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HOACHUTEJBHASA 3AIIMCKA

Anrebpa ABISIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa30BaHUS:
OHa oOecreunBaeT W3y4YEHUE IPYTUX AUCIUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK H
T'YMaHUTapHOTO LUKIIOB, €€ OCBOEHHUE HEOOXOIUMO AJIsl MPOJOHKEHHUS 00pa3oBaHUS U B
NOBCEIHEBHON Jku3HHM. Pa3BuTne y oOydaromuxcss Hay4HbIX MPEACTaBICHUN O
IMPOUCXOXKIIEHUA U CYIIHOCTH airedpandeckux aOcTpakuuid, croco0e OTpaKeHus
MaTEeMaTUYeCKOM HayKoOM SBJIEHMM M TPOLECCOB B NpHUpoAe M oOIIecTBe, poJd
MaTEMaTUYECKOr0 MOJICJIMPOBAHUSI B HAYYHOM IIO3HAHMM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4eCTB MBIIUICHUSI, HEOOXOAUMBIX s
ajanTalyy B COBpeMEHHOM LU@poBoM obuiecTBe. M3ydeHue anreOpsl oOecrieuynBaeT
pa3BuUTHE yMeHUsi HaOI0aTh, CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS ® BBIBOJBI, (opMynIupoBaTh yTBepxkaeHus. OCBOeHHE Kypca aireOpbl
o0OecreunBaeT pa3BUTHE JIOTMUECKOTO MBINIJICHUSI OOYYaIOMUXCSA: OHU HCHOIB3YIOT
NEAYKTUBHBIE ¥ WHIYKTHBHBIE PACCYXXICHHsA, OOOOIEHHNE ¢ KOHKPETH3AIIUIO,
abctparupoBanne u aHajoruto. OO0yueHue anrebpe mpeamnoiaracT 3HaAYUTEIbHBIN 00BEM
CaMOCTOSITENIbHON JEATENBHOCTH O0YYAIOIIUXCs, MO3TOMY CaMOCTOSITENIbHOE PEIICHUE
3a]a4 SABJIACTCS peau3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00yUeHHUS.

B crpykType mporpammbl y4eOHOro kypca «AnreOpa» [IJsi OCHOBHOIO OOILIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJIepKaTelIbHO-MeToinueckue TuHun: «Hucna
U BBIYUCICHUS», «AJreOpanyeckue BbIpaXEHUs», «YPAaBHEHHUS W HEPABEHCTBA,
«Dynkuum». Kaxngas u3 3THX COAEpPKATEIbHO-METOAWYECKUX JIMHUM pa3BUBAETCA Ha
MPOTSKEHUU TPEX JIET U3Y4YEHHUs Kypca, B3aMMOJEWUCTBYS C JAPYTMMH €ro JIMHUSAMU. B
XO0Jle¢ M3Y4YeHHUs Y4YeOHOro Kypca OOyYaroIIMMCSl MPUXOJUTCS JIOTUYECKH PACCykAaTh,
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3U C 3TUM B MporpaMmy y4eOHOTro
Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHMKH, MPEICTABIECHHBIE BO BCEX
OCHOBHBIX pa3lielaXx MaTeMaTH4eckoro oOpa30oBaHUS U CIOCOOCTBYIOIIME OBIAJECHUIO
00y4JamuMHUCs OCHOB YHHBEPCAJIBHOTO MaTeMaTHYecKOro si3pika. CopepaTenbHOM U
CTPYKTypHOH =~ OCOOEHHOCTBIO  yueOHOro Kypca  «AnreOpa»  sBISETCS  €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxanue nuHuM «Yucna W BBIYHUCICHUS» CIYKUT OCHOBOM JJisl AaibHEHIIEro
U3YUYEHUS] MAaTE€MaTUKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYYalOIIUXCA JIOTHUYECKOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHUS  IMOJB30BATHCA  QJIrOPUTMaMHM, a  TaKxKe
NPUOOPETEHUIO TMPAKTHUECKUX HAaBBIKOB, HEOOXOAMMBIX [IJIsl TMOBCEIHEBHOM JKU3HH.
Pa3BuTue MOHATHS O YKCIE HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs CBSI3aHO C
palMOHANIBHBIMU U HUPPAMOHAILHBIMU 4YHCJIaMH, (OPMUPOBAHUEM NPEACTABICHUN O
JNEWCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOEHHUSI YMCIOBOW JIMHUU OTHECEHO K CPEIHEMY
00111eMy 00pa30BaHMUIO.

Copepxanve ABYX anreOpanyecKWx JIMHUNA — «ANreOpanuecKue BBIPOKCHHS» U
«YpaBHEHHSI M HEPAaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Y OOYYarOMIUXCS
MaTEMaTUYECKOTO arapaTa, He0OXOIUMMOTO JUIsl PEIISHUs 3a/1ad4 MAaTEMATHUKH, CMEKHBIX
NpEeIMETOB W TMPAaKTUKO-OPUEHTHUPOBAHHBIX 3aaady. Ha ypoBHE OCHOBHOro 00111ero
oOpa3zoBaHusi Y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT PAMMOHAILHBIX BBIPAKCHHUI.
Anrebpa JEMOHCTpUPYET 3HAYCHHME MaTEeMaTUKH KaK s3bIKa JUISI  TIOCTPOCHUS



MAaTEMATUYECKUX MOJEIIEH, OMMCAaHUs MPOLIECCOB U SIBJICHUN pealbHOro Mupa. B 3amaun
oOydeHus: anredpe BXOIAT TakKe JalbHEHINee pa3BUTHE AITOPUTMHUUECKOTO MBIIUICHHUS,
HEOOXOJAMMOTr0, B YACTHOCTH, JUIsl OCBOCHHS Kypca HH(POPMATHKH, W OBJIAJICHUE
HaBBIKAMH  JCAYKTHBHBIX  paccyxnenuil. [IpeoOpasoBanme CHUMBOJBHBIX  (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTEeMAaTU4E€CKOMY TBOPUYECTBY.

Copnepxanve (QyHKIIMOHAIBHO-TpapUUECKOW JIMHUM HAIEICHO Ha IOJTy4YeHUe
oOyyaroummMucs 3HaHUM O (DYHKIMSIX Kak BaKHEWIIEH MaTeMaTU4eCcKOW MOJENH s
OMHMCaHUS M UCCJIEJOBAHMUS PA3HOOOpA3HBIX TMPOILIECCOB U SBJICHUN B MNPUPOAE U
oOmectBe. M3ydeHue matepuana cCrnocoOCTBYET pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUs
UCIIOJIb30BaTh PA3JIMYHBbIE BbIPA3UTEIbHBIE CPENCTBA S3bIKA MAaTEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduyecKkrie, BHOCUT BKJIaa B (POPMUPOBAHUE MPEJCTABICHUN O POJIH
MaTE€MaTHUKHU B Pa3BUTUU IUBWIN3AIUHU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kiaccax u3ydaercsi yueOHbI Kypc «Amredpay,
KOTOPBIM  BKJIIOYAET CJIEAYIOUIME OCHOBHbIE paszdenbl cojepxkanus: «Yucna wu
BEIYHMCIICHUS», «AITeOpandecKknue BBIPAKCHUS», «YpaBHEHUS U  HEPABEHCTBAY,
«DOyHKIUW.

Ha usyuenne yueGHoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezelno), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9 knacce — 102 yaca
(3 gaca B HezeNIO).



COILEPKAHUE OBYUYEHUA

7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu 0OBIKHOBEHHBIE U JECATHUHBIE, IEPEXO0]l OT OAHOU (OpMBI 3amucu Apodei K
apyrou. [loHsATME panMOHAIBHOrO 4YHCHA, 3alUCh, CPAaBHEHHE, YIOPSAOYMBAHUE
palMoOHAIbHBIX unced. ApUPMETHYECKHE JEHUCTBUS C pPALMOHAIBHBIMU YHCIAMM.
Pemenue 3a1a4 U3 peanbHON NPaKTUKU HA YaCTH, Ha IpoOu.

CreneHb ¢ HaTypaJIbHBIM [IOKA3aTeIeM: ONpeaeiIeHne, NpeoOpa3oBaHUe BHIPAKEHUIN
Ha OCHOBE ONpPENEICHUs, 3aUCh OONBIIMX uncen. [IpoLeHTsl, 3anuch TPOLUEHTOB B BUJIE
Ipodu U IpoOu B BUJE MPOLEHTOB. Tpy OCHOBHBIE 337]aul HA IPOLEHTHI, pELICHNE 3a7a4
U3 pearbHOU NPAKTHUKHU.

[IpumeHeHne NpPU3HAKOB ACIMMOCTH, PA3JIOKEHUE HA MHOXKHMTENIN HaTypajbHBIX
yucel.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi U 00paTHasi MPOMOPIIMOHATIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUA C NEpPEMEHHOU. JlomycThmble
3HA4YEeHUsA IepeMeHHbIX. lIpencraBneHune 3aBUCMMOCTM MEXKAYy BEIMYMHAMU B BHJIE
dopmynbl. Beruncnenuss mo Qopmynam. [IpeoOGpasoBanne OYKBEHHBIX BBIPaKEHUM,
TOKJIECTBEHHO paBHbIE BBIPAKECHMS, MpaBUiIa NPeoOpa30BaHUS CYMM U IPOU3BEACHUH,
IpaBUJIa PACKPBITUSI CKOOOK U MPUBEACHMSI TOAOOHBIX CIIAaraeMbIX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousieHa. CloXeHue, BBIYATAHHE,
YMHOKEHHE MHOTOWICHOB. (DOpMyJbl COKPAIIEHHOIO YMHOXEHUS: KBagpaT CyMMBbI U
KBaapar pasHocTH. PopMmyna pa3sHOCTH KBaApaToB. PasnokeHWe MHOIOYJIEHOB Ha
MHO>KUTEJIN.

YpaBHeHMS U HEPaBeHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, TMpaBWia MpeoOpa3oBaHUs  YpaBHEHHS,
PAaBHOCWJIBHOCTb YPAaBHEHUH.

JInHeliHOe ypaBHEHHME C OJTHOM IIEPEMEHHOM, YNCIIO KOPHEN JIMHEHHOIO YPaBHEHMS,
pelieHre JIMHENHBIX ypaBHeHUH. CocTaBlieHHE YPAaBHEHUH MO YCIOBHIO 3a7aul. Perienue
TEKCTOBBIX 33724 C IIOMOILBI YPABHEHUM.

JIluneiiHoe ypaBHEHME C JAByMsl IEpeMEeHHbIMU U ero rpaguk. Cucrema JByX
JVHEMHBIX YpaBHEHUH C JABYMs NEPEMEHHbIMH. PellieHne cUcTeM ypaBHEHHMH CIOCOOOM
IIOJICTAaHOBKU. [IprMepshl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPABHEHHH.

DyHKUUHA

KoopanHara Touku Ha npsmMol. YuciaoBble IPOMEKYTKU. PaccTosiHue Mex Iy IByMs
TOYKaMU KOOPAUHATHOW MPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. Abcuucca U opJiuHaTa TOYKU Ha
KOOpAMHATHOM miockocTu. [lpumepsr rpadukoB, 3amaHHbiX (opmynamu. YreHue
rpadukoB peanpHbIX 3aBucuMocTel. [lonstue Qynkumu. I'paduk ¢ynknuu. CpoicTBa
byukimii. Jluneitnas ¢ynkuus, e€ rpapuk. I'paduk Qynkuum y = [x|. ['paduueckoe
pelIeHNe JTMHEUHBIX YPABHEHUH U CUCTEM JIMHENHBIX YPABHEHUN.
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KBanpatubiit kopenb u3 uncina. [lonarue 06 uppaunoHanbHoM uucie. JecaTrnyHbie
npUOIKEHUsT UPPALMOHANBHBIX uncen. CBoicTBa apuMeTuyecKux KBapaTHbIX KOpHEH
U WX T[PUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH U BBIYUCICHUSIM.
JlencTBUTEIBHBIC YUCTIA.

CremneHb ¢ LeIbIM MOKa3aTesaeM U e€ cBoricTBa. CTaHAapTHAS 3alUCh YHCIIA.

Anrebpanueckue BbIpaxeHUSIAJredpandeckue BbIpasKeHUs1

KBagpaTHbIil TpEXUJIEH, pa3I0KEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIN.

Aunre6pandeckast apo0b. OCHOBHOE CBOMCTBO airedpanueckoi apobu. CroxeHwue,
BBIYMTAHUE, YMHOKEHHE, JIeJICHUE anredpanyeckux apooei. ParmoHaibHble BEIPAKEHUS U
uX Mpeodpa3oBaHUE.

VYpaBHEHUS U HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUWI, CBOISIIMXCS K JIMHEWHBIM W KBajapaTHbIM. [Ipocreuinue
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

['padmueckas umHTEepHpeTanys ypaBHEHUH C JABYMsS I[E€PEMEHHBIMH M CHCTEM
JIMHEWHBIX YPABHEHUU C ABYMs IEpeMEHHBIMU. [IpuMephl peleHuss CuCTeM HETMHENHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenre TekcTOBBIX 33724 anreOpanvdecKuM CIocoOoM.

HucnoBble HEpaBEHCTBA MW HMX CBOWCTBA. HeEpaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU MIEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue @ynxuuu. OOnacTh ONpeAesieHUs W MHOMXECTBO 3HAYCHHH (YHKIIHMH.
CrniocoOnI 3a71aHusT QyHKITHIA.

I'paduk ¢pyukiuu. Urenue cBoicTB PpyHKumu no e€ rpaduky. IIpumepsr rpadgukos
GyHKUMNA, OTpa)KaIOIIKUX peaIbHbIE MPOLECCHI.

@DyHKIMY, ONKUCHIBAOIINE NPSIMYIO U OOpaTHYIO HNPONOPLHOHAIbHBIE 32aBUCUMOCTH,
nx rpaduku. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduuaeckoe pelieHue ypaBHEHHI 1
CHCTEM YPaBHEHUM.
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PannonanpHple 4ynciaa, HMppalMOHAIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JECATUYHbIE ApoOU. MHOXKECTBO JEWCTBUTENBHBIX YMCEN, JEHCTBUTENIbHBIE YMCIAa Kak
OeCKOHEYHbIE JeCATUYHbIE JpoOu. DB3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM JI€UCTBUTEIILHBIX YACEI U KOOPAUHATHOU MPSMOM.

CpaBHEHHME  JEHCTBUTEIBHBIX  YHCET, apudmernyeckue  JIEHUCTBUSA  C
JEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl 00BEKTOB OKPYIKAIOLIETO MUPA, AJIUTEIBHOCTh IIPOLECCOB B OKPYKAIOIIEM
MHpeE.

[Tpubnmxk€HHOE 3HAUCHUE BEIMYUHBI, TOYHOCTh NpuOImKeHus. OKpyTieHHue YUCEL.
[IpukuaKa 1 OLEHKA PE3yIbTaTOB BBIYMCICHUMN.

YpaBHeHMs U HEpaBeHCTBA

JInnelinoe ypaBHeHuUE. Pemienne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJAIIMXCA K KBaJIpaTHBIM.
buxBanpatHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUM TPETbeM W 4YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHadbHBIX  ypaBHEHHWIl. PemieHne TEKCTOBBIX — 3ajad
areOpanvyecKuM METOJIOM.

VYpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €r0 rpaduk. Perenne cuctemM ABYX JTMHEWHBIX
YPaBHEHUI € IByMs [IEPEMEHHBIMU. PellleHre CUCTEM ABYX YPABHEHHUM, OJTHO U3 KOTOPBIX
JUHENHOe, a JIpyroe — BTOpol creneHu. I['paduyeckas HHTEpHpETAIUS CUCTEMBI
YPaBHEHHH C IBYMs IEPEMEHHBIMHU.

Perrenre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenue nuHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOMU. Pelenne cucteM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOM mnepemeHHoW. KBaapatHele HepaBeHcTBa. ['paduueckas
VHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBaapatnunas ¢ynknus, e€ rpadux u coiictBa. [lapabomna, koopauHATHI BEPITMHBI
napaboJibl, 0Cb CHMMETPHH Mapadoibl.

Ipadukn byskmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.

HucnoBele nociie10BaTeIbHOCTU UM CI0BbIE MOCAEA0BATEIbHOCTH M NPOrPeCcCHH

[loHATHE  YMCIOBOM  MOCIENOBATEIBHOCTH.  3aJaHUE  MOCJEI0BATEIBHOCTH
peKyppeHTHOH (popMyioit u hopmyIIon n-ro WieHa.

Apudmernueckass W reomeTpuueckas nporpeccur. @DopMynbl  n-TO  YJE€HA
apupMETHYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX 71 YJICHOB.

N3o0pakeHne 4eHOB apuPpMEeTUIECKON U TEOMETPUUECKON MTPOTPEeCcCuii TOUKaMu Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCTIOHEHUMANIbHBINA POCT. CI10KHBIE POLEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOT O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JInuHoCTHBIE pe3yJibTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca «AmreOpa»
XapaKTepU3yTCA:

1) naTrpuoTHYEeCKOEe BOCIMTAHME:

MPOSIBICHUEM HMHTEpPECAa K IMPOIUIOMY M HACTOSIIEMY POCCHUMCKONW MAaTeMaTUKH,
LEHHOCTHBIM OTHOILLIEHHEM K JOCTHXKEHUSM POCCHUICKMX MAaTEMAaTHUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HMCIOJb30BAaHUIO 3THX JOCTHKEHUW B JPYrHX HaykKax W
NPUKIAAHBIX cdepax;

2) rpa:kIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBITIOJIHCHHIO OOSI3aHHOCTEH TpakIaHWHA W peaju3allid €ro Tpas,
MIPEICTABIICHUEM O MaTeMATHUYECKMX OCHOBAX (D)YHKIIMOHUPOBAHHS PA3IMIHBIX CTPYKTYD,
SBJICHUM, TMPOIEAYp TpPakIaHCKOT0 oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO JSTHYECKHX NPOOJEM, CBSI3aHHBIX C MPAKTHUUYECKUM
NPUMEHEHUEM JIOCTI)KEHUN HAayKW, OCO3HAHHMEM BaXXHOCTH MOPAJIbHO-3THYECKUX
MPUHIIAIOB B AESATEIbHOCTU YUEHOTO;

3) Tpy/A0BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTUBHOE yYAaCTUE B PEUICHUU NMPAKTUYECKUX 3a1a4 MATEMATUYECKOM
HAIPaBJIECHHOCTH, OCO3HAHUEM BAKHOCTU MAaTEMAaTUYECKOT0 00pa30BaHUs HA MPOTKEHUU
BCEM OKM3HM JUI1 YCHEIIHOW MNpodecCUOHANbHOW JEATEIbHOCTH M Pa3BUTHUEM
HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHHEM HWHIWBUYaTbHOU
TpaeKkTOpuH OOpa30BaHUA M SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
0OIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIOCOOHOCTBIO K AMOITMOHAILHOMY U ACTETUYECKOMY BOCTIPUSTHIO MaTEMaTUYECKHIX
00BEKTOB, 3ajJad, pEIICHUW, PACCYXKICHUH, YMEHHIO BHUIETh MAaTEMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHEHTallMe B JEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUYHbBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOLIECTBA, TIOHUMAHUEM
MaTEMaTUYECKOM HAayKU Kak cepbl 4eTIOBEYECKON AESTENbHOCTH, ITANIOB €€ pa3BUTUS U
3HQUYUMOCTU JUISl Pa3BUTUS LMBUJIM3AlMU, OBJAJEHUEM SI3bIKOM MAaTEMATHKUA U
MaTeMaTUYECKOW KyJbTypOU KaK CPEJACTBOM MO3HAHUSI MHUPA, OBIAJCHUEM MTPOCTEUILINMU
HaBBIKAMHU HUCCJIEIOBATENIbCKON AEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GQopMUpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO MPUMEHSATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO 370pPOBbS,
BEJICHUS 370pPOBOTO o00pa3a >KW3HHW (3I0pOBOE MHTAaHHWE, COATAHCHPOBAHHBIA PEKUM
3aHITHN M OTIbIXA, PETyJsipHAs (Pu3ndeckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBBIKA
pednexcun, MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO K€ MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0rHYeCcKOe BOCIIMTAHME:



OpPUEHTAMEW Ha MPHUMEHEHUE MATEMaTUYECKUX 3HAHUM JUIA pEIICHUs 3a7ady B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpeibl, TIIAaHUPOBAHMS TIOCTYIKOB M OIICHKH WX
BO3MOYKHBIX TOCJIEICTBHUH I OKPYKAIOIICH Cpelibl, 0CO3HAHUEM TII00aTLHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

8) apanTanus K U3MEHAIOIUMCH YCJIOBUAM COLMAJIBLHON U MPUPOJIHON Cpebl:

TOTOBHOCTBIO K JECUCTBUSIM B YCJIOBUSIX HEOIPEICIEHHOCTH, MOBBIICHUI YPOBHS
CBOCM KOMIIETEHTHOCTH 4YE€pe3 IMPAKTUYECKYKO [ESITENIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Yy JAPYTUX JIIOJEeH, MpHOOpeTaTh B COBMECTHOM JESTENIbHOCTH HOBBIE 3HAHMS,
HaBBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUHM, B TOM uuciie GOPMYIUPOBATH
Ujie, MOHATHUSA, TUIOTE3bl 00 OOBEKTAX W SIBICHHSIX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS
U IeUCTBUSA, (HOPMYTUPOBATH U OIEHUBATH PUCKH U TTOCIICACTBYS, (POPMHUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble JJoruueckue aeicTBUA:

® BBUIBJIISITH W XAPAKTEPU30BATh CYUIECTBEHHbIC TMPU3HAKKM MaTEMAaTHUYECKUX
OOBEKTOB, TOHSTHH, OTHOIICHUH MEXIy TMOHATHAMH, (POopMyIUpoBaTh
OTpE/ICJICHUS TIOHATHUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Ki1acCUpUKAIUH,
OCHOBaHUS JJI1 0000IICHNUS ¥ CPaBHEHUS, KPUTEPUH MMPOBOUMOTO aHAIIN3A;

® BOCIPHUHUMATS, dbopMyIMpOBaThH u npeoOpa3oBHIBAThH CYXICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

® BBUIBJISTh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpPEUUS B
daxTax, JaHHBIX, HAONIOJCHUAX W YTBEPXKIACHUAX, MpeljaraTb KPUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

e JieaTh BBIBOJABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

e pa30dupaTh JOKA3aTEIhLCTBA MATEMAaTUYCCKUX YTBEPKICHUN (TMpsSMBIE U OT
MPOTUBHOIO), TMPOBOJUTH  CAMOCTOSITEJIbHO  HECIIOXKHBIE  JOKa3aTeIbCTBA
MaTeMaTH4YeCKuX (DaKTOB, BBHICTpaWBaTh apryMEHTAIMIO, TIPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOUpATH CMIOCOO perieHuss y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAaHTOB
pelieHus, BBIOMpAaTh HaWOOJIEe TMOIXOMIIIMH C Y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebCcKHe IeiCTBUSL:

® UCIOJb30BAaTh BOIPOCHl KAaK HCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHMSA,
dopMynupoBaTh  BOMPOCHL,  (PUKCUPYIOLUIME  MPOTUBOpEYUE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHAaBIMBaTh MCKOMOE MU JaHHOE, (OpMHpPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHE;



NPOBOJAWTH IO  CAaMOCTOSITEIbHO  COCTaBJICHHOMY  IUIAHY  HECJIOXHBIN
IKCIIEPUMEHT, HEOOJBIIOE WCCIeOBAHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOM;
CaMOCTOSITEJIBHO  (POPMYJIMPOBAaTh OOOOIICHHS M BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIIOJCHMSI, HCCIICIOBAHUS, OILICGHUBATh  JIOCTOBEPHOCTH
TIOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIEcca, a TakKe BbIJIBHTaTh
IIPEJIIOJIOKECHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh ~ HEAOCTATOYHOCTb M M30BITOYHOCTh  MH(OpPMALIMHU, JAHHBIX,
HEOOXOIUMBIX JIJIsl pEIIeHUs 3a/1a4H;

BBIOMpATh,  aHAIM3UPOBATh, CHUCTEMATU3UPOBATH M  UHTEPIPETHPOBATH
MH(POPMALIKIO PA3INYHBIX BUIOB U (GOPM IPEICTABICHUS;

BbIOUpaTh (OpMy TIpeAcTaBiICHUS HHPOpPMAIMK U WLIIOCTPUPOBATH pPElIacMble
3a/lauyu CXeMaMH, TuarpaMmmMaMu, HTHOU rpaduKoi U MX KOMOWHAIIMSIMUY;
OLIEHUBATh HAAEKHOCTh MHPOPMALIUU TI0 KPUTEPHUSIM, NPEIOKEHHBIM YUUTEIeM
Win cOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBHA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJIOBHUAMH U
HeIIMH OOIIEHHS, SICHO, TOYHO, TPAaMOTHO BBIpakaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX M MHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHS 0 XOAYy PEIICHMs 3aJayH,
KOMMEHTHPOBATh MOJIyYEHHBIH PE3YNIbTAT;

B XOJle¢ OOCYXJEHHUs 3aJaBaTb BOIPOCHI IO CYILIECTBY OOCYXAAEMOH TEMBI,
npoOJieMbl, pelIaeMoN 3ajJaud, BbICKA3bIBaTh WJEH, HAIEJCHHbIE HAa IOUCK
pELIECHUs, CONOCTABIATh CBOM CYXJEHHUS C CYXKICHUSMU JIPYTMX YYacCTHHUKOB
auaiora, oOHapy»XUBaTh pa3iMuhe U CXOJCTBO MO3ULUNA, B KOPPEKTHOU (hopme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAXKEHMUS;

NPEACTABIATh PE3YNbTAThl PEIIEHUS 3aJa4yM, SKCIIEPUMEHTa, HCCIEI0BaHNUA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3aaad
Npe3eHTAIUU U 0COOCHHOCTEH ayIuTOpHUH;

NOHMMATh M HCIIOJIBb30BAaTh IPEUMYIIECTBA KOMAHAHOM W HWHAUBUAYAIbHON
paboThI ITPU PEIICHNN YUYEOHBIX MAaTEMAaTUUYECKHX 33/1a4;

OPUHUMATh 1I€JIb COBMECTHON JE€ATENbHOCTH, IUIAHUPOBATh OpPraHU3aLUI0
COBMECTHOM padOThl, paclpeaesaTe BUAbI padOT, JTOrOBapUBaThbCs, 00CYXKIaTh
IPOLIECC U PE3YJIbTAT pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOIEH;
y4acTBOBaTh B TPYyMNNOBHIX (opmax paboTsl (0OCYXIAeHHS, OOMEH MHEHUSMH,
MO3TOBbIE IITYpMBl M JApPYyTHE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOpPJIMHUPOBATh CBOM JEHUCTBHUA C JAPYTMMHM YJE€HAMU KOMAHJbI, OLICHHBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJEHCTBHUS.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATH IJIaH, aITOPUTM pEeIlleHUs 3a7aud (UM €ro 4acTh),
BBIOMpATh CNOCOO pElIeHHs] C YYETOM HMMEIONIMXCS PEeCypcoB U COOCTBEHHBIX



BO3MOXXKHOCTEH, apryMEeHTHPOBAThb U KOPPEKTHUPOBATh BApUAHTHl PELICHHH C
y4ETOM HOBOM HH(POPMAIIHH.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

® BIAJCTh CHOCcOOAMH CaMOINPOBEPKH, CAaMOKOHTpPOJIA Mpolecca M pe3yibTara
peleHusl MaTeMaTUYeCcKOn 3aj1auu;

® MpeABHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH pPEIIEHUH 3a/lauH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HalJIeHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yJibTaTa MACATENbHOCTH TIOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSICHATH MPUUHHBI JOCTHXKEHUS WM HEJOCTHKEHUS €N, HaXOAUTh
O1IMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce oOydaromuiics MOIYUYUT CIEIYIOIINE NPEIMETHBIE
pe3yabTaThl:

Yucnaa v BBIYMCICHUSA

BoInonHATh, couerast yCTHbIE U MMCbMEHHBIE TPUEMBI, apU(PMETUUECKUE IEHCTBUS C
palMOHAIBHBIMUA YUCIIAMM.

HaxonuTh 3HaueHUs YUCIOBBIX BBIPAKEHUH, MPUMEHSATh pa3HOOOpa3Hble CIOCOOI U
npu€Mbl BBIYMCIICHHUS 3HAUYCHUH APOOHBIX BBIPAKEHHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexonute OT omHON (OpPMBI 3amUCH uuCed K JApyroil (mpeoOpa3oBbIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOH).

CpaBHHBAaTh M YIIOPSIOYMBATh PALIUOHAIBHBIE YHCIIA.

OKpyTiIsATh YucCna.

BBINONHATE NPUKHAKY M OLEHKY pe3yibTaTa BBIYMCICHUMN, OLICHKY 3HA4YECHUU
YUCJIOBBIX BBIPDQKCHWN. DBBINONHATE JOEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU
IIOKa3aTeJAMM.

[IpuMeHATh NPU3HAKYU AEITMMOCTH, PA3JIOKEHUE HA MHOKUATEIN HATYpPaIbHBIX YUCEIL.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 3a[1a4M, CBSA3aHHBIC C OTHOIIECHHEM BEIUYMH,
IPONOPLUOHATIBHOCTHIO BEIUYHH, IPOLUEHTAMU, HHTEPIPETUPOBATH PE3YJIbTAThl PEILICHUS
3a7a4 ¢ yu€TOM OTpaHUUYEHHUH, CBSA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp3oBath anreOpanyeckyl0 TEPMHUHOJOTHIO M CHMBOJHUKY, NPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yU€OHOr0 MaTepHalla.

Haxomuth 3HaueHuss OYKBEHHBIX BBIDQKCHUW TPU  3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHUsl LEJIOI0 BBIPAKEHHS B MHOTOWIEH IPUBEIACHUEM
NOJIOOHBIX CJIAaraéMblX, paCKpbITHEM CKOOOK.

BBINoOMHATE YMHOXXEHUE OJHOWICHA HA MHOTOWICH M MHOTIOWICHA Ha MHOI'OYJIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh PA3JI0KEHUE MHOTOYWICHOB HA MHOXUTEIHM C IOMOUIBIO BBIHECEHUS
32 CKOOKM OOLIEr0 MHOXHUTENs, TPYNIHUPOBKM CJaraéMblX, HMPUMEHEHHUs (OpMyIl
COKpALIEHHOI'0 YMHOXXEHUS.



[TpumensaTy npeoOpa3oBaHMS MHOTOWIECHOB MJISi PELICHHUS Pa3IUYHbIX 3a1ad M3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEHM C HATypajJbHbIMU IOKa3aTeJsIMM IS
npeoOpa30BaHUs BEIPAKEHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemars nuHENHBIE ypaBHEHHs C ONHOW MEPEMEHHOM, IPUMEHsS IIPaBUIIa Iepexoaa
OT UCXOJHOI'0 YPAaBHEHMS K PaBHOCUIIBHOMY eMy. [IpoBepsATs, SBIIAETCS JIM YUCIO KOPHEM
YpaBHEHHUS.

[TpumenaTs rpaduyeckue MeTOJbl NpPH PELICHUM JUHEWHBIX YPaBHEHUH U HX
CUCTEM.

[TonbGupate npuMepsl nap YUCE, SIBJSIOLIMXCS PELICHUEM JIMHEHHOIO ypaBHEHUS C
JBYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH IpadMK JIMHEHHOTO YpaBHEHHsI C JBYyMs
NEPEMEHHBIMHU, MOJIb3YACh IPa(pUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

Pewate cucteMsl IByX JUHEHHBIX YPaBHEHHM C ABYMS MNEPEMEHHBIMU, B TOM YHUCIIE
rpaduuecku.

CocTaBisATh U pellaTh JIMHEHMHOE YPAaBHEHHUE WM CUCTEMY JIMHEMHBIX YPABHEHUH 110
YCJIOBHIO 3a1a41, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOTy4YECHHBIN
pe3yJIbTar.

DyHKUUHA

N300paxaTh Ha KOOPIMHATHOW NPAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, HWHTEPBAJIbI, 3alACHIBATh YHUCIIOBBIC IIPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTs B KOOPAVMHATHOW IIJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpPJAMHATaM, CTPOUTh
rpaduku JTMHEHHBIX QyHKIMH. CTpouTh Tpaduk PyHKIUH Yy = [X|.

OnucelBaTh ¢ MOMOIIBIO (YHKIUI W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMMU:
CKOpPOCTb, BpEMS, PACCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTbH, NPOU3BOAUTEIBLHOCTD,
BpeMmsi, 00bEM padOTHI.

Haxonuth 3HaueHre GyHKIIUHU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuil crnoco® TMpeACTaBIEHUS U aHauIW3a HHpOpMaIyH,
U3BJIEKaTh M HMHTEPIPETUPOBATh MH(POPMAIUIO U3 TpadUKOB peajbHBIX MPOILECCOB U
3aBUCHMOCTEM.

K kxoHiy oOyuenus B 8 kiacce oOydaromuiics MNOIYUYUT CIEIYIOIINE NPEIMETHBIE
pe3ybTaThl:

Yucna v BHIYMCICHUSA

Hcnonb30BaTh HayajlbHbIE MPEICTABICHUS O MHOMKECTBE JACHCTBUTEIBHBIX YHUCEI
JUIS CPAaBHEHMs, OKPYTJEHUS W BBIYUCICHUN, H300pa)kaTh JEHCTBUTENIbHBIE 4YMCIIA
TOYKaMU Ha KOOPJAMHATHOM MIPSIMOU.

[TpumeHATh NOHATHE apU(PMETUUECKOTO KBAIPATHOIO KOPHS, HAXOIUTh KBaJIpaTHbIE
KOPHH, HCIONB3Yys MPH HEOOXOAUMOCTH KaJbKyJATOp, BBIMNOJIHATH MpeoOpa3oBaHUs
BBIPAXEHUH, COAEPKAIIMX KBAIPAaTHBIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OONBIIUX U MAJbIX YHACET C TOMOUIBIO JECATUUHBIX IpOo0eil u
crenenel uucia 10.

AJireOpanyeckue BbIpaKeHUs



[IpuMeHsATh TOHSTHE CTENEHU C IIEJIBIM MMOKAa3aTeIeM, BBITIOJNHATh PEeoOpa3oBaHuUs
BBIPAXXEHUN, COAEPKAIMX CTENEHH C LEIbIM MOKA3aTENIEM.

BrImonHsATE  TOXAECTBEHHBIE MPEOOpPa30BaHMs PAlMOHANTBHBIX BBIPAXKEHUN HaA
OCHOBE IPaBWJI ACMCTBUI HAJ MHOTOWIEHAMH U alreOpandyecKuMu Jpo0siMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUATEIIN.

[IpumensaTe mpeoOpa3oBaHUs BBHIPAKCHWA I PENICHUS pPa3IudHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemlarb nuHEWHBIE, KBaJgpaTHbIE YpPaBHEHUS M pALMOHAIBHBIE YpPABHEHUS,
CBOJISALLIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMs IEPEMEHHBIMHU.

[IpoBOaUTE TPOCTEHIINE HCCIEAOBAHUS YPABHEHHM W CHCTEM YpPaBHEHHH, B TOM
yycie C MpUMEHEHHWEeM rpaduyecKux TMpejcTaBiIeHUuN (ycTaHaBIMBaTh, HUMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUHN PEIlIeHUs], €CITU UMEET, TO CKOJIbKO, U MPOYee).

[TepexonuTh OT croBecHON (OPMYIHUPOBKH 3a7aud K €€ aaredpandecKo MOAENIu ¢
MIOMOIIBI0 COCTABJIEHUSI YPAaBHEHHS WJIM CUCTEMbl YPAaBHEHHUM, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJYy4YECHHBIN PE3YJIbTAT.

[IpuMeEHATP CBOWCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHMS, OLEHKH, pEIIATh
JUHEWHBIC HEPABEHCTBA C OJHOW TEPEMEHHOW M WX CHUCTEMBI, JaBaTh TpadUyuecKyro
WJUTIOCTPALIAIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[lonumaTe W uUCHONBb30BaTh (YHKIMOHAIBHBIE TOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUSI ), ONIPEAEISATh 3HAaUeHHE (PYHKIIMHU 110 3HAYEHHUIO apryMeHTa,
OnpeaessaTh CBOMCTBA (YHKIMHU 1O €€ TpaduKy.

Crtpoutsb rpaduku 351€eMEeHTapHbIX (YHKIUNA BUAA:

y =k/x, y=x2,y=x3,y = x|, y = VX, OIIICBIBATH CBOMCTBA YHCIOBON (DYHKINH IO
e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydaromuics MOIYYUT CIEAYIOMINE MPEIMETHBIE
PE3YJIbTATHI:

Yucnaa v BBIYUCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHANIBHBIE U UPPALMOHAIIbHBIC YUCJIA.

BremonasaTe apudmMernyeckne AEUCTBUS C PAlMOHAIBHBIMUA YUCIAMHU, COYeTas
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYUCIIEHUS C UPPALUOHAIBHBIMUA YHACIAMU.

HaxoauTe 3HaueHWs CTENEHEW C LEIbIMU MOKa3aTeIsIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyIJIsITh NEUCTBUTEIBHBIE YNCIIA, BBIIIOIHATD IPUKUJIKY PE3yJIbTaTa BbIUMCICHUM,
OILIEHKY YMCJIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pewlate nuHEVHBIE W KBaJIpaTHbIE YPABHEHUS, YPABHEHHUs, CBOIAIIMECS K HUM,
npocreiime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cuctemsl ByX JIMHEMHBIX YPaBHEHUW C JIByMs NEPEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHECHUE HE SIBIISCTCS JTUHECUHBIM.

Pemaths TexcToBBIE 3a7auu aNreOpandecKuM CIOCOOOM C MOMOUIbIO COCTAaBJICHUS
YPABHEHHUSI WM CUCTEMBI JIBYX YPABHEHUM C IBYMs EPEMEHHBIMH.



[IpoBoaUTE NPOCTEMIIME WMCCIENOBAHUS YPABHEHWW W CHCTEM YPAaBHEHUM, B TOM
qHuclie C TNpUMEHEHHeM TpaduiyecKuX TMpeACTaBlIeHUN (ycTaHABIMBATh, HMEET JIU
ypaBHEHHUE WIN CUCTEMA YPaBHEHHUM PEIICHNUS, €CIIU UMEET, TO CKOJIBKO, U MTPOYEE).

Pemats nuHeliHble HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh pEIICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCBHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemats cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHUE CHCTEMbl HEPABEHCTB Ha YMCIIOBOM
IPSIMOM, 3aIIUCBIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMYHBIX 3a7ad.

DyHKUUHA

PacrioznaBate  (QyHKIMM  M3y4yeHHBIX BUAOB. lloka3piBaTh  cXeMaTHUECKU
pacrnojoKeHUe Ha KOOPAWHATHOM IUIOCKOCTH IpadukoB GyHKIUHN BUja: y = kx, y = kx +
b,y =kix, y=ax2 + bx + ¢, y =x3, y =X, y = |x|, B 3aBHCEMOCTH OT 3HaYCHHil
KO3 UIIUEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIMH.

Ctpoute M wu300pakaTh CXEMaTU4YeCKH TpaduKu KBaAPATUUYHBIX (DPYHKUHUH,
OIMHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

PacroznaBate KBagpatuyHyro (yHKIHIO 1O Qopmylie, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHUH.

YucioBble NOCT€10BATEILHOCTH H POrPeccuu

PacriozHaBaTh apu@METHUECKYI0O U T'€OMETPUUYECKYIO IIPOIPECCMM MPHU Pa3HbIX
croco0ax 3aJjaHusl.

BbINONIHATE BBIYHUCIEHUS C UCHOJIb30BAaHUEM (OPMYJI N-TO ujeHa apupMeTHYeCKOn
Y T€OMETPUYECKOM MTPOrpecCrii, CyMMBI IIEPBBIX N YICHOB.

N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJAUHATHOMN IJIOCKOCTH.

Pematp 3amaum, cBA3aHHBIE C YHMCJIOBBIMHU IOCJEAOBATEIBHOCTSMHU, B TOM YHUCIIE
3aJla4M U3 peanbHOM )KU3HU (C UCIIOIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koun4ecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHme pa3iesioB U TeM (undposbie)
) NporpamMmsblI Beero Kontposbubie — IlpakTudeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
| Yucna u BeluncieHus. PaiionanbHbIe )5 ) bubmuorexa [{OK
qHucIia https://m.edsoo.ru/7f415b90
2 Anrebpandeckue BhIpaKeHUS 27 2 ng;;gf:ii?rouﬁ £415b90
bubnunorexa [IOK
3 VYpaBHEHUS U HEPABEHCTBA 20 1 hitps-//m.cdsoo.rw/7f4 15690
bubnuorexa [{OK
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 hitps://m.c dsogru 7£41590
bubnuorexa [{OK
> HosTopenne 1 obodwmenHe 6 2 https://m edsoiI ru/7f415b90
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




8 KUIACC

K DJIeKTPOHHbBbIE
0JINYeCTBO YacoB
No 1i/m HaumeHoBaHme pa3iesioB U TeM (undposbie)
) NMPOorpamMmmbl Beero Kontpoabsubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypcebl
bubnunorexa [IOK
1 | K 15
ucna u Beluucienus. KBagparHeie KopHu https://m.cdsoo.rw/76417af8
) Uucna u Beruncnenus. CTeneHp ¢ UesibiM 7 bubmuorexa [{OK
IoKa3areyiemM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 1 bu6muoteka [JOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKCHHUS. 15 1 bu6muoreka [IOK
AnrebGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15 | bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bu6muoreka [IOK
YpaBHEHUMU https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa hits://m.cdsoo.rw/7f417af8
bubnunorexa [IOK
8 o .0 5
YHKIER. LICHOBHBIC HOMATHA https://m.edsoo.ru/7t417af8
bubnunorexa [IOK
9 o .4 9
yRiuaH. HHCIOBbIE dyHKIAH https://m.edsoo.ru/7t417af8
bubnunorexa [IOK
10 I1 606 6 2
OBTOPCHHE 1 ODODIICHHE https://m.edsoo.ru/7t417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




9 KUIIACC

KosmuecTBo yacos JJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3aesioB U TeM (undposbie)
) NPOrpaMMbl Beero Kontponbunie  IpakTuieckne o0pasoBaTejbHbIe
padoThI padoThI pecypesl
| Yucna v BeiunciieHus. JleicTBUTEIbHbBIS 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexka HOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubnnorexka HOK
ypaBHEHU U https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 Etltd%/y/low:;a HO/S £419d08
ps://m.edsoo.ru
bu6mmoreka [IOK
5 () 16 1
YHKHIH https://m.edsoo.ru/7f419d08
6 YucaoBble OCIEN0BATEILHOCTU 15 1 E;I:;;I;T:;iilg/s £419408
. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 13 1 bu6mmoreka [IOK
3HAHUU https://m.edso0o.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




ITIOYPOYHOE IVTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB JIEKTPOHHEIE
Ne Hara nugposbie
Tema ypoka
n/n Beero Kontposbabie | IIpakTHuyeckue  m3ydeHusi o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcsl
1  IloHsTHE palMOHAIBHOIO YHCIIA 1 02.09
) ApubdmeTrndeckre IeHCTBUS C pAIlHOHATEHBIMA 1 03.09
YUCJIAMU
3 ApubmeTrndeckre IeHCTBUS C pAIlHOHATEHBIMA 1 08.09
qHcliaMu
4 ApudmeTrrueckue AeMCTBUSI ¢ pallMOHATbHBIMU 1 09.09
YUCJIAMHU
5 Apubdmerndeckre IeHCTBUS C pallHOHATEHBIMA 1 10.09
qucliaMu
6 ApudmMernueckue TeUCTBUS C pallMOHATLHBIMHU 1 15.09
YUCIAMU '
7 CpaBHeHue, yropsIo4YMBaHuE PAllMOHAIBHBIX 1 16.09
qucel
] CpaBHeHue, yIopsI0YMBaHUE PAIlHOHAIBHBIX 1 17.09
qucel
9 Bxoanasi aiIMUHMCTPATUBHAS KOHTPOJIbHAS 1 1 909
pabdora
bubnunorexa [IOK
10 Crenens ¢ HaTypaJabHBIM IMOKa3aTeIEM 1 23.09 https://m.edsoo.ru/7f4211
de
bubnunorexa [IOK
11  Crenens ¢ HaTypaJabHBIM MMOKa3aTeIEM 1 24.09 https://m.edsoo.ru/7f4213
82
12 Crenenb ¢ HaTypajJbHBIM IMOKA3aTEIEM 1 29.09 bubmorexa LOK

https://m.edsoo.ru/7{f4215




4de

bubnunorexa [IOK
13  Crenens ¢ HaTypaJIbHBIM IMOKa3aTeIEM 30.09 https://m.edsoo.ru/7f4218
be
14  CreneHb ¢ HaTypaJIbHBIM NIOKa3aTelIeM 01.10
15 PemeHHe“ OCHOBHBIX 3aJ71a4 Ha APOOU, POIICHTHI U3 06.10
peayibHOM MPaKTUKH
16 PemeHHei OCHOBHBIX 3aJ1a4 Ha JApoOu, MPOIIEHTHI U3 07.10
peanbHON NPAKTUKU
17 PemeHHei OCHOBHBIX 3aJ1a4 Ha JApoOu, MPOIIEHTHI U3 08.10
peanbHON NPAKTUKU
18 PemeHHe“ OCHOBHBIX 3aJ71a4 Ha APOOU, POIICHTHI U3 13.10
peayibHOM MPAKTUKH
19 [Ipu3Haku JeIMMOCTH, PAa3JI0KEHUSI HA MHOKUTENN 14.10
HaTypaJIbHBIX YHUCEII
20 [Ipu3Haku genMMOCTH, PA3I0KEHUSI HA MHOXKUTEIHN 15.10
HATypaJbHbBIX YHCEIl
71 Peanbnbie 3aBucumocT. [psimas u obpaTHas 20.10
MPONOPIUOHAIBHOCTH
2 Peanbubie 3aBucumocTt. [Ipsmast u o6parHas 71.10
MPONOPIUOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsmas u obpatHas 2710
MPOMOPLHUOHATIBEHOCTH
24 Peanbubie 3aBucumocTt. [Ipsmast u o6parHas
MPONOPIUOHATBHOCTH
75 KonTpouabHnas padora Ne 1 mo reme
"PannoHaJIbHbIE yHcaa'"
but6mmoreka [IOK
26  BykBeHHBbIEC BBIpaKEHUS https://m.edsoo.ru/7f41fe
ec
27  ®opmyJibl




28  @opmyisl
29  IlepemeHnHsle. [lonycTUMBbIE 3HAYEHUSI IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAXKECHUH, bubnmoreka [JOK
30 | packpeITHE CKOOOK W MPUBEICHHUE IMOJOOHBIX https://m.edsoo.ru/7f41fa
cllaraeMbIX fa
[TpeoOpazoBanre OYKBEHHBIX BBIPAXKECHUH, bubnmoreka [JOK
31 | packpeITHE CKOOOK M MPUBEICHHUE MOJOOHBIX https://m.edsoo.ru/7f41fd
cllaraeMbIX 70
[TpeoOpazoBanue OyKBEHHBIX BBIpAKEHUH,
32 | packphITHE CKOOOK W MPUBEICHHUE MOJOOHBIX
cllaraeMbIX
[IpeoOpaszoBanme OYKBEHHBIX BBIPAKCHHM,
33 | packpsiTHe CKOOOK U IIpHUBEICHUE TT0T0OHBIX
cllaraeMbIX
but6mmoreka [IOK
34  CoiicTBa CcTEINEHU C HATYPATbHBIM [TOKA3aTeIeM https://m.edsoo.ru/7f4213
82
bu6mmoreka [IOK
35  CBoiicTBa cTENEHU C HATYPATbHBIM [TOKA3aTeIeM https://m.edsoo.ru/7f4215
4e
bu6mmoreka [IOK
36 | CBoiicTBa CcTEINEHU C HATYPATbHBIM [TOKA3aTeIeM https://m.edsoo.ru/7f4218
be
but6mmoreka [IOK
37 | MHOrO4JIeHBI https://m.edsoo.ru/7f4227
6e
bubnunorexa [IOK
38 | MHoOrousieHbl https://m.edsoo.ru/7f4229
30
bubnunorexa [IOK
39 | CnoxeHue, BBIYUTAHUE, YMHOKCHHE MHOTOWICHOB https://m.edsoo.ru/7f422a

2




40

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHHUEC MHOI'OYJICHOB

bubnunorexa [IOK
https://m.edsoo.ru/7{422¢
c8

41

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKXCHHUEC MHOI'OYJICHOB

bubnunorexa [IOK
https://m.edsoo.ru/7{422f
ca

42

AJIMHMHHMCTPATHBHASI KOHTPOJIbHAsI padoTa 3a 1
noJiyroamne

bubnunorexa [IOK
https://m.edsoo.ru/7{4231
82

43

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

bubnunorexa [IOK
https://m.edsoo.ru/7{4243
2a

44

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

bubnunorexa [IOK
https://m.edsoo.ru/7{4246
4a

45

DopMyJIbl COKPAILEHHOTO YMHOXKEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7{424c
12

46

DopMyJIbl COKPAIEHHOTO YMHOXKEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7{424f
d2

47

DopMyJIbl COKPAILEHHOTO YMHOXKEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/714251
do

48

PazioxxeHrne MHOTOYICHOB HA MHOXKUTEIIN

but6mmoreka [IOK
https://m.edsoo.ru/714233
12

49

PazioxxeHre MHOTOYICHOB HA MHOXKUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/7{4237
fe

50

PazioxxeHrne MHOTOYICHOB HA MHOXKUTEIIN

bubnunorexa [IOK
https://m.edsoo.ru/7{4239




51  PazyiokeHre MHOTOUYJIEHOB Ha MHOYKUTEITU
KonTpouabnas padora Ne 2 o reme
52 ” ”
Aare0panyeckue BbIpaKeHUsI
53 VYpaBHeHue, paBuiia Ipeoodpa3oBaHus YpaBHEHUS,
PaBHOCHIILHOCTh YPaBHEHUN
54 JIuneitHoe YPpaBHEeHHE ¢ OJHOMU vnepeMeHHoﬁ,
pelieHne JIMHEHHBIX YpaBHECHUI
JInHenHOe ypaBHEHHE C OJTHOU NMEPEMEHHOM bubmorexa LIOK
55 o . ’ https://m.edsoo.ru/7f4204
pelieHne JIMHEHHBIX ypaBHECHUI 32
56 JInHenHOEe ypaBHEHHE C OJTHOW IMEPEMEHHOM,
pellIeHNE JIMHEHHBIX YpaBHEHUM
but6mmoreka [IOK
57 | Pemienue 3a/1a4 ¢ MOMOUIbIO YPaBHEHUI https://m.edsoo.ru/7f4206
4e
bu6mmoreka [IOK
58 | Pemienue 3a/1a4 ¢ MOMOUIbIO YPaBHEHUI https://m.edsoo.ru/7{4208
06
but6mmoreka [IOK
59 | Pemienue 3a/1a4 ¢ MOMOUIbIO YPaBHEHUH https://m.edsoo.ru/7{4209
a0
bubnunorexa [IOK
60  Pemenue 3a1ay ¢ MOMOIIBI0 YPaBHEHUN https://m.edsoo.ru/7f420e
be
JIuHeliHOe ypaBHEHME C BYMs IEPEMEHHBIMU U €TI0 bubmorexa [IOK
61 https://m.edsoo.ru/7f427¢c
rpaduk
32
JIuHeliHOe ypaBHEHME C IBYMs IEPEMEHHBIMU U €T0 bubmorexa [IOK
62 https://m.edsoo.ru/7f427¢
rpaduk
8a
63 | Cucrema AByX JIMHEHHBIX YPAaBHEHUM C IBYyMS bubmuoreka [{OK




NEPCMCHHBIMU

https://m.edsoo.ru/714283
6¢c

CucreMa IByX JUHEUHBIX YPaBHEHUH C ABYMSI

64
MIEPEeMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX YPaBHEHUM C ABYMsI
MIepeMEHHBIMU
66 CucreMa ByX JUHEUHBIX YPaBHEHUH C ABYMSI
MIEPEeMEHHBIMU
bubnunorexa [IOK
67  Pemenue cucteMm ypaBHEHUN https://m.edsoo.ru/7t4284
de
but6mmoreka [IOK
68 | Pemenue cuctem ypaBHEHHH https://m.edsoo.ru/7f4286
Sa
but6mmoreka [IOK
69  Pemienue cucrem ypaBHEHHUIA https://m.edsoo.ru/7f4287
dé
70  PemieHue cucTeM ypaBHEHUU
71 | PemieHue cucTteM ypaBHEHUU
7 KOHTpO.J'ILH'flﬂ padota Ne 3 no teme "JIuHelinbie Eggg@ﬁiéiﬂﬁn 4210
YpPaBHeHHS
44
bubnunorexa [IOK
73  KoopaunHaTa TOYKH Ha MIPSAMOI https://m.edsoo.ru/7f41de
76
bubnunorexa [IOK
74 UwucioBble MIPOMEKYTKH https://m.edsoo.ru/7f41df
2
75 | UwucioBble IPOMEKYTKH
76 PaccrosiHne Mexx 1y 1ByMsI TOYKaMH KOOPAUHATHOU
npsiMOi
77 | PaccrosiHME MEXIy ABYMS TOUYKaMU KOOPJAMHATHOU




IpsIMOI

bubnunorexa [IOK

78  IlpsMoyrosibHasi CUCTEMA KOOPIUHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el
6e
bubnunorexa [IOK

79  IlpsMoyrosbpHasi CUCTEMA KOOPIUHAT Ha TIJIOCKOCTH https://m.edsoo.ru/7f41e4
2a
bubnunorexa [IOK

80  IIpumepsi rpadukoB, 3aJaHHBIX HOPMYTIaMU https://m.edsoo.ru/7f41e8
a8
bubnunorexa [IOK

81  IIpumepsi rpadukoB, 3aJaHHBIX HOPMYTIaMU https://m.edsoo.ru/7f41ed
80

82 | Ilpumepsl rpaduKkoB, 3aJaHHBIX pOpMyTIaMU
but6mmoreka [IOK

83 | Urenwue rpaduKoB peasbHBIX 3aBHCUMOCTEH https://m.edsoo.ru/7f41ea
24

84 | Urenue rpapukoB peabHbIX 3aBUCUMOCTEM
bu6mmoreka [IOK

85  Tlousatue GhyHKIIUU https://m.edsoo.ru/7f41ef
06

86 I'padux dynkimm
bubnunorexa [IOK

87  CaoiicTBa (yHKIHI https://m.edsoo.ru/7f4110
78
bubnunorexa [IOK

88  CaoiicTBa (QyHKIHI https://m.edsoo.ru/7f41f1
fe
bubnunorexa [IOK

89  Jluneiinas QyHKIUsA https://m.edsoo.ru/7f4272
82

90 | Jlunetinas QyHKIUs bubmuoreka [{OK




https://m.edsoo.ru/7{4274
12

bu6mmoreka [IOK

91 Tocrpoenue rpaduka JHHEHHON QyHKITUH 1 https://m.edsoo.ru/7f426d
le
92 | Tloctpoenue rpaduka JUHEHHON HYHKIIMH 1
93 | I'paduk pyskimum y =[x| 1
94  I'paduk pyskimum y =[X| 1
bubnunorexa [IOK
95 FOHTPOHLHaﬂ padora Ne 4 mo Teme " 1 https://m.edsoo.ru/7f41£5
Koopaunatsl u rpaduxku. @yHKkunu 0a
HToropasi KOHTpOJILHas1 padoTa / buGnnorexa LHOK
96 . P P 1 https://m.edsoo.ru/7f429c¢
Bcepoccuiickasi npoBepouHasi padora 60
97 Hrorosasi koHTpOJIBHAsSI padoTa / 1
Bcepoccuiickasi mpoBepouHasi padora
IToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca bubmmorexa LIOK
98 P . A yp 1 https://m.edsoo.ru/7f429f
7 xi1acca, 0000IIcHHE 3HAHHI 3
IToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca bubmmorexa LIOK
99 P . A yp 1 https://m.edsoo.ru/7f42a0
7 xi1acca, 0000IIcHHE 3HAHHUI c0
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB Kypca
100 . 1
7 xj1acca, 0000IIcHHE 3HAHMI
IToBTOpEHNE OCHOBHBIX TOHATHH B METOJIOB Kypca bubnmorexa LIOK
101 P - a yp 1 https://m.edsoo.ru/7f42a2
7 Ki1acca, 0000IIeHe 3HAHNIT 7a
IToBTOpEHNE OCHOBHBIX ITOHATHHN B METOJIOB Kypca bubnmorexa LIOK
102 P - a yp 1 https://m.edsoo.ru/7f42a9
7 Ki1acca, 0000IIeHNe 3HAHNIT 00
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102




8 KJIACC

Kosin4ecTBo 4acos DIeKTPOHHbIE
Ne Tema ypoka Hara undposbie
n/n Beero Kourtpoasnbie IlpakTuueckne  p3yqenus o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypebl
bubnunorexa [IOK
1 KBagpatHblii KOpeHb U3 YUCIa 1 https://m.edsoo.ru/7f42d4
52
bubnunorexa [IOK
2 [TonsiTve 06 UppaIMOHAIEHOM YHUCIIE 1 https://m.edsoo.ru/7f42ea
aa
3 JlecaTHUHBIE TPUOIMKESHUST UPPALMOHATIBHBIX 1
qucel
4 JlecsTuunble MPUOIMKEHUS UPPALMOHATIBHBIX 1
qucel
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHeHME IEHCTBUTEIBHBIX YHCEIT 1
7 CpaBHeHME IEHUCTBUTEIBHBIX YHCEIT 1
8 Apudmernuecknii KBaJpaTHBIN KOPECHb 1
9 YpaBHeHuUe BUJa X* = a 1
bubnunorexa [IOK
10 CaoiicTBa apuPpMETHIECKUX KBAAPATHBIX KOPHEH 1 https://m.edsoo.ru/7f42d8
62
bubnunorexa [IOK
11 CaoiicTBa apuPpMETHICCKUX KBAAPATHBIX KOPHEH 1 https://m.edsoo.ru/7f42d8
62
[TpeoOpa3oBaHue YUCIIOBBIX BHIPAKECHUH, BH6H'HOTeKa HOK
12 1 https://m.edsoo.ru/7f42dd
CoJIep>KaIluX KBaJIpaTHbIE KOPHU 26
[IpeoOpazoBaHme YUCITOBBIX BHIPAKCHHH, bubmorexa LIOK
13 1 https://m.edsoo.ru/7f42de

CoJIeprKallMX KBaJpaTHbIE KOPHU

d4




[IpeoOpa3oBaHue YHCIOBBIX BBIPAXKECHUN,

bubnunorexa [IOK

14 https://m.edsoo.ru/7142¢e0
coJiep Kalnx KBaJpaTHbIE KOPHU be
Tpeob S bubnunorexa [IOK
15 peoOpa3oBaHKE YUCIOBBIX BBIPAKCHHIA, https://m.edsoo.ru/7f42e2
coJiep Kalnx KBaJpaTHbIE KOPHU 62
bubnunorexa [IOK
16 CTelleHs C LEIBIM ITOKa3aTeIeEM https://m.edsoo.ru/7f4354
a4
Craapans e e Do ot Buniorosa LOK
17 Py m P P H https://m.edsoo.ru/7f4360
710 KOCMUYECKUX 00BEKTOB), ATUTEIHHOCTD 08
MIPOIIECCOB B OKPYXKAIOIIEM MUPE -
but6mmoreka [IOK
18 CBoliCTBa CTENEHN C LEILIM [TI0KA3aTEIEM https://m.edsoo.ru/7f4356
48
bubnunorexa [IOK
19 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM https://m.edsoo.ru/7f4356
48
bubnunorexa [IOK
20 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM https://m.edsoo.ru/7f4356
48
bubnunorexa [IOK
21 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM https://m.edsoo.ru/7f4359
9a
bubnunorexa [IOK
22 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM https://m.edsoo.ru/7{435¢
dé
23 KBanpaThblii TpéxunieH
24 KBanpatHblii TpEXwieH
75 Paznoxenue kBaipaTHOro TpEXUJIeHa Ha bubmuorexa [{OK

MHOXHUTCIIN

https://m.edsoo.ru/7f421d




38

PasnosxeHnue kBagpaTHOro TpéX4iceHa Ha bubmorexa [IOK
26 https://m.edsoo.ru/7f42fd
MHOYHUTEITH 33
Kontponbras padora mo temam "KBanpaTHbie bubmorexa LIOK
27 . " https://m.edsoo.ru/7f42ec
kopHu. Crenenu. KBagpatHelil TpexuieH 30
bubnunorexa [IOK
28 Anrebpandeckas 1po0b https://m.edsoo.ru/7f4303
82
29 JlomycTrMble 3HAYCHUST IEPEMEHHBIX, BXOISIIHX
B aJIre0OpanvdecKue BHIPaKCHUS
30 JlomycTrMble 3HAYCHUS TIEPEMEHHBIX, BXOISIIIHX
B aJIre0OpanvdecKue BHIPaKCHUS
but6mmoreka [IOK
31 OcHOBHOE CBOWCTBO anredpanyeckoit Apoou https://m.edsoo.ru/7f4308
eb
bu6mmoreka [IOK
32 Coxparmienue apobeit https://m.edsoo.ru/7f430a
8a
bu6mmoreka [IOK
33 Coxpamienue apobeit https://m.edsoo.ru/7f430f
44
but6mmoreka [IOK
34 Coxkpamienue apobeit https://m.edsoo.ru/7f430f
44
CrnosxeHue, BBIYUTaHUE, YMHOKCHUE U JICTICHUE bubmorexa [IOK
35 ’ . https://m.edsoo.ru/7f4312
anreOpandecKux apooei 3¢
CnosxeHue, BRIYMUTAHUE, YMHOKCHUE U JICTICHUE bubmorexa [IOK
36 ’ . https://m.edsoo.ru/7f4315

anreOpandecKux apooei

c0




CHO)KCHI/IG, BBIYUTAHUC, YMHOXCHUC U ICIICHUC

bubnunorexa [IOK

37 9 https://m.edsoo.ru/7f4318
anreOpandecKux apooeit o
Crios " bubmuorexa [{OK
38 JIOXKXCHUC, BBI‘-II/ITaHI/Ie,vyMHO CHUEC U NCIICHUC https//medsooru/7f43 la
anreOpandecKux apooei 20
[IpeoOpa3zoBanue BeIpaXKEHHH, COIEPIKAIINIX bubmorexa LIOK
39 beodp P » COnepRatl https://m.edsoo.ru/7f4325
anreOpandeckue Apoou 9%
[IpeoOpa3zoBanue BeIpaXKEHHM, COIEPIKAIINIX bubmrorexa LIOK
40 beodp P » COnepRatl https://m.edsoo.ru/7f4327
anreOpanveckue Apodu 36
[IpeoOpa3zoBanue BeIpaXKEHHH, COIEPIKAIINIX bubmorexa LIOK
41 beodp P » COnepRatl https://m.edsoo.ru/7f4327
anreOpandeckue Apodu 36
KonTponbras padora o teme "Anredpanyeckas bubmmorexa HOK
42 p" p p https://m.edsoo.ru/7f431d
apoOb
36
but6mmoreka [IOK
43 KBanparHoe ypaBHEeHUE https://m.edsoo.ru/7f42ee
la
but6mmoreka [IOK
44 HenonHoe kBaspaTHOE ypaBHEHHE https://m.edsoo.ru/7f42ee
la
but6mmoreka [IOK
45 HenonHoe kBaspaTHOE ypaBHEHHE https://m.edsoo.ru/7f42ee
la
bu6mmoreka [IOK
46 dopmyna KOpHEH KBapaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42f1
58
47 ®opMya KOpHEH KBaPATHOIO YPaBHEHUs bubmorexa [IOK

https://m.edsoo.ru/7{421{3




fo

bubnunorexa [IOK
48 dopMyna KOpHEH KBAPATHOTO YpaBHEHUS https://m.edsoo.ru/7f42£5
a4
bubnunorexa [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fe
0
bubnunorexa [IOK
50 Teopema Buera https://m.edsoo.ru/7f4300
76
bubnunorexa [IOK
51 Pemenue ypaBHeHUH, CBOASAIIMXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c5
42
bu6mmoreka [IOK
52 Pemienue ypaBHEHUi, CBOJISAIIMXCS K KBaIPAaTHBIM https://m.edsoo.ru/7f43c3
do
but6mmoreka [IOK
53 [Ipocreiimue qpoOHO-palMOHALHEIC YPABHEHUS https://m.edsoo.ru/7f4328
c6
bu6mmoreka [IOK
54 [Ipocreiimue qpoOHO-palMOHAILHEIC YPABHEHUS https://m.edsoo.ru/7f432b
6e
Pemenne TeKCTOBBIX 3a71a4 C TIOMOIIIBIO bubmorexa I[IOK
55 " H https://m.edsoo.ru/7f42£7
KBaJ[PaTHBIX YPaBHEHUI 5c
Pemenne TeKCTOBBIX 3a71a4 C TIOMOIIIBIO bubmorexa I[OK
56 " H https://m.edsoo.ru/7f42£8
KBaJ[PaTHBIX YpaBHEHUI P
K 6 g bubmuorexa [{OK
57 OHTpOJILH”aH pabota mo teme "KBagparHeie https://m.edsoo.ru/7f4301
ypaBHEHHS )
58 JInHeNHOE ypaBHEHHE C IByMS IIEPEMEHHBIMU, €TI0




rpaduK, IPUMEpHI PELICHUs] YPAaBHEHUHN B IIEITBIX
yuciax

JIuHeliHoOe ypaBHEHHE C IBYMS IEPEMEHHBIMU, €r0

59 rpaduK, IPUMEpHI PELICHUs YPAaBHEHUHN B IIEITBIX
YHUCIIax
JIuHeltHoOe ypaBHEHHE C IBYMS IEPEMEHHBIMU, €r0
60 rpaduK, IPUMEpHI PELICHUs YPaBHEHUHN B IIEIIBIX
YHUCIax
61 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU
62 Pewrenne cucreM NByX JIMHEWHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU
63 Pemrenne cucreM NByX JIMHEWHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU
64 [Tpumepsr PeLIeHNs CHCTEM HEJIMHEHHBIX
YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU
65 [Tpumepsr PeIeHHs CHCTEM HEJIMHENHBIX
YpPaBHEHUH € JBYMs IEPEMEHHBIMHU
I'paduaeckas naTEpHIpETANHS] YPABHEHHSI C IBYMS bubmuorexa [{OK
66 MEPEMEHHBIMH U CUCTEM JINHEHHBIX YpaBHEHHUH C https://m.edsoo.ru/7f43d6
JBYMsI IEPEMEHHBIMU dé
I'paduaeckas naTEpHIpETALHS YPABHCHHSI C IBYMS bubmuoTexa [{OK
67 MEPEMEHHBIMH U CUCTEM JINHEHHBIX YpaBHEHHUH C https://m.edsoo.ru/7f43d6
JBYMsI IEPEMEHHBIMHU dé
68 Pemenue TEKCTOBBIX 3318 C IOMOILBIO CHCTEM
YpaBHEHHUU
69 Pewmenne TEKCTOBBIX 3318 C OMOIIIBIO CHCTEM
YpaBHEHU
70 Pemenue TEKCTOBBIX 3318 C IOMOLLBIO CHCTEM
YpaBHEHHUU
71 UucnoBble HEPABEHCTBA M MX CBOMCTBA
72 UucnoBble HEPABEHCTBA M MX CBOMCTBA




73

HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN

JIngelinble HEPABEHCTBA C OTHON IIEPEMEHHOU U Bubmiorexa IIOK
74 p a p https://m.edsoo.ru/7{42c6
WX peIlIeHUe
92
JInHelHble HEPABEHCTBA C OHOU IEPEMEHHON U Bubmorexa LIOK
75 p A p https://m.edsoo.ru/7{42c8
UX pEIlICHUE
40
76 JIuHeliHbIE HEPABEHCTBA ¢ OJHOU IIEPEMEHHON U
WX peIlIeHUe
CucreMbl JUHENHBIX HEPABEHCTB C OQHOMN brbmuorexa IIOK
77 N P A https://m.edsoo.ru/7{f42¢cb
MIePEMEHHON U X peIIcHNE 23
CucreMbl JUHENHBIX HEPABEHCTB C OQHOMN Bubmorexa LIOK
78 . P A https://m.edsoo.ru/7{42cd
MIEPEMEHHON U X peIIcHUE 2
79 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE
M300paxkeHne pelreHns JIHHENHOTO HEPaBEHCTBA bubmmorexa LIOK
80 p p N N p https://m.edsoo.ru/7f42c9
Y UX CHUCTEM Ha YUCIIOBOW MPSIMOU od
H300paxkenne pelieHns INHENHOr0 HEPABEHCTBA bubmmorexa LIOK
81 P P N N P https://m.edsoo.ru/7f42c9
1 UX CHUCTEM Ha YHUCIIOBOW MPSIMOU od
%2 KontponbHas padota mo temam "HepaBeHcTsa.
Cucremsl ypaBHeHUI"
but6mmoreka [IOK
83 [Tonatue QpyHKIUN https://m.edsoo.ru/7f433¢
12
O01aCcTh ONpeneIeHNsI U MHOKECTBO 3HAYECHUI bubmmorexa LIOK
84 pea https://m.edsoo.ru/71433d
byHKIIN
84
85 Crioco0bl 3a1anust GyHKITAN




86 I'padux pyHKINU
87 CaoiicTBa (pyHKIIMHU, UX OTOOpaKeHUE HA TpaduKe
88 YreHue U NOCTpoeHUe TpapuKoB QyHKIMHA
29 [Tpumeps! rpadukoB GYHKINH, OTPaKAIOLIIIX
peasibHbIE MPOLIECCHI
OyHKIMH, OMUCHIBAIONTUE MPSMYIO U 00paTHYIO bubmorexa I[OK
90 YHRLWH, HIHC TPAMY patiy https://m.edsoo.ru/7f434b
MPOIMOPLIMOHANIbHBIE 3aBUCUMOCTH, X TpaduKu be
91 l'unep6omna
bubnunorexa [IOK
92 I'unepbona https://m.edsoo.ru/7f4343
e2
bubnunorexa [IOK
93 I'paduk pynkmum y = x> https://m.edsoo.ru/7f4345
72
QOynkin y =x4,y =x3, y = VX, y = [x|; bu6muoteka [JOK
94 rpadguvecKoe penieHne ypaBHEHUH U CUCTEM https://m.edsoo.ru/7f434d
YpPaBHEHUMU 38
IToBTOpEHNE OCHOBHBIX IIOHATHA U METOLOB bu6muoteka [JOK
95 KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHu# / https://m.edsoo.ru/7f4371
Bcepoccuiickas mpoBepodHasi pabota aa
Hrorosas koHTpoasHas pabota / Beepoccuiickas bubmorexa [IOK
96 https://m.edsoo.ru/7f434e
poBepouHas paboTa b4
97 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJOB
KypcoB 7 u 8 Ki1accoB, 0000IIeHIE 3HAHUIA
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB bubmorexa LIOK
98 L https://m.edsoo.ru/7f4373
KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HAaHUH 6c
[ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB bubmorexa LIOK
99 https://m.edsoo.ru/7f4375

KypcoB 7 u § KJ1accoB, 0000IICHIE 3HAHUIA

10




N . bubmuorexa [{OK

100 OBTOPCHHC OCHOBHBIX IIOHATHU U MCTOIIE)B 1 https//medsooru/7f4376
KypcoB 7 u 8 Kj1accoB, 00001eHne 3HaHUH ba
N N bubmuorexa [{OK

101 OBTOPCHHC OCHOBHBIX IIOHATHU U MCTOIIE)B 1 https//medsooru/7f436b
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHUH 28
[ToBTOpEHME OCHOBHBIX MOHSATUA U METOIOB bubmorexa LIOK

102 P - 1 https://m.edsoo.ru/74378
KypcoB 7 u § KJ1accoB, 0000IICHIE 3HAHUIA 53

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

Tema ypoka

KoaunuyecTBo 4acosB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcebl

PaI_II/IOHaJ'H:HBIG qucilia, I/IppaHI/IOHaJ'H:HBIC qucia,
KOHEUYHBIC ¥ 0ECKOHEUHBIE JICCSITHYHbBIE APOOH

MHOKECTBO JICHCTBUTEIIHHBIX YHCEIT,
I[CﬁCTBHTCJIbHLIC YqHucJja KakK 6GCKOH€‘-IHI>IG
JIECATUYHBIC IpoOH

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JIEHCTBUTENBHBIX YUCEI U
MHO>KECTBOM TOYEK KOOPAUHATHOU MPSIMOMI

CpaBHeHME NEUCTBUTENBHBIX YHCEIL,
apudMeTUIECKHE IEUCTBUS C ICUCTBUTEIIHHBIMHU
qucjiamMmunu

[TpubnmxEnHoe 3HaUYeHNE BEIMYHHBI, TOUHOCTh
MPUOJIKESHUS

OkpyrieHue yncen

OkpyrieHue yncen

[IpukuKa 1 OlleHKa pe3yJIbTaTOB BHIYUCICHHI

O 00 3 O W

IIpuknaka u OLICHKA PE3yJIbTATOB BHIYUCICHUI

— | | |

JIunelinoe ypaBHeHue. PelieHne ypaBHeHuUH,
CBOIAIIUXCS K JINHEHHBIM

bubmunorex IIOK
https://m.edsoo.ru/7{43bf
66

11

JIunelinoe ypaBHeHue. PelieHne ypaBHeHuUH,
CBOJAIINXCS K JINHEHHBIM

12

KBanpatnoe ypaBHeHue. Perienue ypaBHeHHI,
CBOASIINXCS K KBaIPaTHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/743¢c5
42

13

KBanpatHoe ypaBHeHME. PellieHre ypaBHEHUI,
CBOJAIIMXCA K KBAAPpAaTHBIM

but6mmoreka [IOK
https://m.edsoo.ru/7f43¢c5




42

bubnunorexa [IOK
14 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3
do
bubnunorexa [IOK
15 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3
do
[IpuMepsl penieHuss ypaBHEHUN TPEThEHR U
16 4eTBEPTOU CTETNIEHEN PA3JIOKEHUEM Ha
MHO>KUTEIH
[IpuMepsl penieHus: ypaBHEHUN TPETbER U
17 4eTBEPTOU CTETNIEHEN PA3JIOKEHUEM Ha
MHOKUTEIH
bu6mmoreka [IOK
18 Pemienne npoOGHO-paIIOHAIBHBIX YPaBHEHHH https://m.edsoo.ru/7f43c9
b6
but6mmoreka [IOK
19 Pemienne npoOGHO-paIIOHAIBHBIX YPABHEHHHA https://m.edsoo.ru/7f43c9
b6
20 Pemenne TekCTOBBIX 3a/a4 alredpanyecKum
METOI0M
71 Pemienne TeKCTOBBIX 3324 alireOpanyecKumM
METOJIOM
2 Pemenne TekcTOBBIX 3a/a4 alredpanyecKum
METOI0M
23 KoHTtposbHas padota mo teme "YpaBHEHHS C
OJIHOH nepeMeHHOoN"
v bubnunorexa [IOK
24 paBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 https://m.edsoo.ru/743d0
rpaduk
b4
25 YpaBHEHUE C IBYMS [IEPEMEHHBIMU U €70 bubnmoreka [JOK
rpadguk https://m.edsoo.ru/7f43d0




CucreMa 1ByX JIMHEHHBIX YPaBHEHUH C IBYyMs

26 IIEPEMEHHBIMU U €€ pelleHue
27 Cucrema 1Byx J'II/II-{CI\/'IHBIX YpaBHEHUH C IBYMsI
NIEPEMEHHBIMU U €€ pelIeHNe
28 Cucrema 1Byx JII/IH"eI‘/'IHLIX YPaBHEHUU C ABYyMS
NEPEMEHHBIMU U €€ pelieHue
29 Cucrema nByx J'II/II-{CI\/'IHBIX YpaBHEHUH C JIBYMsI
NIEPEMEHHBIMU U €€ pelIeHHe
Pemenue cucrem AByX ypaBHEHHUM, OJTHO U3 bubnuorexa [{OK
30 KOTOPBIX JIMHEIHOE, a APYyroe — BTOPOH https://m.edsoo.ru/7{43d2
CTEIICHU 3a
Pemenue cucrem AByX ypaBHEHHU, OJTHO U3 bubmuoTexa [{OK
31 KOTOPBIX JIMHEIHOE, a APYyroe — BTOPO https://m.edsoo.ru/7f43d5
CTENEHU Sa
Pemenue cucrem AByX ypaBHEHHU, OJTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEeHH
Pemenue cucrem AByX ypaBHEHHU, OJTHO U3
33 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEeHH
34 FpatbnqecFaﬂ MHTEPIIPETALHS CUCTEMBI
YpaBHEHUU C ABYMSI IEPEMEHHBIMU
35 Pemenme TekcTOBBIX 3a/a4 alredpanyecKum
croco0oM
36 Pemrenne TeKCTOBBIX 33124 alreOpanyecKumM
crocooom
37 KOHTpOJ'II:}:IfIH pabora o Teme "CucreMbl
YpaBHEHU
38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
. bubnunorexa [IOK
39 YucnoBble HEpAaBEHCTBA M UX CBOMCTBA

https://m.edsoo.ru/7f43ad




5a

JInHeHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U bubmorexa LIOK
40 https://m.edsoo.ru/7f43af
WX pelieHne
08
JIuHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN 1 buGnnorexa LHOK
41 https://m.edsoo.ru/7f43af
WX pelIeHue
08
JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MTEPEMEHHON 1 buGnnorexa LHOK
42 https://m.edsoo.ru/7f43af
WX peleHue
08
43 CucreMsl JII‘/IIHGI\/'IHBIX HEPABEHCTB C OJJHOM
MEePEMEHHOMN M MX PEIICHHE
44 CucreMsl JII‘/IIHGI\/'IHBIX HEPABEHCTB C OJJHOM
MEePEMEHHOMN M MX PEIICHHE
45 CucTteMbl TMHEWUHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX PELIEHUE
bubnunorexa [IOK
46 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE https://m.edsoo.ru/7f43b0
98
bubnunorexa [IOK
47 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE https://m.edsoo.ru/7f43b2
le
bubnunorexa [IOK
48 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE https://m.edsoo.ru/7f43b5
a2
49 KBasipaTHbIE HEpABEHCTBA U MX PEIICHUE
50 KBasipaTHbIE HEpABEHCTBA U UX PEIICHUE
['padpuaeckast maTEpHpETALINS HEPABCHCTB U bubmmorexa HOK
51 https://m.edsoo.ru/7f43b0
CHUCTEM HEPaBEHCTB C JIBYMs [I€PEMEHHBIMU 08
57 ['padpuaeckast maTEpHpETALINS HEPABEHCTB U

CUCTCM HCPABCHCTB C JIBYM: IICPEMCHHBIMU




53

KontponsHas padora no teme "Hepasencra"

bubnunorexa [IOK
54 KBaaparnunas pyskius, e€ rpaduk u CBOMCTBA https://m.edsoo.ru/7f4396
c6b
bubnunorexa [IOK
55 KBaaparnunas pyskius, e€ rpaduk u CBOMCTBA https://m.edsoo.ru/7f4398
42
bubnunorexa [IOK
56 KBaaparnunas pyskius, e€ rpaduk u CBOMCTBa https://m.edsoo.ru/7f4399
b4
[Tapaboia, KooparHATHI BEPIIUHBI I1apadOIIbI Bubmorexa LIOK
57 P ’ pa P P ’ https://m.edsoo.ru/7f439¢
0Ch CHUMMETpHH MapaboIIbl ba
[Tapaboia, KoopauHATHI BEPIIUHBI I1apadOIIbI bubmmorexa LIOK
58 P ’ pa P P ’ https://m.edsoo.ru/7143a0
0Ch CUMMETpPHH MapaboIIbl 3a
[Tapaboia, KoopauHATHI BEPIIUHBI I1apadOIIbI bubmmorexa LIOK
59 P ’ pa P P ’ https://m.edsoo.ru/7f43al
0Ch CHUMMETpPHH MapaboIIbl ac
[Tapaboia, KOOpAMHATEI BEPIINHBI TAPA0OIILI bubmmorexa LIOK
60 P ’ pa P P i https://m.edsoo.ru/7f43a3
OCh CUMMETPHUH TTapadoIIbl Lo
[Tapaboia, KOOpAMHATHI BEPIINHBI TAPAOOIILI bubmmorexa LIOK
61 P ’ pa P P i https://m.edsoo.ru/7tf43a5
OCh CUMMETPHUH TTapadoIIbl 26
62 [Tapa6omna, KOOpAUHATHI BEPIIUHBI TapabOIIbI,
0Chb CUMMETPUHU TTapaboJIbI
63 I'paduxu pynkomii: y = kx, y =kx + b, y=k/x,
y=X3, y=VX, y=[X|
64 I'paduxu pynkumit: y =kx, y =kx + b, y=k/x,
y=x3, y=VX, y=[X|
65 I'padpuku dynkmmii: y = kx, y =kx + b, y=k/x,




y=x’, y=VX, y=[x|

I'paduxu pynkumit: y =kx, y =kx + b, y=k/x,

66 s s -
y=X?, y=vX, y=[x|
67 I'paduxu pynkomii: y = kx, y =kx + b, y=k/x,
y=xX>, y=VX, y=[X|
63 I'paduxn Pynkmmii: y =kx, y = kx + b, y=k/x,
y=X?, y=vX, y=[x|
bu6mmoreka [IOK
69 KonTponpHas pabora o teme "OyHKImn" https://m.edsoo.ru/7f43ab
84
bubnunorexa [IOK
70 [NoHsTHE YMCIIOBOM OCIEI0BATEIILHOCTH https://m.edsoo.ru/7{43e6
cb
3aanue MociaeI0BaTeIbHOCTH PEKYPPEHTHON bubmorexa LOK
71 . o https://m.edsoo.ru/7f43eb
dbopmyoit 1 popMyIIol N-ro YjaeHa da
A bubnunorexa [IOK
7 pudMeTHIecKas 1 reoOMeTprIecKast https://m.edsoo.ru/7f43ed
IPOTPECCUU e
ApudmeTndeckasi © reOMeTpHUISCKast bubmorexa LIOK
73 https://m.edsoo.ru/7f4313
POTrPECcCUm ba
@DopMyITbI N-TO YIeHA apuPMETHIESCKON U bubmuorexa [{OK
74 T€OMETPUUYECKOU MPOTPECCUI, CYMMBI TIEPBBIX N https://m.edsoo.ru/7143f5
YJICHOB 8a
®DopMyIIbl N-T0 YeHa apuhMETUIECKON U bubnuorexa [{OK
75 TreOMETPUUECKOM MPOrpeccuii, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43ef
YJICHOB 2¢c
®dopMyIIbl N-TO YeHa apuPMETUIECKON 1 bubnuorexa [JOK
76 reOMETPUUECKOM MPOrpeccuii, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43{0
YJICHOB cb
77 ®DopMyIIbI N-TO YieHa apuPMETUIECKON U bubnuoreka [IOK




T€OMETPUUYECKON IIPOTPECCUil, CyMMBI IIEPBBIX N
YICHOB

https://m.edsoo.ru/7{43{7
2e

®DopMyIIbl N-T0 YeHa apuhMETUIECKON 1 bubmuorexa [{OK
78 reOMETPUUECKOM MPOrpeccuii, CyMMBI NIEPBBIX N https://m.edsoo.ru/7{43f8
YJICHOB a0
N3o0pakeHue 4ieHOB apuhMEeTUIECKON 1
79 F€OMETPUUYECKON ITPOrPECCUil TOUKaMu Ha
KOOPAMHATHOW IJIOCKOCTH
N3o0pakeHne 4ieHOB apuMEeTUIECKON 1
80 TFE€OMETPUUECKOM MPOTrpeccuii TOUKaMH Ha
KOOPAMHATHOU IJIOCKOCTH
81 JIMHEeHBIN ¥ SKCIOHEHIIMAIIbHBIA POCT
bubnunorexa [IOK
82 Cro>xHBIE TIPOTICHTHI https://m.edsoo.ru/7{43fe
Oe
bubnunorexa [IOK
&3 Cro>xHBI€ TIPOTICHTHI https://m.edsoo.ru/7{4401
ab
KoHnTtponbnas padora mo teme "Hucnopbie bubmorexa LIOK
84 " https://m.edsoo.ru/7f4404
MOCIIEI0BATEIHHOCTH R
[ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3 AU
85 3HAHUU. 3aMKUCh, CPAaBHEHHE, ICHCTBHS C
I[eﬁCTBHTCJIBHLIMH qucCjaMu, YUCJIOBas mmpsamas
26 [ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3aIUs
3HaHuU. [IpOLIeHThI, OTHOIIEHUS, PONOPIIUHU
R7 [ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3aIUs
sHaHuil. OKpyriaeHue, NpulImKeHHE, OIICHKa
[ToBTOpEHME, 000OIIIEHUE U CUCTEMATH3AIIH but6mmoreka [IOK
88 3HaHWi. Pelenne TekCTOBBIX 3a71a4 https://m.edsoo.ru/7f443b
apuhMETHIECKUM CTIOCOOOM 12
&9 [ToBTOpEeHME, 000OIIEHUE U CUCTEMATH3AIIHS but6mmoreka [IOK




3HaHul. Penlenne TeKCTOBBIX 3a1a4
apuhMETHIECKUM CTIOCOOOM

https://m.edsoo.ru/7f443¢
d4

[ToBTOpEHME, 000OIIIEHUE U CUCTEMATHU3AIIHS

bu6mmoreka [IOK

90 3HaHMi. Pelenne TeKCTOBBIX 3a71a4 https://m.edsoo.ru/7f443f
apuhMETHIECKUM CTIOCOOOM ea
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS but6mmoreka [IOK

91 3aanuii. [IpeoOpazoBanue anredbpandeckux https://m.edsoo.ru/7f4441
BBIPKEHUH, IOMTyCTUMBIC 3HAUCHHS ca
[ToBTOpEHME, 0000IIIEHNE ¥ CUCTEMATH3AIIHS bu6mmoreka [IOK

92 3Hanuil. [IpeobpazoBanue anredpanveckux https://m.edsoo.ru/7f4443
BBIPAKEHUM, TOMTYCTUMbIEC 3HAYCHUS 64
[ToBTOpEHME, 000OIIIEHUE U CUCTEMATH3AIIHS but6mmoreka [IOK

93 3Hanuii. [IpeoOpazoBanue anredbpandeckux https://m.edsoo.ru/7f4446
BBIPKEHUH, IOMTyCTUMBIC 3HAUCHHS 2
[ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3 AU bubnunorexa [IOK

94 3HaHuil. [IpeoOpazoBanne anredOpandecKux https://m.edsoo.ru/7f444a
BBIPKCHUH, TOMYCTUMBIC 3HAUCHHS 94
[ToBTOpeHnue, 06001IeHNE U CHCTEMaTH3 AU bubnunorexa [IOK

95 3HaHWi. OyHKIMKU: TOCTPOCHHE, CBOMCTBA https://m.edsoo.ru/7f444c
U3yYEHHBIX (DYyHKIMH 56
[ToBTOpeHnue, 06001IeHNE U CHCTEMaTH3 AU bubnunorexa [IOK

96 3HaHWi. OyHKIMKU: TOCTPOCHHE, CBOMCTBA https://m.edsoo.ru/7f444f
U3yYEHHBIX (DYHKIMH 44
[ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3 AU bubnunorexa [IOK

97 3HaHWi. OyHKIMKU: TOCTPOCHHE, CBOMCTBA https://m.edsoo.ru/7f4451
U3yYEHHBIX (DYyHKIMH 6a
[ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3aIUs bubnunorexa [IOK

98 3HaHWi. OyHKIMKU: TOCTPOCHHE, CBOMCTBA https://m.edsoo.ru/7f4452
U3yYEHHBIX (DYyHKIMH eb
[ToBTOpEHME, 0000IIIEHNE ¥ CUCTEMATH3AIIHS bu6mmoreka [IOK

99 3HaHuid. ['padmyeckoe pemieHne ypaBHEHUH 1 UX https://m.edsoo.ru/7f4455

CHCTEM
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[ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3aIUs
100 3HaHWi. ['padmyeckoe pemeHrne ypaBHEHUN U UX
CUCTEM

101 = HWroroas KOHTpoOJbHAsA paboTa

102 O0001IeHME U CUCTEMATU3ALMS 3HAHUM

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM TPOI'PAMMBI

7 KJIACC
Kon N .
IpOBEpHEMOro IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/bHOI
pesyabTaTa NMPorpamMMbl OCHOBHOI'0 0011ero 00pa3oBaHuA
1 Uucrna 1 BBIYUCIEHUS
11 BbImonHsATe, coyeTasi yCTHbIE U NMUCHMEHHBIE MPUEMBI, apuMeTHuuecKue IEHCTBUS C
paIMOHATLHBIMH YUCIIAMU
HaxoauTh 3HayeHHs] YUCIOBBIX BBIPAXKEHUH, MPUMEHATH pa3HOOOpa3Hble CHOCOObI U
1.2 NpUEMBI BBIYUCIICHUS 3HAYCHUN APOOHBIX BRIPAKECHUM, COAEPIKAIMUX OOBIKHOBEHHBIE U
JECATUYHBIC IpoOU
[TepexoauTh OT OHOM (OPMBI 3aMKMCH YUCENT K IPYToil (MpeoOpa3oBbIBAThH IECATUYHYIO
1.3 IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B AECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO TPOOBh)
1.4 CpaBHUBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyrsTh 4nciia
16 BBINOMHATE TPUKUAKY U OIIEHKY pe3ysibTaTa BHIYUCICHHM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIpQXXCHH. BBITIOHATE AEMCTBUS CO CTENEHSIMU C HATYPAITbHBIMH MTOKA3aTEISIMU
1.7 [TpyMeHsTh MPU3HAKU JEIIMMOCTH, PA3JI0KEHHE Ha MHOYKUTEIN HATypaIbHbBIX YHCEI
Pemarh mpakTHKO-OPHMEHTHPOBAHHBIE 3a/layM, CBA3aHHbIE C OTHOIICHHWEM BEJIUYUH,
18 MPONOPLHMOHAILHOCTBIO  BEMYMH, [POLEHTAMH, HHTEPHPETHPOBATL  Pe3y.IbTaThl
pelieHns 3a1a4 ¢ y4éToM OTpaHHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpHUBaEeMBbIX
00BEKTOB
2 Anrebpanueckie BhIpaXKeHUs
71 Hcnonb3oBath anreOpandeckylo TEPMUHOJOTHUIO W CHMBOJIUKY, NPHUMEHATH €€ B
IpoILecCe OCBOCHHsI y4eOHOT0 MaTepHrasa
2.2 HaxonuTth 3HaYeHHs1 OYKBEHHBIX BBIPQKCHUH TTPH 3aJJaHHBIX 3HAUCHUSIX MTEPEMEHHBIX
73 BemmonusaTe npeoOpa3oBaHUsl 1LEOTO BBIPAKEHUS B MHOTOWIEH MPHUBEJACHUEM
NOJOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK
24 BBINONMHATE yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTO4YJieHa Ha MHOTOYJIEH,
OPUMEHSTH (OPMYJIBI KBaJIpaTa CyMMBI M KBaJpaTa pa3HOCTH
OcCylIeCTBIATh pa3ioKEHUE MHOTOUJICHOB HAa MHOXHUTEIM C MOMOIIBIO BHIHECEHHUS 3a
2.5 CKOOKHM OOIIEro MHOXXHTEISA, TPYIIUPOBKH CllaraéMbIX, MpUMEHEHUs (opMmy
COKPAIIEHHOTO YMHOXEHHUS
26 [IpumensaTs mpeoOpa3oBaHUs MHOTOUWICHOB AN pelleHus pasIMMHBIX 3a7ad M3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PealIbHOM MPAKTUKU
7 Hcnonb3oBaTh  CBOMCTBA  CTENEHEHM C  HATypaJbHbIMU  [OKa3aTelsIMA  JJIA
npeoOpa3oBaHus BRIPAKESHUI
3 YpaBHEHHUs 1 HEPABEHCTBA
Pemiats nuHelHbIE YpaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHsIS TIpaBuiia nepexoa oT
3.1 MCXOJIHOTO YPAaBHEHHS K PaBHOCUIBLHOMY eMy. [IpoBepsiTh, SABISIETCS JIM YUCIO KOPHEM
ypaBHEHUS
3.2 [TpumeHsATh rpaduyecKre METOAbI ITPU PEIICHUH JTUHEUHBIX YPaBHEHUN U UX CUCTEM




[MonGupaTh mpuMepsl Hap YHCEN, SBJSIOMUXCA pPEIICHHEM JIMHEHHOrO ypaBHEHHS C

33 JIBYMsI [IEPEMEHHBIMU
34 CtpouTh B KOOPJIWHATHOW TUIOCKOCTH TpaduK JIHMHEHHOTO YpaBHEHUS C JABYyMS
MEPEMEHHBIMHU; MOJIB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS
35 Pemate cuctembl NBYyX JIMHEHHBIX ypaBHEHUH C JBYMSI MEPEMEHHBIMHU, B TOM YHUCIE
rpadudecKku
CocTaBnsaTh M peliaTh JUHEWMHOE YPAaBHEHUE WIIM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
3.6 YCIIOBUIO 3aJa4yM, HWHTEPIPETHPOBaTH B COOTBETCTBUUM C KOHTEKCTOM 3ajaydu
MOJIYYEHHBIN pe3yJbTaT
4 Koopaunatsl u rpaduku. @yHKIIUN
N300paxkaTh Ha KOOPAWHATHOW WPSIMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
4.1 KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMCHIBATHh YHCIOBBIE MPOMEXYTKH HA
aNreOpanvdeckoM s3bIKe
4.2 OtmeyaTh B KOOpAMHATHOM TUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaAM
4.3 Crpouts rpaduku muHeHHbIX QyHKIMNA. CTpOUTh TpaduK GYHKIUH Y = [X|
OnwuceiBaTh C TMOMOIIBIO (YHKUIMH H3BECTHBIC 3aBUCHMOCTH MEXKIY BEIUYMHAMHU:
4.4 CKOpOCTb, BpEMs, pacCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh, NMPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHhI
4.5 HaxonuTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
46 [Tonumate rpaduueckuii crocod MpencTaBIeHUs U aHAIM3a HHPOPMAIINH, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon . .
pOBepsIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOIM
pesyabTaTa NPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBaHusl
1 YHucna v BBIYUCICHUS
Hcnonp30BaTh HadaabHbIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTENBHBIX YMCEN AJIS
1.1 CpaBHEHUS, OKPYTJECHUS W BBIYMCICHUM, N300pakaTh NCUCTBUTEIBHBIC YUCIIA TOYKAMHU
Ha KOOPJAMHATHOU IIPSIMOU
[IpumeHnsaTh MOHATHE APUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
1.2 KOPHM, MCIIONB3Yysl MPU HEOOXOAMMOCTH KaJbKYJSTOP, BBINOJHSITH MpeoOpa3zoBaHUs
BBIPAXEHU, COIEpPKALUX KBAJApAaTHbIE KOPHU, UCIIOJIb3Ysl CBOICTBA KOpHEN
13 Hcnonp3oBath 3anmucu OOJNBUIMX U MaJIbIX YHUCENI C MOMOMIbIO JECATUYHBIX ApoOei u
crenenen yucna 10
2 Anrebpanyeckie BhIpaXKeHUs
21 HpI/IMeHSITIz MOHSATUE CTENEHH C IEJBbIM MOoKa3aTeJeM, BBIMOJHATh MpeoOpa3oBaHus
BBIPKEHUI, COAEPKALUX CTENEHH C LIEJIBIM NT0Ka3aTelIeM
29 BhBINONMHATE TOXKAECTBEHHBIE NMpeoOpa3oBaHMs PallMOHAIBHBIX BBIPAXKEHH Ha OCHOBE
' NpaBWI JEHCTBUN HAaJl MHOTOYJICHAMU M alreOpanyecKuMu JpoosMu
2.3 PackiiaipiBaTh KBaApaTHBIM TPEXUIIEH HA MHOKHUTEIU
24 [Tpumensitb npeoOpa3oBaHUsl BBIPAKEHUN JUIA PELICHHS PasIMMHBIX 3a7ad M3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOIN NPAKTUKH
3 YpaBHEHMs U HEpaBEHCTBA
3.1 PemaTs nuHelHbIE, KBaAPAaTHBIE YPABHEHUS U pPallMOHAJIbHBIE YPABHEHMSI, CBOASILINECS




K HUM, CUCTEMBI JBYX YPABHEHUN C ABYMS IIEPEMEHHBIMU

[IpoBOAUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YUCIIE

3.2 C MpUMEHEHHeM rpaduuecKkux MpeacTaBieHuil (yCcTaHaBIMBaTh, UMEET JIU ypaBHEHUE
WIHM CUCTEMA YPaBHEHHUH PEIIECHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE)
Ilepexoautb OT cioBecHOH (OPMYIHMPOBKU 3amauu K €€ ainredpandeckoil mMoaenu c
33 MIOMOILIBIO COCTABJICHMSI YPAaBHEHMSI WJIM CHCTEMbl ypaBHEHUH, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4yl MIOJTYUEHHBIA Pe3yIbTaT
[IpumeHsaTs CBOMCTBA YMCIOBBIX HEPABEHCTB [JIsl CPABHEHMsI, OLIEHKM, peIlaTh
3.4 JUHEWHBIE HEPaBEHCTBA C OJHOW TEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOXKECTBA PEIICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIUH
[lonumath W UCHOJB30BaTh (YHKIHMOHAJbHBIE TOHATUS U  SI3bIK  (TEPMUHBL,
4.1 CUMBOJIMYECKUE OOO3HAYCHUsI), OMpPENesITh 3HaueHHEe (QYHKIUU [0 3HAYCHUIO
apryMeHTa, ONpeessiTh CBOMCTBA (DYHKIMH 110 € rpaduKy
49 CrtpouTth rpadviku deMEHTapHBIX (PYHKITUN BHIA:
' y = k/x,y=x*y =Xy = |X|, ONUCHIBATh CBOMCTBA YMUCIOBON QYHKINH 1O €€ rpaduKy
9 KIIACC
Kon . .
pOBepsIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM
pesyabTaTa NMPorpamMMbl OCHOBHOI'0 0011ero 00pa3oBaHuUA
1 Yucna v BBIYUCICHUS
1.1 CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA
12 Brimonusate apn(b.l.wemqecxne JEICTBUS C pallMOHAIbHBIMU YHCIIAMH, COUYETasl YCTHBIE U
NIMCbMEHHBIE TPUEMBI, BBITTOJIHATH BBIYUCIECHUS C UPPALMOHAIILHBIMU YUCIIAMH
13 Haxonute 3HaueHusd CTeneHelil C LEIbIMU MOKa3aTeIsIMH U KOPHEW, BBIYUCIATH
3HAYEHHUSI YACIOBBIX BBIPAKECHUIM
1.4 OKpyriATh JEHCTBUTEIIBHBIE (MMCNa, BBIIONHATE MPHKHAKY PE3yNbTaTa BBIYMCIICHUH,
OIICHKY YHMCJIOBBIX BBIPAXKEHUN
2 YpaBHEHUs U HEPABEHCTBA
71 Pemate nuHeWHbIE W KBaJpaTHbIE YpaBHEHHUS, YPAaBHEHMs, CBOJAIIMECS K HHUM,
npocTeiiire ApoOHO-paMoHaIbHbIE YpaBHEHUS
29 Pematp CHCTEMBI 1BYX JIMHEWHBIX YPAaBHEHUH C ABYMs NepeMEHHBIMH H CHCTEMEI [IBYX
YpaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBIISIETCS TMHEUHBIM
23 Pemate TekcTOBBIE 3amaun anre6panq€CKHM CrocoOOM € TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBOAUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YUCIIE
2.4 C MpUMEHEHUEM rpaHuuecKux MpeJCTaBICHUN (HalpUMep, YCTaHABIMBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPaBHEHUM PEIICHHUS], €CIIM UMEET, TO CKOJIBKO)
25 Pemiatey nuHeiiHbIe HEpABEHCTBA, KBaJPaTHLIC HEPABEHCTBA, u300pakaTh pelIeHue
HEpaBEHCTB HA YUCJIOBOW MPSMOM, 3alIMCHIBATh PEIEHUE C TOMOLIBI0 CUMBOJIOB
Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
2.6 KBaJpaTHOE HEPABEHCTBO, M300pakaTh PELICHHE CHUCTEMbl HEPAaBEHCTB Ha YHCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C TIOMOIIBI CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 33724




DyHKIMHU

Pacno3naBate (pyHKIIMHM M3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXeMAaTHYECKU PACIIOIOKECHUE
Ha KOOpPIWHATHOW TIocKocTH TpadukoB ¢yHKumi Buma: y=kx, y=kx+b, y=k/k,

3.1 o . .
y=ax’+bx+c, B 3aBUCUMOCTH OT 3Ha4eHUU KOI((UIMEHTOB, OMUCHIBATH CBONCTBA
byHKIMA

39 [Toxa3pIBaTh CXEMAaTHYECKH DACIOJIOKEHHE Ha KOOPJUHATHOM IUIOCKOCTH TpaduKoB

' ¢yHkuuit Buma y = VX, y = |X| 1 OnUCBIBaTh CBOMCTBA (DYyHKITHIA

33 Crpouth 1 U300paxkaTh CXeMaTHYECKU TpapuKU KBAAPATHYHBIX (YHKUUH, ONUCHIBATH
CBOMCTBA KBaJPATHUHBIX (PYHKIIUN 11O UX rpadukam

34 Pacno3snaBaTe KkBagpaTMyHyro (QYHKIUIO 10 QopMmylie, NPUBOAUTH TMPUMEPHI

) KBaJIPATHYHBIX (DYHKITUH U3 peaTbHOU KU3HU, PU3UKH, TEOMETPUN
4 ApudmeTrraeckasi U TeOMETpUUECKast MPOTPECCUHU

41 Pacrio3HaBaTh apupMETHUECKyl0 M TE€OMETPUYECKYI0 TMPOTPEecCUd TpPHU Pas3HBIX
crioco0ax 3aaHus

49 BrimonHATh BBIMHCIICHUSA C MCTIOJIB30BAHHEM dopMyn n-ro uieHa apupMeTHdecKoil u
FeOMETPHUYECKOM MPOTPeCcCHii, CyMMbI IIEPBBIX N YJICHOB

4.3 N300pakaTh 4IeHBI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPJIMHATHOM TIOCKOCTH

44 Pemmartsb 3a1auu, CBSI3aHHBIE C YUCIOBBIMH MOCJEI0BATEIBHOCTIMH, B TOM YHUCIIE 3a/1a4H

U3 peallbHOM KU3HHU (C MCIIOJIb30BAaHUEM KAIBKYJISITOPA, IU(DPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Yucia 1 BBIYUCIIEHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEeXo] OT OAHOH (OpMBI 3amucu Jpodelt K
1.1 npyroi. IloHsTue panMOHAIBHOrO 4YHUCIa, 3aluCh, CpPAaBHEHHUE, YIIOPSIOYMBAHHE
palMOHATBHBIX YHCEI
12 Apudmernueckne IEHCTBUS C PAIlMOHAIBHBIMU 4yuciaaMu. PemieHue 3amaq w3 peaabHOM
NIPAaKTUKU Ha YacTu, Ha ApoOU
13 CreneHb C HaTypajJbHBIM IOKa3aTeJeM: ONpeeNieHHe, MpeoOpa3oBaHUE BBHIPAKCHUN Ha
OCHOBE OIpeeNICHHS, 3aUCh OOJIBLIUX YUCEIl
1.4 [IpoueHTsl, 3amrch NPOLEHTOB B BUIE APOOH U ,I[PO6I/I B BHJIE IIPOLICHTOB. TpU OCHOBHBIE
3aJ1a4M Ha IPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEaIbHONU TPAKTUKU
1.5 [IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3I0KEHUE Ha MHOXKUTEIN HATYPAIbHBIX YHCEI
1.6 PeanpHbIe 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi 1 0OpaTHAs MPOTIOPIIHOHATBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
21 [lepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKECHHS C NEepeMeHHOH. JlomycTuMble 3HAYeHUSA
MePEMEHHBIX
29 [IpencraBieHne 3aBUCHMOCTH MEXKIY BETUYMHAMU B BuAe (QopMyibl. BeraucieHus mo
) dbopmynam
2.3 [Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOKIAECTBEHHO PABHbIE BHIPAXKECHHUS
2.4 CBolicTBa CTENEHU C HATYPaAJIbHBIM I1OKA3aTEIEM
25 Opnnounensl 1 MHOrowieHsl. CreneHb MHOrousnaeHa. ClOKeHHe, BBIUUTAHUE, YMHOKECHHE
MHOT'O4YJICHOB
26 @opMybl COKPAIIEHHOTO YMHOXKEHMS: KBaApaT CyMMbl M KBajpaT pasHocTH. Dopmyia
Pa3HOCTU KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUs
31 ypaBHeHI/If}, KOpPEHb YpaBHEHHsI, MpaBuia mpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIBHOCTh
ypaBHEHUU
39 JIuneiinoe YPaBHEHHE C OI[HS)I71 NIEPEMEHHOM, 4YMCIIO KOpPHEW JIMHEWHOrO0 YpaBHEHMS,
pelieHue JIMHEHHBIX YpaBHEHUHN
33 COCTaBHteI/Ie YpaBHEHHUI IO YCIOBMIO 3ajaud. PelieHne TEKCTOBBIX 3a/ay C MOMOILBIO
YpaBHEHUU
34 JluneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €T0 rpauK
Cucrema JByX JHMHEHHBIX YpaBHEHUW C JByMsl MEpPEMEHHbIMHU. PerieHue cucrem
3.5 ypaBHEHUN CTIOCOOOM TOJCTAaHOBKH. [IpuMepbl peleHuss TEKCTOBBIX 3a7a4 C MOMOIIbIO
CUCTEM YpPaBHEHUU
4 Koopaunats! u rpaduku. OyHkuuu
4.1 KoopaunaTa Touku Ha npsiMoi
4.2 Uucnosble npoMeKyTKH. PaccTossHrE MEXy IBYMsI TOYKaMHU KOOPAUHATHOU NMPAMOU
43 HpHMoyFOJIBHUaH cucremMa KoopauHaT, ocu Ox u Oy. Abcuucca W OpAuHATAa TOYKH Ha
KOOPJIMHATHOM IIJIOCKOCTH
4.4 [Tpumeps! rpaduKoB, 3a1aHHBIX Gopmynamu. UTeHne rpauKoB pealbHBIX 3aBUCUMOCTEH
4.5 [Tonstue pynkuuu. I'paduk pynkiuu. CBoiicTBa QyHKIIMIA




4.6 Jluneiinas Qyunkuus, e€ rpaduk. ['paduk pynkuuu y = [X|

4.7 ['padmyeckoe penieHne IMHEHHBIX YpaBHEHUN U CHCTEM JIMHEWHBIX YPaBHEHUH
8 KIIACC
Kon ITpoBepsieMblii 2JIEMEHT COAEePKAHUS
1 UYwucna v BBIYUCIIECHUS

Ksagparueiii kopeHb u3 umcna. [loHstue o0 wuppanuoHanbHOM uucie. [lecsaTuynbie
NpUOIMKEHUS UPPALMOHATIBHBIX YHCEI

1.1

CpoiicTBa apupMETHIECKUX KBAAPATHBIX KOPHEW W UX MPUMEHEHHE K MpeoOpa3oBaHUIO

1.2 YUCJIOBBIX BBIPAXKEHUI U BBIUUCICHUSM. [[eCTBUTEIIbHBIC YHCIIA
1.3 Crenens ¢ 1enbpIM IoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yucia
2 AnrebpanuecKue BbIPAKCHHS
2.1 KBanpaThblil TpEXuiieH, pa3ioKEeHUE KBAPAaTHOTO TPEXWIEHA HA MHOXKUTENIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoit [poou
2.3 CrnoxxeHue, BRIYMTAHUE, YMHOKECHHE, JICTICHUE aJIreOpandecKux apooei
2.4 PanroHansHbIe BBIpaXKEHUS U UX TIPe0Opa3oBaHUe
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 KBagparHoe ypaBHeHHEe, hopMysia KOpHEH KBaJipaTHOTO ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOJSAIIMUXCS K TJUHEUHBIM U KBaJAPATHBIM
33 [Tpocreiimue 1poOHO-pallMOHATILHBIC YPAaBHEHUS

I'paduueckas mHTepHpeTanus YpaBHEHUH C JABYMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
3.4 YpaBHEHUH C IBYMs llepeMeHHbIMU. [[pruMepsl peleHns: CUCTeM HEJTMHEWHBIX YPaBHEHUH C
ABYMsS ICPECMCHHBIMUA

3.5 Perienue TeKCTOBBIX 33ajau alre0pandeckuM criocoOoM

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM MepeMeHHOM

3.8 PaBHOCMIIBHOCTh HEPABEHCTB

3.9 JIuneliHble HEPABEHCTBA C OJJHOW NIEPEMEHHON

3.10 CucTteMbl TMHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 OyHKIMU

41 [Tonstue dynkumu. OGIacTh ONMpEACIICHUS U MHOXXECTBO 3Ha4YeHH (PyHKIuu. CriocoObl
' 3aaHus QyHKIMNA

4.2 I'padux ¢pynkuuu. Urenue cBoicTB GyHKIMU N0 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIONIUX PeaTbHbIE MTPOILECCHI

44 @OyHKIMHM, ONMUCHIBAIONIME MPSAMYI0 W OOpaTHYIO NPONOPHHUOHANBHBIE 3aBHCHMOCTH, HX

rpaduKu

4.5 @yHKIUU y =x% y = X7

4.6 Oynkiun y = [x, y = |x]|

4.7 I'padmyeckoe penieHne ypaBHEHUH U CHCTEM ypaBHEHUN

9 KVIACC

Kon ITpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna ¥ BEIUUCIIEHUA




1.1

Pa].[I/IOHaJ'IBHBIG quciia, UppaluOHAJIbHBIC YHWCIId, KOHCYHBLIC H 6CCKOH€‘IHLI€ ACCATUYHBIC
npobu

MHOXeCcTBO ,HGfICTBPITGJ'II)HBIX YHCCII, ,HGfICTBPITGJ'II)HBIC ypclla Kak OeCKOHEUHbIE

1.2 JeCSITUYHBIE ApoOu. B3aWMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
JEWCTBUTEIBHBIX YUCET U KOOPAMHATHOM NpsAMoil. CpaBHEHUE JEHCTBUTEIbHBIX YMCET
1.3 Apudmernueckue TUCTBUS C ICHCTBUTEILHBIMH YHUCIAMHU
W3mepenusi, mnpuOIMKeHUs, OLEHKU. Pa3Mepbl 0O0BEKTOB OKpYXKAIOIIEro  MHpa,
1.4 JUTUTEIHHOCTh TPOIIECCOB B OKpyXkaromem mupe. [Ipubnmk€HHOe 3HAUYCHUE BEIUYUHBI,
TOYHOCTh npuOmkeHus. OkpyriaeHue uwucen. llpukunka W OLEHKa pe3yJbTaToOB
BBIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOM NTEPEMEHHON
2.2 JluneitHoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pellienre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHns: ypaBHEHU TPEThEe U YETBEPTON CTENEHEH
pa3ioKEHUEM Ha MHOXKHUTEIU
2.5 Pemenue 1poOHO-paliMOHATBHBIX YPaBHEHHHA
2.6 Cucremsbl ypaBHEHUI
2.7 YpaBHeHHE ¢ AByMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMs] IEPEMEHHBIMU
29 Pemienue cucteM OBYX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEUHOE, a JAPYroe — BTOPOM
CTENEHU
2.10 I'paduueckast HHTEpIIPETALIUS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH
2.11 Pemienrie TEKCTOBBIX 33124 aIreOpandeckKuM crocooom
2.12 UucnoBble HEPABEHCTBA M MX CBOMCTBA
2.13 Pemienue nuHEeMHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanpatHble HepaBeHCTBa
2.16 ['paduaeckas uHTEpIpETAIHSI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMSI ITIEPEMEHHBIMU
3 OyHKIUU
31 KBagpartnunas ¢ynkuusa, e€ rpadpuxk um cBoiictBa. IlapaGosa, KOOpIMHATHI BEPIIMHBI
napadoJIbl, OCb CHMMETPHH MapadOJIbI
3.2 I'paduku pyskmmit y=kx, y=kx+b u ux cBOMCTBa
33 I'paduku pynkuit y=k/x, y = x*> u uX cBOMCTBa
34 I'paduku QyHKIMI , 1 UX CBOMCTBA
4 YucaoBble IOCIEN0BATEILHOCTHU
41 Ompenenenne ©  CrOcOOBl  3aJlaHMsl  YMCIOBBIX — IOCJIEAOBATEILHOCTEH. 3anaHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (popMyItoii u popmyInoit #-ro wieHa
49 Apudpmernueckass mnporpeccus. DopMmyasl n-TO WieHa apuPMETHYECKOW MPOTrPECCHH,
CYMMBI [IEPBBIX 71 YJICHOB
43 I'eomeTrpuueckas nporpeccusi. @opMyIIbl #-ro 4ieHa TEOMETPUUECKON MPOrPECCUU, CYMMBI
MIEPBBIX 71 YWICHOB
44 N3o0pakeHne WieHOB apu(PMETHUYECKOWM M TEOMETPHUYECKON MPOrpeccHil TOYKaMHu Ha
KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIbHBIN POCT
4.5 CnoxxHble TPOLICHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30BAHUSI

Kon IIpoBepsiemblie TpeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOM
NpoBePsSIeMOro o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHHUs HA OCHOBE
TpeOOBaHUS DrocC

YMeHHne onepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOKECTBO, ONEpPALNUHA HaJ
MHOXECTBaMH; YMEHHE ONepUPOBATh MOHATUAMU: Tpad, CBSI3HBIN Tpad, 1epeBo, UK,
1 NPUMEHITh WX TPU pEeHIeHUHd 3aJady; yMEHHE HCII0JIb30BaTh TIpaduyeckoe
IIPE/ICTABJICHUE MHOKECTB Ul ONMCAHUS PEAIBHBIX IPOLECCOB U SBICHUM, IpH
pEILIeHNH 3a]a4 U3 JIPYTHX y4eOHbIX MPEAMETOB

Vmenune OIICpHUPOBATH MMOHATHUAMU: ONIPCACIICHHUE, aKCHOMA, TECOpPEMA, 10Ka3aTCILCTBO,
2 YMCHUC pacCliO3HaBaTb MCTHHHBIC U JIOKHBIC BBICKA3BIBAHUS, IPUBOJUTHL MPUMCPBI U
KOHTPIPHUMEPEI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUA BBICKA3bIBaHUH

YMeHHe onepupoBaTh NOHATUSAMU: HATypPAJIBHOE YHCIIO, IPOCTOE U COCTABHOE YHCIIO,
JEJIMMOCTb HaTypajbHBIX YUCEJI, IPU3HAKU JIE€IMMOCTH, LIE€JI0€ YUCIO0, MOYJIb YHCIA,
OOBIKHOBEHHAs! IpO0b M JIeCATUYHAS OpOo0b, CTAaHAAPTHBIM BHUJ YKCIA, PAlMOHAIBEHOE
3 YHCIIO0, WPPALMOHAIBHOE YHUCIO, apu(METHYECKUI KBaapaTHBIH KOPEHb; YMEHHE
BBIITOJIHATH JEHUCTBUS C YUCIAMH, CPABHUBATH U YIOPSAIOYMBAThH YNCIA, IPEICTABIIATH
YyyCjia Ha KOOPAMHATHOM MPSAMOM, OKPYIJISATh YMCIA; YMEHUE JeNaTh MNPUKUAKY M
OLICHKY PE€3yJIbTaTa BBIYMCICHUM

YMeHne onepupoBaTh MOHATUSIMU: CTETICHb C IEJIBIM TI0Ka3aTeneM, apupMeTHIecKuid
KBaJIpaTHBI KOPEHb, MHOTOUICH, anre0pandeckas IpoOb, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HATypaJbHOH CTENEHH OOJIbIIE CIUHMIIBI, YMEHHE BBITIOJIHITH PAcU€Thl IO
dbopMynaM, TpeoOpazoBaHUs IENBIX, JIPOOHO-PAIMOHANBHBIX BBIPAXKCHUH H
BBIPQKEHUI C KOPHSMH, Pa3JIOKCHHE MHOTOWICHA Ha MHOXXUTEIH, B TOM YHUCIIE C
WCTIOJIb30BaHUEM (POPMYIT PAa3HOCTH KBAJIPATOB M KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh IMOHATHSAMH: 4YHCIOBOE pPAaBEHCTBO, YPAaBHEHHE C OJHOU
IIEPEMEHHOM, YHUCIOBOE HEPABCHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE pellaTh
JVHEWHBbIE M KBaJpaTHblE YpPaBHEHHUs, IPOOHO-pAl[OHAIbHBIE YPaBHEHUS C OJHOM
IIEPEMEHHOM, CUCTEMBI JBYX JMHEUHBIX YPABHCHUM, JIMHEWHBIC HEPAaBEHCTBA U HUX
CHCTEMBI, KBaJIpaTHbIE U TPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM, B
TOM YUCJIE IIPU PELICHUH 3a]1a4 U3 IPYTUX IPEAMETOB U PAKTUYECKUX 3a1a4; YMECHHUE
UCIOJIb30BAaTh  KOOPAMHATHYIO TPAMYX0 M KOOPAMHATHYK IUIOCKOCTh  JJIA
M300pakeHusl pelieHN ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIMSA, Tpapuk (QYHKIUH, HYIH (QYHKIHUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MMPOMEKYTKH BO3pACTaHUs, yObIBaHMS, HANOOJIbIIICE
U HauMeHbIllee 3HaueHHs (YHKIHMHM; yMEHHE ONEpPUpPOBATh MOHATHAMH: MpsMast
NPONOPIOHATIBHOCTG, JIMHEWHast (QYHKIWA, KBajpaThdyHas (QyHKOWsA, oOpaTHas
MPONOPIMOHATLHOCTh, Napaboia, rumnepbosia; yMeHHe CTpOUTh IpaduKku (QyHKIHA,
UCTIOJIB30BaTh TPaUKH Ul ONpENeNICHUS CBOWCTB MPOLIECCOB M 3aBUCHMOCTEH, IS
pelieHus 3a1a4 W3 JPYyruX Y4eOHbIX NPEJMETOB M pPEaJbHOM JKU3HU; YMEHHE
BBIpaXKaTh (POPMyJIaMH 3aBUCHMOCTH MEKIY BETHUYNHAMHI

YMeHne omnepupoBaTh TMOHSATHUSMH: IIOCJIEIOBATEIBLHOCTh, apudmeTHdeckas u
reOMETpUYECKasi MPOrPeCCUM; YMEHHE MCIO0JIb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEMH,




(hopMyIIBI CYMMBI M OOIIETO YiICHA MPU PEIICHUH 3a7a4, B TOM YKCIIe 3a1a4 U3 IPYTUX
y4eOHBIX TIPEIMETOB U PEATbHOM KUZHU

YMeHue pemarh 3a7aud pa3HbIX TUIOB (B TOM YHCJIE€ Ha MPOLEHTHI, JOJIH U YacTH,
IBIDKEHHE, paboTy, 1IeHy TOBapOB M CTOMMOCTh MOKYIIOK U YCIyT, HAaJIOTH, 33Ja4H U3
oOnacTv ympaBieHUS JUYHBIMU U CEMEHHBIMU (UHAHCAMM); YMEHHE COCTaBIIATH
BBIPa)XCHUSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI MO YCIIOBUIO 3a/1aud, UCCIIEI0BAThH
MOJTy4€HHOE pPEIICHHE U OLIEHUBATh IPABI0ONOJ00HOCTD MMOJIYYEHHBIX PE3YJIbTAaTOB

VYMeHue onepupoBaTh MOHATHAMHU: QUTypa, TOYKa, OTPE3OK, Mpsimas, JIyd, JJOMaHas,
yrojl, MHOTOYT'OJbHHMK, TpPEYroJbHUK, paBHOOCIPEHHBII W  PaBHOCTOPOHHUM
TPEYroJbHUKH, MPSMOYTONBHBIA TPEYrOJIbHUK, MEIHaHa, OUCCEKTpHCa W BBICOTA
TPEYTOJIbHUKA, YETHIPEXYTOIbHUK, MTApaJlIeIorpaMM, poMO, PSIMOYTOJILHUK, KBaJparT,
Tpamenusi; OKPYKHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMHU
¢urypamu; ymMeHue pemiath 3aJayd, B TOM YHCJIE€ W3 TOBCEJIHEBHOW >KM3HM, Ha
HAXOX/ICHHE F€OMETPUYECKUX BEIUYHH C MPUMEHEHUEM M3YYEHHBIX CBOHCTB QUTYp U
dakToB

10

YMeHue onepupoBaTh MOHATHUSIMH: PABEHCTBO (UIyp, PaBEHCTBO TPEYTOJIHHHUKOB;
NapajuleIbHOCTh W MEPHCHIUKYSIPHOCTh NPSIMBIX, YTOJd MEXAy HPSIMBIMH,
NEPIECHANKYIIAP, HAKJIOHHAs, MPOEKIHs, noxodue ¢uryp, monoOHbIe TPEyroJbHHUKH,
CUMMETPHsS OTHOCHTEIBHO TOYKM M TPSAMOI; yMEHHE paclo3HaBaTh PABEHCTBO,
CUMMETpPHUIO U 1ojo0ue (uryp, mapasienbHOCTh U MEePHEHIUKYISIPHOCTD MPSAMBIX B
OKPY’KAIOIIEeM MHpE

11

YMeHnue onepupoBaTh NOHATUSMU: JUIMHA, PACCTOSIHUE, Yo (BEJIMYKHA yIia, CUHYC U
KOCHHYC yIja TpeyrojbHHKa), IUIOIa/lb; YMEHHUE OLIEHUBATh pa3Mepbl MPEIMETOB U
OOBEKTOB B OKPYXAaOIIEM MHpE; yMEHHE TNPUMEHSTH (OpPMYINbl NEepUMeTpa Hu
IUIOLIAAM MHOTOYTOJIbHUKOB, JJWHBI OKPY>KHOCTM U IUIOHIATU Kpyra, oObema
IPSIMOYTOJIBHOIO ~ MapajulesIeNuIle]a; yYMEHHE NPHUMEHSATh [PU3HAKM pPaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyMME YIJOB TpeyrojibHuKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOILIEHUS Il BBIUMCIIEHMSI IIMH, PACCTOSIHUH, IJI0IAeH

12

YMmenue wu3o0pakaTh IUIOCKHE (UTYpPHl M HUX KOMOHMHALMHM, TPOCTPAHCTBEHHBIC
GUrypHI OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY ONHCAHHIO

13

YMeHue oneprupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMa KOOPIAUHAT; KOOPIUHATHI
TOYKHM, BEKTOP, CyMMa BEKTOPOB, INPOM3BEICHUE BEKTOPA Ha 4YHCIO, CKAaJSIPHOE
IIPOU3BEJICHUE BEKTOPOB; YMEHHME MCIOJIb30BaTh BEKTOPBl W KOOPAMHATHI UL
NPEJCTAaBICHNUS JaHHBIX M pELIeHHs 3ajad, B TOM 4YHCIE U3 JPYIMX Yy4eOHBIX
IIPEAMETOB U peajlbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSAMH: CTOJOMKOBBIE U KPYT'OBbIE JUArpaMMbl, TaOJIHIIbI,
cpeaHee apudMeTHuecKoe, MeauaHa, HauboJblllee U HaMEHbIIee 3HAYCHUs, pa3Max
YHCJIOBOTO Habopa; yMEHHME W3BIEKaTh, WHTEPIPETHUPOBaTb W NPeoOpa3oBHIBATH
MHpOpMAILMIO, MNPEJCTAaBICHHYI0 B TaONMLIAX M Ha JUarpamMMax, OTPa)karollylo
CBOMCTBA M XapaKTEPUCTUKU PEajbHBIX MIPOLIECCOB U SIBJICHMI; YMEHHE PACIIO3HABATh
WU3MEHUYUBBIEC BEJIMYHMHBI B OKPYKAIOIIEM MUPE

15

YMeHHne omnepupoBaTh IMOHATUSAMH: CIIyYalHBIM OMBIT (CIy4YalHBIA AKCIIEPUMEHT),
JJIEMEHTAapHOE COOBITHE (PIEMEHTAPHBIM HCXOJ) CIy4YailHOro OmbITa, CIydaifHOe
cOOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOJIUTh BEPOSTHOCTU CIIy4YalHBIX
COOBITHI B OINBITAX C PABHOBO3MOXXHBIMU 3JEMEHTAPHBIMU COOBITUSIMU; YMCHHE
pemarth 3aa4yl METOJJOM OPTaHHW30BAHHOTO Mepedopa M ¢ MCIOJIb30BAHUEM IpaBuia
YMHOXKEHUS; YMEHHUE OIICHUBATh BEPOSTHOCTU pEANbHBIX COOBITHH U SBICHUM,
MOHUMATh pOJIb TPAKTUYECKH JOCTOBEPHBIX W MAJIOBEPOATHBIX COOBITHH B




OKpYyKaromeM MHUPC U B KU3HHU, 3HAKOMCTBO C MOHATUCM HC3aBUCHUMBIX COGLITHfI;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €TI0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHnue BbIOMpaTh MOAXOIAIINN U3YUEHHBIN METOJ ISl PeLeHUs 3a/1auk, IPUBOIUTD
MpUMEPhl MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC M KU3HHU, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB MAaTEeMAaTUKU B UCKYCCTBE, OMHMCHIBATh OTJENbHbBIE BbIIAIOIINECS
pe3yabTaThl, MOJYYEHHBIE B XOJE Pa3BUTHUS MATEMATHKW KaK HAyKH, MPUBOIAUTH
MIpUMEpPbl MAaTEMAaTUYECKUX OTKPBITHH M MX aBTOPOB B OTEUECTBEHHOW M BCEMHUPHOM
HUCTOpUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 UYucna v BBIYUCIICHUS
1.1 HarypanbHbie u nenbie yncina. [Ipu3Haku AeTMMOCTH LEbIX YUCEIT
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUYHBIE TEPHOANYECKHE APOOH
1.3 ParonanbHele yncia. ApudpMeTHuecKre onepalyy ¢ paloHAIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnciIa. ApUPMETHYECKHE ONepaliu C IeHCTBUTEIIbHBIMU YHCITAMU
15 HpI/I6JII/I)KéP£HBIe BBIUMCJICHMSI, IIpaBWIa OKpPYIJICHUs, INPUKUAKA M OLIEHKa pe3yJsbrara
BBIUUCIICHUI
2 Anrebpandeckue BoIpaKeHUs
2.1 BykBeHHbBIE BhIpa)KEHHSI (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenens ¢ nenplM nokasaresnaeM. CTENeHb ¢ pallMOHAIBHBIM NOKa3aTesneM. CBOICTBa CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poob
25 ApI/I(bMeTHqSCKI/Iﬁ KOpEHb HaTypalbHOU creneHu. [lefcTBUs ¢ apupMETHIECKUMHU KOPHIMH
HaTypaJbHOM CTENCHU
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 Lenbie u 1poOHO-paroHaNbHBIE ypaBHeHHs. CHCTEMBI U COBOKYTTHOCTH YpaBHEHUH
3.2 Lenbie u 1poOHO-paIOHAIbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYTTHOCTH HEPaBEHCTB
33 Pemenue TeKCTOBBIX 3a7a4
4 YucnoBsle IOCIEN0BATENBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
4.2 Apudmernueckas U reoMmeTpudeckas nporpeccuu. opmysa cI0KHBIX TPOIIEHTOB
5 OyHKIUU
Oynkusa, crnocoObl 3amanus (yHkuu. ['paduk dyskuuu. OO6nacTh oOmNpenaeneHus u
51 MHOXecTBO 3HaueHMid ¢yHkuuu. Hymum ¢yskuuu. [IpomMexxyTku 3HAKOMOCTOSHCTBA.
o [TpomexxyTkr MOHOTOHHOCTH (yHKIIMA. MakCUMyMbl U MUHUMYMBI (pyHKIIMU. Hanbomsinee u
HaMMEHbIIIee 3HaYeHUe (PYHKIIUH Ha TIPOMEXYTKE
6 KoopaunaTs! Ha psAIMOii U IIJIIOCKOCTH
6.1 Koopaunathast npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 ['eomeTrpus
7.1 ['eomeTrpuueckue GUTrypsl 1 UX CBOMCTBA
7.2 TpeyrojbHUK
7.3 MHOroyroJbHHKH
7.4 OKpYXKHOCTb U KPyT
7.5 N3MepeHne reoMeTpruieCKiX BETUIUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh




8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'pader
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