITUH.
YMerb HaxoauTh 00JIACTH OMNpEAeNIeHUs W 00JacTh 3HAYCHUU (PYHKIUH, YUTATh
rpadpuk (QyHKIMH. YMeThb pemaTh KBaJApaTHbIE YpPaBHEHMS, OINpPEACNATh 3HAKU
KOpHEW. YMeTh BBINOJIHATH Pa3JIOKEHUE KBAJAPATHOTO TpeXujeHa Ha MHOXKUTEIH.
YMeTb cTpouTh rpaguK QYHKIHMH y=aX’ , BBIIOIHATH IPOCTEHIINE MPeoOpa3oBaHus
rpadukoB GyHKUUNA. YMETh CTPOUTH rpaduK KBaApaTUUHON (YHKUWHU, BBITOJIHSATH
npocreimme npeodpazoBaHus TpaduKkoB QYHKIUNA. YMeETb CTpOuTh Trpaduk
KBaJIpaTHYHOW (PYHKIIMW» HAXOAUTH MO TrpaduKy HymH (yHKINU, TPOMEXKYTKHU, T
GYyHKIUS TNPUHUMAET TIOJOKUTEJIbHBIE W OTpULIATEIbHbIE 3HAUYCHUS. YMETh
nocTpouth rpaduk QyHKUMU y=ax2 U NPUMEHATH €€ CBOWCTBA. YMETb MOCTPOUTH
rpaduk ¢yHKImu y=ax2 + bx + ¢ ¥ IPUMEHATH €€ CBOWCTBA. YMETh HAXOAUTH TOKU
nepeceueHus rpaduka Kpagparnanoii GyHKINUN C OCIMU KOOPAMHAT.
YMeTh pasnokuTh KBAAPaTHbIM TPEXUIEH HA MHOXUTEIU. YMEThb pelarhb
KBaJIpaTHOE ypaBHEHHE. YMETh pellaTh KBaJApPaTHOE HEPABEHCTBO ajreOpandecKuM



crocoOoM. YMeTh pellarb KBaJpaTHOE HEPABEHCTBO C IMOMOIIbIO TIpaduka
KBaJpaTUYHOU (yHKIMM. YMeTh peliarh KBaJAPaTHOE HEPABEHCTBO METOJO0M
WHTEPBAJIOB. YMETh HAaXOJUTh MHOXKECTBO 3HAYCHHM KBAaIpPATUYHOW (DYHKIIHH.
Oynkuus y=X", Onpenenenre KOpHA N-i CTENEHHU.

2. YpaBHeHUsI M1 HEPABEHCTBA € OJJHOU nepeMeHHOM (214)
[lemoe ypaBHEeHHE U ero KopHHU. J[poOHBIE palmoHaibHBIE ypaBHEHHUs. PeleHue
YPaBHEHHUI TPETbEl W YETBEPTOM CTENEHH C OJHUM HEU3BECTHBIM C MOMOIIBIO
pa3JIOKEHHs] HAa MHOXHUTEIM M BBEICHHUS BCIOMOTaTelIbHOW IEPEMEHHOM.
HepaBeHcTBa BTOPOU CTENEHU C OJHOM ITEPEMEHHONW. MeTOo1 HHTEpBAJIOB.
Heapb - cuctemMaTu3npoBaTh U OOOOIIUTH CBEACHUS O PEIICHUU IIENBIX U APOOHBIX
palroHaNbHBIX YpPaBHEHHN C OAHOW MepeMeHHOH, chOpMUPOBATH YMEHHE peliaTh
HEpaBEHCTBA BUAA ax’+bx+c>0 mm ax?+bx+c<0, rae a He pasHo 0.

3. YpaBHeHHUsI H HEPABEHCTBA C ABYMsI epeMeHHbIMU (24 4)
VYpaBHeHHe ¢ JByMs TEPEMEHHBIMM M €ro rpaduk. YpaBHEHUE OKpPYKHOCTH.
Pewienue cucrem, coaepKalux OJHO YpaBHEHHUE IIEPBOU, a APYroe BTOPOM CTEIECHMU.
Pewrenue 3amady METONOMCOCTABICHUS CUCTEM. PelieHue cucrem IBYX ypaBHEHHMU
BTOPOM CTEIIEHHU C JIBYMsI [IEPEMEHHBIMH.

Hear — BbIpaboTaTh yMEHHE pelIaTh MPOCTEUIINE CHUCTEMBI, COJIEpKAIlHe
YPaBHEHMS BTOPOU CTENEHU C ABYMS IIEPEMEHHBIMU, U PELIATh TEKCTOBBIC 3a/1a4U C
ITIOMONIBIO COCTABJIEHUS TAKUX CUCTEM.

3HaTh METO/IbI PEILICHHS YPAaBHEHUN:

a) paslioKeHNEe Ha MHOKUTEIH;

0) BBeICHHE HOBOM TIEPEMEHHOM;

B)rpaduueckuii crocoo.

YMerh pemath LENble YPaBHEHHS METOJIOM BBEACHUS HOBOM TMEPEMEHHOWU. YMETh
pemarb CUCTEMBI 2 YpaBHEHUU C 2 MEPEMEHHBIMU Ipa)UUecKUM CIOCOOOM. YMETh
pemarb ypaBHEHHUs ¢ 2 MEPEMEHHBIMU CIIOCOOOM MOJCTAHOBKU U CIIOKEHHUS. Y METh
pemarh 3amadu «Ha paboTy», «HA JBWKEHHUE» W JIPYTUe COCTaBJICHUEM HCTEM
YpPaBHEHUM.

3. Apupmernyeckas u reomerpuueckas nporpeccuu (17 4)
Apudmernueckas U reomerpuueckas nporpeccuu. @opMysiel N-ro YieHa U CyMMBI n
IIEPBBIX WICHOB MPOrPECCUMU.

Heab — nate nousitue 00 apuMETUYECKOH U TeOMETPUUECKOW MPOrpeccusx Kak
YUCJIOBBIX MOCJIEI0BATENBLHOCTIX 0CO0O0T0 BUIA.

JloOuTHCS MOHUMAaHUS TEPMUHOB «WIEH TOCJIEI0BATENIBHOCTHY, «KHOMED YICHA
MOCIIE0BATEIBHOCTIY, «(POpMyJia n —T0 YieHa apuPMETHUECKON TPOTPECCUID)
3HaTh GopMyIy n —T0 UieHa apuPMETHUECKON MPOTPECCHH, CBONCTBA UJICHOB
apu(pMETUIECKOIN MPOrpecCcruu, CocoObI 3aJaHus apuPMETHIECKON MPOrpeccun
Ymerp npumeHsaTh GOpMYTy CYMMbI N —TI€PBBIX YJIEHOB apU(PMETHUYECKOM
IIPOTPECCHUHU NPU PELIEHUH 3a7a4



3HaTh, Kakas IIOCJIEIOBAaTEIbHOCTh SBJISIETCS T€OMETPUYECKOW, YMETh BBIABIIATH,
ABJIETCS JIX ITOCJIEIOBATEIBHOCTh T€OMETPUYECKOM, €CIIM J1a, TO HAXOIUTH

YMeTh BBIUUCIATH JIO00M YJI€H T€OMETPUYECKON mporpeccun mo (Gopmyre, 3HATH
CBOMCTBA YJICHOB I'€OMETPUYECKOW MPOTpPEecCUd. YMETh MPUMEHSATH (OopMyy MHpU
pPELIEHUH CTAHJAPTHBIX 3a/Jad. YMEThb HaXOOUTh PA3HOCTh ApUPMETHUECKOM
OpOrpeccud. YMETh HaxOIUTh CYMMY N TIEPBBIX UJICHOB apu(METHUECKOU
IPOrpeccud. YMETh HaXOIUTh JIOOON YJIEH T€OMETPUYECKOM MPOTrpeccCHH. YMETh
HaxXOJIUTh CYMMy N IIEPBBIX YJIECHOB I'€OMETPUYECKOM IIPOrPECCUM. YMETh PEIIaTh
3a/1a4yu.

5. D1eMeHTBHI CTATUCTUKH U TeOpHHU BeposiTHoOcTeil (17 4)
KoMbOunaropusie 3agaun. [lepectaHoBku, pa3smenieHus, couetanus. [lepecTaHOBKH.
Pasmemenus. Couetanust BeposTHOCTh Cily4aifHOrO COOBITHS.
3uarp GopMmysbl 4YHMCIa TMEPECTAHOBOK, PAa3MEIICHWH, COUYETaHHMH U YMETh
I10JIb30BATHCS UMH.

YMmeTnb nosb30BaThest GOpMYII0ii KOMOMHATOPUKU IIPU BBIYUCIICHUH BEPOSITHOCTEH

7. IloBTOpenue. Pemenne 3axay (28 4)
3aKperuleHHe 3HaHWN, YMEHUU U HABBIKOB, IOJIYYEHHBIX Ha ypOKax IO JaHHBIM
TeMaM (Kypc aireopsl 9 kiacca).

TemaTH4yeckoe INIAHUPOBAHUE

7 kJ1ace
paznen KOJI TeMa KOJI — OcHOBHBIE BUbI J€ATEIbHOCTH
—BO BO oOydaromuxcst (Ha ypoBHE
qac YacoB | YHHMBEPCAJIbHBIX yUEOHBIX J1EHCTBHIA)
OB
I'masa 1. 26 Bripaxenus 5 HaxoguTh  3HaYeHUS  YHCIOBBIX
Bripaxxenus, I[IpeoGpazoBanne 6 BBIP@KECHHI, @ TAKKE€ BBIPAXKEHUM C
TOKJIECTBA, BBIPAKEHMH NEPEMEHHBIMM  TIpU  yKa3aHHBIX
YpaBHEHHUS. KonTpounbHas paGora 1 3HAYEHUSIX MIEPEMEHHBIX.
No 1 Hcnonb3oBarhk 3HaKH >, <, YUTATh U
Vpasnenus ¢ 00Hol 14 COCTaBJISTh JIBOMHBIE HEPAaBEHCTBA.
nepemenHoil BeinonnaTte IIpOCTENIINE
VpaBHeHus ¢ 01HOI 9 peoOpa3oBaHus BBIpAXECHUI:
IepeMEHHOi NPUBOJINUTH MOJOOHBIE ClIaraeMsle,
T p— 4 packpbiBaTh CKOOKM B CyMMeE WIH
XapaKTEPHCTHKH pa3sHoCcTH  BbIpaKeHMW.  Pemars
KonTponsHas pa6oTta 1 ypaBHeHus Buja ax =b mpn

No 2 pa3MYHBIX 3HAYCHHAX a U b, a
TaK)K€  HECIIO)KHBIE  ypaBHEHHS,
CBOJISIIIIMECS K HUM.

Hcnonp3oBare amnmapar ypaBHEHHM
JUIS  PELIeHHsT TEeKCTOBBIX 3ajad,
WHTEPIPETHPOBaTh pe3yibTar. Hc-
MOJIb30BaTh npocTenme
CTaTUCTHUYECKHE  XapaKTePHUCTUKU
(cpennee apudmernyeckoe, pasmax,
MOJla, MEWaHa) JUIS aHauu3a psjia
JAHHBIX B HECJIO)KHBIX CHTYaIUsIX




I'maBa 2.
OyHKIHH.

18

OYHKIUU U UX
rpaduku

Jluneiinas QyHKIms

10

KonTposibHas padora
Ne3

Boruncnate  3HaueHHs — QYHKIUH,
3alaHHOW  (POPMYIIOH, COCTaBISAThH
Tabnuiel 3HaveHud ¢yHkuun. Ilo
rpaduxy byHKIIT HaXOJUTb
3HaueHUuEe (PYHKIHMU N0 U3BECTHOMY
3HAUEHUIO apryMeHTa H pemiarh
o0parHyto 3ajgauy. Ctpoutp
rpaduKu psIMOi
MPONOPIIMOHATBHOCTA W JIMHEUHOU
(yHKITUY, OTMCHIBATh CBOMCTBA ITHX
¢byuknuii. [loHuMarh, Kak BIHUSAET
3HAK  KOX(UIMEHTA K Ha
pacrmojiokeHue B KOOPAMHATHOM
IIOCKOCTH  rpaduka  QyHKIHMH
y =K x, Kak 3aBHCHT OT 3HaYeHHU K
u b B3aUMHOE  pacHOJIOKCHHE
rpadukoB AByX (yHKUMA BuAa
y=kx+b. WurtepnperupoBarhb
rpadUuKu peanbHBIX 3aBHCUMOCTEH,
ONHCHIBAEMBIX  (OpPMYyJIaMH  BHJIA
y=Kkx, y=kx+b

I'nasa 3.
CrerneHb ¢
HaTypaJIbHBIM
MOKa3aTejIeM

18

CreneHn u €€ CBOIMCTBA

10

OnHOYWIEHBI

KonTposbHas padota
Ne4

BpruncisaTe 3HaY€HUS BBIPAXKEHH
Buma a", rae a — MPOHM3BOJBHOE
YUCJIO, N — HATypajJbHOE YHUCIIO,
YCTHO U TMCBMEHHO, a TaKXe ¢
MTOMOIIIBIO KaJIbKYJIATOPA.
®opMyIMpoBaTh,  3alUCHIBATH B
CUMBOJINYECKOU bopme u
000CHOBBIBAaTh CBOWCTBA CTEIEHU C
HaTypaJbHBIM MOKa3aTeJIeM.
[IpumenATh CBOMCTBA CTENEHU IS
npeoOpazoBaHms BBIPKCHHIA.
BrimonHsaTe YMHOXEHHUE
OJIHOWICHOB " BO3BEICHUE
OJIHOWIEHOB B cTeneHb. CTpouTh
rpaduxu byHKIMII
y = x> u y = x°. Pemars
rpaguuecku ypaBHEHUs
x2=kx +b, x3=kx +b,rmekwu
b — HekoTopbIe Ynca

I'masa 4.
MHoOTO4IEeHBI

23

CymMma 1 pa3HOCTb
MHOTOYJIEHOB

[TpousBenenne
OJTHOWICHA U
MHOTrOWwIeHAa

KonTponbHas pabota
Neo5

IIpoussenenue
MHOTI'O4JICHOB

KonTponbHas pabota
Neb6

3anuceIBaTh MHOI'O4JICH B
CTaHJApTHOM  BHJE,  OIpPENeNiTh
CTENEHb MHOTOYICHA. BEIMOIHATE
CIIO’KEHUE u BBIYUTAHUE
MHOI'O4JICHOB, YMHOKCHHUEC
OHOWIEHAa HAa  MHOTOWIEH |
MHOTOYJIEeHAa Ha MHoOroudwieH. BEI-
MOJTHATH Pa3oKEeHWe MHOTOUJICHOB
Ha MHOXUTEIIN, HCIIOJIB3YA
BBIHECEHHE MHOMKUTENS 32 CKOOKH U
crnoco6 rpynnupoBku. IlpumeHsaTh
NeWCcTBUS € MHOTOWIEHAMU IIpH
pelIeHnN Pa3HOOOpa3HbIX 3a/1ad, B
YaCTHOCTH TP PEIIEHUN TEKCTOBBIX
3a/1a4 C HOMOIIBIO YPaBHEHUH




['maBa 5. 23 | KBagpar cymmbI 1 6 JlokaspIBaTh CIIpaBeIJIMBOCTD
DopmyIsl KBaJpaT pa3HOCTH (bopMyJ COKpAIIEHHOTO YMHOKCHHS,
COKpAIEHHOT Pa3nocTs kBasipaToB. 6 MPUMEHATh UX B MpeoOpa3zoBaHUIX
0 YMHOKEHUS CyMMa 1 pa3HOCTh LETBIX BBIPAXKEHUU B MHOTOUJICHBI, a
KyOoB TaKkKe JUISL pazoKeHus
KOHTpOJ'IBHa}I pa60Ta 1 MHOT'OYJICHOB Ha MHOXXUTEIIH.
Ne7 Hcnonb3oBars pa3in4HbIC
[IpeobpazoBanue 9 Hp€06pa30BaHI/I$I LIEJIBIX BBIPAXKECHHI
LIEJIBIX BBIPAKECHUHN npu pemeHuu ypaBHECHUH,
KoHTponbHast pabota 1 JI0OKa3aTelIbCTBE TOXKIECTB, B 3aja-
No8 yax Ha JI€JIUMOCTb, B BBIYHMCIICHUH
3HAQYEHHI HEKOTOPBIX BBIPAKEHUM C
NIOMOILBIO KAJIBKYJISITOPA
I'naBa 6. 17 | Jluneitnbie ypaBHEHUS 6 Onpenensarsb, SIBIAETCS JIM TIapa
Cucremsl C IBYMs IEPEMEHHBIMU 11 YyUCell pelIeHUEM JaHHOTO
JIMHENHBIX U UX CUCTEMBI YPaBHEHUS C ABYMS IEPEMEHHBIMHU.
ypaBHEHHIA Haxonuts myTéMm nepebopa nenbie
PemevHHe cucreMm 10 pELICHUS JIMHEHHOTO YPaBHEHHUS C
JHCUHBIX yPABHCHIH IByMs TiepeMeHHBIMU. CTPOUTH
KontponbHas pabora 1 rpadHK ypaBHeHus a x + by= c.
Ne9 Pemmars rpaduuecKuM croco6om
CUCTEMBI JINHEWHBIX YPABHEHUI C
JIBYMsI TiepeMeHHbIMU. [IpruMeHsTh
Croco0 MoACTaHOBKHU U CIOCO0
CJIOKEHMSI IPU PELIEHUH CUCTEM
JIMHEVHBIX YPABHEHUU C JBYMsI
nepeMeHHbIMU. Pemarb TeKCTOBbIE
3a/1a4u, UCIOJIb3Ys B KAUECTBE
anredpanvyecko MoJIeIN CUCTEMY
ypaBHeHul. HTEpIpeTupoBaTh
pe3yabTaT, MOJy4YEeHHBIN IPU
PELIEHNUN CUCTEMBbI
[ToBTopenue |11 | MroroBoe noBropeHue 10
Kypca anreopsl 7
KJ1acca.
Hroroast KOHTpOIbHAS 1
pabota Nel(Q
136
TemaTnueckoe NIAHUPOBAHUE
8 knace
pasnen KOJI — TeMa KOJI — BO OcCHOBHBIE BHIBI IESITEIILHOCTH
BO JacoB obydJaroruxcst (Ha ypoBHE
4acoB YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUI)
I'masa 1. 30 Panmonaneabie 1podu u 5 ®opMynHpoBaTH OCHOBHOE CBOICTBO
Paunonam,ﬂ HMX CBOMCTBA. paL[HOHaHLHOﬁ I[pO6I/I " MIPUMCHATH €TI0
ble 1poou CyMMa 1 pa3HOCTh 8 JUTS TIpeoOpa3oBanHmsl IpoOei.
npooeit BEITTOIHATE clI0KEeHHUE, BEIYUTAHHUE,
Konrtponbnas padora Ne 1 YMHOXEHHE U IETIEHUE PALMOHAIBHBIX
1 Ipobeit, a Tak)Kke BO3BEICHUE IPOOH B
[Ipoussenenue u 14 CTEIEeHb. BBINOJIHATE pa3Iu4HbIE

4acTHOE JIPO0eii.

Hp606p8.30BaHI/I$I panrOHaJIbHBIX




KontponbHas padora Ne
2

BBIPKEHUI, IOKA3bIBATH TOKIECTBA.
3uats cBoiicTBa Gyukimn Y= K/X, rae
k#0, ¥ yMeTh CTPOHTH €€ rpaduK.

I'masa 2. 25 JeiicTBUTENBHBIE YUCTIA [IpuBOaUTH MpUMEPHI pallMOHAIBHBIX U
KBagpartHnbie ApudmeTnueckuii 6 HppaldoHalbHbIX yKcen. HaxoauTs
KOPHH. KBA/IPATHBII KOPEHE 3HAYEHUS apI/I(bMeTI:I‘{eCKI/IX
Crolicrsa 4 KBaJpaTHBIX KOPHEH, HCIIOIB3YS IPU
APUDMETHIECKOTO HEOOXOIMMOCTH KaNbKYJISATOP.
KBATPATHOTO KOPHA Jloka3pIBaTh TEOPEMBI O KOPHE U3
MIPOU3BENEHHS U IPOOHU, TOKIECCTBO
KontponbHas padora Ne 1
3 ‘v{? = |fl|, IPUMEHSIA UX B
IIpumeneHue cBOICTB 9 peoOpa30BaHUIX BEIPAKCHUN.
apu(METUIECKOTO OcB0OOOXKIATHCS OT UPPALOHATILHOCTH
KBapaTHOTO KOPHA. B 3HAMEHaTeJsIX Apo0ei Buaa L,z—_,
KontponbHas padora Ne 1 Vb
4 Jﬁ,. BBIHOCHTH MHOXKHTEIB 32 3HAK
KOPHSI ¥ BHOCUTh MHOXHTEINb O] 3HAK
KopH4. Mcnosnp3oBath KBaJipaTHbIE
KOPHHU ISl BBIPAXKCHHUS TIEPEMEHHBIX U3
reOMETPUUYECKUX U (PU3NUECKUX
thopmyin. CtpouTts rpaduk QyHKIIUU
¥y = ﬁ 1 WLIIOCTPUPOBATH Ha
rpaduke ee CBOMCTRA.
I'nasa 3. 30 Ksanpataoe ypaBHeHHE 16 Pemars kBampaTHBIE ypaBHEHUS.
KBaapartusbie U ero KOpHH HaxonuTs mondopom KOpHHU ypaBHEHUS,
YpPaBHEHUsI KonTposbHas pabora Ne 1 UCIIOJNIB3YsI TeopeMy Buera.
5 HccnenoBats KBafpaTHbIE ypaBHEHUS
JlpoGHEBIE 12 M0 TUCKPUMHMHAHTY U KO3 QULIeHTaM.
panoHaIbHbIE Pemrates npoOHBIC panioHaIbHEIE
ypaBHEHHUSL. YpaBHEHHSI, CBO/IS PEIICHUE TaKUX
KonTtponsHas pabora Ne 1 YPaBHEHUH K PEILICHHIO JIMHEHHBIX
6 KBaJIpAaTHBIX YPaBHEHHI C
MOCTIETYIOLIUM UCKIIIOUCHUEM
IIOCTOPOHHUX KOpHEH. Pemate
TEKCTOBBIE 33[a4H, UCIIOJIB3YS B
Ka4yecTBe ajlredpanyeckoil MoJiesn
KBaJpaTHbIE U APOOHBIEC YPABHEHUSI.
I'naBa 4. 24 HucnoBble HEPABEHCTBA 9 DopMyIHpOBaTh U 10KA3BIBATh
Hepagencra 1 UX CBOWCTBA CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Konrponbhas padora Ne 1 Hcnonp3oBaTh anmapat HEPaBEHCTB IS
7 OLIEHKH MOTPELIHOCTU ¥ TOYHOCTH
Hepasenctia ¢ ogHOM 13 HPHOJIHKCHHS.
MEPEMEHHON U HX Haxonuts nepeceueHne 1 00beTUHEHUE
CHCTEMBL. MHOECTB, B YACTHOCTH ITPOMEKYTKOB.
KonTposnbHas pabora Ne 1 Pemiate nunHeiiHble HEPaBEHCTBA.
8 Pemats cucTeMbl TMHEHHBIX
HEPaBEHCTB, B TOM YHCJIE€ TaKUX,
KOTOpBIE 3aIIMCaHbl B BUJIE IBOMHBIX
HEPAaBEHCTB.
I'naga 5. 13 CreneHs ¢ IenbIM 8 3HaTh OTpeJIeieHue U CBONCTBA
Crenens ¢ [TOKa3aTeseM U ee CTETICHH C IIETTBIM MTOKa3aTeeM.
neJbIM CBOWCTBa [IpuMeHsTH CBOHCTBA CTENICHU C LIEIBIM
noKasareseM. Konrtponbhas pabora Ne 1 MoKasarejeM Py BBIIOIHEHUH
DJIeMeHTBbI 9 BBIUMCIIEHUH U TpeoOpa3oBaHuil
CTATUCTHKH. DJIeMEHTHI CTATHCTHKH 4 BbIpakeHHH. Mcrions30Bath 3anuch

YUCCI B CTAHAAPTHOM BUJAC IJIA
BBIPAXXCHHA U COMMOCTABJICHUA pa3MEPOB




00BEKTOB, JUTUTEIILHOCTH TIPOIIECCOB B
OKPY’KaroIlEM MHUpE.

[IpuBoauTH NpUMEPHI
pernpe3eHTaTUBHON U
HEpeTpe3eHTAaTHBHON BHIOOPKH.
W3Bnekath nHGOPMAIIIIO 13 Ta0JIHIL
Y4aCcTOT M OPraHU30BaTh UHPOPMAIIHIO B
BH/IE TaOJIHII YaCTOT, CTPOUTH
HWHTEpBalbHBIN psj. Mcnonbs3oBaTh
HarJISIIHOE TIPEICTaBICHUE
CTaTHCTUIEeCKON MH(POPMALINHU B BHIE
CTONOYATHIX U KPYTOBBIX JHATPAMM,
MOJIMTOHOB, TUCTOTPaMM.

IloBTOpEHME. 14 MOBTOPEHUE Kypca
Ntoroas KOHTpOJIbHAS
pabora
136
TemaTuueckoe NJIaHUPOBaHUE
9 kJacc
KOJI- BO Tema Ko — | OCHOBHBIEC BUABI JESATEIBHOCTH
4ac BO oOydatomuxcs (Ha ypoBHE
YacoB | YHHBEPCAJIbHBIX YUEOHBIX
JIEHCTBUI)
I'nasa 1. 29 QDYHKIMY U UX CBOWCTBA 5 Brraucnsath 3Ha4eHUST QYHKIHH,
Kpanparuunas KBagpatHsblil TpexuieH 4 3aJaHHOM (OPMYIIOiL, a TaKxKe
(yHKIMA Konrtponbhas padora Ne 1 ABYML, TpeMsi popMyJIamy.
1 OnwuceiBaTh CBOHCTBA QYHKIUIA HA
KBaILpaTHqHaSI q)yHKIlI/Iﬂ 8 OCHOBE UX rpa(pnqecxoro
U ee rpaq)pn( NpeaCTaBICHUS.
Crenennas QpyHKITHS. 3 Unrepnpernposats rpaduxu
KopeHb N- ON CTEIICHU. PC€alIbHBIX 3aBUCUMOCTCH.
KowtpoubHas pabora Ne 1 [TokasbIBaTh CXeMaTHYECKH
2 M0JI0KEHUE HA KOOPAMHATHOM
TUIOCKOCTH TpauKOB QYHKIHH Y
=ax?,y=ax’+n, y=a(x-m)?.
Crpouts rpaduk pyHkmu y = a
X2 +bX+C, yMeTh yka3biBaTh
KOOPAWHATHI BEPLIMHBI apaOOIIbI
, €€ OCb CHMMETpPHH, HAIIpaBJICHUE
BeTBel mapadobl.
N300paxarh cCXeMaTHIECKH
rpaduk pynkmuuy = X" ¢
YEeTHBIM M HedeTHBIM N. [ToHumars
CMBICJI 3alIMCeN BUIa %’E {I'E u
T.J., T/Ie @ — HEKOTOPOE YHCIIO.
Nwmers npencrasiieHue o
HaXO0X/I€HUU KOpHEH N — ol
CTETIEHH C TIOMOIIBIO
KaJIbKYJISITOPA.
I'nasa 2. 21 YpaBHeHHE ¢ OHOU 8 Pemarp ypaBHEHUS TpeTheH U
YpaBHenus u TIepEMEHHOM. YETBEPTOW CTETEHU C TIOMOIIIbIO
HEpPaBeHCTBA ¢ HepaseHnctBa ¢ onHoM 5 Pa3oKeHUsI HA MHOYKUTEIH U
O/THOIH MIEPEMEHHOM BBCJICHMEC BCIIOMOTaTCIBHBIX
nepeMeHHoﬁ. KOHTpoJ]],Ha;I pa6oTa No 1 IIEPEMCHHBIX, B HaCTHOCTH pEIIATh
3 OMKBaJpaTHBIC YPAaBHEHHUSI.
Pemates npoOHbIe panioHaIbHbBIE
YpaBHEHUS, CBOJIS MIX K IIEJIBIM
YpaBHEHUSIM C TOCIEAYIOMIEH




MpoBepKoU kopHeH. Permats
HEpPaBEHCTBA BTOPOU CTETIECHH,
WCIIONB3YS rpaduueckue
npencraBieHus. Vcmonb30BaTh
METO]T MHTEPBAJIOB /ISl PEIICHUS
HECJIOKHBIX palliOHAIBHBIX
HEPAaBEHCTB.

I'nasa 3.
YpaBHenus u
HEPABEHCTBA C
AByMS
nepeMeHHBIMH.

24

YpaBHeHue ¢ 1ByMs
NEPEMEHHBIMHU U UX
CUCTEMBI

10

HepaseHcTBa ¢ 1ByMmst
NEPEMEHHBIMU U UX
CHCTEMBbI

KoHnTtponbsHas pabota Ne
4

Crpouts rpaduku ypaBHEHHI C
JBYMsI IEPEMEHHBIMHU B
MPOCTEUIINX CITydasx, KOraa
rpaduKOM SIBISETCS MpsiMast ,
mmapaboda, rurepoona u
OKPY>KHOCTb.. Mcrionb30BaTh UX
IUIs TpadUYeCcKOro pereHus
CHUCTEM YpaBHEHHU C ABYMsI
repeMeHHbIMH. Perrate criocobom
NOJCTAHOBKHU CUCTEMBI JBYX
YpPaBHEHUH C AByMS
MEPEMEHHBIMH, B KOTOPBIX OJHO
YpaBHEHHUE NIEPBOM CTEIEHU, a
JIpyroe — BTOpo# crenenu. Pemars
TEKCTOBBIE 3aJJa4M, UCIIONb3YsI B
KauecTBe anre0pandecKor MOJIeH
CUCTEMY YpPaBHEHUI BTOPOM
CTEIIEHU C IBYMs IEPEMEHHBIMY,
peuaTh COCTaBICHHYIO CUCTEMY,
WHTEPIPETUPOBATH PE3YJIbTAT.

I'nasa 4.
Apujpmernyeckasi
U
reoMeTpuyeckas
NMPOrpeccuu.

17

Apudmernueckas
porpeccust

Kontponbsnas padora Ne
5

I'eomeTpuueckas
nporpeccust

KonrtponbHas padora Ne
6

IIpuMeHATH HHAEKCHBIE
0003HauCHHUS JUIs YIEHOB
MIOCJIE0BATENBHOCTEN.
[IpuBoauTH IPUMEpPHI 3aJaHUS
HoCJIe10BaTeIbHOCTEH (hOpMyIIoif
N —T0 YJIeHa ¥ PEeKYPPEHTHON
thopmyoii. BerBomuTh Gpopmynet
N -ro uieHa apuMeTHIecKoi
MIPOTPECCUH U TE€OMETPUUECKOI
MIPOTPECCUH, CYMMBI TIEPBBIX N
YJIEHOB apU(PMETHICCKON 1
reOMETPUUYECKOH IIPOIPECCUi,
pelaTh 3aJa4uu ¢
HCHOJIb30BaHUEM 3TUX (HOPMYIL.
Jloka3pIBaTh XapaKTepUCTUIECKOE
CBOMCTBO apu(hMETHIECKON 1
FEOMETPUYECKOUN POTrpeccuil.
IIpuBOoaUTH MPUMEPHI TUHENHOTIO
pocTa 4IEHOB HEKOTOPBIX
apu(pMETHYECKHUX MIPOTPECCHil U
9KCIIOHEHIIMAIBHOTO POCTA YJICHOB
HEKOTOPBIX TEOMETPHUIECKUX
MIPOrPECCHil.

Pemats 3a1aun Ha cl0KHBIE
MIPOLIEHTHI, HCIIONB3YS TPU
HEOO0XOIMMOCTH KaJIbKYJISATOP.

I'naga S.
DJIeMeHTBI
KOMOUHATOPUKHU
U TeopuHn
BEpPOSITHOCTEH

17

DneMeHThI
KOMOWHATOPUKHU

HavannHble CBCICHUA U3
HUCTOpHHN BCpOfITHOCTCﬁ

Konrtponbhas padora Ne
7

BrmmoauTs mepedop Beex
BO3MOJKHBIX BapHAHTOB JIS
nepepacuera 00bEKTOB U
KoMOuHanui. [IpuMeHsSTh
MIPaBUIIO KOMOMHATOPHOTO
YMHOXCHHSL.




Pacnio3naBaTh 3amaun Ha
BBIUUCIICHHUE YHCIIA TIEPECTAaHOBOK,
pa3MeNIeHnid, COYeTaHui U
NIPUMEHATH COOTBETCTBYIOIINE
(hopMmyBL.

Br1uucisaTe 4acToTy ciay4aiHOTO
coObITHsI. OLIeHUBAaTh BEPOSITHOCTh
CIIy4aifHOTO COOBITHS C TIOMOUIBIO
YacTOTHI, YCTAHOBIECHHOU
ONBITHBIM TyTeM. Haxoauts
BEPOSITHOCTD CIIyYaHOTO COOBITHS
Ha OCHOBE KJIACCUYIECKOTO
OTIpeIeJICHHSI BEPOSITHOCTH.
[IpuBoauTH NpUMEpPHI
JOCTOBEPHBIX Y HEBO3MOKHBIX
COOBITHH.

IoBTOpeHNe 28 Iloemopenue kypca 10
anzeopul 9 Knacca
Iloozomoska k OI'9 10
Urorosas 1
KOHTPOJIbHAS
pabota
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