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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
o0ecrieynMBaeT WU3y4YECHUE JPYrUX JUCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK U
TYMAaHUTAPHOIO LIMKJIOB, €€ OCBOCHHE HEOOXOIMMO JUJISl MPOJOLKEHHS] 00pa30BaHUs U B
NOBCEAHEBHON ku3HU. Pa3Buthe y oOydalOmMXCAd HAYYHBIX MPEACTABICHUN O
MPOUCXOXKJICHUM U CYIIHOCTH anredpandeckux aOCTpakiuid, Crnocode OTpaKeHUs
MaTEMaTUYeCKOW HAyKOW SBICHUA W TPOIECCOB B MPUPOJAEC H OOIIECTBE, POIHU
MaTeMaTUYECKOr0 MOJICTMPOBAHUS B HAyYHOM MO3HAHUM U B MPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KAYECTB MBIIIJICHUS, HEOOXOAUMBIX JIJIst
ajanTaiud B COBpEMEHHOM IM(ppoBoM obmecTBe. M3ydyenune anreOpsl oOecrednBact
pa3BUTHE YMEHUs HAONI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CITOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICH CTBUS
U BBIBOJBI, (GOpMyIHpOBaTh yTBepxkaeHUs. OCBOCHHE Kypca anreOpbl oOecredynBaeT
pa3BHUTHE JIOTUYECKOTO MBIINUICHUS OOYYaIOIMIUXCS: OHM HCIHOJIb3YIOT JEAyKTUBHBIE W
WHIYKTUBHBIE DPACCYXICHHUS, 0000IIeHHe W KOHKpETH3aluio, abCTparupoBaHHE U
aHanoruto. OOyueHue anreOpe MpeanoyiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIHHOU
NEATEILHOCTH OO0YyYaoIIUXCs, MOITOMY CaMOCTOATENILHOE pEIIeHHWEe 3a/1ad SBIsSeTCS
peanu3anueil 1esTeIbHOCTHOTO MPUHITUIIA 00YYCHHUS.

B crpykType mnporpammsl ydeOHOTO Kypca «Amredpa» Jjisi OCHOBHOTO OOIIEro
oOpa30oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOAnuecKre JuHuu: «Hucna
U BBIYUCICHUS», «AJreOpandyeckue BBIPAKECHUS», «YPAaBHCHUS W HEPABEHCTBAY,
«OyHkuum». Kaxnas u3 3THX COIEpPKATEIbHO-METOJUYECKUX JIMHUM pPAa3BUBACTCSA HAa
MPOTSIKEHUH TPEX JIET U3YUECHUS Kypca, B3aUMOJAEHCTBYS C IPYTUMH €ro JUHUAMU. B xo1e
U3y4YeHUsT y4yeOHOTO Kypca OOydYaromMMCs MPUXOAUTCS JIOTMUECKH PpacCyXIarh,
UCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN S3bIK. B CBSI3UM C 3TUM B IporpamMmy y4eOHOTro
Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IMPEICTAaBICHHBIE BO BCEX
OCHOBHBIX paszjiejax MaTeMaTU4YecKOro oOpa30BaHUA U CIIOCOOCTBYIOIIUE OBJIAJACHUIO
OOyYarOIIMMHUCS OCHOB YHHBEpPCAJbHOTO MaTeMaTH4ecKoro sizbika. CopaepkaTeinbHOU U
CTPYKTYPHOUM 0COOEHHOCTBIO yueOHOro Kypca «Anredpay sSBIsSETCS €ro MHTErpupOBaHHBIN
Xapakrep.

Conepxanue TMHUU «HHCIIa M BBIYUCIIEHUS CIIYKAT OCHOBOM IS JAaJIbHEUILIETO N3YYCHHUS
MaTE€MaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYalOIIMXCA JIOTHYECKOTO MBIIUICHHUS,
GOpMUPOBAHUIO YMEHHUSI TI0Jb30BAaThCS AJNTOPUTMAMHU, a TakXe MNPUOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIsl TTIOBCEIHEBHOM KU3HU. Pa3BuTHE MOHATHS O
YlCclie Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHWs CBSI3aHO C palUOHAIbHBIMU U
UpparmoHaIbHBIMU YUCIaMHU, GOPMUPOBAHUEM MPEICTABICHUN O ICHCTBUTEIILHOM YHCIIE.
3aBeplileHre OCBOCHUS YHCIIOBOM JIMHUM OTHECEHO K Cpe/IHEMY O0IIeMy 00pa30BaHUIO.
ConepkaHue JBYX alreOpanueckux JHUHUA — «AJreOpanvyeckue BBIPAKCHUS» U
«YpaBHEHUSI W HEPABEHCTBA» CHOCOOCTBYET (POPMUpPOBAHMIO Yy OOyHarOUIUXCA



MaTeMaTHYECKOro ammapara, He0OXOAUMOTo JIJIs PEIICHUS 3a7ad MaTeMaTHKH, CMEKHBIX
NPEAMETOB U IPAKTUKO-OPHMEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIrO OOIIETO
oOpa3oBaHus Y4YeOHBI MaTepuaja TPYIIUPYETCS BOKPYT PaIllMOHAJIBHBIX BBIPAKCHUH.
Anrebpa JAEMOHCTPUPYET 3HAYCHHE MaTEeMAaTUKH KakK s3bIKa I I[OCTPOSHUS
MAaTEMaTHYECKUX MOJEJICH, OMUCAHUS MPOLECCOB M SBJICHUN pealbHOrO mMupa. B 3agaum
oOyueHus anredpe BXOIAT TakKe JajbHEHIee pa3BUTHE alTOPUTMHUYCCKOTO MBIIIJICHHUS,
HEO0OXO0JIUMOT0, B YaCTHOCTH, JIJIsI OCBOEHHUS Kypca HHGOPMATHKH, M OBJIaJICHUE HaBbIKaMU
JNETyKTUBHBIX paccyxkjaeHuil. IIpeoOpa3oBanne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHUS, CITOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepkanve  (QyHKIMOHAJIbHO-rpa)UueCKON  JIMHUM  HAIEJICHO Ha  TOJY4YCHHE
OoOy4YaroImMUMHUCs 3HAaHUK O (PYHKIUSIX KaK BaKHEHIEH MaTeMaTUYeCKOW MOACIH IS
OMMCAHUS U UCCJICIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUM B IPUPO/IE U OOIIIECTRE.
N3yueHne marepuajna CIOCOOCTBYET Pa3BUTHIO y OOYYaIOIMIMXCS YMEHHUS HCIOJb30BaTh
pa3IMYHbIEC BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKHU — CJIIOBECHBIC, CUMBOJIMYECKHUE,
rpaduyeckre, BHOCUT BKJIaJ B (OpPMHpPOBAHUE MPEACTABICHUM O POJIM MAaTEeMaTHUKH B
Pa3BUTUN LIMBWIU3ALINU U KYJIBTYPBI.

OcHOBHbIC HANpPAaBJEeHHUS KOPPEKUMOHHOW PpadoTbl NPU M3YYEHHMH Y4eOHOro
npeamera «Aaredpa»

KoppexkiunonHo-pa3BuBarolue 3agadu Kypca «Anredpay:

— KOPPEKLMS HEJOCTATKOB PA3BUTHUS AETEH C OTPAHUYECHHBIMM BO3MOYKHOCTSIMHU
3I0POBbSI C YYE€TOM HUX BO3MOXHOCTEH; — (QOpMUpOBaHHE W3 YYEHHKA JMYHOCTH
HE3aBUCUMO OT €r0 BO3MOXKHOCTEH 3J0pOBbS U PA3BUTHUS;

— BBICTPOUTH 00pa30BaTEIBbHYIO CPEAy, KOTOpas MO3BOJIUT KaXXJAOMY YUEHHUKY, a He
tonbko ¢ 3IIP, noGuBaThcs ycmexoB, oulymaTh 0€30MaCHOCTb, LIEHHOCTh COBMECTHOTO
npeObIBaHMS B KOJJIEKTHBE;

— IpenoCTaBUTh  KaxaoMy peOéHky ¢ 3IIP BO3MOXHOCTh BKJIIOYEHHUS B
00pa30BaTEIbHYIO U COLMAIbHYIO KU3HbB IIKOJIBI 10 MECTY JKUTEIBCTBA;

— pPa3BUTHE Yy YyYallMXCsl OCHOBHBIX MBICIUTENBHBIX ONEPALMK (aHAINW3, CUHTES,
CpaBHEHHE, 0000IICHNE);

— HOpMaJTM3alKsl B3aUMOCBSI3U JAESTEIbHOCTH C PEYbIO;

— dbopMupoBaHUE TMPUEMOB YMCTBEHHOW pabOThl (aHANU3 MCXOJHBIX JIAHHBIX,
IUTAHUPOBAHUE JIEATEIBbHOCTH, OCYIIECTBIEHNE O3TAMHOIO U UTOTOBOI'O CAMOKOHTPOJISA);
— pa3BUTHE pPEYHM, YMEHMS HCIIOJIb30BAaTh IPU IEPECKA3e COOTBETCTBYIOLIYIO
TEPMHUHOJIOTHIO;

— pa3BUTHE O0IIEYyYEOHBIX YMEHUM U HABBIKOB.

Vyamuecs, nmeromue 3IIP, Brnekynryro 3a coOoil OBICTPYIO YTOMIISIEMOCTb, HU3KYIO
paboTOoCTIOCOOHOCTh, MOBBILICHHYIO OTBJIEKAEMOCTh, a YTO, B CBOIO OYepelb, BEIET K
HApYILIEHUIO BHUMAaHUS, BOCHPUSTHS, A0CTPAKTHOTO MBIIILJICHUS.

VY Takux pAereil oTMeyarTcs MNEepUOJUYEcKHe KoyieOaHWs BHUMAHHUS, HEIOCTATOYHAs
KOHIIEHTpAIUs Ha 00BEKTE, MaJIbIii 00BEM MaMATH. YUeT 0COOCHHOCTEH TaKUX YYaIuXCs



TpebyeT, 4YTOOBI TMPU M3YYCHHUH HOBOIO Marepuanga o00s3aTelbHO MPOUCXOJIUIIO
MHOTOKpPAaTHOE €ro IOBTOPEHHE; paCIIMPEHHOE PACCMOTPEHUE TEM U  BOIPOCOB,
PACKpBIBAIOIIUX CBSI3b C JKU3HBIO; AaKTyallM3allds TMEPBUYHOIO >KMU3HEHHOTO OIBITa
yqammxcsi.

st addexTuBHOTO yeBoeHUs yvaiumucs 311P yueOHoro marepuana no MareMaTuke JJis
U3Y4YEHUS] HOBOIO MaTepHhajia HCIHOJNb3YIOTCS TOTOBbIE  ONOPHBIE  KOHCIEKTHI,
WHIMBUAYAJIbHbIEC TUJJAKTUYECKHE MaTEpUalbl U TECThl HA IEYaTHOW OCHOBE.
YYuTHIBAIKUCH CIAEAYIOMINE OCOOEHHOCTH JETe: HEYCTOMYMBOE BHUMAaHUE, MaJiblii 00beM
naMsTH, 3aTPyAHEHUs TpU BOCIPOM3BEICHUU Marepuana, HecHOPMUPOBAHHOCTD
MBICITUTEIBHBIX ONlepalluii, aHallu3a, CAHTE3a, CPABHEHUS, TUIOXO PAa3BUTHI HABBIKU UTCHMUS,
yCTHOW W muchbMeHHOW peuun. [Ipomecc oOydenuss Takux mKkoiabHUKOB ¢ 3IIP mmeer
KOPPEKIIMOHHO—PAa3BUBAIOIINN XapaKTep, HAMPaBICHHbIM Ha KOPPEKIUIO MUMEIOUIUXCS Y
oOy4Jaronuxcsi He1I0CTaTKOB, MPOOETIOB B 3HAHUSAX M ONMHUPAETCA HA CYOBEKTUBHBIN OMBIT
IIKOJIBHUKOB, CBSI3b H3Yy4aeMOro MaTepuana C peajlbHOW Xu3HbI. YacTh Marepuana
U3y4yaeTcsi B O3HAKOMUTEIHLHOM IUIaHE, a HEKOTOpble, Hauboyiee CJOKHBIE BOMPOCHI,
UCKJTFOUEHBI U3 PACCMOTPEHHUS.

B xome mnpenonmaBaHus anreOpbl 1O aJaNTUPOBAHHOM MporpaMme, padOThl Haj
dbopMUpOBaHMEM Yy Y4YalIMXCSd YHUBEPCAIbHBIX Yy4eOHBIX ACHCTBUN OyneT oOpaiieHo
BHMUMaHHWE Ha TO, 4YTOOBI OHM OBJIAJIEBAIM YMEHHUSMHU OOIIEy4eOHOro Xapakrepa,
pa3Ho00pa3HbBIMU CIIOCOOAMHU JEATEIbHOCTH, IPUOOPETAIIN OIIBIT:

— MJIAHUPOBAHUSI U OCYIIECTBIICHUS AJITOPUTMUYECKON NI€SITEIbHOCTH, BBIMOJHECHUS
3a/IaHHBIX AJITOPUTMOB;

— penieHus: pa3HooOpa3HbIX 337a4 U3 Pa3IMUHbIX Pa3/IejoB Kypca, B TOM YUCIE 3a/a4,
TPeOYIOIIMX MOUCKA TyTH U CIIOCOOOB PEILICHNUS;

- SICHOTO U3JIOKEHUS CBOMX MBICIICH B YCTHOU U MUChbMEHHOU (hopme;

— nouicka WH(pOpPMAIMK, UCIONB30BAHUS  PA3HOOOpPA3HBIX  WHOOPMAITMOHHBIX
UCTOYHMKOB, BKJIOUas Y4eOHYI0 U  CIPaBOYHYIO JIUTEpaTypy, COBPEMEHHbBIC
UH(pOpPMaIIMOHHBIE TEXHOJIOTHUH.

[Tpunuun pa6otsl ¢ yuanumucs ¢ 311P no agantrupoBaHHOM MporpamMmame - 3TO PeYeBOe
pa3BUTHE, YTO BEAET HEMOCPEICTBEHHBIM O00pa30M K HMHTEIIEKTYaJbHOMY Pa3BUTHIO:
y4aluecs A0HKHbI POTOBAPUBATH X0/ CBOMX PACCYKICHUM, MOSACHITH CBOU JCHCTBUS IPU
PELICHUH Pa3JIMYHBIX 3aIaHUM.

Jlnst moep kaHusl UHTEpeca K OOYUYEHHUIO M CO3JJaHUI0 OJIArOMPUATHBIX U KOM(POPTHBIX
YCIOBUM MJI Pa3BUTUS M BOCCTAHOBJICHHS SMOIIMOHAIBHO-TUYHOCTHOM cdephl aerei
PEKOMEHYeTCsl OCYILECTBISATh KOHTPOJIb 3HAHUM, YMEHUN M HABBIKOB OOYYalOLIUXCS C
3IIP ¢ yueTom BO3pacTHBIX OCOOEHHOCTEHN M MMEIOIUXCS Y 00y4JalOMUXCs CIEIU(PUISCKIX
HapyIIEHUW: WHANBUAYATBHBIN W (QPOHTANBHBIM ONPOCHL, padoTa MO KapTOUKaM;
MaTEMaTUYECKU JUKTAHT; MpakTHuecKas padoTa; caMOCTOsATEIbHbIE padOThI; TECTOBBIN
KOHTpPOJIb; MPOBEpPKA JOMAaIIHENd padoThl; OMPOC MO BOMpPOCAM MPE3EHTAIUH; 3alluTa
COOOIIIEHMIT; IKCITPECC-OIMPOC; BOMPOCHI TPYIIIIOBOMN pabOTHI.



CornacHo yuebHOMY TUIaHy B 7-9 Kitaccax uzy4aeTcsi yueOHbIN Kypc « AnreOpay, KOTOphIN
BKJIFOYAET CIIEAYIOIIME OCHOBHBIE pa3fenbl coaepkaHusi: «YUucia W BBIYUCIECHUD,
«AnredpanyecKkue BoIpAKEHU», «Y paBHEHUS U HEPABEHCTBA», « DYHKIIUNY.

Ha usyuenue yueOHorO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezielno), B 8 kimacce — 102 vaca (3 yaca B Hefienio), B 9 kinacce — 102 yaca (3 yaca B
HEJIEITIO).

COJAEPKXAHME OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0]] OT OAHOU (POPMBI 3aMKCH APOOEH K IPYTOi.
[ToHsiTHE palMOHATIBHOIO YMCIA, 3alKMCh, CPABHEHUE, YIOPSJAOYMBAHHE DPALMOHAJIBHBIX
yucen. Apudmernyeckue JENUCTBUS C PAalMOHAIBHBIMM uYuciaamMH. Perienue 3amay u3
pealbHOM MPAaKTUKHU HA YacTH, Ha IpoOHu.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHHe, Peo0pa3oBaHUEe BBIPAKEHUIN Ha
OCHOBE ONPEJENICHUs, 3aUCh OONbIIMX yucelsl. [IpoLeHThI, 3aluch NMPOLIEHTOB B BUJE
Ipobu U 1pobu B BUAE NpOLEHTOB. Tpu OCHOBHBIE 33/1aUl HA MPOLIEHTHI, PEIICHUE 3a1a4
U3 pealbHOM NPAKTHUKHU.

[IpumeHeHne NPU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIL.
PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMast U 00OpaTHast MPOIIOPLUOHAIBHOCTH.
AnredOpanyecKkue BbIPaKeHUA

[IepemeHHBIE, YACIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOW. JlomycThMble 3HAYCHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXKIY BeJIMYMHAMU B BHJE (OPMYIIBL.
Boruncnenust no ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBbIpaKEHUH, TOXKIECTBEHHO
paBHbIE BbIpaXEHUS, IMpaBuja MpeoOpa3oBaHMsl CyMM U TMPOU3BEACHUM, MpaBuia
PACKpBITUSI CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeMbix.

CBOIICTBa CTENEHU C HATYPAJIbHBIM ITIOKA3aATEIIEM.

OpnowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CoKeHue, BBIYUTaHUE, YMHOKEHHUE
MHOTO4JIEHOB. POpMyJIbl COKpPAlIEHHOIO YMHOXKEHHS: KBaJpaT CYMMBbl M KBaJpar
pasHocTtu. @opMyia pa3HOCTH KBaJIpaToB. Pa3nokeHre MHOTOYIEHOB HA MHOXKHUTEIIN.
YpaBHeHUsSI U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHMS, MpaBuja MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIbHOCTD
YPaBHEHH.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YPaBHEHUS,
penieHne JIMHENHbIX ypaBHeHn. CocTaBlIeHHE yPABHEHHM IO YCIOBMIO 3a1a4dn. Pemenue
TEKCTOBBIX 3371a4 C IOMOILBI0 YPABHEHUM.



JluneitHoe ypaBHEHHE C IBYMS MEpeMEHHBIMHU U ero rpaduk. CucteMa JIBYX JTUHEHHBIX
ypaBHEHUH C IByMs IEpeMEeHHBIMH. Pellienre cucteM ypaBHEHH CTOCOOOM MOICTAHOBKH.
[Ipumepsl pelieHrs TEKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM YPAaBHEHUU.

DOyHKUIMHA

Koopannara Toukn Ha npsMou. YUucinoBble NpoMeExKyTKH. PaccTrosHue Mexay AByMs
TOYKaMHU KOOPJMHATHOU MPSMOI.

[IpsimoyronbHast cucteMa koopauHaT, ocu Ox u Oy. AGcuucca U OopJuHATa TOYKUA Ha
KOOpJIMHATHOM M1ockocTH. [Ipumepsl rpadukos, 3aganubix hopmynamu. YreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonstue ynkiuu. I'paduk dynkuuu. CpoiictBa (DyHKIIMIA.
Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢ynkumm y = [x|. ['paduyeckoe pemieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBanpatueiii kopenb u3 umcna. [lonstue 00 wuppanuoHanbHOM uwmcie. JlecaTuaHbe
NpUOIIKEHNS UPPAMOHANBHBIX uncen. CBoMCTBa apu(METHIECKUX KBAJAPATHBIX KOPHEH
U HMX MNPUMEHEHHE K NpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUH U BBIYUCICHUSAM.
JIeMCTBUTEIBbHBIE YHCIIA.

Crenens ¢ enpIM okaszaTeneM U e€ cporicTBa. CTaHaapTHAS 3alKUCh YUCIIA.
AsiredOpanvecKkue BbIPaKeHUSA

KBagpaTHbIil TpEXUIIEH, pa3I0)KEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIH.
AnreOpandeckas npobb. OCHOBHOE CBOWCTBO anreOpanueckod mapobu. CrokeHwue,
BbIUMTAHUE, YMHOKEHUE, JIeJIeHHE anredpandeckux apoodeil. PaimonansHbie BoIpaKeHUS U
uX MpeoOpa3oBaHUE.

YpaBHeHUsA U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (hopmyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMI, CBOIASUIMXCS K JIMHEWHBIM U KBajpaTHbIM. [Ipocreiimne apoOHO-
palHOHAIIbHBIE YPABHEHHS.

['paduueckas uHTEpnpeTalus ypaBHEHUN C ABYMsI MEPEMEHHBIMU U CHUCTEM JMHEHHBIX
YPaBHEHUN C ABYMsI IEPEMEHHBIMU. [[puMepsl perieHns: CUCTEM HEJIMHEWHBIX YPABHEHUN
C ABYMs IIEPEMEHHBIMM.

Perienne TeKCTOBBIX 3ajau aNredpandeckum crocoOoMm.

UucnoBble HEpaBEHCTBA H MX CBOWCTBAa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOMU.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEWHbIE HEPABEHCTBA C OAHOW NepeMeHHON. CUCTeMbI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DyHKIMH

[Tonsitue pynkuuu. OOIACTh OnpeneseHnss 1 MHOKECTBO 3HaueHUN (pyHkuu. CriocoObl
3a/laHus PYHKIUH.



I'padbux ¢yskiuu. Yrenue cBoicTB (yHkiuu mno e€ rpaduxy. [Ipumepsl rpadukos
(GYHKIMM, OTpa)xarouux peajbHble MPOLECCHI.

@OyHKIMK, OMHUCHIBAIONIME MPSIMYIO M OOpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oynxupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peurenne ypaBHeHHH 1
CUCTEM YPaBHECHUI.

9 KIIACC

Yucia U BBIYMCICHUSA

PanmonaneHble 4ncia, UppalloHadbHbIE YHCa, KOHEUHbIE U OECKOHEUHBIE J1eCATUYHbIC
npobr. MHOXKECTBO JEUCTBUTEIBHBIX YHCEN, JICHCTBUTEIIbHBIC YHClia KaK OCCKOHEUHBIC
necATUYHbIe npoOu. B3auMHO OJHO3HAa4YHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JICUCTBUTEJILHBIX YACEI U KOOPAUHATHOW MPSAMOM.

CpaBHEHUE JCHCTBUTENBHBIX YHUCE, apU(PMETHUYECKUE NEUCTBHUS C JIEWCTBUTEIbHBIMU
YUCIIAMHU.

Pa3mepsl 00bEKTOB OKPYIKAIOIIETO MUPA, JJIUTEIBHOCTH MPOIECCOB B OKPYKAIOIIEM MHUPE.
[Tpubnuxk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MNpUONIKeHUus. OKpyrjieHHe 4YHucel.
[IpukuKa 1 OLIEHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHue ypaBHEHUN, CBOASIUXCS K TUHEUHBIM.

KBagpaTtHoe ypaBHeHME. PemieHne ypaBHEHUH, CBOASIIMXCS K KBapaTHBIM. bUKBagpaTHOE
ypaBHeHue. IIpuMepsl pelieHus ypaBHEHUN TPETHEN U YETBEPTOM CTENIEHEU Pa3I0KEHUEM
Ha MHOXUTEJIN.

Petienrie 1poOHO-paiMoHaIbHBIX ypaBHEHUN. PerieHrne TeKCTOBBIX 3a/1a4 anre0panyeckum
METOJIOM.

VYpaBHeHuEe C OByMsI MEPEMEHHBIMU M ero rpaduk. PemieHue cucteM IBYX JTUHEHHBIX
YPaBHEHHM C IByMs NIEpEMEHHBIMU. PellieHue cucrem AByX ypaBHEHHUM, OJTHO U3 KOTOPBIX
JMHENHOE, a IPYroe — BTOpoM cTeneHu. I'padudeckas nHTeprpeTanus CUICTEMbl ypaBHEHUN
C ABYMS IIEPEMEHHBIMM.

Peliienrie TEKCTOBBIX 3a/1au aNreOpandyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOMU. PelieHue cucrem JIMHEWHBIX
HEpaBEHCTB C OJHOM mnepeMmeHHOW. KBanpaTHele HepaBeHcTBa. ['paduueckas
WHTEPIIPETalNs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU.

DOyHKUUA

KBagpatnunas ¢yskuusa, e€ rpaduk u cpoiictBa. [lapaGona, KOOpAWHATHI BEPUIMHBI
napadoJibl, OCb CHMMETPUH MapadoJIbI.

I'padukn Gynxumii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x|, # ux cBoiicTBa.
YucJioBbIE MOCIEA0BATEIbHOCTH U MPOrPecCun



[ToHsiTHE YMCIIOBOW TOCIEIOBATEILHOCTH. 3aJlaHUE MOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dbopmynoii 1 HopMyIIoit #-TO YICHA.

Apudmernueckas U reoMeTprueckas nporpeccuu. @opmyJisl #-ro ujieHa apupMeTHIEeCKON
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHre YIEHOB apU(PMETHUYECKON M TeOMETPHUUECKOW MNpPOrpeccHil TOYKamMHu Ha
KOOPAWHATHOM IIJIOCKOCTHU. JIMHENHBIN U DKCIIOHEHIMAIBHBINA POCT. CI0KHBIE TPOLEHTHI.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUS MporpaMMbl ydeOHOro Kypca «AmareOpa»
XapaKTEPU3YIOTCA:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NPOSBICHUEM MHTEpEca K MPOLUJIOMY M HACTOSAIIEMY POCCHMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JOCTWKECHHUSM POCCUHUCKHX MAaTeMaTUKOB M POCCUMCKOMN
MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX JOCTMKEHUM B JPYTHX HayKax U
NPUKJIaJAHBIX cepax;

2) rpakaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOSI3aHHOCTEN TpakJaHWHA W peaju3aluyd €ro Ipas,
IpEeCTAaBICHHEM O MAaTEeMAaTHYECKUX OCHOBaX (DYHKIHMOHHPOBAHUS Pa3IHUHbIX CTPYKTYP,
SBJICHUM, POLIEAYP FPAKIAHCKOI0 001IeCTBa (HAPUMEp, BIOOPHI, ONPOCHI), FOTOBHOCTHIO
K OOCYXIEHHIO OJTUYECKHMX TMPOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JNOCTW)KEHH HayKH, OCO3HAHMEM BaXXKHOCTH MOPAJIbHO-3THUYECKMX MPHUHIUIIOB B
JIEATENbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE€ B PELICHUM NPAKTUYECKUX 330a4 MaTEMaTUYECKON
HaNpPaBJIE€HHOCTH, OCO3HAHHWEM Ba)KHOCTU MaTeMAaTHYECKOT0 00pa30BaHMsI HA MPOTHKEHUU
BCEH KU3HU JIs1 yCTIEITHON MPOPeCcCUOHATbHOM JESTENbHOCTH U Pa3BUTHEM HEOOXOTUMBIX
YMEHMH, OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHEM WHJMBUIYaJbHOM TpPAaeKTOPUU
o0pa3oBaHMsI M >KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U OOIECTBEHHBIX
oTpeOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M ACTETUYECKOMY BOCHPHUATHIO MaTeMaTHUYECKUX
OOBEKTOB, 3a/lay, pELIEHUH, pacCyX JACHUH, YMEHUIO BUJETbh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTALlMEN B JIEATEIbHOCTU Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJOBEKa, MPUPOABl U OOIIECTBA, MOHUMAaHUEM



MaTEMaTUYECKOW HayKHd Kak cepbl 4eTOBEYECKOM JESITEIBbHOCTH, ITANOB €€ pa3BUTHUA U
3HAYUMOCTH JUIA PAa3BUTHsS UMBWIW3ALHUHM, OBJAJCHUEM SI3BIKOM MaTE€MaTUKU U
MaTeMaTU4YECKOU KyJIbTYPON KaK CPEeICTBOM IO3HAHUSI MUPA, OBJIAJICHUEM MPOCTEHUILINMU
HaBBIKAMU HCCIIEIOBATEIILCKOU 1€ TEIIbHOCTH;

6) pusnueckoe BocnuTaHue, PopMuUpoOBaHUE KYJIbTYPhI 310POBbS H IMOLHOHAJIBLHOIO
0J1aronoJIyumsi:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEICHHUS
310pOBOro0 00pasza KM3HU (340POBOE MHUTAaHWE, COANTAHCUPOBAHHBIN PEXUM 3aHITHH U
OTJIbIXa, PETyJsipHas PU3NYECKasi aKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HABbIKA Pe(IICKCUH,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro YeJIoBeKa;

7) 3Ko0JI0TH4YecKOe BOCIIUTAHME:

OpUEHTAIlMel Ha MPUMEHEHUE MAaTEeMaTHYEeCKUX 3HAHUM JIJIs pPEIIeHUs 3aj1ad B 00JIacTH
COXPAHHOCTH OKPYKAlOUIEH Cpelbl, MJIaHUPOBAHUS MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX
MOCJIEICTBUNA  JUIsI  OKpY’)Karouled cpeipl, OCO3HaHMEM TJ00albHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUs;

8) apanTanus K MI3ZMEHAKIIUMCH YCJIOBUAM COLMAIBLHON M IPUPOAHOM CPeAbI:
TOTOBHOCTBIO K JCHCTBUSM B YCJIOBUSIX HEOINPEACIEHHOCTH, MTOBBIILICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JEATEIbHOCTh, B TOM YHWCIIE YMEHUE YUUTHCI Yy
JIPYTUX JIOJIeH, MpuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HaBBIKU W
KOMIIETCHIIMU U3 OIbITA JPYTHUX;

HEO0OXOJIUMOCThIO B JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM yucie GOpMyJIUpOBAThH UJEH,
MOHSATHSI, TUTIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YUCJIEC paHEee HEU3BECTHBIX, 0CO3HABATh
neuIuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO
KaK BbI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U ICUCTBUS,
(dbopMyIUpOBaTh U OLICHUBATH PUCKU U MOCIAEACTBUS, GOPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIe 1eiicTBUS

ba3oBble Jornueckue aeiicTBuA:

. BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKN MATEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXKIY TMOHATUSAMHU, (HOPMYITUPOBATH OMNpPENENECHUs TOHATHMA,
yCTaHABJIMBATh CYIICCTBEHHBIM NMPHU3HAK KiIacCHU(HUKAIMKM, OCHOBAHUS Il 000OIICHHUS 1
CpaBHEHUS, KPUTEPUM ITPOBOJIMMOTO aHAJIN3a;

. BOCIIPHHHUMATH, (POPMYJIUPOBATH U MTPEOOPA30BLIBATH CYXKIACHUS: YTBEPIUTCIbHBIC U
OTpHIIATENbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,



. BBISBJISAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTUBOPEYHUS B
dakTax, TaHHBIX, HAOTIOJCHUSX U YTBEPKICHUAX, MPeJIaraTh KPUTEPUH JJIS1 BBISIBICHUS
3aKOHOMEPHOCTEUN U ITPOTUBOPEUHNIL;

. JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHUH;
. pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEpXKIACHUN (MpsMble U OT

MPOTUBHOIO), MTPOBOJUTH CAMOCTOSTENIHHO HECIOKHBIE JOKA3aTeIbCTBA MaTEMAaTHUECKUX
(dakToB, BBICTpaUBATh APrYMEHTAIMIO, MPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

. BBIOMpATh CMOCOO peleHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHusi, BbIOMpaTh Haubosee MOAXOIAIUNA € YYETOM CaMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHUEB).

Bba3oBble ucciiefoBarebCcKue AeCTBUA:

. UCIIOJIb30BaTh  BOMPOCHI KaK  HMCCIENOBAaTEIbCKUM WHCTPYMEHT TMO3HAHUS,
dbopmyIupoBaTh BOMPOCHI, (DUKCHUPYIOIIUE MPOTHUBOpPEUYHE, MPOoOJeMy, CaMOCTOSTEIbLHO
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APTYMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

. MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABJIICHHOMY IUIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIE0BAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro oObeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKY COOOM;

. CaMOCTOSITeNIbHO ~ (popMyMpoBaTh O00OOIIEHUS ¢ BBIBOABI 1O pe3yJbTaram
MPOBEJAEHHOTO HAOJIO/ICHMS, MCCIIECIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MMOIYUYECHHBIX
pE3yIbTATOB, BHIBOJIOB U 0000IICHUI;

. MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Mpollecca, a TakKe BBbIJIBUTATh
MPEINOJIOKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmaunmei:

. BBISIBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIINH, JAHHBIX, HEOOXOTUMBIX
JUTSL pEIIeHUS 3a/1a4W;

. BBIOMPATH, AaHATTU3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM IIPEICTABICHHS;

. BEIOMpATh (HOpMy TpeaAcTaBiICHHUS HHPOPMANUA W WLIIOCTPUPOBATH PEIIAEMBbIC
3aJlauu CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoil 1 nX KOMOWHAIIUSIMY,

. OIICHMBATh HANIEKHOCTh MH(OpPMAIMU MO KPUTEPUSM, TPEITIOKCHHBIM YUUTEIEM

WM CPOPMYJIMPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuUKaTHBHBbIEe YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHSA:

. BOCIIPHUHHUMATH U OPMYJIUPOBATH CYXKCHUS B COOTBETCTBHUH C YCIOBUSIMH U LIETSIMU
OOlLIeHHS], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX
TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY PEUICHHUs 3aJadyd, KOMMEHTHPOBATH ITOJTYy4YECHHBIN
pe3yJbTar;



. B XOA€ OOCYXJEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHlI,
mpoOJIeMBbl, pelaeMoil 3aJa4yu, BHICKA3bIBaTh HJCH, HAICJICHHBbIC HAa TIOUCK DPEIICHHUS,
COTIOCTABIISATH CBOM CY>KJICHUS C CY>KJICHUSIMU IPYTUX YYACTHUKOB JIHAJIora, 00HApYKUBATh
paszIuyue U CXOACTBO MO3UINH, B KOPPEKTHOU Popme HopMyTupoBaTh pa3HOTIACHUs, CBOU
BO3PAKECHUS;

. NPEACTABIIATh PE3YyJbTAThl PELICHUS 3aJaud, DSKCIIEPUMEHTA, HCCIEIOBAHMS,
MIPOEKTa, CAMOCTOSATENLHO BHIOMPATh (hOpMaT BBICTYILJICHUS ¢ YUETOM 3a]1a4 MIPE3eHTALlUN
¥ 0COOEHHOCTEN ayIUTOpHUU;

. IIOHUMATb U HCIIOJIb30BATH IIPCUMYIICCTBA KOMaHIIHOﬁ )41 HHI[PIBHI[YEUH)HOIZ pa60TI>I
IIpu pCUICHUU y‘-IC6HI>IX MAaTCMAaTHYCCKHUX 3aJ1a4,
o INpUHUMATb  OCJIb COBMECTHOM ACATCIIBHOCTH, INUIAHUPOBATL OPTraHHU3aAllUIO

COBMECTHOM pabOThl, paclpeaesaTh BUIbl padOT, 10rOBApUBATHCS, 00CYXAAaTh MPOLIECC U
pe3ysbTar paboThl, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TPYMIOBBIX (Gopmax paboTsl (0OCYkAcHUS, OOMEH MHEHHUSIMU,
MO3TOBbIE€ IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
JNEUCTBUSI C IPYTMMHU 4YJI€HAMU KOMaH/bl, OLIEHMBAaTh KaueCTBO CBOErO BKJIaJa B OOIIMIA
OPOJYKT MO KPUTEPUAM, CPOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.
PerynsiTuBHbIe yHMBepcaibHbIEe YYeOHbIe NeiCTBUSA

Camoopranusanus:

. CaMOCTOATENILHO COCTaBJIATh IUJIaH, aIrOPUTM pELICHUs 3aJayd (WM €ro 4acTh),
BBIOMpPATh CHOCOO peleHuss ¢ YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIEHUN C YYETOM HOBOM

uH(popMaLu.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJJIEKT:
. BIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJS IIpoLecca U pe3yJbraTa

peneHns MaTeEMaTHIECKOM 3a1a4u;

. IIPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a7]a41, BHOCUTH
KOPPEKTHUBBI B JACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEMN;

. OLICHUBATH COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH IIOCTABICHHOW MLENMU U
YCIIOBUSIM, OOBSICHATH IPUUUHBI TOCTHXKEHUS UITU HEAOCTHKEHHUSI 1IeJTH, HaXOAUTh OLTHOKY,
JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiry oOydenuss B 7 Kjacce OOyYarOmMICS TMOJYYUT CIEAYIONIUE TPEAMETHBIC
pe3yJbTaTHhI:

Yucia v BBIYMCICHUSA

BrImoniHsATh, coueTas yCTHbIE U THUCBMEHHbBIE NMPUEMBI, apudMETUYECKUe ACUCTBUS C
palMOHAJIbHBIMU YUCIIAMU.



Haxoauth 3HaueHUs 4YMCIOBBIX BBIPAKEHUH, NMPUMEHSATH Pa3HOOOpa3Hble CIOCOOBI U
npUEMBI BBIYUCIICHUSI 3HAUYCHUM JPOOHBIX BBIPAXKEHUH, COIEpKAIINX OOBIKHOBEHHBIC U
JECATUYHBIC IPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aMKMCH YKCEN K JIPYyroil (mpeoOpa3oBbIBATh JECITHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTU B OECKOHEUHYIO
JTECATUYHYIO APOOB).

CpaBHMBATh U YNIOPSAI0YMBATH PALIMOHAJIBHBIC YUCIIA.

OKpyTAsTh YKCIIA.

BbINONMHATE NPUKHUIIKY M OLICHKY PE3yJIbTaTa BBIYMCIICHUM, OLIEHKY 3HAYEHUN YUCIOBBIX
BBIPKEHUM. BBIMOMHATH NEMCTBUS CO CTETIEHAMH C HaTyPaJIbHBIMU MTOKA3aTENISIMH.
[TpyuMeHsTh MPU3HAKYU JCIIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATYpaIbHBIX YHCEIL.
Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3aJauM, CBSA3aHHBIE C OTHOIIEHHEM BEJIUYHH,
POMOPIMOHATILHOCTBIO BEJIMYUH, MPOIIEHTAMHU, HHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS
3aJlay ¢ y4E€TOM OIpaHUYEHUMN, CBI3aHHBIX CO CBOMCTBAMH PaCCMAaTPUBAEMbIX OOBEKTOB.
AJiredpanvecKkue BbIPaKeHU s

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHSI yUEOHOr0 MaTepuara.

HaxonuTh 3HaueHusi OyKBEHHBIX BBIPAKEHUN NIPU 3aJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.
BoInosiHaTh ipeodpa3oBaHus UENIO0ro BbIPAXKEHUSI B MHOTOWIEH MPUBEACHUEM MOI00HBIX
CJIara€MbIX, PaCKphITHEM CKOOOK.

BBINIOJIHAT YMHOXKEHUE OJHOWIEHAa HAa MHOIOYJIEH W MHOrOWJIEHa Ha MHOTOWIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyILIecTBIATh Pa3N0KEHUE MHOTOYJIEHOB HAa MHOMXHUTEIM C IMOMOIIBI) BBIHECEHUS 3a
CKOOKM OOIIEro MHOXUTEJS, TPYNIUPOBKU CllaraémbiX, MpPUMEHEHUS GopMy
COKPAILIEHHOI'O YMHOKCHUS.

[IpumeHsaTe npeoOpa3oBaHUsT MHOTOYJIEHOB [JIsl pEUIeHUs pa3IMyHBIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPaJIbHBIMH IMOKA3ATEISIMU JIJIL TPpeoOpa3oBaHus
BBIPaKCHUU.

YpaBHeHUA U HEPABEHCTBA

Pemate yMHENHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, MPUMEHsS MpaBWia Nepexoaa OT
UCXOJHOTO YPaBHEHHsI K pPaBHOCWIBHOMY eMy. IIpoBepsATbh, ABIAETCS JIM YHUCIO KOPHEM
ypaBHEHHS.

[TpumenHsTh TpadguuecKkrue METObI IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.
[TonOupaTs mpuUMeEpHI TIAp YKCE, SIBISIONUXCS PeIICHUEM JTHHEHHOTO YPAaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPJIWHATHON TUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C JBYyMS
NEPEMEHHBIMH, TOJIB3YSACh TPAPUKOM, MPUBOIUTEH IPUMEPHI PEIICHHS YPAaBHECHUS.



Pemath cucrembl JBYX JMHEWHBIX YPaBHEHUU C ABYMs MEPEMEHHBIMU, B TOM YHCIIE
rpaduyuecku.

CocTaBisiTh M pellaTh JIMHEHHOE ypPaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO
YCJOBHIO 33/1a4M, UHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOTYYECHHbBIN
pe3yJibTar.

DOyHKIMHA

N300paxkath Ha KOOPJIMHATHOM TMPSAMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, WHTEpPBaJbl, 3alMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPJHWHATaM, CTPOUTH
rpaduku TUHEHHBIX QyHKIUA. CTpouTh rpaduk GyHkIuu y = |X|.

OnuceiBaTh C TOMOIIBIO (YHKIUHA HW3BECTHBIC 3aBUCUMOCTH MEXJIY BEIUYMHAMU:
CKOPOCTb, BpEMS, PACCTOSHHE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMHU 110 3HAUCHUIO €€ apryMeHTa.

[Tonnmarts rpaduueckuii crnocod MpeaAcTaBiIeHUsS U aHalu3a MH(OpMallUM, W3BJIEKATh U
HMHTEpIPETUpPOBaTh HHGOPMAIHIO U3 IPadUKOB peAIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydyenHus B 8 kJjacce oOydaroumuidcsi TMOJYYUT CIEAYIOIIME MpPEAMETHbBIC
pe3yJIbTaThl:

Yucsia ¥ BBIYUCJICHUS

Hcnonp30BaTh HavyalibHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YHUCET JIJIs
CpaBHEHMUSI, OKPYTJICHUS U BBIYUCICHUH, N300paxaTh IEUCTBUTEIbHBIC YHUCIIa TOUKAMU Ha
KOOPAWHATHOM IIPSMOM.

[IpuMeHsIT, TIOHSATHE apU(DMETUUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHHU, HCHOJIb3ysl MPU HEOOXOAUMOCTH KaJbKYJSATOP, BBIMIOIHATH MpeoOpa3oBaHUs
BBIpaKEHUM, COJEepKaIINX KBAJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.
Hcnonp3oBaTh 3amucy OOJIBIIMX W MajbIX YUCEI C MOMOIIBIO JIECATUYHBIX NIPOoOeil u
creneHen yncia 10.

AJlredpanvecKkue BbIPaKeHH s

[IpuMeHSITh TOHATHE CTENEHU C LEIbIM IIOKa3aTeJIeM, BBIMOIHATh MPeoOpa3OBaHUS
BBIpaKEHUM, COJEPKAIINX CTEIEHU C LEbIM MOKA3aTEeIeM.

BBINOMHATE TOXIECTBEHHBIE MPEeOOpa3OBaHUsl pPAIlMOHATBHBIX BBIPAXKEHUM HAa OCHOBE
MPaBWII ICUCTBUI HAJT MHOTOWICHAMH M allTeOpandeCcKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIH.

[TpumensTh TpeoOpa30BaHus BEIPAKECHUM SISl PEIICHUS PAa3IMYHbIX 33/1a4 U3 MAaTEMaTUKH,
CMEXHBIX TIPEIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats MHEHBIE, KBaIpaTHBIE YPABHEHUS U PAllMOHAJIBHBIC YPABHEHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMH.



[IpoBOAUTE IPOCTEUIIINE UCCIACAOBAHUS YPABHEHUN U CUCTEM YPABHEHUW, B TOM YHCIIE C
IpUMEHEHUEM TpapUUECKUX MPEACTaBICHHUI (YCTaHABIMBATh, UMEET JIU YpaBHEHUE WU
CUCTEMa YPaBHEHHM pelIeHUsI, €CIIM UMEET, TO CKOJIbKO, U TIpoUee).

[lepexoauTs OT cioBecHOW (OPMYTUPOBKM 3amadu K €€ anreOpandyeckod MoJenn ¢
IIOMOIIBKD COCTABJICHUsI YPABHEHHUsI WIIM CHUCTEMbl YPAaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a]1a4M MOJYUYECHHBIN pe3yJIbTar.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIaTh JUHEHHbIE
HEPaBEHCTBA C OJIHOM MEPEMEHHON M MX CHUCTEMBI, AaBaTh rPapUUECKy0 WILITIOCTPAIUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[TonumaTh ¥ UCTIOIB30BATH (DYHKIIMOHATBHBIEC MOHSATHUS U SI3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HauYeHUs), ONpPEAENATh 3HaAUeHHE (PYHKIMHM IO 3HAYEHUIO apryMEHTa, ONpEIeisTh
cBoicTBa GyHKIMH 110 €€ rpaduky.

CtpouTtb rpaduku 37eMeHTapHbIX (QYyHKIIMN BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OIIICBIBATb CBOHCTBA YHCIOBOH (PYHKIHH IO €&
rpaduky.

K xoniry oOydenuss B 9 kiacce oOydYaromuiicss MONYYUT CIEAYIOIIUE TPEAMETHBIC
pe3yJbTaTHI:

Yucia 1 BBIYMCICHUSA

CpaBHHMBaThH U YIIOPSAI0YMBATH PALIMOHAJIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

BoinonssaTe apudmMeruueckre NeUCTBUS C PAllMOHATILHBIMU YUCJIAMH, COYETasi YCTHBIE U
MACbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYMCIIEHUS C HPPALMOHATIbHBIMU YUCIAMU.

HaxoauTpe 3Ha4E€HUS CTENEHEN C LIEJIBIMU MOKA3aTEIIMU U KOPHEHN, BBIYUCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAXKEHHUI.

OKpyrIJITh JEUCTBUTEIBHBIE YHWCIIA, BBINOJIHATh NPUKHUAKY PE3yiIbTaTa BBIYHUCICHU,
OLICHKY YMCJIOBBIX BBIPAXKEHHUI.

YpaBHeHus1 1 HEPABEHCTBA

Pemiats nMHENHBIE U KBAIpATHBIE YPABHEHUS, YPABHEHHU S, CBOISAILIUECS K HUM, IPOCTEUILINE
JTpOOHO-pallMOHATbHBIE YPABHEHUSI.

Pemate cuctemMbl IBYyX JIMHEHHBIX YPAaBHEHHM C JIByMSI IEPEMEHHBIMH U CHUCTEMBI JBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS IMHEHHBIM.

PemaTtp TekcTOBBIE 3aauM alreOpanyecKuM CrocoO0OM C TIOMOUIBIO COCTaBICHUS
YPaBHEHUSI WU CUCTEMBI ABYX YPABHEHUH C IByMs IEPEMEHHBIMU.

IIpoBOAUTE IPOCTEUIIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUN, B TOM YHCIIE C
MpUMEHEHUEM TpadUuecKuX MpeCTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypPaBHEHUE WU
CUCTEMa YpaBHEHHI pelIeHus1, €CIM UMEET, TO CKOJIbKO, U ITpoyee).

PemaTe nuHEiHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEILICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PEILIEHHUE C IIOMOIIBIO CUMBOJIOB.



Pemarts cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE KBAIPATHOE
HEPaBEHCTBO, H300pakaTb PEIICHHUE CHCTEMbl HEPAaBEHCTB Ha YHCJIOBOM MIPSMOM,
3aMKUChIBATh PEUICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUM PA3JIMYHBIX 3a/1a4.

DOyHKIMHA

Pacno3naBaTh pyHKIIMM U3ydeHHBIX BHIOB. [IoKa3bIBaTh CXeMaTUUECKH PACTIOIOKEHHUE Ha

KOOPJIMHATHOM TUIOCKOCTHU TpadukoB GyHKIMN BUna: y = kx, y =kx + b, y =k/x, y = ax2 +
bx + ¢,y =x3, y=\X, y = |x|, B 3aBHCHMOCTH OT 3HauCHHI KO>(PHUIICHTOB, ONHUCHIBATH
CBOMCTBA (yHKIIUH.

CrpouTh M M300paKaTh CXEMATHYECKH TpadUKH KBAAPATHUHBIX (DYHKIIMI, OMUCHIBATH
CBOMCTBA KBaIpAaTUYHBIX (DYHKIIUMA 110 UX TpauKam.

Pacrio3naBaTh KBaApaTuuHyt0 PYHKITHIO 10 PopMyJie, MPUBOAUTH IPUMEPHI KBAPATUUHBIX
GyHKIMN U3 pearbHOU KU3HU, PU3UKH, TEOMETPHH.

YucsoBble MOCT€I0BATETbHOCTH U MPOTPeccHm

PacrioznaBath apuMeTHUecKyr0 U T€OMETPHUECKYI0 MPOTPECCUU MPHU Pa3HBIX CIOcobax
3aJlaHusl.

BbINONMHATE BBIYKCIEHUS C WCIOJIb30BaHUEM (OPMYJ N-r0 4jeHa apuPpMETHYECKON U
Te€OMETPHUUYECKOM MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4ICHBI TIOCIEIOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOH TNTIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIC C YMCIIOBBIMH TTOCIIEIOBATEIILHOCTSIMH, B TOM YHCIIC 3a7a91 U3
peaTbHOM JKHM3HHM (C MCTIOIh30BaHUEM KAIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBanue
Ne (undposBbie)
pa3aesnoB H TeM Kourpousbnsie | IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmalI padoThI padoThI
pecypcsl
) Yucna v BEIYHCIICHUS. 25 1 bubmuoteka [JOK
ParmonanesHble yncna https://m.edsoo.ru/7f415b90
) Anrebpanyeckue 7 1 bubmuoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunars! u 24 | bub6munorexa [JOK
rpaduku. OyHKIUHA https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

5 [ToBTOpEHME N 6 1 bubnmnoreka [IOK
00o00mIeHme https://m.edsoo0.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB 110 [TIPOI'PAMME
8 KUIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbie)
pa3aesioB U TEM KonTpoabnbie | [IpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NpOrpamMMbl padoThI padoTbl
pecypcsl
i Uwucna u BEIYUCTICHUS. 15 bubmuorexa [JOK
KBazparnble KopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYHCICHUS.
2 CreneHs € LIeTbIM 7 bubmmorexa [IOK
I https://m.edsoo.ru/7f417af8
MOKa3aTesIeM
Anrebpanueckue
3 BBIPAKEHUS. 5 ) bubmmoreka LIOK
KBanpaTubrit https://m.edsoo.ru/7f417af8
TPEXWICH
AnreOpanueckue
4 BBIPAKEHUS. 15 ) bubmmoreka LIOK
AnreOpanyeckas https://m.edsoo.ru/7f417af8
JpoOb
YpaBHeHus u
5 HEPAaBEHCTBA. 15 | bubmmoreka [IOK
KBagpatHbie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHus u
6 HEpaBEHCTBA 13 bubmmorexa [JOK
p ’ . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHUI
YpaBHeHUS U
7 HEpaBEHCTBA 12 1 Bubmmorexa [IOK
p ’ https://m.edsoo.ru/7f417af8
HepaseHctBa
g Oynkiuu. OCHOBHBIE 5 bu6nmmoreka [IOK
MOHATHS https://m.edsoo.ru/7f417af8
9 ®yHkumu. Yucnosbie 9 bubmmoreka LIOK
byHKIIIN https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10 [ToBTOpEHME N 6 5 bubnnoreka [IOK

000011IeHHE https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 TTPOTPAMME

9 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanme

Ne (uugposbIe)
pa3/esioB U TeM KonTpoabnbie | [IpakTnyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMblI padoThI padoThI

pecypcsl

) Yucna v BBIYUCIICHUS. 9 bu6mmoreka [IOK
JleMicTBUTEIBHBIC YHCIIA https://m.edsoo.ru/7f419d08
YpaBHeHUS U

) HEpPaBEHCTBA. 14 1 bubmuoreka [IOK
YpaBHEHHUS C OTHOU https://m.edsoo.ru/7f419d08
IIEPEMEHHOMN
YpaBHeHUS U

3 HepaBeHCTBa. CHCTEMBI 14 1 bubmorexa [OK

P L https://m.edsoo.ru/7f419d08
ypaBHEHUM
YpaBHeHus u
4 HEPaBEHCTBA 16 1 bubmorexa [OK
p ' https://m.edsoo.ru/7f419d08
Hepasencrtpa
bubmoreka [JOK
o 1 1

> YHIHIH 6 https://m.edsoo.ru/7f419d08

6 YucnoBbie 15 1 bu6mmoteka [{OK
IOCJIEI0BATCIIBHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHME,

. 00001IeHNE, 13 ) bubmoreka [JOK
CHCTEMaTU3alus https://m.edsoo.ru/7f419d08
3HAHUU

OBILIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOI'PAMME

IHHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Tema ypoka

KoanuyecTBo 4acoB



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Ne
n/

Bcer

KonTpoasHn
bIe padoThI

IIpakTHyeck
ue padoTsbl

Jlara
HU3yYeHH
s

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Tloustue
PalMOHAIIBHOTO
qucia

Apudmernueckue
JIEUCTBUA C
paroHaIbHBIMU
qrcIaMu

Apudmernaeckue
JIEUCTBUA C
paroHaIbHBIMU
qrcIaMu

Apudmerndeckue
JEUCTBUA C
paroHaIbHBIMU
qrcIaMu

Apudmernueckue
NENCTBUS C
panroHaTbHBIMU
qucIaMu

Apudmernueckue
NIEUCTBUS C
panroHaTEHBIMU
qucIaMu

CpaBHeHue,
YHOPSIIOYMBaHHE
paroHaIbHBIX
qucen

CpaBHenue,
YHOPSIIOYMBaHHE
paroHaIbHBIX
qucen

CpaBHeHue,
YIOPSA0YMBAHHE
pauroOHAIBHBIX
qHcel




10

Creness ¢
HaTypaJIbHBIM
OoKa3aTejeM

bubmuorexa [JOK
https://m.edsoo.ru/7f421

lde

11

Creness ¢
HATypaJIbHBIM
moxasarejem

bubmuorexa [JOK
https://m.edsoo.ru/7f421

382

12

CreneHs ¢
HATYPaJIbHBIM
[oxKasarejiemM

bu6mmoreka [{OK
https://m.edsoo.ru/7f421

S4e

13

Creness ¢
HaTypaJbHBIM
IoKa3arejaeM

bubmuorexa [JOK
https://m.edsoo.ru/7f421

8be

14

CreneHs ¢
HATYPaJIbHBIM
[oKa3arejemM

15

Pemenne ocCHOBHBIX
3a/1a4 Ha ApooH,
MIPOLICHTHI U3
peanbHOU MPAKTUKHU

16

Pemennie 0CHOBHBIX
3a/1a4 Ha ApooH,
MIPOLIEHTHI U3
peanbHOU MPAKTUKHU

17

Pemrenue oCHOBHBIX
3a/a4 Ha ApooH,
HpOI_[eHTbI n3
peabHOM MPaKTUKH

18

Pemrenue oCHOBHBIX
3a/a4 Ha ApooH,
HpOI_[eHTBI nu3
peaTbHON MPAKTUKU

19

IIpusnaku
JEIIMMOCTH,
pas3IoXeHHs HA
MHOXUTEIH
HaTypaJIbHBIX
qucel

20

[Ipu3naku
JEIUMOCTH,
pa3iIoXKeHus Ha
MHOXHUTEIH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

HaTypaJIbHbBIX
qucen

21

Peanpnbie
3aBHCHUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBHOC
TH

22

Peanbnbie
3aBUCHMOCTH.
[Ipsimast u oOpaTHast
MPOMOPIUOHAIBHOC
™

23

PeanbHbie
3aBUCHMOCTH.
[Ipsimast m oOpatHas
MPONOPIMOHATBHOC
TH

24

Peanbnble
3aBHCHUMOCTH.
[Tpsimast 1 oOpaTHas
MPONOPIMOHATBHOC
TH

25

KoHntponbHas
pabota o Teme
"ParnnoHanLHEIE
gucna'

26

bykBeHHbIE
BBIPAKCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41fe
ec

27

DopMyisl

28

DopMyibl

29

IlepemenHsle.
JlonmycTtumsle
3HA4YeHUs
IIEPEMEHHBIX

30

[IpeoOpazoBanne
OyKBEHHBIX
BBIPAKCHMUI,
packphITHE CKOOOK
Y TIpUBE/ICHUE
MOJIOOHBIX
cllaraeMbIX

bubmuorexa [JOK
https://m.edsoo.ru/7f41fa
fa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa

[IpeoOpazoBanue

OyKBEHHBIX
BBIPAKCHHUH, bu6munoreka IJOK
31 | packpsITHE CKOOOK https://m.edsoo.ru/7f41fd
U [IPUBEICHUE 70
MOTI00HBIX
cllaraeMbIX
[IpeoOpazoBanne
OyKBEHHBIX
BBIPAKECHU,
32 | packpsiTHE CKOOOK
Y TIpUBEJICHUE
MOT00HBIX
cllaraeMbIX
[IpeoOpazoBanue
OyKBEHHBIX
BBIPAKCHUI,
33 | packpsiTHe CKOOOK
Y TIPUBEICHUE
MOT00HBIX
cllaraeMbIX
CBoiicTBa CTEIICHU bubnuoreka [JOK
34 | ¢ HaTypaJIbHBIM https://m.edsoo.ru/7f421
IoKa3arejiemM 382
CaolicTBa CTENIEHH bu6moteka [IOK
35 | c HaTypalbHBIM https://m.edsoo.ru/7f421
MOKa3aTeIeM S54e
CaolicTBa CTENEHH bubmuorexa [JOK
36 | c HaTypalbHBIM https://m.edsoo.ru/7f421
IIOKa3aTeIEM 8be
bubmuorexa [JOK
37 | MHoro4JIeHbI https://m.edsoo.ru/7f422
76¢
bu6nuoreka [JOK
38 | MHorousieHbl https://m.edsoo.ru/7f422
930
Cnoxenue,
R — bu6moteka [IOK
39 https://m.edsoo.ru/7f422
YMHOKEHUE D

MHOT'O4JICHOB



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2

Cnoxenue,

bubmuorexa [JOK
BBIYMTAHHE,
40 https://m.edsoo.ru/7f422
YMHOXEHUE
ce8
MHOT'OWIECHOB
Cnoxenue,
bubmuorexa [JOK
BBIYMTAHHE,
41 https://m.edsoo.ru/7f422f
YMHOKEHHE ca
MHOT'OYJIEHOB T
Cnoxenue,
bubmuorexa [JOK
BBIYMTAHHE,
42 https://m.edsoo.ru/7f423
YMHOKEHHUE 13
MHOTOYJICHOB T
DopmyIbl bubnuorexa [IOK
43 | cokpau€HHOro https://m.edsoo.ru/7f424
YMHOKEHUSA 32a
DopmyIsl bubnuoreka [IOK
44 | cokpan€HHOro https://m.edsoo.ru/7f424
YMHOXEHUS 64a
dopmybl bubnuoreka [IOK
45 | cokpau€HHOro https://m.edsoo.ru/7f424
YMHOXECHHUS cl2
DopmyIsl bubmmorexa LIOK
46 | cokpamE€HHOro https://m.edsoo.ru/7f424f
YMHOKEHHSI d2
dopmybl bubnuoreka [IOK
47 | cokpam€HHOro https://m.edsoo.ru/7f425
YMHOXEHUA 1d0
Paznoxenue bu6mmoreka [JOK
48 | MHOTOYJICHOB Ha https://m.edsoo.ru/7f423
MHOXXHUTEIHU 312
Paznoxenue bu6mmoteka [IOK
49 | MHOT'OYJICHOB Ha https://m.edsoo.ru/7f423
MHOKHUTEIN Tfe
Pasnoxenue bubnuoreka [IOK
50 | MHOTOYIECHOB Ha https://m.edsoo.ru/7f423
MHOXHUTEIHU 9de
Paznoxenue
51 | MHOTOYJICHOB Ha
MHOXKUTEIIN
KonTponsHas
52 P

paboTa 1o Teme



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4301f2

YpaBHEHUI B
OEIbIX YHUCIaxX

60

JIunennoe
YpaBHEHHUE C
IBYMs
[IEPEMEHHBIMH,
ero rpauk,
IIPUMEPBI
peuieHus
YpaBHEHUH B
LENIBIX YUCIIaX

61

Pemenne cucrem
JIBYX JIMHEWHBIX
YPaBHEHUH C
IBYMS
MepeMEHHbIMHU

62

Pemenne cucrem
JBYX JIMHEWHBIX
YpaBHEHUH ¢
TBYMSI
nepeMeHHbIMU

63

Pemenue cucrem
JBYX JIMHEUHBIX
YpaBHEHUH ¢
TBYMSI
MepeMEHHBIMU

64

[Ipumepst
pEIIEHUs] CUCTEM
HEJIMHEHUHBIX
YPaBHEHUU C
IBYMs
IIEPEMEHHBIMU

65

[Ipumepst
pELIeHUs] CUCTEM
HEJTUHEHHBIX
YpaBHEHUH ¢
JIBYMSI
MepEeMEHHBIMU

66

I'paduueckas
HHTEPIIPETAIHS
YpaBHEHHUS C
TBYMSI

bubmmoreka [IOK

https://m.edsoo.ru/7f43d6

do



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

MEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX
YPaBHEHHH ¢
TBYMSI
MepPEMEHHBIMU

67

I'paduueckas
HMHTEpIpeTaus
ypaBHEHHUS C
TBYMSI
MepEMEHHBIMHU 1
CHCTEM JTMHEHHBIX
YpaBHEHUH ¢
TIBYMSI
nepeMeHHbIMHU

bu6mmorexa [IOK

https://m.edsoo.ru/7f43d6

do

68

Pemenne
TEKCTOBEIX 33124
C IIOMOIIIBLIO
CHCTEM
YpaBHEHUI

69

Pemenne
TEKCTOBBIX 3aJa4
C IIOMOIIBIO
CUCTEM
YpPaBHEHUU

70

Pemenne
TEKCTOBBIX 3a7a4
C TIOMOIIIBIO
CUCTEM
YpaBHEHHUI

71

YucioBsle
HEpPaBEHCTBA U UX
CBOMCTBA

72

YucioBble
HEpaBEHCTBA U UX
CBOICTBa

73

Hepagenctro ¢
OJTHOM
[IEPEMEHHOMN

74

JIuneilinnie
HEpPABEHCTBA C
OJTHOH

bu6mmoreka [IOK

https://m.edsoo.ru/7f42c6

92



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692

MEPEMEHHOM U UX
pelieHne

75

JIuneiianie
HEpPABEHCTBA C
OJTHOH
MEPEMEHHOM U UX
pelenue

bubnnorexa [JOK
https://m.edsoo.ru/7f42c8
40

76

JIuneitnnie
HEpPaBEHCTBA C
OIHOM
MIEPEMEHHOM U UX
pelieHue

77

CucreMnl
JIMHEHMHBIX
HEPaBEHCTB C
OJTHOMH
MEPEMEHHOMN U UX
perieHue

bu6nunoreka [JOK
https://m.edsoo.ru/7f42cb
88

78

Cucrembl
JIMHEWHBIX
HEPaBEHCTB C
OJHOM
MEPEMEHHOMN U UX
perieHne

bu6mmorexa [IOK
https://m.edsoo.ru/7f42cd
2c

79

CucreMmnl
JIMHEWHBIX
HEPaBEHCTB C
OJTHOH
MEPEMEHHOM U UX
perieHne

80

N3o0paxkenue
peuieHus
JINHENHOTO
HEpaBEHCTBA U UX
CUCTEM Ha
YUCJIOBOM MPAMOM

bubmuorexa [JOK
https://m.edsoo.ru/7f42c9
e4

81

N3o06paxenue
perieHus
JIMHEWHOTO
HEPaBEHCTBA U UX
CUCTEM Ha
YUCJIOBOM MPAMOM

bu6mnoreka [IOK
https://m.edsoo.ru/7f42c9
e4



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

82

KonTposnbnas
paboTa 1mo Temam
"HepaseHcrsa.
Cucremsl
ypaBHEHHI"

83

[lonsTne
byHKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f433¢
12

84

Ob6nactp
OIpeJieNIeHUs U
MHO>KECTBO
3HAYECHUU
byHKIIUN

bubmnorexa [JOK
https://m.edsoo.ru/7f433d
84

85

CrocoObI 3aganus
byHKIHI

86

I'paduk pynkumun

87

CaolicTBa
byHKIMH, UX
oTOOpakeHue Ha
rpaduke

88

Urenue u
IIOCTPOCHHE
rpauKoB
byHKIUI

89

IIpumepst
rpadgukoB
byHKIUH,
OTpaXKAIOIUX
peanbHbIe
MIPOIIECCHI

90

OyHKINH,
OMUCHIBAIOLINE
MpSAMYIO U
o0paTHy0
MPOMOPIUOHAIBH
bl€ 3aBUCHUMOCTH,
ux rpauxu

bubnunoreka [JOK
https://m.edsoo.ru/7f434b
be

91

['unepbona

92

['unepbona

bu6mmorexa [IOK
https://m.edsoo.ru/7f4343
e2



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2

93

I'paduk pyskmEm
y=x

bu6mmoreka [JOK
https://m.edsoo.ru/7f4345
72

94

OyHKIUU y =X,y
=x3,y=Vx,y=
x|; Tpaduueckoe
pelieHue
YpPaBHEHUU U
cucTeM
YpaBHEHUI

Bubnunorexa [JOK
https://m.edsoo.ru/7f434d
38

95

[ToBTOpEHME
OCHOBHBIX
MOHSITUH U
METOJIOB KYpCOB 7
H 8 KJ1accoB,
o0o01IeHme
3HaHUH /
Bceepoccuiickas
MIpOBEPOYHAs
pabora

bubmuorexa [JOK
https://m.edsoo.ru/7f4371
aa

96

Hrorosas
KOHTPOJIbHAS
pabora /
Bceepoccuiickas
MIPOBEpOYHAs
pabora

bubmoreka [IOK
https://m.edsoo.ru/7f434e
b4

97

IloBTOpEeHME
OCHOBHBIX
MMOHITUM U
METOJIOB KYpCOB 7
" 8 KJIaccoB,
00001IeHNE
3HaHUH

98

IloBTOpEeHune
OCHOBHBIX
MMOHITUM U
METOJIOB KYpCOB 7
" 8 KJ1accoB,
00001IeHNE
3HaHUH

bu6mnorexa [IOK
https://m.edsoo.ru/7f4373
6¢c



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c

[ToBTOpEHME
OCHOBHBIX
IMOHSATHH U Bbu6nunoreka [JOK
99 | MeTon0B KypcoB 7 1 https://m.edsoo.ru/7f4375
U 8 KJ1accoB, 10
o0o01IeHue
3HaHUHI
[ToBTOpEHME
OCHOBHBIX
10 TOHSTUHN U bu6mmoreka [IOK
0 METO/I0B KypCOB 7 1 https://m.edsoo.ru/7f4376
U 8 KJIaCCOB, b4
o0o0rmIeHue
3HaHUHN
[ToBTOpEHME
OCHOBHBIX
10 TOHSTUHN U bu6mmoreka [IOK
) METO/I0B KypCOB 7 1 https://m.edsoo.ru/7f436b
U 8 KJIacCOoB, 88
o0o01IeHme
3HAHUU
[ToBTOpEHME
OCHOBHBIX
10 TOHSTUHN U bu6mmoreka [IOK
) METOJIOB KYpCOB 7 1 https://m.edsoo.ru/7f4378
1 8 KJ1accoB, S8
o0o01IeHme
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB IIO 102 6 0
[MPOTPAMME
9 KUIIACC
N KounuectBo yacos Tara DJIeKTPOHHbIE
nugposbie
n/ | Tema ypoka Bcer | Kontpoabn | [IpakTuyeck | M3yYeHH
oOpa3oBaTe/ibHbIE
n 0 ble padoTbl | He padoThI |
pecypchl



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

PanmonansHBIC
Yuca,
UppalMoHalbHbIE
YHCIa, KOHEYHBIE U
OECKOHEUHBIE
JECSITUUHBIE TPOOH

MHOX€eCTBO
IEUCTBUTEILHBIX
YHCell,
JENCTBUTEIBHEIE
YHpclia KaK
OeCKOHEUYHBIE
JECSITHYHBIEC POOH

BzauMuo
OJHO3HAYHOE
COOTBETCTBHE
MEKTY
MHOKECTBOM
NEeHCTBATEIIHLHBIX
YHUCell U
MHO’KECTBOM TOYECK
KOOPAMHATHOM
IpsAMO

CpaBHenue
INEUCTBUTEIHHBIX
qucell,
apudmernyeckue
IEUCTBHUA C
JNeHCTBUTEIILHEIMHU
YHCIIaMU

[Tpubnuxénnoe
3HA4YCHUE
BCJTMYHHEI,
TOYHOCTh
MPUOJIMKEHUS

OxkpyriieHue yucen

OxkpyriieHue yucen

[Ipukunka u
OIleHKa

pe3yJIbTaTOB
BBIUMCIICHU N




[Ipukuaka u
OIICHKa

pe3yJIbTaToB
BEIUMCIIEHUH

10

JIuneliHOE
YpaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJAIINXCS K
JIMHEWHBIM

bubmuorex [JOK
https://m.edsoo.ru/7f43bf
66

11

JIuneliHoe
ypaBHEHUE.
Pemenne
YPaBHEHUH,
CBOJAIINXCS K
JIMHEWHBIM

12

KBagparnoe
yYpaBHEHHUE.
Pemenne
YpaBHEHHUH,
CBOZSAIIMXCA K
KBaJIpaTHbIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢c
542

13

KBanpatnoe
YpaBHEHUE.
Pemenue
YPaBHEHUH,
CBOJIAIIUXCS K
KBaIPaTHBIM

bubnuoreka [JOK
https://m.edsoo.ru/7f43c
542

14

bukBanpatHsie
YpaBHEHHUS

bubnuorexa [JOK
https://m.edsoo.ru/7f43¢c
3d0

15

bukBanpatHsie
YpaBHEHHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f43c
3do

16

[Ipumeps! perenus
YPaBHEHUU TPEThEN
Y 4eTBEPTON
CTEIICHEN
pa3IoXKEHUEM Ha
MHOXHUTEIH

17

[Tpumeps! pemenust
YpPaBHEHUU TPEThEM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

Y 4eTBEPTON
CTEIEHEN
pa3oXEeHUEM Ha
MHOXHUTECIIU

18

Pemenue npo6HO-
panMoHaIBHBIX
YpaBHEHUMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43c¢
9b6

19

Pemenne npo6HO-
panroHaIbHBIX
YpaBHEHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f43c
9b6

20

Pemenue
TEKCTOBBIX 33124
anreOpanvecKuM
METOJIOM

21

Pemenne
TEKCTOBBIX 33124
anredpanvaeckum
METOJIOM

22

Pemenne
TEKCTOBBIX 33124
anredpanvaecKkum
METO/IOM

23

KonTposnbnas
pabora 1o Teme
"YpaBHeHU C
OJTHOM
nepeMeHHo"

24

VYpaBHEHHE ¢ AByMS
NEPEMEHHBIMH U
ero rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d
0b4

25

VYpaBHeHUeE ¢ IByMs
MNEPEMCHHBIMU U
ero rpauk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d
0b4

26

Cucrema 1ByX
JIMHENHBIX
YpPaBHEHUU C IBYMsI
[IEPEMEHHBIMU U €€
pelieHue

27

Cucrema 1Byx
JIMHEWHBIX
YpPaBHEHUU C IBYMSI



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

MEPEMEHHBIMHA U €€
pelieHue

28

Cucrema 1ByX
JIMHEUHBIX
YPaBHEHHH € ABYMs
[IEPEMEHHBIMU U €€
pelieHue

29

Cucrema 1Byx
JIMHEWHBIX
YpPaBHEHUU C JIBYMsI
[IEPEMEHHBIMU U €€
pelieHne

30

Pemenue cucrem
JIBYX YPaBHCHHI,
OJIHO U3 KOTOPBIX
JUHENHOE, a Ipyroe
— BTOpPOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d
23a

31

Pemenne cucrem
JIBYX YPaBHECHH,
OJIHO U3 KOTOPBIX
JINHEHOE, a Ipyroe
— BTOpPOM CTENIEHU

bu6moteka [IOK
https://m.edsoo.ru/7f43d
S5a

32

Pemenne cucrem
JIBYX YpaBHECHHUH,
OJTHO U3 KOTOPBIX
JINHENHOE, a Apyroe
— BTOPOH CTEIIEHU

33

Pemenue cucrem
JIBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JINHENHOE, a Ipyroe
— BTOPOU CTEIEHU

34

I'paduueckas
WHTEPIIPETAIHS
CUCTEMBI
YpaBHEHHH C IBYMsI
MepEeMEHHBIMH

35

Pemenue
TEKCTOBBIX 33124
anredpanvaeckum
crocobom



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

36

Pemenne
TEKCTOBBIX 33124
anredpanvaeckum
crocooom

37

KonTposnbnas
pabora 1o Teme
"Cucremsl
ypaBHEHUN"

38

YucnoBble
HEPaBEHCTBA U UX
CBOICTBa

39

YucioBble
HEpPaBEHCTBA U UX
CBOICTBa

bu6mmoteka [IOK
https://m.edsoo.ru/7f43a
dSa

40

JInneiinbie
HEpaBEHCTBA C
OJIHOM NIEPEMEHHOU
U UX pEIICHNE

bubmuorexa [JOK
https://m.edsoo.ru/7f43af
08

41

JInneiinbie
HEpaBEHCTBA C
OJIHOM IIEPEMEHHOU
U UX pelIeHne

bubmuorexa [JOK
https://m.edsoo.ru/7f43af
08

42

JInnennele
HEpaBEHCTBA C
OJIHOM IIEPEMEHHOU
U UX pelIeHne

bubmuorexa [JOK
https://m.edsoo.ru/7f43af
08

43

CucreMnl
JIMHEWHBIX
HEPaBEHCTB C
OJIHOM MepeMEHHOM
U UX pelieHne

44

CucreMbl
JIMHEWHBIX
HEPABEHCTB C
OJIHOM MEPEMEHHOM
U UX pellIeHue

45

Cucremsl
JIMHEWHBIX
HEPABEHCTB C
OJIHOM IIEPEMEHHOU
U UX pellIeHue



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

KBanpatubie

bubmuorexa [JOK

46 | HepaBEHCTBA U UX https://m.edsoo.ru/7f43b
perieHre 098
KBanparssie bubmoreka LIOK
47 | HepaBEHCTBA U UX https://m.edsoo.ru/7f43b
peuiexHue 2le
KBagparueie bubnuoreka [IOK
48 | HEpaBEHCTBA U UX https://m.edsoo.ru/7f43b
pemeHue 5a2
KBagpartHbie
49 | HepaBEHCTBA U UX
pelieHue
KBagpartHsie
50 | HepaBEHCTBA U UX
pelieHue
I'paduaeckas
Eg;;g:ﬁ:;;iﬂﬂ bubmuorexa [JOK
51 https://m.edsoo.ru/7f43b
CHCTEM HEPAaBEHCTB 098
C IByMsI
MepeMEHHBIMH
I'paduueckas
MHTEpIIpEeTaLNs
HEPABCHCTB U
32 CHCTEM HEPABEHCTB
C IByMsI
MepeMEHHBIMH
KoHntponbHas
53 | pabota mo Teme
"HepaBencrna"
KBagparnunas bubmuorexa [JOK
54 | bynkuwms, eé https://m.edsoo.ru/7f439
rpaduk u CBOMCTBA 6c6
KBanparnunas bubnuoreka [IOK
55 | dynkuus, e€ https://m.edsoo.ru/7f439
rpaduk ¥ CBOMCTBA 842
KBanpatnunas bubnuoreka [JOK
56 | bynkmus, e https://m.edsoo.ru/7f439
rpaduk u CBOMCTBA 9b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4

57

[Tapabomna,
KOOPIWHATHI
BEPLIUHBI
napaboJibl, OCh
CHMMETPUH
napaboJIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f439
eb4

58

[Tapaboua,
KOOPJMHATHI
BEPIIUHBI
napaboJibl, 0Ch
CUMMETPHHU
napaboJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f43a
03a

59

[Tapabomna,
KOOP/IMHATHI
BEPIIUHBI
napaboJIbl, OCh
CUMMETPHUH
mapaboJIbI

bu6mmoteka [IOK
https://m.edsoo.ru/7f43a
lac

60

[Tapabomna,
KOOPIMHATHI
BEPIIUHBI
napabosibl, OCh
CUMMETPHUH
napaboJIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a
3le

61

[Tapaboma,
KOODPJMHATHI
BEPILLIMHBI
napaboIIbl, 0Ch
CHMMETPUU
napaboJIbI

bu6moteka [IOK
https://m.edsoo.ru/7f43a
526

62

[Tapabomna,
KOOPIMHATHI
BEPLIUHBI
napabosibl, OCh
CHMMETPUH
napaboJIbl

63

I'paduxu GyHKIMIL:
y=kx,y=kx +b,
y=k/X, y=x3, y=VX,
y=Ix]

64

I'paduxu GyHKIMIL:
y=kx,y=kx +Db,



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

y=k/x, y=x3, y=vXx,
y=X|

65

I'paduxn GyHKIMIL:
y=kx,y=kx+b,
y=k/x, y=X3, y=VX,
y=Ix]

66

I'paduku pyHKuMiA:
y=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=IX]

67

I'paduku pyHKuMA:
y=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

68

I'padukn dynkmmii:
y=kx,y=kx +b,
y=k/x, y=x3, y=VX,
y=IX]

KoHntponbHas bubnuoreka [IOK
69 | pabora no Teme https://m.edsoo.ru/7f43a
"®yHkuun" b84
[TonsTre yncnoBoit bubmuorexa [JOK
70 | mocienoBaTeIbHOCT https://m.edsoo.ru/7f43e
u 6c6
3aganue
MOCJIEIOBATEILHOCT
1 peKyppeHTHOf bu6mmoreka [JOK
71 https://m.edsoo.ru/7f43e

bopmyoit u
¢dopmyoii n-ro
YJIeHa

bda

Apudmernueckas u bubmuorexa LIOK

72 | reomerpuyeckas https://m.edsoo.ru/7f43e
MpOorpeccuu d7e
Apudmernueckas u bubnuoreka [IOK

73 | reomeTpuuecKas https://m.edsoo.ru/7f43£3
POrPECCUH b4
®opmyJibl N-TO
qjIcHa bubmuorexa [JOK

74 | apudmeTnueckon U https://m.edsoo.ru/7f4315

reoMeTpHUYECKON
IIPOTPECCUH,

8a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a

CYMMBI ITEPBBIX N
YJIEHOB

75

@opMyIIbI N-TO
qJIeHa
apupMETHICCKON 1
r€OMETPUYECKOU
IIPOrpeCcCui,
CYMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43ef
2c

76

®opMyIIBI N-TO
YJIeHA
apu(pMeTHYECKON U
r€OMETPUYECKOU
IIPOrpeCCui,
CYMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43f0
c6

77

@opMyIIBI N-TO
YJIeHa
apu(pMeTHYECKON U
r€OMETPUUYECKOU
IIPOrpeCCui,
CYMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f4317
2e

78

@opMyIIBI N-TO
YJIeHa
apu(pMeTHYECKON U
reOMETPUYECKOU
IIPOrpECCUi,
CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f4318
a0

79

N3o6pakenune
YJICHOB
apudmeTndeckoii u
reOMETPUYECKOU
IIporpeccuit
TOYKaMH Ha
KOOPJAMHATHOM
MIJIOCKOCTH

80

N3o0paxenne
YJIEHOB
apupMETHICCKON 1
r€OMETPUYECKOU



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

nporpeccui
TOYKaMH Ha
KOOPAMHATHOU
IUIOCKOCTH

81

JInHEeHHBIN U
JKCIIOHEHIIUAIbHBIN
poct

82

CI1oXHBIE
MPOLIEHTBI

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe
Oe

83

Ci1oxHBIE
IIPOLICHTHI

bu6moreka [JOK
https://m.edsoo.ru/7f440
1a6

84

KonTponbHas
pabora 1mo Teme
"Uucnobie
IIOCJIEA0BATENBHOCT

n

bu6nuorexa [JOK
https://m.edsoo.ru/7f440
418

85

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIUs
3HaHWH. 3aIncCh,
CpaBHEHHUE,
JIENCTBHSA C
INEUCTBUTEILHBIMU
YHCJIaMU, YU CIJIOBAs
npsimMast

86

[ToBTOpEHME,
0000111eHNE U
CUCTEMATHU3ALMS
3HaHui. [IponeHTsl,
OTHOLUEHUS,
MPONOPIUHU

87

[ToBTOpEHME,
00001IeHe U
cucTeMaTu3anus
3HAHUH.
Oxpyrienue,
npuOIKeHue,
OLIEHKA



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

88

[ToBTOpEHME,
0000I11IcHIE U
CHCTEeMaTH3alus
3HaHuH. Pemenne
TEKCTOBEIX 33124
apudmeTnyecKkum
crocoooM

bubmuorexa [JOK
https://m.edsoo.ru/7f443
bl2

89

[ToBTOpEHME,
0000I11IcHIE U
CHCTEMATH3AIU
3HaHuil. Pemenne
TEKCTOBBIX 33124
apumeTnyecKkum
crocoooM

bubmmoteka [IOK
https://m.edsoo.ru/7f443
cd4

90

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIUs
3HaHuil. Pemenne
TEKCTOBEIX 3aa4
apumeTnyecKkum
crocoooMm

bu6mmoteka [IOK
https://m.edsoo.ru/7f443f
ea

91

[ToBTOpEHME,
o0oO11eHue u
CUCTEMAaTHU3aLIUS
3HAHUM.
[IpeoGpazoBanue
anredpandecKux
BBIPAYKECHU,
JIOTTy CTUMBIE
3HAYCHUS

bubmorexa LIOK
https://m.edsoo.ru/7f444
Ica

92

[ToBTOpEHME,
o0o0mmeHue u
CHUCTEMaTH3aLIHS
3HAHUM.
[IpeoGpazoBanue
anredpanvecKux
BBIPAKECHHU,
JIOTTYCTHMBIE
3HAYCHUS

bubmmnoreka LIOK
https://m.edsoo.ru/7f444
364

93

[ToBTOpEHME,
00001IeHe U
cucTeMaTu3anus

bubnuorexa IIOK
https://m.edsoo.ru/7f444
612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2

3HAHHU.
[TpeobpazoBanue
anreOpanvyeckux
BBIPAKECHHUI,
JIOITy CTUMBIE
3HA4YeHUs

94

IloBTOpEHUE,
0000111eHNE U
CUCTEMaTHU3ALINS
3HAHUM.
[IpeoGpazoBanue
anredpanvecKux
BBIPAKCHU,
JIOITy CTUMBIE
3HAYEHUS

bu6nmnoreka LIOK
https://m.edsoo.ru/7f444
a%4

95

[loBTOpEHME,
000011eHuE U
CUCTEMAaTU3aALUs

3HaHui. OyHKIUU:

MOCTPOEHUE,
CBOMCTBaA
W3YYCHHBIX
byHKIMI

bu6nmnoteka LIOK
https://m.edsoo.ru/7f444
c56

96

IloBTOpEHUE,
0000111eH1E U
CHCTEMaTH3aIus

3HaHuii. OyHKUNH:

MOCTPOCHHE,
CBONCTBA
W3YYCHHBIX
byHKIHI

bubmuorexa [JOK
https://m.edsoo.ru/7f444f
44

97

[ToBTOpEHME,
000011IeHNe U
CUCTEMATU3ALIM

3HaHu. OyHKIUU:

IIOCTPOCHHUE,
CBOMCTBA
U3yYEHHBIX
byHKIHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f445
16a

98

[ToBTOpEHME,
o0o01eHue U
CUCTEMaTHU3aLIUS

bubnuoreka [JOK
https://m.edsoo.ru/7f445
2¢e6



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6

MOCTPOEHUE,
CBOICTBa
W3y4YEHHBIX
byHKIII

3HaHuM. OyHKINH:

[ToBTOpEHME,
000011IeHe U
CHUCTEMaTHU3aLUs
99 3HaHUM.
I'paduueckoe
pelieHue
YPaBHEHUU U UX

CUCTEM

bubmuorexa [JOK
https://m.edsoo.ru/7f445

516

[ToBTOpEHME,
0000111eHNE U
CUCTEMaTHU3AIIH
10 | 3Hanuit.

0 | I'padpuaeckoe
pelieHue
YPaBHEHUU U UX

CHUCTEM

10 Hroropas

) KOHTPOJIbHAS 1
pabora

10 O06001cHNE 1

) CUCTEMaTHU3AIIHS 1
3HAHUI

OBILEE

KOJIMYECTBO 102

YACOBIIO

I[TPOTPAMME

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBI

7 KJIACC



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

Kon

HpOBepHeMble NMPEeAMETHBIC PE3YJbTAThI OCBOCHUSA OCHOBHOM

NpoBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTarta
1 Yucna u BIYUCICHUS
. BrImonHATh, coueTas yCTHbIE U TUCbMEHHBIE TPUEMBIL, apU(PMETHUECKUE ICHCTBUS C
' palMOHAIbHBIMU YU CIIAMU
HaxoanTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUH, MPUMEHSATh pa3HO0Opa3Hble CIOCOOBI U
1.2 npuéMbl  BBIYUCICHHS  3HAUCHWH  JPOOHBIX  BBIPAKECHHUH,  COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH
[lepexoauts OT oxHONW (oOpMBI 3amucu 4Yucesn K Jpyroil (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH,
B OECKOHEYHYIO JICCITHYHYIO IpOOBb)
1.4 CpaBHUBATH U YNIOPSIIOUMBATh PallMOHAIbHbBIE YHCIIA
1.5 OxpyrasaTs uncna
BbInonHATh NPUKUAKY U OLEHKY pe3yibTara BBIYMCIEHUH, OLEHKY 3Ha4eHHH
1.6 YHUCJIOBBIX BBIPAKEHUH. BBINOIHATE NEUCTBHSI CO CTENEHSAMH C HATypaJbHBIMHU
II0Ka3aTeNIMU
1.7 [TpuMeHATh IpU3HAKYU IENUMOCTH, PA3JI0KEHUE HA MHOKUTENH HATYPAJIbHBIX YUCEI
Pemath npakTUKO-OpUEHTUPOBAHHBIE 33/]a4H, CBA3aHHbIE C OTHOLLIEHUEM BEIMYUH,
18 IIPONOPLUHOHAIBHOCTBIO BEJIMYMH, IPOLEHTAaMHM, HHTEPIPETUPOBATH pPE3YJIbTAThI
' pelieHuss 3amad  C  Y4Y4ETOM OTPAaHMYEHMH, CBA3aHHBIX CO  CBOMCTBaMH
paccMaTpuBaeMbIX 0OBEKTOB
2 Anrebpanyeckre BhIpaKCHUS
51 Hcnonp3oBarh anreOpanyeckyl0 TEPMUHOJOTHUIO U CUMBOJIMKY, NPUMEHSTH €€ B
' poliecce OCBOEHUs y4eOHOIro MaTepuaia
27 Haxomute 3HaueHus OYKBEHHBIX BBIPRKEHUH NIPU 3aJaHHBIX 3HAYECHUSX
' IIEPEMEHHBIX
53 BremonHATE 1MpeoOpa3oBaHusl ENOTO BBIPAKEHHS B MHOTOWIEH MPUBEIACHUEM
' NOI0OHBIX ClIaraeéMbIX, PAaCKpPbITUEM CKOOOK
)4 BbINOMHATE yMHOXEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHAa HA MHOTOYJIEH,
' IPUMEHATH (OPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH
Ocy1LecTBIATh Pa3yioKEHHE MHOIOWIEHOB HA MHOKHUTEIM € IIOMOIIBIO BEIHECEHHUS
2.5 3a CKOOKH OOIIEr0 MHOXHTENS, TPYNITHPOBKH CIAraeMbpIX, IPUMEHEHUsT (HopMyIT

COKpPAIEHHOI'O YMHOXKECHUS




26 [IpumensaTs npeoOpa3zoBaHKUs MHOTOWIEHOB JUIS PELICHUS PA3JIMYHBIX 3a7ad M3
' MaTeMaTUKH, CMEXHbIX IIPEAMETOB, U3 PEaIbHON IPAKTUKU
57 Hcnonb3oBaTe CBOMCTBA CTENEHEM C HaTypalbHBIMM IOKa3aTeNsAMU UL
' npeoOpa3oBaHuUs BEIPAKEHUN
3 YpaBHEHHUS U HEPABEHCTBA
Pemrate nuHelHbIE ypaBHEHUS ¢ OAHOW MEPEMEHHON, IPUMEHSIS IIpaBUila IEPexoaa
3.1 OT UCXOJHOTO ypaBHEHHs K PaBHOCWJIBHOMY eMy. I[IpoBepsTh, SBISIETCS JIM YHUCIIO
KOPHEM ypaBHEHUS
3.2 [TpumensTh rpadnueckre METOIbI IPH PEIICHUHN JIMHEWHBIX YPAaBHEHUN U UX CUCTEM
13 [MoxGupars nmpuMepsI ap YKCEN, SBISIOIUXCS PEIICHUEM JIMHEHHOTO yPaBHEHHUS C
' JBYMsI IEpEMEHHBIMU
14 CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO YpPaBHEHHUS C JBYMs
' NePEMEHHBIMHU; MOJIb3YSICh IPa(PUKOM, TPUBOIUTH PUMEPHI PELICHUS YpaBHEHUS
15 Pematp cucTeMsl IByX JIMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE
' rpaduvecku
CocTaBnATh U pemarh JJMHEHHOE YPaBHEHUE WA CUCTEMY JIMHENHBIX YPAaBHEHUH 110
3.6 YCIIOBUIO 3aJlauM, WHTEPIPETHUPOBAaTH B COOTBETCTBHUM C KOHTEKCTOM 33JauH
MOJTy4YEHHBIN pe3ysbTar
4 Koopaunats! u rpadpuku. OyHKINMN
N300pakaTb Ha KOOPAMHATHOM HOpPSAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YHCIOBBIE IPOMEKYTKU Ha
anreOpanvaeckoM si3bIKe
4.2 OtmeuaTs B KOOPAMHATHOM INIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPIANHATaM
4.3 Crtpouts rpaduku muHeHHBIX QyHKIUH. CTpouTh rpaduk GyHKINN y = [X|
OnuceBaTh C TOMOIIBIO (DYHKIMHA M3BECTHBIE 3aBHCUMOCTH MEXIY BETHMUYMHAMMU:
4.4 CKOPOCTBb, BpEMH, paccTosiHuE, IIEHY, KOJIMYECTBO, CTOWMOCTb,
IPOM3BOUTENBLHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUYU M0 3HAYEHUIO €€ apryMeHTa
[lonumatp rpaduueckuil crmocod® NpPEACTaBICHUS U aHaIW3a HHPOpPMAaLUH,
4.6 U3BJIEKATh U HHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPAPHKOB PEATBHBIX MPOLIECCOB U
3aBUCHMOCTEN

8 KJIACC




Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucia ¥ BEIUHCIIEHUS

1.1

Hcnonbs3oBaTh HayaabHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEJIBHBIX YMCEIl
JUISL CPaBHEHUS, OKPYTJICHUS U BBIYMCICHUN, N300paxaTh NeHCTBUTEILHBIC YHCIIA

TOYKaMHU Ha KOOPJIMHATHOM MPSAMOI

1.2

HpI/IMeHSITB IIOHATHUC apI/I(i)MeTI/I‘-IeCKOFO KBaApaTHOI'O KOPH, HAXOAUTH KBAAPATHBIC
KOpHHU, HUCIIOJIB3YA IIpHU HCO6XOJII/IMOCTI/I KaJIBKYJIATOP, BBIIIOJIHATDH Hp€O6paBOBaHI/I$I

BBIpAXECHH, COIepKalliX KBaIpaTHbIE KOPHU, UCIIOJIb3Yys CBOWCTBA KOPHEH

1.3

Hcrnonb30Bath 3amucu OOJIBIIMX U MAJIBIX YHCEJI C TOMOIIBIO JIECATUYHBIX APOOE 1

crenenel yncia 10

Anrebpanyeckue BbIpaKeHUS

2.1

HpI/IMeHSITL MNOHATHUC CTCIICHU C ICJIBIM IIOKAa3aTCJICM, BBIIIOJIHATDH Hp606p330BaHI/IH

BI:IpEl)KGHHﬁ, COACPIKAIIUX CTCIICHU C LICJIBIM ITOKAa3aTCICM

2.2

BhINOMHITE TOXASCTBEHHBIC Hp606p330BaHI/I$[ palluOHAJIBHBIX BBIpa)KeHI/Iﬁ Ha

OCHOBE ITPaBHJI ICHCTBUIA Ha/l MHOTOWICHAMH U aJreOpandecKuMu Ipo0sMu

23

PaCKJ'IaI[BIBaTB KBa,Z[paTHBIﬁ TpéX‘IJ’IeH Ha MHOXXUTCIIN

24

[IpumensaTh mpeoOpa3oBaHMs BBIPAKECHUN ISl PEIICHUS Pa3IHYHBIX 3a/1a4 U3

MAaTEMATUKH, CMCKHBIX ITPEIMETOB, U3 pCaJIBHOﬁ IIPpaKTUKH

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate HHHCﬁHHC, KBaApAaTHBIC YPABHCHUA UW pPALUOHAJIBHBIC YPaBHCHUA,

CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMS IIEPEMEHHBIMU

32

IIpoBOIUTE MpOCTEHIINE UCCICNOBAHUS YPAaBHEHHUNM M CUCTEM YpPaBHEHHUH, B TOM
Yucie ¢ MPUMEHEHHEM rpaduyeckux mpeacTaBieHui (yCTaHABIMBATh, UMEET JIU

YpaBHEHUE WJIM CUCTEMA YPABHEHUH pEIlIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

33

[lepexoauTh OT CIOBECHOM (GOPMYIHPOBKH 33/1a41 K €€ aaredpanyecKoi MOAEIH C
MOMOIIbIO COCTaBJIEHMS YPABHEHMSI UJIM CUCTEMBI YpaBHEHUM, HHTEPIIPETUPOBATH B

COOTBETCTBHH C KOHTEKCTOM 3a1a4u HOHy‘I@HHBIﬁ pe3yibTaT

3.4

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUs, OLEHKH, pEIIaTh
JTMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHON U WX CHUCTEMBI, JaBaTh IPaPUUIECKYIO

HIUTIOCTpaliO MHOXECTBA peHICHI/Ifl HEpaBCHCTBA, CUCTEMbI HCPABCHCTB

DOyHKIMH




[loHuMaTh W HCHONB30BaTh (PYHKIMOHANbHBIE MOHATUS M S3bIK (TEPMHUHBI,
4.1 CHUMBOJHMYECKHE O0003HAuCHMsI), ONpPENeNsATh 3HaueHHe (QYHKIUH IO 3HAYCHHIO
apryMeHTa, ONpeneisTh CBOWCTBA (PYHKIMU 1O €€ TpapuKy
Crpouts rpauku 3JIeMEHTapHBIX (PYHKINN BUA:
y=k/x
4.2 y
kix
, ¥ =X?, y =X, y = [X|, OIMCBIBAaTh CBOMCTBA YMCIOBON (PYHKINHU 1O €€ rpaduKy
9 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOIA
NPOBepPsieMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yabTara
1 Uucna u BIYUCIECHUS
1.1 CpaBHUBATh U YIIOPSIOUYMBATH PALlMOHAIBHBIE U HPPALlMOHAIILHBIE YHCIIa
Beimonuate apudpmernyeckue AEHCTBHS € paAllMOHAIBHBIMU YHCIIAMH, COYeTas
1.2 YCTHBbIE U MHUCbMEHHbIC IPUEMBI, BBINOIHATh BBIUUCIEHHS C UPPALlMOHAIBHBIMU
YHUCITaMU
HaxonuTh 3HaueHHs CTENEHEH C LeNbIMU IMOKa3aTelsIMU U KOpPHEW, BBIYMCIATDH
1.3
3HAYEHUS YHUCIIOBBIX BBIPAKCHUN
14 OKpyrnsiTh  IEMCTBUTENBHBIE YHCIA, BBIIOMHATH MPHUKUAKY  pe3ysibTara
BBIUMCIICHUH, OLIEHKY YUCIIOBBIX BBIPAXKEHUHN
2 VYpaBHEeHUs 1 HEPABEHCTBA
Pemiate JuHEiHbIE U KBaJpaTHbIE ypaBHEHMsI, YPaBHEHUs, CBOIAIIMECT K HUM,
2.1
npocTelime ApoOHO-PaMOHAIbHbIE YPaBHEHUS
Pemiate cucteMbl IBYX JIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU M CHCTEMBI
2.2
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YpaBHEHHE HE SBISCTCS JINHEHHBIM
Pemrate TeKCTOBBIE 3a/1a4M aNreOpanvdeckuM CocoOOM C TIOMOIIBIO COCTABICHUS
23
YpaBHEHUsI UM CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMS IEpeMEHHBIMU




HpOBO,Z[I/ITL HpOCTGﬁLHHC ncCiaca0BaHus ypaBHeHPIfI n CUCTEM ypaBHCHHﬁ, B TOM

24 quclie C IPUMEHEHNEM IrpapuuecKux NpeCcTaBlIeHui (HanpuMep, yCcTaHaBIUuBaTh,
MMEET JIM ypaBHEHHE UM CUCTEMa YpaBHEHUH pEeIIeHus, €CIIM UMEET, TO CKOJIBKO)
5 s Pemiate nuHeliHbIe HEpaBEHCTBA, KBa/IpaTHbIE HEPABEHCTBA, H300pakaTh peleHHE
. HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUChIBATh PEILIEHUE C TOMOLIbIO0 CUMBOJIOB
Pemate cucTeMbl JTUHEWHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIINE
2.6 KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHWE CHCTEMbl HEPaBEHCTB Ha
YHCIOBOM MPSIMOH, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB
2.7 Hcnionb30BaTh HEPaBEHCTBA MPH PEIICHUH Pa3IMYHbBIX 3a7a4
3 OyHKIUH
Pacnio3HaBaTth (QyHKUMM M3y4eHHBIX BHIOB. Iloka3biBaTh CXeMaTHYECKU
31 pacIioyio’keHre Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (QyHKIMH BHaa: y=KX,
. y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Ha4eHUH KOIP(HUIIMCHTOB,
OIHCHIBATH CBOWCTBA (PYHKIUI
35 IToka3pBaTh CXEMAaTUYECKH pACIOJIOKEHHE HAa KOOPAWHATHOM IJIOCKOCTH
' rpadukoB GyHkIUi Buga y = VX, y = |X| u onuchIBaTh CBOMCTBA (PYHKITUI
33 Crpouth M u300pakaTb CXEMAaTUYECKH TIpauKu KBaJpaTUUYHbIX (YHKIUH,
' OIUCHIBATh CBOMCTBA KBAIPATUYHBIX (YHKLIUH MO UX Tpadukam
34 Pacrnio3HaBaTh KBaJgpaTHUHYI0 (QYHKLIHIO 1O (opmyse, NPUBOIUTH HPUMEPHI
' KBaJPaTHYHBIX (PYHKIUI U3 peaTbHON )KU3HH, QU3UKH, TEOMETPHH
4 Apudmerndeckasi 1 reoOMeTpuIecKas Iporpeccuu
i1 Pacrnio3HaBaTh apu(METHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCHU TPH PasHBIX
. croco0ax 3aJaHus
42 BbInONHATE  BBIYMCIIEHUS C  HUCHOJb30BaHHMEM  (QOpMya  n-TO  4JeHa
' apu(pMEeTUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbI IIEPBBIX N YICHOB
43 N300pakaTh 4ieHbl MOCIEI0BATEIILHOCTH TOUKAMU Ha KOOPAMHATHON TIOCKOCTH
Pemiate 3a1aun, cBsA3aHHBIE C YUCIOBBIMH IOCIIEA0BATENLHOCTIMH, B TOM YHCIIE
4.4 3aJauyil U3 pealbHON JKU3HU (C HCIOJNB30BAaHUEM KaJbKYJIATOpa, H(PPOBBIX

TEXHOJIOTHHN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COACPKAHUSA
1 Yucna v BIYMCIECHUS
JpoOu OOBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO] OT OAHOM (POPMBI 3aMMHMCH APOOEH K
1.1 apyroi. IloHsTHe panMOHAJIBHOTO 4YHCIA, 3alUCh, CPABHEHME, YIOPSJOYMBAHUE
palOHaIbHBIX YNCEIN

- Apudmerndeckue JeWCTBUS ¢ pallMOHAIBHBIMU YKciaaMu. Perenue 3agau U3 peaibHOM
' NPaKTUKU Ha YacTH, Ha APOOH

13 CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM: ONpeeIeHre, IpeoOdpa3oBaHne BhIPAKEHNU Ha
' OCHOBE ONpe/EICHNUs, 3a1Ch OOIBIINX YHCEI

L4 [TpoueHTsl, 3anKuch NPOLIEHTOB B BUJIE ApOoOU U ApOOH B BHJIE TPOLEHTOB. TpU OCHOBHBIE
' 3a[]a4y Ha IPOLEHTHI, PEIICHNE 3a/1a4 U3 PeaJIbHON IIPAKTUKHU

1.5 [IpuMeHeHne NpU3HAKOB IEIMMOCTH, Pa3I0KEHNUE HA MHOKUTEIN HATyPaJIbHBIX YHUCE

1.6 PeasibHbIe 3aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi © 00paTHasi MPOMOPIUOHATBHOCTH

2 AnreOpanyeckue BeIpaKeHUS

51 IlepemeHnHBIE, YNCIOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOM. JlOIyCTUMBIE 3HAYEHUS
' IIEPEMEHHBIX

25 [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMM B BUJE (opMyJsibl. Beruncienus mno
' bopmynam

23 [TpeoOpa3zoBanue OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO PaBHBIE BHIPAKEHUS

24 CBolicTBa CTENEHNU C HATYPAJIbHBIM [10KA3aTEIIEM

5 OpnnHouneHsl 1 MHOTOWIEHB!. CTeneHb MHOrowieHa. Cl0KeHue, BBIMATaHUE, YMHOKEHUE
' MHOT'OYJIEHOB

26 ®opMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI U KBajpaT pazHoctu. dopmyna
' pa3HOCTH KBaApaToB. Pa3noskeHne MHOrOWICHOB HAa MHOXKHTEIN
3 YpaBHeHUst

31 YpaBHeHUE, KOpEHb ypaBHEHHUSI, PAaBUIIa PEOOpa30BaHMs YPAaBHEHHsI, PABHOCUIBHOCTD
' YpaBHEHUU

19 JIuHeliHOE ypaBHEHHE C OJHOW INEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOIO ypaBHEHUs,
' pELICHHE JINHEWHBIX YPAaBHEHUI




33 CocraBneHue ypaBHEHHI 10 YCIOBUIO 3aJ1a4yl. PelieHrne TeKCTOBBIX 33724 ¢ OMOIIbIO
' YpPaBHEHUU

34 JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU H €T0 rpaduk

CucreMa AByX JIMHEHHBIX YpaBHEHUW C ABYMsA IE€pEMEHHBIMHU. PelleHne cucteM
3.5 ypaBHEHUI crtocoOOM MOACTaHOBKH. [IprMepsl perieHns: TEKCTOBBIX 3aau ¢ IOMOIIBIO
CUCTEM YpaBHCHUHN

4 Koopaunate! u rpadpuxu. OyHKImun

4.1 KoopanHara Touku Ha npsiMon

4.2 UucnoBble TPOMEXKYTKU. PaccTosiHue MeX Ay JIBYMsl TOUKAMHU KOOPJAUHATHOU MPSMOM

43 [TpssmoyrosbHas cucteMa koopauHat, ocd Ox u Oy. Abcumcca U opAWHATa TOYKH HA
' KOOPJIMHATHOM IMJIOCKOCTH

44 [Ipumepsr  rpadukoB, 3amaHHBIX Qopmynamu. UreHwe TpaduKOB peaTbHBIX
' 3aBUCUMOCTEMN

4.5 [Tonsitue pynkuuu. I'papuk ¢pyuxnuu. CoiictBa GyHKUNN

4.6 Jluneiinas ¢ynkuus, e€ rpaduk. I'padux Gynkum y = [x|

4.7 ['padmyeckoe pelnieHue TMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI

8 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COACPKAHUSA

1 UYucna v BBIYUCICHUS

. KBanparubiii kopenb u3 uyucina. [lonstue o6 uppanmoHaibHOM uucie. [lecsaTuuHble
' NPUOTIHKEHUS UPPALIMOHATIBHBIX YHCE

- CaoiicTBa apuMEeTUYECKUX KBAJPATHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa3oBaHUIO
' YHCIIOBBIX BBIPAKEHUN U BbIUKCICHUSIM. [leficTBUTENbHBIC YKCIa

1.3 CrerneHb ¢ ENBIM MOKa3aTeseM U e€ cBoiicTBa. CTaHmapTHas 3allicCh Yncia
2 Anrebpanueckie BbIpaKECHUS

2.1 KBanpartnblit TpéxuseH, pa3nokeHne KBaApaTHOro TpEXUIIeHAa HA MHOXKHUTETTN

2.2 AnrebOpanueckas ApoOb. OCHOBHOE CBOMCTBO ayiredpandeckoi apoodu

23 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHE, JICTICHUE anredpandeckux apooeit

2.4 PanmroHanbHbIE BRIpQXEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEHHUS 1 HEPABEHCTBA

3.1 KBanparHoe ypaBHeHHe, (popmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera

3.2 Pewienne ypaBHeHuUi, CBOAAIIMXCA K JIMHEMHBIM U KBaJAPAaTHBIM




33 [pocreiimue 1poOHO-pallMOHATbHbBIE YPAaBHEHUS
I'paduueckast uHTEpHpeTalvs YpaBHEHUH € IByMsl IEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
34 yYpaBHEHUH C JAByMs NepeMeHHbIMH. IIpuMepsl pelieHus CHCTeM HeJIMHEeHHbIX
YpaBHEHHH ¢ IByMsI IepeMEHHBIMU
3.5 Perienue TekCTOBBIX 3aa4 anreOpandyeckuM crocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHON IEPEMEHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU
3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OIHOM NEpEMEHHON
4 OyHKIUU
il [Tonsitue pynkuuu. O61acTh ONpeaesieHNs U MHOXKECTBO 3HaueHUH QyHKuuu. CriocoOsl
' 3amanus PyHKIUH
4.2 I'padux Gynkimu. UreHne cBocTB GyHKIMHU 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB PyHKIUH, OTPAKAIOUINX pealIbHbIE TPOIECCH
14 @OyHKIUY, ONUCHIBAIOLINE TPIMYIO U 00paTHYIO MPOMOPIUOHAIBHbIE 3aBUCMOCTH, UX
' rpaduku
4.5 OyHKIUU y =X y = X’
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHU I
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna 1 BIYMCICHUS
1.1 PanyonanbHble yncna, UppalMOHATIbHBIE YHUCIIA, KOHEYHbIE U OECKOHEUHbIE IECATUYHbIE JPOOU
MHOXeCTBO JAEWCTBUTENBHBIX YHCEN, JACUCTBUTEIbHBIE 4YHCIIA KaK OECKOHEUYHbIE
1.2 JeCATUYHbIE JApoOHM. B3auMHO 01HO3HaUYHOE COOTBETCTBHE MEXAY MHOKECTBOM
NeWCTBUTENBHBIX YMCET U KOOPIMHATHOM npsiMoii. CpaBHEHUE JeHCTBUTENBHBIX YUCET
1.3 Apudmerndeckue 1eUCTBUS C ICUCTBUTEIBHBIMH YHCIAMHU
W3mepenusi, mnpuOIMKEHUs, OLEHKH. Pa3smepsl OOBEKTOB OKPYXAlOIIEro MHpa,
14 JUINTENBHOCTh IMPOLIECCOB B OKpykaromeM mupe. [IpubmmkéHHoe 3HaYeHHe BEIHYMHBI,
' TOYHOCTh NpuOmkeHus. OkxpyriaeHune uwucen. llpukuaka M OIEHKAa pe3yJbTaToOB
BBIYUCIICHUI




ypaBHCHI/IH 1 HCPABCHCTBA

2.1 YpaBHEHUS C OJTHON MTEPEMEHHOMN

2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMUXCS K IMHEHHBIM

23 KBanpatHoe ypaBHeHue. PelieHue ypaBHEHM, CBOASIUXCS K KBaAPAaTHBIM

4 bukBanpatHoe ypaBHeHue. [IpuMepsbl perieHrst ypaBHEHH TPEThE U YETBEPTOM CTEMEHE
. Pa3I0KEHUEM Ha MHOKUTEIH

2.5 Pemenne npo6HO-palnOHAIBHBIX YpaBHEHUN

2.6 Cucrembl ypaBHEHUI

2.7 VYpaBHeHUE ¢ AByMsI IEPEMEHHBIMU U €ro rpaduk

2.8 Pemrenne cucreM AByX JTUHEHHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU

2.9 Pemenne cucrem qByX ypaBHEHUH, OAHO U3 KOTOPBIX JTUHEHHOE, a IPYroe — BTOPOU CTEIIEHU

2.10 | I'padpuueckas uHTEpHpeTALIMs CUCTEMBl yPaBHEHUHN C IByMsI IEPEMEHHBIMU

2.11 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CriocoooM

2.12 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA

2.13 | PeuieHue nuHENHHBIX HEPABEHCTB C OJJHOUN MEPEMEHHON

2.14 | PemeHne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW ITEPEMEHHON

2.15 | KBagparHble HepaBeHCTBa

2.16 | I'padpuueckas uHTEpHpeTalys HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU
3 OyHKINH

11 KBangparnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. IlapaGona, KOOpAMHATHI BEPIIUHBI
' napaboIIbl, 0Cb CAMMETPHH TTapadOoITbl

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku dynkmuit y=k/x, y = x* u X cBOMCTBa

34 I'paduxu QyHKIINH , ¥ UX CBOHCTBA
4 UYucnoBele NOCIEA0BATENBHOCTH

il OmnpeneneHue M CcnocoObl  3aJaHMsl YMCIOBBIX  IIOCIEAOBATEIbHOCTEH. 3ajaHue
. MOCJIeI0BATENbHOCTH PEKYPPEHTHOM (hopMyIol U pOopMyIIoif #-T0 uieHa

42 Apudmernueckass nporpeccus. PopMmysbl 7-TO WieHa apudMETHYECKON TMPOTPECCHH,
. CYMMBI [IEPBBIX /1 YWICHOB

43 I'eomerprueckas nporpeccust. @opMyiisl 72-ro 4jaeHa FeOMETPUUECKON IPOrPECCUH, CyMMBI
' IIEPBBIX /1 YWICHOB

a4 N3o0paxenne 4iaeHOB apU(PMETHUECKONM M TeOMETPUYECKOM MpOrpeccuil TOYKaMu Ha

KOOPJAMHATHOM MIIOCKOCTH. JIMHEWHBIN U KCITOHEHIIMATBHBIA POCT




4.5 CnokHbIE TPOLIEHTHI

IMPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHWSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIETI'O OBPA3OBAHU A

IIpoBepsiemble TPeOOBAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
Ha ocHOBe PI'OC

VYmMmenue OIICpHUPOBATh IOHATUAMU: MHOXKCECTBO, IMIOAMHOXKECTBO, OII€pallkii Hal
MHOXECTBAMU; YMCHUC ONICPUPOBATH IMMOHATHAMMU: rpa(b, CBSI3HBIN rpa(b, ACPEBO,
[UKJ, IPUMCHATH WX NpPpU PCIICHHUU 3aJad4; YMCHUC HUCIIOJIB30BATbh rpa(bnqecxoe
MNpEaACTAaBJIICHUE MHOXKECTB JIA OIMMCAHUA PCAJIBbHBIX NPOUCCCOB U 5[BJ'ICHPII>1, npu

pelIeHnn 3a7ja4d U3 APYTUX y4eOHbIX TPEIMETOB

YMeHune onepupoBaTh MOHSATUAMH:  ONpEAENieHHe, akCuoMma, TeopeMma,
JIOKA3aTelIbCTBO; YMEHHE pPACIMO3HABAaTh HCTHHHBIC W JIOKHBIC BBICKA3BIBAHMS,
MPUBOJUTEH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPHIIAHUS

BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIIO, IMIPOCTOE M COCTABHOE
YHUCIO, JEIUMOCTh HATypPaJbHBIX YHCEIN, MPU3HAKUA JEIUMOCTH, LIEJIOE YHCIIO,
MOJyJIb YMCIIa, OOBIKHOBEHHAs OpoOb M JECATHYHAs APOOb, CTaHAAPTHBIA BHI
quclia, PpAlUOHAJIBHOE YHUCIIO, WPPALMOHAIBHOE YHUCIO, apuPMeTHUYecCKuit
KBaJPaTHbII KOPEHb; YMEHHUE BBIIOJIHATh JIEHCTBHS C YUCIaMH, CPaBHHUBAaTh U
YHOPSIIOUMBATh YWCA, MPEACTABIATh 4YHCIA HAa KOOPAUMHATHOM MpsSMOM,

OKPYTJATH YKUCJid, YMCHHUC ACIIATh MPUKUIKY U OLCHKY PE3YyJibTaTa BBEIUMCIICHUH

YMeHue omnepupoBaTh MOHATHUSAMHU: CTEMEHb C [ENbIM  IOKa3aTeleM,
apudmeTnyecKkuil KBaJIpaTHBI KOpEHb, MHOTOUJIEH, anreOpanueckas IpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATYypalbHOW CTEIeHH OOJIbIIE €IMHUIIBL;
YMEHHUE BBINMOJIHATE pacdy€Tsl 1Mo (GopMysam, mpeoOpa3oBaHUs IIENBIX, JAPOOHO-
palMOHATILHBIX BBIPAKEHUH W BHIPAKEHHUH C KOPHIMH, Pa3IOKEHUE MHOTOYICHA
HA MHOXUTEIH, B TOM YHCJIE C MCIOIb30BaHHEM (DOPMYIN Pa3HOCTU KBAJpaToOB U

KBaJpara CyMMbI U Pa3HOCTH

Kon
NMpoBepsIeMoOro
TpeOOBaAHUSA

1

2

3

4

5

YMeHHe onepupoBarh MOHATHAMHU: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOMN
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE
peliaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHUS, IPOOHO-PALIMOHATIbHBIE YPAaBHEHUS

C OJIHOM TIEPEMEHHOH, CHCTEMbI JBYX JIMHEMHBIX YypaBHEHWH, JMHEUHBIC




HEPaBEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-pAIlIOHAIbHBIE HEPABEHCTBA C
OJIHOI IIEPEMEHHOM, B TOM YHUCIIE NPU PELIEHUU 3aJad U3 APYTUX IPEeIMETOB U
MPAKTUYECKUX 3a/ay; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO MPSIMYyI0 U
KOOPAMHATHYIO TJIOCKOCTD JUTsl U300paKEeHUS pellIeHUi ypaBHEHU, HEPaBEHCTB U

CHUCTEM

YMeHue onepupoBath NOHATHAMU: QYyHKIMS, rpaduk GyHKIUH, HYIH QYHKIINH,
MPOMEKYTKH  3HAKOIOCTOSHCTBA, IPOMEXKYTKH  BO3pAaCTaHHs, YOBIBaHHS,
HaumOoNblllee W HaWMEHbIIee 3HAYCHUS (DYHKIMU; YyMEHHE OIEepUPOBATH
MOHATHSMHE: TIpsSMasi IPOMOPIIMOHAIBHOCTD, JTUHCHHAS (DYHKIWS, KBaIpaTHIHAS
byHkums, obOpaTHas NPONMOPIHHUOHAIBHOCTh, Mapabojia, Turepoonaa; yMEHHE
cTpouth rpaduku QyHKIUH, UCIOJIB30BaTh TPAQUKH JIIsl ONPEICIICHUS CBOWCTB
MIPOLIECCOB M 3aBUCHMOCTEH, JJISl PEIICHUS 3a/1a4 U3 JPYTHX YIeOHBIX MPEIMETOB
U peaTbHOW JKW3HH, yMCHHE BBIpaXaTh (HOPMYyJTaMH 3aBUCHMOCTH MEXIY

BEIN4YNHaMN

YMeHue omnepupoBaTh MOHATHAMHU: MOCJIEIOBATEIBHOCTh, apudMeTHyecKas H
reoMeTpuyecKas MIPOrPECCUH; yMEHHE HCIOJIb30BaTh CBOICTBa
MOCIIEA0BATENBHOCTEHN, POPMYJIIBI CYMMBI U OOILEro YieHa MPH pelIeHUH 33134, B

TOM YHUCJIC 3a1a4 U3 APYyTrux y‘le6HLIX npeaMETOB U peaHBHOﬁ KHU3HHU

YMeHue pemars 3aJjaui pa3HbIX TUIOB (B TOM YHCJIE HA IPOLIEHTHI, JOJIN U YacTH,
JBIDKEHUE, paboTy, IIEHy TOBApOB M CTOMMOCTh MOKYIIOK U YCIIYT, HAJIOTH, 33/1a41
U3 00facTW ymOpaBieHUs JUYHBIMA M CeMEWHbIMU (pUHaHCaMHu); yMEHHe
COCTaBJISITh BHIPAXKEHUS, ypaBHEHUS1, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3a]]auH,
UCCJIEIOBATh MOJYyUYEHHOE PEIICHHE U OLIEHUBATh MPaBA0N0I00HOCTh MOTyUYEHHBIX

pe3yNbTaToOB

YMeHue ornepupoBaTh MNOHATUAMU: (QUIypa, TOUYKA, OTPE30K, MpsAMas, JIyd,
JOMaHasl, yYroj, MHOIOYTOJIBHUK, TPEYyrOJIbHUK, paBHOOEIPEHHBIH U
PaBHOCTOPOHHUIM TPEYTOJIbHUKH, MpPSIMOYTOJNbHBI TpPEYroJbHUK, MEIUaHAa,
OuCCeKTpUCa W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJNIBHUK, IapajuielIorpamm,
poMO, TPSIMOYTOJIbHUK, KBaJpaT, Tpameuus; OKPYKHOCTb, KPYT, KacaTellbHas;
3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHM (DPUT'YypaMu; YMEHHUE pelaTh 3a7ayd, B TOM
quCciie U3 MOBCEJAHEBHOM JKM3HM, HAa HAXOXJIEHUE I'€OMETPUUYECKUX BEIUYHMH C

PUMEHEHUEM H3yUYCHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHune onepupoBaTh NOHATUSMH: PaBEHCTBO (UTYp, pAaBEHCTBO TPEYTOJIbHUKOB;
MapaJUIEIIbHOCT U NEPIEHAUKYJAPHOCTh IPSAMBIX, YOI MEXAY IPSIMbIMY,

NEPIEHANKYIISAP, HAKIOHHAs, MpOeKHus, mnoxobue  ¢uryp, momoOHbIe




TPEYrOJbHUKH, CHMMETPUS OTHOCUTENBHO TOUKH U IIPSIMOM; yMEHHUE PaclIO3HaBaTh
pPaBEHCTBO,  CHUMMETpHUIO M  noxobue  ¢uryp, NapauieabHOCTb U

MEPIEHAUKYISIPHOCTD MPSIMBIX B OKPYXKarOLEM MUPE

11

YMeHne onepupoBaTh MOHSATUAMM: JUIMHA, PACCTOSIHUE, yrojl (BeJIMYMHA Yria,
CHUHYC M KOCHUHYC yTIjla TPEYyroJibHHKa), IUIOIajb; YMEHUE OLIEHUBATH Pa3MephI
IIPEeIMETOB U OOBEKTOB B OKpY)KAIOIIEM MHUPE; YMEHHE HNPUMEHSATH (HOPMYJIbI
MepUMETPA U IUIOIIA/ I MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIA/IA KPyTa,
o0beMa TPSIMOYTOJIBHOTO TapajuleNieNue/la; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyYMME€ YIVIOB TPEYIOJIbHHKA, TEOPEMY
[Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS JJIi BBIYUCICHUS JJIUH,

pacCTOSIHUM, TUIOIIAIeH

12

Ymenne n3o0paxarh MIOCKHE (QUTYypbl U UX KOMOMHAIMH, MPOCTPAHCTBEHHbBIE
(bUrypsl OT pyKH, € IIOMOLIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB

IO TEKCTOBOMY HJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh MOHATHSAMH: MPSMOYTOJibHAsh CHUCTEMa KOOpPIWHAT;
KOOPJIMHATHI TOYKU, BEKTOP, CYMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO,
CKaJSIpHOE€ TIPOU3BEJCHUE BEKTOPOB, YMEHHE HCIOIb30BATh BEKTOPHI U
KOOPJIMHATHI JUIsl MPEACTABICHUS JAHHBIX U PEIICHHS 3a/Jad, B TOM YHCIE W3

JPYTUX y4eOHbIX IPEIMETOB U peaIbHOM KU3HU

14

YMeHune omnepupoBaTh MOHSATHSMHU: CTOJOMKOBBIE M KPYTOBBIE JHUArpamMMbl,
TabmuIpl, cpeaHee apupMeTHUeckoe, MeJuaHa, HauOoJiplllee M HaUMEHbIlee
3HAYEHHS, pa3Max YHUCIOBOTO HabOpa; YMEHUE HU3BJIEKaTh, HHTEPIPETUPOBATH U
peoOpazoBbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B TAOIUIIAX U HA qUarpammax,
OTPaXKAIOIIYI0 CBOMCTBA M XApPAKTEPUCTUKU PEATbHBIX IMPOIECCOB U SIBJICHUI;

YMCHHUEC paCliO3HaBaTh U3MCHYMBLIC BEJIMYMHBI B OKPYXKAIOIIEM MUPC

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHbBIN ONBIT (CIy4alHBIA SKCIIEPUMEHT),
AJIeMEHTapHOE COOBbITHE (3JIEMEHTApPHBIM MCXOJ) CIYy4aHOIO OMbITa, CIy4aiiHOe
cOOBITHE, BEPOATHOCTb COOBITUS; YMEHHE HAXOAUTh BEPOATHOCTHU CIIydaWHBIX
COOBITHI B OIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE
pemare 3aJaud METOJAOM OPraHM30BaHHOTO Iiepedopa M C HCIOJIb30BaHUEM
NpaBUja YMHOKEHHS; YMEHHE OIICHWBATh BEPOATHOCTH PEAJHHBIX COOBITHH U
SBJICHUH, IOHUMATbh POJIb MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI
B OKPY>KaIOII[eM MUPE U B )KU3HU; 3HAKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIINX YUCE U €ro POJIBIO B MAaCCOBLIX SAIBJICHUAX
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YMeHue BbIOMpaTh MOAXOAAIINN M3YYEHHBIA METOA MJIs pelleHUs 3a1aud,
IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HU,
pacno3HaBaTh IPOSBICHHE 3aKOHOB MAaTE€MaTHKHM B HCKYCCTBE, OIIMCHIBATh
OTZEIIbHBIC BBIJAIOIIHECS PE3YJIbTATHI, IIOJyYCHHBIE B XO1€ Pa3BUTUA MATEMATUKU
KAaK HayKW, IPUBOAUTH IPUMEPHI MAaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB B

OTEUYECTBEHHOU U BCEMUPHOU UCTOPUH

HEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Uucna v BBIYUCIECHUS

1.1 Harypanbhbie u nenbie yucia. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel

1.2 OOBIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEUHbIE IepuoAnYecKue Apodu

1.3 PannonanbHble yncna. Apudmernyeckue onepanuy ¢ pauoHaJIbHBIMU YUCIaMU

1.4 JeiicTBuTenbHble yncaa. ApudmMeTndeckre onepaluy ¢ AeHCTBUTENbHBIMU YHCIaMU

s [MpubnukEHHBIE BBIYMCICHUS, TPABWIA OKPYIJICHHS, NPUKHUIKA WU OLEHKA pe3yJbTaTa
' BBIYKCIICHUN
2 AnrebGpanyeckie BbIpaKeHUS

2.1 bykBeHHbIE BhIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp c uenbiM nokazateneM. CTemneHb € palMOHANbHBIM MoOKaszareneMm. CBoiicTBa
' CTENEHU

2.3 MHorouseHsl

2.4 Anrebpandeckas 1poob

) s Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JlelcTBrs ¢ apupMeTHUYECKUMU KOPHIMU
‘ HaTypaJbHOU CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA

3.1 Lenbie u 1po6HO-panoHaNbHbIE YpaBHEHHUS. CUCTEMBI B COBOKYITHOCTH YpaBHEHUI

3.2 Henble u 1po6GHO-panoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemrenue TekcTOBEIX 3a51a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 IlocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS ITOCIIEA0BATEILHOCTEH




4.2 Apudmernueckas 1 reomeTprueckas nporpeccu. @opmyiia CI0KHBIX POLIEHTOB
5 OyHKIMHU
OyHKusg, crmocodbl 3amanus GyHkuuu. ['paduk dysHkuuu. OOmacTe ompeaeneHus |
. MHOXecTBO 3HadeHWH QyHkuuu. Hymn ¢yskumu. [IpomexyTkn 3HAKOMOCTOSIHCTBA.
> [IpomMexyTkr MOHOTOHHOCTH (HYHKIIUU. MakcCuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonbiee
Y HaMMeHbIllee 3HaueHHe (PYHKIIMU Ha TPOMEKYTKE
6 Koopaunats! Ha psIMOi 1 IJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOoBbI KOOPAUHATHI Ha MIIOCKOCTH
7 I'eomeTrpus
7.1 ['eomerpuueckue Gurypsl 1 ux CBOMCTBa
7.2 TpeyroapHuK
7.3 MHOroyrojisHUKH
7.4 OKpyXHOCTb U KPYT
7.5 N3mepenne reoMeTpudecKux BEIMYHUH
7.6 BexkTopsb! Ha miiockocTu
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/JNYECKOE OBECITEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

Anrebpa, 7 kiacc/ MakaperaeB FO.H., Munmiok H.I'., Hemmko K.U. u npyrue,
AxkmonepHoe oouiectBo «M3aarenserBo «lIpoceemenue» 2023
AnreOpa, 8 kiacc/ Makaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxkionepHoe obuiectBo «M3aarenberBo «lIpoceemenue» 2023
Anrebpa, 9 kiacc/ Makaporues FO.H., Munmtok H.I'., Hemkos K.W. u npyrue,
AxkrmonepHoe obmectBo «M3narensctBo «IIpocsemienue» 2023

METOAUYECKHE MATEPHUAJIbBI VI YUUTEJIA

Anrebpa, 7 kiacc/ Makaporues FO.H., Munmtok H.I'., Hemkos K.W. u apyrue,
AxrnonepHoe obmectBo «M3narenscTBo «IIpocsemienue» 2023
Anrebpa, 8 kiacc/ Makaporue FO.H., Munatok H.I'., Hemmkos K.U. u npyrue,
AxkrmonepHoe obmectBo «M3narenscTBo «IIpocsemenue» 2023
Anrebpa, 9 kiacc/ Makaperues FO.H., Munmrok H.I'., Hemmkos K.U. u npyrue,
AxmonepHoe oouiectBo «M3aarenserBo «lIpoceemenue» 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ONeKTpOHHBIN OaHK 3aaHui U1t OpMHUPOBaHUS (PYHKIIMOHATHHON (MaTeMaTUYECKOM)
rpamMoTHOCTH https://fg.resh.edu.ru/
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