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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3oBaHMs: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kMU3HU. PazBuTue y oOyyaromumxcs
HAYYHBIX NPEACTABICHUA O TMPOUCXOXKACHUU U CYIIHOCTH anreOpanyecKux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTeMaTHUECKON HayKOU SIBIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUs, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JICHCTBHS M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OOYYarolMXCsA: OHM HCHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3ALNI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeAnojiaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHusl.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay i1 OCHOBHOIO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro sspika. CopepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YHKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copeprkanue ABYX anreOpandecKux JIMHAA — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpOKEeHMA. AnreOpa IEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU Kak s3bIKa JJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe NallbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHQOpPMATUKHA, W  OBJIAJCHUE HABbIKAMU  JIEIYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEH K MaTeEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUM HAIIETIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B TPUPOE U
obmiecte. M3yuenue MmaTepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUaIOLIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3/esibl COJCpPKaHUS:
«Uucma © BBIUKACICHUS», «ANTEOpanyecKre BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kjacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hefiento), B 9 kimacce
— 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHUYHBIC, TIEPEXO] OT OJHON (OpMBI 3amucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 00X yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JECIUMMOCTH, pAa3JOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

IlepeMeHHBIE, YHNCIIOBOE 3HAYEHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3HAYEHHUs NepeMeHHbIX. [IpeacraBnenre 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl U MHOTOUWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, MpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHUM.

Jluneitnoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEMHBIX YPaBHEHUW C JBYMs II€peMEHHbIMU. PermeHune cucreM ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 33a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['padux Gpynkuun y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucsia v BBIYMCIEHUS

KBagparHbeiii kopeHb W3 uwncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAXKEHUHN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPAKEHUA

KBagpaTHbIil TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOXKHUTEU.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanonaibHbIe BRIPAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaJApaTHOTO ypaBHeHHs. Teopema
Buera. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpIHIpeTalvsl YPABHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJJHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKIUU

[Tonsitue pynkuu. OOIaCTh OMpeAeNIeHNs U MHOXKECTBO 3HAUCHUI (PYHKIUU.
CrnocoObl 3aanust QyHKIIHIA.

I'padux ¢dynkuun. Utenune cBoiicTB ¢yHkimu no e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.

@DYHKIUU, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOMOPIHOHAIBHBIC
3aBucuMoOCTH, uxX rpaduk. Oynkmun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



9 KJIACC

Yucnaa v BBIYMCICHUA

PanronanpHble yKMCla, UppallioOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHUME JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOIIETO MHpA, AIUTEIBHOCTh MPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€éHHOEe 3HAYCHHNE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTJeHHe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIUYNCICHUH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBagPAaTHBIM.
buksanpartHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TeKCTOBBIX 3ajay
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpEeMEHHBIMH M €ro rpaduk. Pemienne cuctem nByx
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NlepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MePEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaWHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHM MAPAOOJIBI.

I'paduku GyHKIMEA: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBOWCTBA.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTH. 3aJaHUE IOCJIEIOBATEIBHOCTH
peKkyppeHTHOM (popMyoit u popmysiol n-ro dieHa.

Apudmernueckas u reoMerpudeckas mnporpeccur. PopMynbl n-TO UIEHA
apu(pMeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX 71 YJICHOB.



N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHMX
MaTE€MaTUKOB U POCCUHCKONW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMPEICTAaBICHHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHMsl Ha MPOTSHKEHUHM BCEM JKHU3HU MJis YCHEIHOM NpodeccuoHalbHON
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro oOpa3a JKM3HM  (370pOBOE  IIMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MaTEeMaTHUYECKUX 3HAHUH /I pellieHus 3a1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIJICICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) ajanTanusa K U3MEHAIIMMCSH YCJOBHSAM COLMAJBLHON W NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHATUH, OTHOUICHWH MEXIYy IOHATHIMH, (OPMYIHPOBATH
OTpEJCICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHHSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, AaHHBIX, HAOTIOMECHUAX W YTBEPKICHUSAX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIEC 0Ka3aTelIbCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaWBaTh AaAPTYMEHTAIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubOojJee MNOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIEIOBAHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
POBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMsI, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BBIIBUIATH
MPEIOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBaTh WU WHTEPHPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WLIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYXKIACHNA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIPA’KATh CBOKO TOYKY 3PCHUSA



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3aj1auu, BbICKAa3bIBaTh UACH, HAIICJICHHBIC HA TTIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUajora, OOHapyKMBaTh pa3jIiMuyve W CXOJCTBO IO3MIIMIM, B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH OPMAT BHICTYTICHHUS
C Y4€TOM 3ajay MPE3eHTANHU U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYaIbHOM
paboOTHI NP pEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, INIAHUPOBATh OPraHU3aLNIo
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyX)aTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTsl (0OcCyxaeHus, 0oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMH 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 33Ja4u (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHHsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIA UHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABIECHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 kJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BoInonHATh, codyeTas YCTHbIE M NHChbMEHHBIE MPUEMBI, apuMETHUECKHE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUHN TPOOHBIX BBIPAKEHUMN, COIACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPKCHHUI. BBIMOJHATE AEHCTBHUS CO CTENEHSMHU C HATypaJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ay ¢ Yy4ETOM OTPaHMYECHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIpQXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TTPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrIMONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBISATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIHU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIEr0 MHOXKUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IuYHBIX 3a7a4
U3 MaTEMATHKH, CMEKHBIX TIPEJAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOI'0 YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBISAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MT0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YHCIOBbIE TPOMEKYTKU Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenus B 8 kJjacce oOydYaromMiCs TOJYyYUT CIICIYIOIIHE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JAEHCTBUTEIbHBIX
YyCell JJIsl CPaBHEHUS, OKPYTJICHHs U BbIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpAaTHbIE KOPHM, UCIOJIb3Ys MPHU HEOOXOAUMOCTH KaJNbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npo0eit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM [0Ka3aTeeM, BBIIOIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbITIONHATE TOXASCTBEHHBIE MPE0OPa30BaHUs pallUOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh npeoOpa3oBaHusl BEIPAXKEHHUM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewmiats nMHENHBIE, KBAaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHNUEM IrpapUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMeHATh CBOMCTBA YNCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEILIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonumath ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), OMpPENEITh 3HadeHHEe (YHKIUU MO 3HAYCHHUIO
aprymMeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEHTapHBIX GYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOH (DyHKINHA
no e€ rpaduxy.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMICS TIOIYYUT CIICIYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupMeTHuecKkre 1eUCTBUS C palliOHATbHBIMU YUCIIAMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHUS C HUPPALUOHATBHBIMU
YUCIIaMU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LIENBIMU MTOKA3aTESIMU U KOPHEH, BBIUYNCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATh NPUKUIAKY pE3yJbTaTra
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEPaABeHCTBA

Pernars nuHeliHbIe ¥ KBaIpaTHBIC YPAaBHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTerIne APOOHO-PALMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpamvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUs YPABHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTEMa YpaBHEHUMW pELICHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHMCIIOBOM MpPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucteMbl ~ TUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUH Pa3JIMYHbIX 3a/1a4.

DOyHKUMHA

Pacno3naBate (QyHKIIMM HU3y4eHHBIX BHUIOB. [loKa3piBaTh CXEMaTHYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM IIIOCKOCTH rpaduKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K03(pGUIIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCAEA0BATEILHOCTH H IPOTrPeCCHH

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU TPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U TreOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCJIEIO0BAaTEIbHOCTY TOYKAaMHU Ha KOOPJIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeATbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJIATOPA, HU(MPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
n/n TeM IPOrpamMMbl Bceero Kontpoapipie — Ipakrueckue oOpa3oBareyibHbIE
padoThI padoThI
pecypchl
| Uucna wu BBIYHCJICHUS. 75 | bu6mmoreka [JOK
Panmonanbsubie yncia https://m.edsoo.ru/7f415b90
) AnreOpandeckue 7 | bubmmoreka [{OK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHEHUS 1 HEPABEHCTBA 20 1 brbmmotexa [OK
https://m.edsoo.ru/7f415b90
4 Koopnunater u  rpaduku. 24 | bubmmoreka [JOK
DyHKIUN https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
> Tosroperme m oGodmere 6 : https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 102 5 0

I10 ITPOT'PAMME




8 KUIACC

Kosmn4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne /i Konrpoasusie IIpakTHyeckue
TeM NPOrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
| Yucma u BBIYMCJICHUS. 15 bu6mmoreka IJOK
KBagpaTHbie KOpHU https://m.edsoo.ru/7f417af8
, gncna 151 BBIYHCIICHUS. ; BuGmorexa LIOK
TETEHb JIBIM
eHe ¢ He https://m.edsoo.ru/7f417af8
MoKa3aTesieM
AnreOpaunyeckue
3 BBIPAKCHUS KBagpaTHsIit 5 1 bubmiorexa LIOK
p ' AP https://m.edsoo.ru/7f417af8
TPEXUICH
Anre6
4 BBJ:FZXI:{I;ILCCKHe 15 1 bubmorexa LIOK
P ' https://m.edsoo.ru/7f417af8
Anrebpandeckast 1poob
5 YpaBHEHHSI U HEPABEHCTBA. 15 | bu6mmoreka [JOK
KBaapatHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHSI U HEPABEHCTBA. 13 bu6mmoreka [JOK
CucrteMbl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHEHUSI M HEPABEHCTBA. 12 | bubmmoreka [JOK

Hepasencta

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




g OyHKINU. OcHoBHbIE 5 bubmnorexa [JOK
MTOHATUS https://m.edsoo.ru/7f417af8
9 OyHKINU. Yucnobie 9 bubmnorexka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
10 HosToperne u 0doOmerme 6 https://m.edsoo.ru]/_gﬂ17af8
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




9 KUIIACC

Kosmn4yecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB u (undposbie)
n/m TeM NPOrpamMMbl Bceero Kontpoapipie — IpakTueckue oOpa3oBarejibHbIE
padoThI padoThI
pecypcbl
| Yucna u BBIYMCIICHMUS. 9 bu6mmoreka [JOK
JlencTBUTENBHBIC YUCTIA https://m.edsoo.ru/7f419d08
YpaBHEHHSI W HEPaBEHCTBA.
2 YgaBHeHHH c ' OJHOM 14 1 bubmmorexa LOK
. https://m.edsoo.ru/7f419d08
MepEeMEHHOU
3 VYpaBHEHUST M HEPABEHCTBA. 14 | bubmmnoreka [{JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUST W HEPaBEHCTBA. 16 | bubmmoreka [JOK
Hepasencrtaa https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
> Oymuim 16 : https://m.edsoo.ru/7419d08
6 Yucnoseie 15 | bu6moreka IJOK
MIOCJIE€I0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 IToBTOpEHUE, 000011IeHHE, 18 | bu6moreka IJOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 100 6 0

[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N JIeKTPOHHBbIE IU(PPOBHIE
°
/ Tema ypoka KoauuecTBo o0pa3oBaTe/ibHbIE
n/n
4acoB pecypchbl
[loHATHE  pPaLMOHAIBHOTO
1 1 https://m.edso0.ru/JJSPOLJ5P
yucna
Apudmernueckue IeUCTBUS
2 1 https://m.edsoo.ru/5YQ5110PH
C pallMOHATbHBIMU YUCIaAMU
Apudmernueckue IeUCTBUS
3 1 https://m.edsoo.ru/VBKUYA1I3
C pallMOHAIbHBIMU YUCIaAMU
Apudmernueckue aeUcTBUS
4 1 https://m.edsoo.ru/RKKGCDWDX
C palMOHaIBLHBIMU YUCIaMU
Apudmernueckue IeUCTBUS
5 1 https://m.eds00.ru/6J97WHTB0
C pallMOHAIBHBIMU YUCIaMU
Apudmernueckne IeUCTBUS
6 1 https://m.edsoo.ru/ XOBICPKYU
C pallMOHAIbHBIMU YUCIaMU
CpaBHenue,
7 YIIOPSIAOYMBAHUE 1 https://m.edso0.ru/QSHC4XNN
palMOHAJIBHBIX YHUCE
CpaBHenue,
8 YIIOpSIAOYUBAHUE 1 https://m.edso00.ru/ZXX160XM6
palMOHAJIBHBIX YHUCE
CpaBHeHue,
9 YHOPSIA0UMBaHUE 1 hitps://m.eds00.ru/68SKNGFY 1
palMOHAJIBHBIX YHUCE
[Tpuznaku JICIIUMOCTH,
10 Pa3IOKEHUS HAa MHOXXHUTEH 1 https://m.edsoo.ru/INAP6MXKP
HaTypaJbHBIX YHCEI
[Tpuznaku JICIIUMOCTH,
11 Pa3JOKEHUs HA MHOXKHUTEIU 1 https://m.eds00.ru/7XOSTGAUE

HaTypaJIbHbBIX YUCCJI




12

Pemenne ocHOBHBIX 3a/1a4 HA
npoOu, MPOIICHTHI W3
peanbHOM IPaKTUKU

https://m.edsoo.ru/Z2DMKS5TOQ

13

Penrenre OCHOBHBIX 3a71a4 HA
npoOu, MPOIICHTHI W3
peanbHOM IPaKTUKU

https://m.edsoo.ru/30K9HK3ES

14

Pemienye oCHOBHEBIX 33124 HA
npodu, MIPOIICHTHI u3
pealbHON MPaKTUKH

https://m.edsoo.ru/XRAUSPIXC

15

16

17

Pemenue ocCHOBHBIX 3a/1a4 HA
npodu, MIPOIICHTHI n3
peabHON MPaKTUKH

KontponbHas pabGorta 110
teMe ""PanmonansHeIe yncia'

byKBEHHBIE BBIPAKECHUS

https://m.edsoo.ru/88 A9SXJOC

https://m.edsoo.ru/ZK6CAOTTS

https://m.edso00.ru/XJOO68PRV

18

19

20

21

22

23

ITepemennsie. JlomycTumble
3HAYCHMS TTIEPEMEHHBIX

VYpaBHeHue, IpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUI

JluneiiHOE  ypaBHEHHE C
OTHOU MEPEMEHHOM,
pemenue JIMHEMHBIX
YpaBHEHUU

JluneiiHOE  ypaBHEHHE C
OJHOU IIEPEMEHHOM,
peuieHue JIMHEWHBIX
YpaBHEHUU

JluHeniHoe  ypaBHEHUE C
OJHOU IIEPEMEHHOM,
peuieHue JIMHEWHBIX
YPaBHEHUH

Pemenue 3amay ¢ MOMOIIBIO
YpaBHEHUU

https://m.edsoo.ru/ZRZR56B42

https://m.edsoo.ru/M9B2YO6EH

https://m.edsoo.ru/QMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T

https://m.edsoo.ru/7P7GGF7FW

https://m.edsoo0.ru/SDPN9TZ6X




Pemrenne 3agay ¢ mOMOIIBIO

24 . https://m.edsoo.ru/TQHPVAWHS
YpaBHEHUM
Pemienue 3amad ¢ moMOIIBIO

25 . https://m.edsoo.ru/HBPVHNVWX
YpaBHECHUU
Pemienue 3amad ¢ mOMOIIBIO

26 . https://m.edsoo.ru/6UVOUYGHZ
YpaBHECHUU

27 DopMyIIbl https://m.edsoo.ru/ULONSB6MQ

28 DopMyJIbI https://m.edsoo.ru/811X5GM37
Koopaunara TOYKU Ha

29 o https://m.edsoo.ru/U1S48TT7P
pAMOM

30 UucoBble IPOMEKYTKA hitps://m.edsoo.ri/SAWKACS5UI

31 YucnoBble MPOMEKYTKH hitps://m.edsoo.ru/NMFL9ZXGT
Paccrostnue mexny nByMms

32 TOYKaMU KOOpPIMHATHON https:/m.edsoo.ru/MT7LIHITI
PSAMON
Paccrossane wMexny aByms

33 TOYKaMU KOOpPJIMHATHON https://m.eds00.ru/2PS60L2MX
PSAMON
[IpsimoyrosbHas cucrema

34 https://m.edsoo.ru/NWOPGZD5X
KOOPJIMHAT Ha IUIOCKOCTH
[TpssmoyronbHas cucreMa

35 PAMOYT https://m.edsoo.ru/FHTOO6IK9
KOOPJIMHAT Ha IUIOCKOCTH
ITpumepnr a(huKOB

36 P p (1) P (b ’ https://m.edsoo.ru/B6428B6HE
3aJaHHbBIX (hOpMyJIaMu
ITpumepsl rpaukKoB

37 P p o pag ’ https://m.edsoo.ru/SBYRPH63Q
3aJJaHHBIX (DOpMYJIaMHU
I[Tpumepsl rpagukoB

38 PUMEp o pad ’ https://m.edsoo.ru/TX5A1BYOP
3aJJaHHBIX (DOpMYJIaMHU
IIpumepsl a(puKoB

39 PHMED P rpa¢ ’ https://m.edsoo.rut/SQUZRWDNE
3aJaHHbIX (hOpMyJIaMu
Yrenue rpapukoB pearbHBIX

40 P (bv P https://m.edsoo.ru/VI1EABSLKS
3aBUCUMOCTEN
Urenne rpadvKkoB pearbHBIX

41 https://m.edsoo.ru/9SIVSVCCR

3aBUCUMOCTEN




42 [TonsTne GyHKIUH 1 https:/m.eds00.ri/SMVOVWOOX

43 ['padux dynkuuu 1 https://m.eds00.ru/NO4UJ 1909

44 CpoiicTBa QyHKIIHI 1 hitps://m.edsoo.ru/HO43N45XG

45 CaoiicTBa QyHKIMI 1 https://m.edsoo.ru/M6SHAZIOK
Peasbnbie 3aBUCUMOCTH.

46 [Ipsmas 51 oOpartHas 1 https://m.eds00.ru/GKZX20Z60
MPOMOPIIMOHATIEHOCTH
Peasbnbie 3aBUCUMOCTH.

47 [Ipsmas 51 oOpaTHas 1 https://m.eds00.ru/I0VSJ49QG
POMOPIIMOHATIEHOCTH
Peanbubie 3aBHCUMOCTH.

48 [Ipamas 5 oOpatHas 1 https://m.edsoo.ru/SNDJBUQPC
IPOMOPIIMOHATIEHOCTH
Peanbubie 3aBHCUMOCTH.

49 IIpsmasn U oOpartHas 1 https:/m.edsoo.ru/IFZ9ZMWBF
POMOPIIMOHATIEHOCTH

50 Jluneninas QyHKIMSA 1 https://m.edsoo.ri/VHOYO83S6

51 JIuneiinasa QyHKUMsA 1 https://m.edsoo.ru/OW7BZH4R7

52 HOCTE)OCIjI/IC rpaguxa 1 https://m.edsoo.ru/BDDEVS4EK
JUHENHOW QYHKITUU

53 HOCT];D OteHe rpaguxa 1 https://m.edsoo.ru/GRHYGP2KI
JUHENHOW QyHKITUU

54 I'papuk pynkuunm y =x| 1 https://m.edsoo.ru/J9IAC3MES

55 ['padux byHkmn y =[x 1 https://m.eds00.ru/0QRSEM6NP
KoutponbHas paborta 110

56 TeMe "KoopauHatel u 1 https://m.edsoo.ru/D69WXRO9ID
rpaduku. OyHKImn"

57 Crenchb ¢ HaTypanbHbIM 1 https://m.edso0o.ru/PQ795X9GS
noKasaTeyieM

58 CTemeHb ¢ HaTypabHEM 1 https://m.edsoo.ru/NAYY0Z53U
noka3aresiem

59 Crenens HaTypaTIbHBIM 1 https://m.edsoo.ru/A2Y4UUQVN

IIOKAa3aTCJICM




CreneHb ¢ HaTypalbHbIM

60 https://m.edsoo.ru/NOYLOHCLZ
IOKa3aTeJIEM
CreneHb € HaTypaJIbHBIM

61 https://m.edsoo.ru/W 14LGR2MY
moKas3arejieM
CBolicTBa CTEEHN C

62 https://m.edsoo.ru/L8TETI2C6
HATypaJbHBIM ITOKA3aTEIIEM
CBolicTBa CTEEHN C

63 https://m.edsoo.ru/QTD7JFP1]
HATypaJIbHbIM NTOKA3aTEJIEM
CBoiicTBa CTEeHN C

64 https://m.edsoo.ru/OAG9EXGNA
HAaTypaJbHBIM ITOKA3aTEIIEM

65 MHoro4eHbl https://m.edsoo.ru/HPXUV46S 1

66 MHOTro4wIeHBbI https://m.eds00.ru/OUPONYNVT
CrnoxeHue, BBIUMTAHUE,

67 https://m.edsoo.ru/3ATIOIIWTX
YMHOXE€HUE MHOTOUYJIEHOB
Cnoxenue, BbIYMTAHHE,

68 https://m.edsoo.ru/4ARXQ705DK
YMHOKEHUE MHOTOYJICHOB
Cnoxenue, BbIYUTAHUE,

69 https://m.edsoo.ru/K46JM2756
YMHOKEHUE MHOTOYJICHOB
Cnoxenue, BBIYUTAHHE,

70 https://m.edsoo.ru/B9E2ZSFE2
YMHOXE€HHUE MHOTOUYJIEHOB
DopmyIibl COKPAILIEHHOI'O

71 pMYy. P https://m.edsoo0.ru/SJOXABKO1
YMHOXKCHUS
Dopmynbl COKPAMIEHHOTO

72 pMY patt https://m.edsoo.rut/SUUBMW2MW
YMHOKECHUSA
dopmyibl COKpAIIEHHOTI'O

73 pMYy P https://m.edso0o.ru/J66IRK3NT
YMHOKECHUS
dopmyibl COKpAaIIEHHOT'O

74 PMY p https://m.edsoo.ru/SSFASVYRF
YMHOKEHUS
Dopmynbl COKpAILIEHHOI'O

75 pMy P https://m.edsoo.ru/MAHAVI11]
YMHOKEHUSA
[IpeoOpazoBanue
OYKBEHHBIX BBIPAKCHUH,

76 pacKpbITHE CKOOOK U https://m.eds00.ru/9QZUGCUFD
MIPUBELICHUE MOI00HBIX

cj1ara€MbIX




[IpeoOpazoBanue

OYKBEHHBIX BBIpAKEHU,

77 PaCKpbITHE CKOOOK u https:/m.edsoo.ru/PV132Y944
MIpUBEICHUE 0T00HBIX
claraeMbIX
[IpeoOpazoBanue
OYKBEHHBIX BBIpaKEHU,

78 PaCKpBITHEC CKOOOK " https://m.edsoo.ru/CO30ERB50
MIPUBEICHUE 0JIOOHBIX
claraeMbIX
[IpeobpazoBanue
OYKBEHHBIX BBIpaKCHU,

79 PaCKpBITHUE CKOOOK H https://m.edsoo.ru/NCF8JGC5X
MIPUBEICHUE 0JIOOHBIX
cJaraeéMbIX

80 Pasnojerne  MHOTOSTEHOB https:/m.edsoo.ru/OPJQUG389
Ha MHOKUTEIIN

81 Pasnojkenme  MHOrOWICHOB https://m.edsoo.ru/L.OC2FIZXO
Ha MHOXKUTEJIN

82 Pasnoxetue  mHorotenos https://m.edsoo.rt/QBNSNXORE
Ha MHOKUTEJIN

83 Pasnosierine  MHOTOMICHOB https://m.edsoo.ru/DXYUCRJOB
Ha MHOKUTEIIN
KoutponbHas pabGorta 110

84 TEME "AnreOpandeckue https://m.eds00.rut/6K9KNZOTV
BBIpaKeHUA"
JluHeniHoe  ypaBHEHHE C

85 ABYMs NCPEMCHHBIMU H €TI0 https://m.edsoo.ru/07DATMB42
rpadux
JIuneliHOE  ypaBHEHHE C

86 JIBYMsI IIEPEMEHHBIMU U €TO https:/m.edsoo.ru/TZMIKT53T
rpadux
Cucrema [JBYX JIMHEWHBIX

87 YpaBHEHUU c JBYMsI https://m.edsoo.ru/SISWIIWRK

NEPEMCHHBIMHU




88

Cucrema [JBYX JIMHEWHBIX
YpaBHEHUM c JIBYyMs
EePEeMEHHBIMU

https://m.edsoo.ru/XZFOX71JC

89

CucremMa JBYX JHMHEWHBIX
YpaBHEHUM c JIBYyMs
IIEPEMEHHBIMU

https://m.edsoo.ru/C3FTZAUXY

90

Cuctema JBYX JIMHEHWHBIX
ypaBHECHUI c JIBYMSI
MIepEMEHHBIMU

https://m.edsoo.ru/CSINSCITT

91
92

Pemenue cucrem ypaBHEHHI

Pemenne cucrem ypaBHeHUIN

https://m.edsoo.ru/ALDEVUW7L

https://m.edsoo.ru/AG8V2CCL2

93
94

Pemenue cucrem ypaBHEHHI

Pemenne cucreM ypaBHEHUN

https://m.edsoo.ru/U2B61.BB43

https://m.edsoo.ru/L17LHJBMJ

95

96

97

98

Pemenue cucrem ypaBHEHHI

KontponbHas pabGorta 110
TeEME "JInHenHbIe
ypaBHEHUS"

[ToBTOpEHUE OCHOBHBIX
MOHATUM U METOJIOB Kypca 7
Kjacca, 00001eHe 3HaHU I

[ToBTOpEHUE OCHOBHBIX
MOHATUM U METOJIOB Kypca 7
Kjacca, 00001eHne 3HaHU I

[UREE I G I S R S S——

https://m.edsoo.ru/057QJMNO5

https://m.edsoo.ru/UJPPNSA43

https://m.edsoo.ru/69OMBVGGTM

https://m.edsoo.ru/VM6BWRAO1

99

100

[ToBTOpEHUE OCHOBHBIX
MOHATUM U METOJOB Kypca 7
Kjacca, 00001IeHne
3HaHuil/Bceepoccuiickas
npoBepovHas padboTa
Hrorosas KOHTpPOJIbHAsA

pabota/Bcepoccuiickas
poBepovHas padboTa

https://m.edsoo.ru/05O1XLYKM

https://m.edsoo.ru/NXJQTIV2B

101

[ToBTOpEHUE OCHOBHBIX
MOHATUU U METOJIOB Kypca 7
Kjacca, 00001eHre 3HaHU I

https://m.edsoo.ru/3TWCLI18ED




[ToBTOpEHUE OCHOBHBIX
102 MOHATUM U METOJIOB Kypca 7
KJacca, 000011eHre 3HAaHU I

https://m.edsoo.ru/VFV8G92XL

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

102




8 KUIACC

Ne Kounue DJIeKTPOHHbIEe HU(pPOBbIE
Tema ypoka
n/n CTBO o0pa3oBaTesibHbIE PeCypPChl
4acoB

1 AnreOpanyeckas Jpo0b 1 hitps://m.edsoo.ru/3PYSJ3U86
Jomyctrumble 3HAYCHUS

2 NEePEMEHHBIX, BXO/JISLIUX B 1 https://m.eds00.ru/TO 1 FCTPEP
anredpanyecKue BhIpaXeHus
Jomyctumbie 3HAYCHUSA

3 IICPEMCHHBIX, BXOOAMIUX B 1 https://m.edsoo.ru/PSDUTXXKO
anredpanyecKre BhIPaXEHUs

4 Ocrogrioe . CBOHCTBO 1 https:/m.edsoo.ru/U7480B1Y5
anredpanyecKkou 1podu

5 Coxkpamenue apooeit 1 hitps://m.edsoo.ru/79TXEY8FV

6 Coxkparenue apooeit 1 https:/m.eds0o.ru/JSVGSLR7S

7 Coxkpamenue apooeit 1 hitps://m.edsoo.ru/01XPSSE2H
Cnoxenue, BBIYUTAHHE,

8 YMHOXKEHUE u JIeTICHHE 1 https:/m.edsoo.ru/VAEN1S6V 1
anredpanueckux apoden
Cnoxenue, BBIYUTAHHE,

9 YMHOXCHHUEC 4| JCJIICHUE 1 https://m.edsoo.ru/3JYROJYXS
anredpandeckux apoden
Cnoxenue, BBIYMTAHHE,

10 YMHOXCHHUEC 4| JCJIICHUE 1 https://m.edsoo.ru/6PF3GHKFE
anredpanueckux apoden
Cnoxenue, BBIUMTAHME,

11 YMHOKEHUE u JleJICHUE 1 https://m.eds00.ru/ZWRT952Y4
anredpanyeckux apooen
[IpeobpazoBanue BBIpAKEHUH,

12 coAepKaImx anreOpanyeckue 1 https://m.edso0.ru/630IJGP3Z
npodu
[IpeoOpazoBanue BBIpaKCHUM,

13 coAepKalnx anreOpanyeckue 1 https://m.edsoo.ru/8VPTOXEBR

npodu




[IpeoOpazoBanne  BBIpAXKCHUH,

14 coAepKalMX  anredOpanyecKue hitps://m.edsoo0.ru/151VDLKUY
Ipodu
DyHKIUH, OITMCHIBAOIIIHNE
IPSIMYIO u 00paTHYIO

15 pAMY p Y https://m.edsoo.ru/JITT3ARAMNER
MPONOPLIUOHAIIbHBIC
3aBHCHUMOCTH, UX TpaQuKu

16 ['unepOoia https://m.edsoo.ru/SEJEHTO11

17 ['unepbona https://m.edsoo.ru/SLR8SF4V6
KontponsHas pabora mo Teme

18 " " https://m.edsoo.ru/73DCZHCDB

Anrebpandeckast Ipoob

19 JIeiICTBUTENBHBIC YHCIIA https://m.edsoo.ru/JSXJD3SRP
[lonarue 00 wuppalUoOHATIBHOM

20 https://m.eds00.ru/2950Y2QME
YHCIIC
CpaBHeHue JIECTBUTEIIHLHBIX

21 https://m.edsoo.ru/4SFFT1US4
YHCET
CpaBHeHue JICCTBUTEIIHLHBIX

22 https://m.edsoo.ru/MIMHAI34E
Yyucel

23 KBazpaTHbIi KOPEHD U3 YUCIa https://m.eds00.ru/WIOBFQW90
ApudmeTnueckuii  KBaJpaTHBIN

24 pud P https://m.edsoo.ru/PM9Q3ZUAL
KOpPEHb

25 VYpaBHeHHE BUIa X* = a https://m.edsoo.rut/OR3MUMSW 1
Jecatnanbie MPUOTKEHUS

26 https://m.edsoo.ru/SOBG3CPSE
UppaIMoHaIbHbIX YHCEe
JecsaTuanbie MPUOIFKCHUS

27 https://m.edsoo.ru/O36XRGIQ5
HMppalMoOHaIbHBIX YUCE
CaoiicTBa apu(PpMETHIECKUX

28 . https://m.edsoo.ru/OBCM3MZ4J
KBaJIpaTHBIX KOpPHEH
CaoiicTBa apu(pMETHIECKUX

29 y https://m.edsoo.ru/A2ALJCKNS
KBaJIpaTHBIX KOPHEU
[IpeoOpazoBanue YUCJIOBBIX

30 BBIPAKCHUH, coZepKaIUx https://m.edsoo.ru/YMIS4PJ3A

KBaJpaTHbIE KOPHU




[IpeoOpazoBanue YHCIIOBBIX

31 BBIPAKCHUN, coaepKaIlux 1 https://m.edsoo.ru/XNOZ18EQC
KBaJpaTHbIE KOPHU
[IpeoOpazoBanue YHCIIOBBIX

32 BBIPAKCHUH, coaepKaIlnx 1 https://m.edsoo.ru/JSL20LYZ8
KBaJ[paTHbIE KOPHU
[IpeoOpazoBanue YHCIIOBBIX

33 BBIPAKCHUM, coaepKalmux 1 https://m.edsoo.ru/PSCIFH6V2
KBaJIpaTHbIC KOPHU
KontponbHas pabora mo temam

34 "KBanpatueie kopHu. CreneHu. 1 https://m.edsoo.ru/3RF22K1BA
KBagpaTHslil Tpexuien"

35 KBaapatHoe ypaBHEeHHE 1 https://m.edsoo.ru/T2YCSBOUR

36 HenonHoe kBaipaTHOE ypaBHEHUE 1 hitps://m.edsoo.ru/Y4RT87TS5

37 HemnonHoe kBafpaTHOE ypaBHEHNE 1 https:/m.edsoo.ru/NQK42IH3C

38 Popwmyna  KOpHEH  KBazpaTHOTO 1 https://m.eds00.ru/QI91ZWRG1
ypaBHEHHUS

39 dopmyxa  KopHeit - KBazpaTHoro 1 https://m.edsoo.ru/YVNZKPK65
ypaBHEHUS

40 (Dopmyna  Kopieit  KBazpaTHoro 1 https://m.edsoo.ru/LPFWMK7TJ
ypaBHEHUS

41 Pewenme YPABHCHHH, 1 https://m.edsoo.ru/VE1H89120
CBOJISILIIMXCS K KBaIPATHBIM

42 Pernerne YPaBHCHIH, 1 https://m.edsoo.ru/4B6QF1CK3
CBOJISIIIIMXCSA K KBAJIpaTHBIM

43 Teopema Buera 1 https://m.edsoo.ru/W3XOESWYD

44 Teopema Buera 1 https://m.edsoo.ru/AIN38VEFM

45 KBanpartnsiil TpéxuiieH 1 https://m.eds00.ru/GBI9Y63AN

46 KBagpaTHsIil TpEXuneH 1 hitps://m.edsoo.ru/P20QUYN33

47 Pa?non(eHHe KBAIPATHOTO 1 https://m.edsoo.ru/9M2AEEGA7
TpEXusieHa Ha MHOKUTEIH

48 Pasnoxerie KBANDATHOTO 1 https:/m.edsoo.ru/EAQWY8GAS

TPEXUIICHA HA MHOXUTEIIN




49

[Ipocreiimme IpOoOHO-
parroHaIbHbIC YPaBHEHUS

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

50

[Ipocrerimmue JTpOOHO-
palMOHAIIBHBIE YPAaBHEHUS

https://m.edso0.ru/J266VKENC

51

52

53

Pemenne TekcTOBBIX 3amady ¢
MTOMOIUIBIO KBaJIpaTHBIX
YpaBHECHUU

Pemenne TekcTOBBIX 3amady ¢
MTOMOIIBIO KBaJIpaTHBIX
YpaBHEHUU

KonTponbHasg pabora mo Teme
"KBanpartubie ypaBHeHHs"

https://m.edso0.ru/Z52VU6686

https://m.eds0o0.ru/R1GOOVKTG

https://m.edsoo.ru/U1FNJAZF8

54

JluHenHOEe ypaBHEHHE C JBYMS
NEepEeMEHHBIMH, €ro  Tpaduk,
MPUMEPBI PEIICHUS YPAaBHCHUU B
LEJIBIX YUCIIax

https://m.edsoo.ru/DOANX92R9

55

JluHenHOe ypaBHEHHE C JBYMS
NepeMEHHBIMH, €ro  Tpaduk,
MPUMEPHI PEIICHUS] YPAaBHEHUUN B
LEJIBIX YUCIIax

https://m.edsoo.ru/N1TRKZ377

56

JluHeniHOEe ypaBHEHHE C JBYMS
NEepeMEHHBIMH,  €ro  Tpaduk,
MPUMEPHI PEIICHUS] YPAaBHEHHUM B
LEJIBIX YUCIIax

https://m.edsoo.ru/GPSZ60P01

57

Pemenue cucreM IByX JIMHEHMHBIX
YPaBHEHUH c IBYMs
MIEPEMEHHBIMU

https://m.edsoo.ru/YCK7879MO

58

59

Pemenue cucrem AByX JIMHEUHBIX
ypaBHEHUN c ABYMsI
[IEPEMEHHBIMU
Pemenue cucrem AByX JIMHEWHBIX
ypaBHEHUN c ABYMsI
[IEPEMEHHBIMU

https://m.edsoo.ru/1D6P24TGY

https://m.eds00.ru/G8VSI61KI




60

[Ipumepbl  pemieHuss  CUCTEM
HEJIMHEWHBIX YPABHEHHUU C ABYMS
IIEPEMEHHBIMU

https://m.edsoo0.ru/JJGVSLWVD

61

[Ipumepsl  pelmieHHsT  CUCTEM
HEJIMHEWHBIX YPABHEHHUU C ABYMS
IIEPEMEHHBIMU

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

62

I'papuueckas MHTEPIPETALNs
ypaBHEHUSA C IBYMS
IIEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMs
IIEPEMEHHBIMU

https://m.edsoo.ru/EGINO9VKR

63

64

['paduyeckas UHTEpIIpeTaLs
YPaBHEHHUS c IBYMs
IIEPEMEHHBIMU 17§ CUCTEM
JMHEWHBIX YPAaBHEHHUU C JBYMs
IIEPEMEHHBIMU

Pemienne TeKCTOBBIX 3amad  C
ITOMOIUIBIO CUCTEM YPABHEHUU

https://m.edso00.ru/XSG1574KE

https://m.edsoo.ru/HA1C66PPE

65

66

67

Pemenne TEKCTOBBIX 3amad C
ITOMOIIIBIO CUCTEM YPaBHEHHM
Pemienne TEKCTOBBIX 3amad C
ITOMOIUIBIO CUCTEM YPABHEHUN
YucnoBele HEPABEHCTBA M HX
CBOMCTBa

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RTS59

https://m.edsoo.ru/FB2QES3KH

68

YucnoBble HEpABEHCTBA M UX
CBOICTBA

https://m.edsoo.ru/VPI4HATGO

69

70

71

HepasenctBo c OJHOU
MEPEMEHHOU

N3o6paxenue pereHus
JMHEMHOIO0 HEpPaBeHCTBA M UX
CHUCTEM Ha YHCIIOBOU IPSAIMOU
N3o6paxenne perieHus
JMHEMHOIO0 HEpPaBeHCTBA MU UX
CHUCTEM Ha YHCIIOBOU MPSIMOU

https://m.edsoo.ru/1 TXPT3M9G

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBJLS




JIuHeliHbIE HEPABEHCTBA C OJHOU

72 . https://m.edsoo.ru/MBZB81JYX
NEPEMEHHOMN U UX PELICHUE

73 Jlnneitre vH CPaBeRCTBa € OTHOH https://m.edsoo.ru/ WOWYFQHGH
MIEPEMEHHON U MX PEUICHUE

74 Jlnneitibre j{epaBeHCTBa ¢ OMHOH https://m.edsoo.ru/PHEWS5XUM9
MIEPEMEHHON U MX PEUICHUE
Cucrembl JIMHEWHBIX HEPABEHCTB

75 C OJHOM TEPEMEHHOM U WuX https://m.edsoo.ru/IKM353RIF
penieHue
CucrteMbl JIMHEWMHBIX HEPABEHCTB

76 C OJHOM TEepEeMEHHOM U uX https://m.edsoo.ru/2VKLV2LYT
penieHue
CucrteMbl JIMHEWMHBIX HEPABEHCTB

77 C OJHOM IIEPEMEHHOW U UX https://m.edsoo.ru/GUYIZ69NL
penieHue
KoutponbHas pabora mo temam

78 "HepaBeHcTBa. Cucremsl https://m.edsoo.rt/RYNK1DQG1
ypaBHEHHIT"

79 [Tonsitue pyHkuun https://m.eds00.ru/TVXVI3HQ7

80 Onacts OHpeI[evJIeHI/ISI 1 https://m.edsoo0.ru/78XFCWWQO0
MHOYKECTBO 3HAYEHUN (PYHKIIUU

81 CrniocoObI 3aanus QyHKIIHMA https://m.edsoo.ru/M4OSRIB6H

82 ['padux pynkunu https://m.edsoo.ru/AFAASWUYI

83 CroficTaa ®YHKHHH, = https://m.edsoo.ru/M7USFIZBE
oTOOpakeHue Ha rpaduke

84 Hrenme UH MOCTPOCHUE rPaduKOB https://m.edso0o.ru/NY794Z19T
byHKINNA
[Ipumepsl rpadukoB (QyHKIUH,

85 OTpaXKarolux pcajibHbIC https://m.edsoo.ru/7C3YSFGCJ
IIPOLIECCHI

86 I'padux pynkuuu y = x> https://m.edso0.ru/6KS990PSE

87 ['padux byHKIMN Yy = X2 https://m.edsoo.ru/LO1DK1GZH
Oynknn y =x2, y =x>,y =YX,y =

88 x; rpajguueckoe  pelieHue hitps://m.edsoo.ru/6NW13Y2J0

YPaBHEHUU U CUCTEM YPABHEHUM




OyHKIMU y =x%, y=x3,y=Vx,y =

89 |x|;  rpaduueckoe  perieHUe https://m.edsoo.ru/H721 A60PX
YPaBHEHUU U CUCTEM YPABHEHUHN

90 CreneHsb ¢ 1eIbIM ITOKa3aTelIeM https://m.edsoo.ru/M2ZYHHYM 1
CBoiicTBa CTENEHU C LEJIBIM

91 https://m.edsoo.ru/AODPRUL72
noKasaTeyieM
CBoiicTBa CTENEHU C LEJbIM

92 https://m.edsoo.ru/T13T3ACSW
nokKaszaresieM
CBoiicTBa CTENEHH C LEJBIM

93 https://m.edsoo.ru/K97Z1.Q2X7Z8
MoKa3aTesieM
CBoiicTBa CTENEHH C LEJBIM

871 https://m.edsoo.ru/ZTL9L5EU7
MoKa3aresieM
CBoHCTBAa CTENEHU C  LEJIBIM

95 https://m.edsoo.ru/FECQ5PBHS5
nokaszaresieM
CranmapTHas  3amuch  4HMCIA.
Pazmepsr 00BEKTOB
OKPY’KaIOIIETO MHpa (ot

96 AJIEMEHTaPHBIX YaCTHIL hi (o) https:/m.eds00.ri/GQY736KN4
KOCMHUYECKHX 00BEKTOB),
JUIMTEIbHOCTh  TPOLIECCOB B
OKpPY’KaIOIIEM MHPE
[loBTOpEHHE OCHOBHBIX MOHSTUN

97 Y METOJIOB KYpCOB 7 M 8 KIIaCcCOB, hitps://m.edsoo.ru/MN4HSJHIF
0000111eH1Ee 3HAaHU I
[loBTOpEHHE OCHOBHBIX MOHSTUN

98 Y METOJIOB KYpCOB 7 M 8 KJIACCOB, https://m.eds0o.ru/9GEQ8DERY
000011IeHNE 3HAHUH
[ToBTOpEHHE OCHOBHBIX MOHSTUN
Y METOJIOB KYpCOB 7 M 8 KIIacCOB,

99 000011eHNE https://m.edsoo.ru/W38DAPFWK
3HaHui/Beepoccuiickas
poBepoYHas paboTa
Hrorosas KOHTPOJIbHAsA

100 = pabora/Bcepoccuiickas https://m.edsoo.ru/PMPONWV IR

npoBepoyHas padboTa




[ToBTOpEHME OCHOBHBIX TOHATHUI

101 = u mMeToZ10B KypcoB 7 M 8 KJIaccoB, 1 https://m.edsoo.ru/NKYBQIPEQ
00001IeHIEe 3HAHMI
[ToBTOpEHNE OCHOBHBIX IOHITHI
102 u MeToJI0B KypcoB 7 M 8 KJIaccoB, https:/m.edsoo.ru/EV544RI5Q
00001IeHNE 3HAHHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

PammonanbHble  4umcia,
UppanroHaIbHBIC YHCIIA,
KOHEYHBIE u
OECKOHEUHEBIC

JCCATHUYHBIC IIpO6I/I

MHO0XeCTBO
JICUCTBUTCIILHBIX YHCEI,
JICUCTBUTENBHBIC 4YHCJIIa
Kak OECKOHEUYHbBIC
JeCATUYHBIC TPOOHU

KoaunuecTBo
9acoB

DJieKTPOHHbBIE IIU(POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

https://m.edsoo.ru/XMSH0621G

https://m.edsoo.ru/BQOLSTKWEF

B3anmMHO oOmHO3HaAYHOE

COOTBCTCTBHUC MCIKIY
MHOXCCTBOM

I[eﬁCTBHTeJII)HI)IX YHUCCII U
MHOX>XECTBOM TOYCK

KOOPJIUHATHOM MPAMOI

https://m.edsoo.ru/POMI6 YEFSQ

CpaBHeHue
JIEUCTBUTENBHBIX YMCEJI,
apupMeTHIECKUE
EUCTBUS C
JICUCTBUTECIbHBIMH
YHUCIIAMHA

Oxpyrienue yncen

https://m.edsoo.ru/6SP37YSD2

https://m.edsoo.ru/WKUW3QKEX

OxpyrieHue yucen

[Tpubnnxénnoe
3HaYCHUE BEJIMYUHBI,

TOYHOCTH HpI/I6J'II/I)KeHI/IH

https://m.edsoo.ru/ET3D57CST

https://m.edsoo.ru/BWZVTB5DJ

[Ipuknaka ©  OLEHKA
pe3yJIbTaToOB

BBIUHCIICHUN

https://m.edsoo.ru/WVO01A6KD




[Ipukuaka ©  OILEHKA
pe3yJIbTaTOB
BBIYUCIICHUM

https://m.edsoo.ru/IPAVMMRI1G

10

KBagpatuunas ¢yHKuus,
e€ rpaduk 1 CBOICTBA

https://m.edsoo.ru/DK66HRFE7A

11

12

KBagpatnunas ¢yHKIINA,
e€ rpaduk 1 CBOICTBA
KBagpatnunas ¢yHKINA,
e€ rpaduK U CBOMCTBA

https://m.edso0o.ru/0OIMXQ3X10

https://m.edsoo.ru/MPKRBOOMI

13

[TapaGona, KoOpIMHATHI
BEpPILKHBI IapaloJibl, OCh
CUMMETPHUH NapadoIIbl

https://m.edsoo.ru/TOFNICR99

14

[Tapabona, KoOpAMHATHI
BEPIINHBI MapadoIIbl, OCh
CUMMETPHUH MapadoIIbl

https://m.edso0.ru/QXCIFFE10

15

16

17

18

[Tapabona, KoOpAMHATHI
BEPIINHBI apadoIIbl, OCh
CUMMETPHUH MapadoIibl

[Tapabomna, KOOpPAWHATHI
BEPLIMHBI NapaloIIbl, OCh
CUMMETPHUH MapadoIIbl

[Tapabomna, KOOpPAWHATHI
BEPLIMHBI MapadoIIbl, OCh
CUMMETPHUH NapadoIIbl

[Tapabomna, KOOpPAWHATHI
BEPLIMHBI NapaloIIbl, OCh
CUMMETPHUH NapadoIIbl

https://m.edsoo.ru/XF60OO7BCU

https://m.edsoo.ru/YHNY70IEX

https://m.edsoo.ru/SBGTEX748

https://m.edsoo.ru/GZ3EJ6MRZ

19

I'paduku Qynkmuii: y =
kx, y = kx + b, y=k/x,

y=X?, y=VX, y=[X|

https://m.edsoo.ru/TH2TLTBFQ

20

I'paduku Qynkmuii: y =
kx, y = kx + b, y=k/x,

y=X%, y=VX, y=Ix|

https://m.edsoo.ru/HCIMPNWRI

21

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

y=X?, y=VX, y=[X|

https://m.edsoo.ru/Z47DS5UJB




['paduku pynkumii: y =

22 kx, y = kx + b, y=k/x, https://m.edsoo.ru/3A6DPJJI38
y=X2, y=VX, y=[X|
['paduku pyHkumii: y =

23 kx, y = kx + b, y=k/x, https://m.edsoo.ru/ATISID5TM
y=X2, y=VX, y=[X|
['paduku pyHkumii: y =

24 kx, y = kx + b, y=k/X, https://m.edsoo.ru/JTHZMQ4PTA
y=x3, y=VX, y=[X|
KoHnTtponbeHas pabora mno

25 "D " https://m.edsoo.ru/1GZTOLNSD
teme "DyHKImn
JluneliHOE  ypaBHEHHUE.
Pemenune YPaBHEHHU,

26 https://m.edso0o.ru/ XENMBOTFG
CBOSIIIINXCSA K
JIMHEUHBIM
JluneliHOE  ypaBHEHHUE.
Pemenune YPAaBHEHHU,

27 https://m.edso00.ru/O4Z0ZGKLQ
CBOSIIIINXCSA K
JIMHEWUHBIM
KBanparnoe ypaBHeHUE.
Pemenue aBHECHUU

28 yp ’ https://m.edso00.ru/63N1UY VBI
CBOSIIIINXCSA K
KBaJIPaTHBIM
KBanparnoe ypaBHeHUE.
Pemenune YPaBHEHHU,

29 https://m.edsoo.ru/LRW651EWM
CBOSIIIINXCSA K
KBaJIPaTHBIM
buxBanpartabie

30 AP https://m.edsoo.ru/ZSSID5DZM
YpaBHEHUS
bukBanparnbie

31 https://m.edsoo.ru/P1SQ3EIMQ
YPaBHEHUS
[Tpumepsl peleHus
YPaBHEHUN TpPETbEU U

32 YETBEPTON CTEIECHEN https://m.edsoo.ru/LYSALKMN2
Pa3I0KECHUEM Ha

MHOXHNTCIIN




[Tpumepsl pelIeHust
YPaBHEHUW TPETbEU WU

33 YeTBEPTOU cTeneHen https://m.edsoo.ru/6KM1CHULC
Pa3JI0KEHUEM Ha
MHOXUTEIN
Pemienue JTpOOHO-

34 panmruoOHaIbHBIX https://m.edsoo.ru/MAT4BIOAV
YpaBHEHUM
Pemenne JpOoOHO-

35 panMOHaIbHBIX https://m.edsoo.ru/SJESFU1QU
YpaBHEHUI
Pemenune TEKCTOBBIX

36 3ama4  anreOpandyeckum hitps://m.edsoo.ru/ITWWGN4KRZ
METO0M
Pemenune TEKCTOBBIX

37 3a1a4d aJII‘e6paH‘{eCKI/IM https://m.edsoo.ru/KSEC2FKRRQ
METO0M
Pemenue TEKCTOBBIX

38 3amady  anreOpanvdecKuM https://m.eds00.ru/P6YOWW28A
METO0M
KoHnTtponbsHas pabora mno

39 Teme "YpaBHEHHS @ C https://m.edsoo.ru/R35XAWXDW
OJHOM MepeMeHHOn"
KBanpaTHsbie

40 HEpAaBEHCTBA M HX https:/m.edsoo.ru/HUSOT57HD
pereHne
KBanparnsie

41 HEpaBEHCTBA U 170, https://m.eds00.ru/79GGPFENE
peleHne
KBanparnsie

42 HEpAaBEHCTBA U UX https://m.edsoo.ru/CP52RS87K
peleHne
KBanparnsie

43 HCPABCHCTBA H ux https://m.edsoo.ru/W8377RGLW

peleHue




KBanparnsie

44 HEpAaBEHCTBA M HX https:/m.edsoo.ru/3IA8D2SP9
pelieHue
['paduueckas
WHTEpIIpETaLUs

45 HEPABEHCTB U CHUCTEM https:/m.edsoo.ru/ROTSPDELY
HEPABEHCTB C  JIByMs
MePEMEHHBIMU
['paduueckas
UHTEpIIpeTalus

46 HEPABEHCTB M CHUCTEM https:/m.edsoo.ru/4AFGROIKIR
HEPAaBEHCTB C  JIByMs
MepEMEHHBIMU

47 KOHT}')'OJIBHEUI padota 1o https://m.edsoo.ru/INLE13GIW
teme "HepaBeHncrsa"
VYpaBHeHue ¢  AByms

48 MEPEMEHHBIMU U €T0 https:/m.edsoo.ru/RK25YELSG
rpaduk
YpaBHeHHe C  JIByMs

49 MEPEeMEHHBIMM U €r0 https://m.edsoo.ru/PIF9WFM33
rpaduk
Cucrema IByX JTUHEHMHBIX

50 YPaBHCHHH ¢ I[BYMS.I. https://m.edsoo.ru/0S9TR40K3
NEepEMEHHbIMU U €€
pelieHue
Cucrema IByX JTUHEHUHBIX

51 ypagremtt - © HByM’_I, https://m.eds0o.ru/WOYDI87ZW
NEepEMEHHbIMU U €€
peuieHue
Cucrema IByX JTUHEHHBIX

52 YpaBHCHHH ¢ JIByM,_I. https://m.edsoo.ru/GACT1INSNL
NEepEMEHHbIMU U €€
pelieHue

53 (ucTema ByX THHEHHEIX https://m.eds00.ru/OK35FY66P

YpaBHEHUU C  JBYMS




MEPEMEHHBIMU U €€
pelieHne

Pemenue cucrem aByx
ypaBHEHUH, OAHO U3

54 KOTOpBIX JIMHEMHOE, a https:/m.eds00.ru/S147BCQOZ
Ipyroe —  BTOpOW
CTEIICHU
Pemienne cucrem nByx
YpaBHEHHUH, OJHO W3

55 KOTOpPBIX JIMHEMHOE, a https://m.edsoo.ru/P3BSGXZI4
Ipyroe —  BTOpOW
CTEIICHU
Pemenne cucrem naByx
YpPaBHEHUM, OJHO U3

56 KOTOpPBIX JIMHEHWHOE, a https://m.edsoo.ru/YTHEWPX?28
Ipyroe —  BTOpOW
CTEIICHU
Pemenne cucrem naByx
YpPaBHEHUU, OJHO U3

57 KOTOPBIX JIMHEMHOE, a https://m.edsoo.ru/DFOT899AF
Ipyroe —  BTOpOW
CTEIIEHU
['paduueckas

58 I/IHTepHpe”{aHI/IH CHCTCMBI https://m.edsoo.ru/OFISW5KQ3
YpPaBHEHUM C  JIByMS
MIEPEMEHHBIMU
Pemenue TEKCTOBBIX

59 3ajay  anreOpanvyecKkuM https://m.edsoo.ri/L7TN6W 1704
crnocooom
Pemenue TEKCTOBBIX

60 3ajlay  anreOpanvyecKkuM https://m.edsoo.ru/KQINUK804
crnocooom
KonTtponshas paborta 1o

61 TEME "Cucremsl https://m.edsoo.ru/PMX9EG014

ypaBHEHUI"




62

YucnoBble HEpPaBEHCTBA
U UX CBOUCTBA

63

64

65

66

YucnoBble HEpPABEHCTBA
U UX CBOUCTBA

JIunelinble HEpaBEHCTBA
C OJHOW NEPEMEHHOU H
UX peleHue

JIunelinble HEpaBEHCTBA
C OJHOW NEPEMEHHOU H
WX PEIICHUE
JluHenHble HepaBEeHCTBA
C OJHOW TEPEMEHHON H
UX PEIICHUE

https://m.edsoo.ru/QOGB9DSBM

https://m.edsoo.ru/DCKOEAVOT

https://m.edsoo.ru/6 1HH6Y77L

https://m.edsoo.ru/FQHWP793N

67

Cucrembl JIMHENHBIX
HEPAaBEHCTB C  OJHOM
MIEPEMEHHOU 51 104
peleHne

https://m.edsoo.ru/3UFDYKQAR

68

Cucrembl JIMHEHHBIX
HEPAaBEHCTB C  OJHOM
MIEPEMEHHOU 51 1704
pelieHue

https://m.edsoo.ru/OF8BHX6HC

69

Cucremsl JIMHEMHBIX
HEPAaBEHCTB C  OJHOM
MIEPEMEHHOU 51 1704
pelieHue

https://m.edsoo.ru/SVEDGZ5XI

70

I[loasTne YUCIIOBOU
OCJIEAOBATEIHLHOCTH

https://m.edsoo.ru/GZQK36ZHN

71

3anmanue
MOCJEI0BaTEIbHOCTH
PEKYyPpPEHTHOMU
dbopmyroit u popmynoit
n-ro wieHa

https://m.edsoo.ru/ESWSZOMYQ

72

Apudmernueckas u
reoMeTpuuecKast
IpOrpeccuu

https://m.edsoo.ru/METF6IDAC




Apudmernueckas u

73 reoOMETpHUYICCKasa https://m.edsoo.ru/SILIPB1LF
MIPOTPECCUH
@opMynbl n-ro  4ieHa
apupmMeTuyecKon "
74 F€OMETPUYECKOU https://m.edsoo.ri/YQ4MB6EA9
IIPOTPECCH, CYMMBI
MEPBBIX N YJICHOB
@opMynbl n-ro  4ieHa
apupMeTHIECKON u
75 FCOMGT’pI/I‘—IeCKOﬁ https://m.edsoo.ru/1GIHMMC8X
MPOTrPECCHUI, CYMMBI
MEPBBIX N YJICHOB
@opMynbl  n-ro  4ieHa
apupMeTHIECKON 151
76 r€OMETPUYECKON https://m.edsoo.ru/V6FBSSHWJ
IIPOTPECCHI, CYMMBI
MEPBBIX N YJICHOB
@opMyabl  n-ro  4ieHa
apupMeTUIeCKOn 151
77 r€OMETPUYECKON https://m.eds00.rt/GQLQEOQVM
MIPOTPECCU, CYMMBI
MEPBBIX N YJICHOB
®opMysbl  N-ro  4ieHa
apupMeTHIeCKOn 151
78 r€OMETPUYECKON https://m.eds00.ru/ST6SBEWFD
MIPOTPECCU, CYMMBI
MEPBBIX N YJICHOB
N3o0paxkeHne  4JICHOB
apupMeTHIECKON u
79 FGOMeTqufCKOH https://m.edso0.ru/2Q28MKE1Y
MpOrpeccuii ToukaMu Ha
KOOPJUHATHOU
MJIOCKOCTHU
N3o0paxkeHne  4JICHOB
80 apu(pMeTHIECKON 151 https://m.edsoo.ru/K10ZY2J0A

F€OMETPUYECKOU




MPOrPECCUd TOYKAMHU Ha
KOOPJIMHATHOU
IIOCKOCTH

81

JInaenHbpIN u
AKCIIOHEHIIUAJIbHBIA POCT

https://m.edsoo.ru/ZTYQAOSMP

82
83

CnosxHbIE IPOLEHTHI

CnosxHbIE IPOLEHTHI

https://m.edsoo.ru/T1BTUUIN9
https://m.edsoo.ru/RZA3CVWOK

84

85

KontponwsHas pabdota 1o
TeEME "UHUCII0BBIE
ocJeaoBaTeabHOCTH"

[ToBTOpEHUE, 0000LIIEHNE
u CHCTEMaTH3aIIM
3HAHUU. 3anucho,
CpaBHEHHUE, JCHUCTBUS C
JIEUCTBUTCIILHBIMHU
YHCJIaMH, YHCIOBas
npsMast

https://m.edsoo.ru/B7XTGB8CZ

https://m.edsoo.ru/BN7HUCQKO

86

[ToBTOpEeHue, 06001IEHNE
U crcTeMaTH3alus
3HAHUMU. [IponeHTsl,
OTHOIIEHHMS, TIPOTIOPIIAN

https://m.edsoo.ru/G5JZXNITJ

87

[ToBTOpEeHue, 06001IEHNE
17} CUCTEMAaTU3ALMS
3HAHUU. Oxkpyriienue,
npUOJIMKEHUE, OLIEHKA

https://m.edsoo.ru/QSHOIDECN

88

89

[ToBTOpEeHue, 06001IEHNE
u CUCTEMaTH3AIIHS
3HAHUU. Pemenne
TEKCTOBBIX 3a/a4y
apupMEeTHIECKUM
criocooom

[ToBTOpEeHue, 0600MIIEHNE
u CUCTEMaTH3AIIHS
3HAHUU. Pemenne
TEKCTOBBIX 3a/1a4y

https://m.edsoo.ru/FPN5SH8882

https://m.edsoo.ru/SDKM9VKEU




apupMEeTHIECKUM
cnocobom

90

[ToBTOpEeHue, 00001IeHNE
U CHCTEMAaTH3aIus
3HaHUM. Pemenue
TEKCTOBBIX 3a7a4
apuPMETHICCKUM
CII0COO0OM

https://m.edsoo.ru/NHA1GHDUA

91

92

[ToBTOpEHue, 00001IeHNE
u CHUCTEMAaTH3AIIH
3HAHUM.
[IpeobpazoBanue
anreOpanyecKux
BBIPAKCHUU,
JOTYCTUMBbIE 3HaYCHUS

[ToBTOpEHUE, 0000LIIEHNE
u CHUCTEMaTH3AIHS
3HaHUM.
[IpeoOpazoBanue
anredpanyecKux
BBIPAKCHUU,
JOTYCTUMBIE 3HAYCHUS

https://m.edsoo.ru/3VPFKI2QS

https://m.edsoo.ru/2M3XQKP2H

93

94

[ToBTOpEeHue, 06001IEHNE
U CUCTEMaTHU3AIIHS
3HaHUM.
[IpeobpazoBanue
anreOpanyecKux
BBIPAKCHUN,
JOTTYCTUMBIE 3HAYCHUS

[ToBTOpEHue, 06001IEHNE
u CHUCTEMaTH3AIHS
3HAHUU.
[IpeobpazoBanue
anreOpandecKux
BBIPAKCHUU,
JOTYCTUMBIE 3HAYCHUS

https://m.edsoo.ru/ WWIRIP1 XL

https://m.edsoo.ru/IUXIIMO9C




95

96

97

98

99

[ToBTOpEeHue, 00006IIeHNE
u CHCTEeMaTH3aIs
3HAHUM. OyHKIUNU:
MIOCTPOCHHE,  CBOMCTBA
U3YYEHHBIX (QYHKIUH

[ToBTOpenue, o6o0IIeHNE
u CHUCTEMaTH3AIIH
3HaHUM. DyHKIUNU:
MIOCTPOCHHE,  CBOMCTBA
U3YYEHHBIX (DYHKIIHIMA

[ToBTOpEHME, 0000LIEHNE
u CHUCTeMAaTHU3aIIHS
3HAHUU. QOyHKINH:
IIOCTPOEHUE,  CBOWCTBA
U3YYEHHBIX QyHKUIUH

[ToBTOpEHUE, 0000LIIEHNE
u CHUCTEMAaTHU3aLHs
3HAHUM. DOyHKINN:
IOCTPOEHUE,  CBOWCTBA
M3YYEHHBIX (DYHKIIHIMA

[ToBTOpEHUE, 0000IEHNE
17} CUCTEMAaTHU3aLIHs
3Hanuii.  ['paduueckoe
pelieHuEe YpaBHECHUN U
UX CHCTEM

https://m.edsoo.ru/ML2RTZA7H

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY

https://m.edsoo.ru/6HEHXX0Z3

https://m.edsoo.ru/ WNTU78GWK

100

[ToBTOpEHUE, 0600IEHNE
17} CUCTEMAaTHU3aLIHs
sHanmii.  ['paduueckoe
pelieHne ypaBHEHUH U
UX CUCTEM

https://m.edso0o.ru/65GS2YW62

101

102

HUtoroBass KOHTpOJbHAS
pabora

O0600111IEH1E u
CHCTEMAaTHU3aINs 3HaHUMN

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

102

https://m.edsoo.ru/UXA4QSFSO

https://m.edsoo.ru/M5SBR20HEQ




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

IIpoBepsiemble peaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'O
001ero odopasoBaHus

1

Yucra v BEIYUCIIEHUS

1.1

BBIHOJIHHTB, Co4ucTasd YCTHBIC W IIMCbMCHHBIC HpI/IéMBI,
apI/ICI)MCTI/I‘IeCKI/IC I[eﬁCTBHH C paorOHAaJIbHBIMHU Y CJIaMHU

1.2

HaxoauTe 3Hau€HUsT YMCIOBBIX BBIPAKEHUM, TPUMEHSITh
pa3zHoOOpa3Hble CHOCOOBI W MNPUEMBI  BBIYUCIICHUS
3HAYEHUH  JPOOHBIX  BBIPAKEHHUH,  COAEPIKALIUX
O0OBIKHOBEHHBIE U JECATUYHBIE JPOOH

1.3

[TepexoauTh OT ofHOM (POPMBI 3alMCH YKCET K APYroi
(mpeoOpa3oBbIBATH JNECATUYHYIO Ipo0b B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATHYHYIO JPOOB)

1.4

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIIBHBIC YUCTIA

1.5

OKpyrisTh yucna

1.6

BpimonHATh  OPUKUMAKY U OUEHKY  pe3yJibTaTa
BBIYHCIICHUH, OIICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHUU.
BBITIOMHATE AEUCTBUSL CO CTENEHSMHU C HATypaJbHBIMHU
MMOKa3aTeJIsIMU

1.7

[IprMeHATP TpPU3HAKA JOEIUMOCTH, pPa3joKEeHUE Ha
MHOYHUTEIN HATYPAIbHBIX YUCET

1.8

Pemate MPAKTUKO-OPUECHTUPOBAHHBIE 3a7a4u,
CBSI3aHHBIC c OTHOIIEHUEM BEJINYMH,
MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLICHTaAMH,
VHTEPIPETUPOBATh PE3YJIbTATBl PELICHUS 3a7ad ¢
y4€TOM OrpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprBaeMbIX 0OBEKTOB

AnreOpandeckue BhIpaKEHUS

2.1

Hcnons3oBarh alreOpanyeckyro TEPMHUHOJOTHUIO U
CUMBOJIMKY, TPUMEHSThL €€ B MPOIECCE OCBOCHMUS
y4ueOHOro MaTepuaia




2.2

Haxonuth 3HaueHust OYyKBEHHBIX BBIPAKECHUU MpHU
3aIaHHBIX 3HAYEHUAX MTEPEMEHHBIX

2.3

BeImonHATE TIpeoOpa3oBaHus I1EJOTO BBIPAKEHUS B
MHOTOYJICH TMPHUBEACHUEM TOJOOHBIX  CJIaracMbIX,
PaCKpBITHEM CKOOOK

24

BeimoanssaTe YMHOXCHHUC OJHOYIJICHA HAa MHOI'OYWICH H
MHOI'O4WJICHA Ha MHOI'OYICH, IIPUMCHATH (l)OpMYJ'IBI
KBaapaTa CYMMBI U KBaJIpaTa pa3HOCTHU

2.5

OcyiiecTBiATh  pa3lioKeHHE  MHOTOYJICHOB  Ha
MHOXXHUTENIA C TTOMOIIBI0 BBIHECEHHUS 32 CKOOKH OOIIero
MHOXXHTEJISA, TPYNIUPOBKU CJIaraéMbIX, NPUMEHECHHUS
bopMyI COKpAIIEHHOTO YMHOKEHUS

2.6

HpI/IMeH}ITB HpGO6p330BaHI/IH MHOTI'OYJICHOB JJI
PCHICHUA PA3JIMYHBIX 3ada4 M3 MATCMATHKH, CMCIKHBIX
npcamMmecTOB, U3 peaHBHOﬁ IMIPAKTHUKH

2.7

Hcnonp3oBaTh CBOMCTBA CTEIEHEM C HaTypaJIbHBIMHA
IMIOKa3aTCIIMU 1A Hp606pa30BaHI/IH BBIpa}KCHHﬁ

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemare nuHeElHBIE ypaBHEHUS C OJHOW NEPEMEHHOU,
INPUMEHSIS TIPaBUJjla IEPEXOAa OT UCXOJHOTO YPABHEHHMS
K paBHOCWIBHOMY eMmy. [IpoBepsTh, ABIAETCS U YHUCIIO
KOpPHEM YpaBHEHUS

3.2

[IpuMeHaTs rpaduueckue METOAbl NPU  PEUICHUU
JIMHEWHBIX YPAaBHEHUN U UX CUCTEM

3.3

[TogOupate mTpuMepbl Tap YKCEN, SIBISIOUIUXCS
pElICHWEM  JIMHEWHOTO  YpaBHEHHsT C  JByMs
MIEPEMEHHBIMU

34

Ctpoutb B  KOOPIMHATHOW  IJIOCKOCTH  Ipaduk
JIMHEWHOIO ypaBHEHHMS C JByMs II€PEMECHHBIMU;
NOJIb3YSCh TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS

3.5

Pemars cuctembl IByX JIMHEMHBIX YPaBHEHHUU C JABYMS
NEepPEMEHHBIMH, B TOM YHCJIe TpadudecKu

3.6

CocraBisATh W pemiarb JIMHEMHOE YpaBHEHUE WIH
CUCTEMY JIMHEHMHBIX YPAaBHEHHMM II0 YCIOBHIO 331a4H,




UHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM
341441 MOJIyYEHHBIN pPE3yJIbTaT

Koopaunate! u rpadpuku. OyHkumu

4.1

N300paxxaTh HAa KOOPAMHATHOM NPSIMOM  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIyYH,
OTPE3KH, VHTEPBAJIbI, 3alMCBIBATH YHUCJIOBBIE
IPOMEXYTKH Ha aJIreOpanvecKoM sI3bIKe

4.2

OtMeuatrr B KOOpI[PIHaTHOﬁ IINTIOCKOCTH TOYKH IIO
3aJaHHBbIM KOOpJANHATaM

4.3

Crpouts rpaduku nuHEHBIX (yHKIMIA. CTpouTh
rpaguk GyHKIMH Y = |X|

4.4

OnuceiBaTh €  MNOMOHIIBIO  (PYHKIUH  W3BECTHBIE
3aBUCUMOCTH MEXIy BEJIMYMHAMU: CKOpPOCThb, BpeEMH,
paccTosiHue, LICHY, KOJINYECTBO, CTOMMOCTb,
MPOU3BOAUTEIBHOCTD, BpEMsI, 00BEM PabOTHI

4.5

Haxonuth 3HaueHue (QyHKUMH 1O 3HAYEHUIO €€
apryMeHTa

4.6

[Tonumate rpaduueckuii crnocod NpenCcTaBiICHUS U
aHanu3a uH(popMaIu, U3BJIEKATh U UHTEPIPETUPOBATH
uHpopManio u3 rpadUKOB pPeaJbHBIX MPOIECCOB U
3aBUCUMOCTEMN

8 KUIACC

Kon
NMPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMSI
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOT'O
001ero odopasoBaHus

1

Yucna v BEIYUCIIEHUA

1.1

Hcronb30BaTh HaYaIbHbBIEC TTPEICTABICHUS O MHOKECTBE
JNIEUCTBUTEJILHBIX YUCEN ISl CPABHEHUS, OKPYIJICHUS U
BBIYUCJICHUN, M300pakaTh JEHCTBUTENBHBIE 4YHUCTA
TOYKaMHU Ha KOOPAUHATHOMN IIPSAMOU

1.2

[IpuMeHsaATh TOHSATHE apU(PMETUYECKOTO KBAAPATHOTO
KOpHS, HaXOAUTh KBaJpaTHbIE KOPHHU, UCIOIb3YS MpHU
HEOOXOAMMOCTH KQJIBKYJISITOP, BBITIOJTHSATH




peoOpa3oBaHus BEIPAXKEHUM, COEPKALINX KBAaIPATHBIE
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

HUcnonp3oBarh 3amucu OOJBIIMX W MAaJBIX YHCEI C
MTOMOIIIBIO JIECITUYHBIX ApoOel u creneHei yucna 10

AnreOpandeckre BhIPaKEHHUS

2.1

[IprMeHATh NMOHATHE CTENEHU C LEJIbIM IOKa3aTeleM,
BBINIOJIHATHh MPE0OPa30BaHUs BBIPAXKEHHM, COAEPIKAILIUX
CTEIIEHU C LICJIBIM II0Ka3aTeleM

2.2

BrinonHsaTh TO>K/IECTBEHHbIE npeoOpa3zoBaHus
palMOHATIBHBIX BBIPAKEHUI HA OCHOBE MIPABUJI JEUCTBUM
HaJl MHOTOWIEHAMH U alNre0pandyecKuMu JpoosiMu

2.3

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIN

24

[IpumeHnsaTs npeoOpa3oBaHUs BBIPAXKEHUHN JJIA PEIICHUS
Pa3IMYHBIX 33724 U3 MaTEMaTUKH, CMEKHBIX TIPEIMETOB,
U3 peabHOU MPAKTUKU

YPaBHeHI/I}I N HCPABCHCTBA

3.1

Pemiate  JMHEHHBIE KBaJpaTHEIC aBHEHUA WU
9

palMOHAJIbHBIC YPABHEHUS, CBOISAIINECS K HUM, CUCTEMBI

JIByX YPABHEHHM C JIByMs IEPEMECHHBIMU

3.2

[IpoBoauTh mpoOCTENIINE HCCICAOBAHUS YPABHEHUM U
CUCTEM YpaBHEHHMH, B TOM YHCIE C NPUMEHECHHEM
rpaguuecKkux npeacTaBlieHui (YyCTaHABIMBATh, UMEET JIN
YPaBHEHHME WM CHUCTEMAa YPABHEHWM pEILIECHUSA, €CIIU
HUMEET, TO CKOJIbKO, U TTpoYee)

3.3

[TepexoauTh OT CIIOBECHOU (POPMYTUPOBKH 3a7a4u K €€
anreOpandyeckol MOJETU C IOMOIIBIO COCTaBJICHUS
YpaBHEHMUS UK CUCTEMBI YPABHEHHM, UHTEPIIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJlayd TMOJIyYEHHBIN
pe3yabTar

3.4

[IprMeHATP CBOMCTBA YHCIOBBIX HEPABEHCTB IS
CpPaBHEHHS, OLICHKHU, PEIIATh JIMHEHHbIC HEPABEHCTBA C
OJIHOM MIEPEMEHHOMN 1 UX CUCTEMBI, 1aBaTh I'papruuecKyro
WUTIOCTPALMI0 MHOXECTBA PEIICHUM HEPABEHCTBA,
CHUCTEMBI HEPABEHCTB

OyHKUIHUH




4.1

[TorrMaTh ¥ UCTIOIL30BaTh (PYHKIIMOHATBHBIE TOHATHS U
S3bIK ~ (TEPMUHBI, CHUMBOJIMYECKHE  OOO3HAYCHUS ),
ompenensaTh 3HauyeHWe (YHKOMH 10  3HAYCHUIO
apryMeHTa, OMpENeNsITh CBOHCTBA (YHKIIMH TIO0 €&

rpaduky

4.2

Crtpouts rpaduKu 3MeMEHTApHBIX PYHKIUN BUA:
y = kix, y =x*, y = X%, y = |X|, onuCBIBaTh CBOICTBa
qiCIoBON (PyHKIMU 10 €€ TpaduKy

9 KIIACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O
001ero odopasoBaHus

1

Yucina 1 BBIYUCICHUS

1.1

CpaBHuBaTh M yHOPANOYMBATH PAUHOHAIBHBIE U
MppanrOHaJIbHbIE YUCIIA

1.2

BrinonHsaTe apu(pMeTHIecKre NEHUCTBUS C
palMOHAJILHBIMA ~ YHCJIaMH, coueTas yCTHbIE U
MUCbMEHHBIE TMPUEMBI, BBIMOJHATh BBIYUCICHUS C
UppalMoOHaTBHBIMU YUCIaMU

1.3

HaXO)II/ITB 3HAQYCHUS CTCIICHEH C OCJIbIMHU ITOKAa3aTCIIIMU
151 KOpHeﬁ, BBIYUCIIATH 3HAYCHUA YN CJIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrasiTb  JEHCTBUTENBHBIE  4YKCJIA,  BBIIOJHATH
IIPUKHUJIKY pEe3yJIbTaTa BBIYMCIICHUM, OLIEHKY YHCIIOBBIX
BBIPAKEHUU

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemare nuHEMHbIE W KBaJApaTHbIE  YpPaBHEHWS,
ypaBHEHUS, CBOJASIIMECS K HUM, IPOCTEHIINE APOOHO-
paloOHaIbHbIE YPaBHEHUS

2.2

Pemate cucteMbl ABYyX JIMHEHHBIX YPAaBHEHUHN C JBYMs
IIEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX
OJIHO YPaBHEHUE HE SABIIAECTCS JIMHEHHBIM

2.3

Pemrats TekcTOBBIC 3a4a4M areOpandeckKuM CrocoOoM ¢
TTOMOIIBIO COCTABJICHHS YPAaBHCHUS WU CHCTEMBI JIBYX
ypaBHEHUH C IBYMS IEPEMEHHBIMU
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[IpoBoauTh TPOCTEUIINE HCCIECIOBAHUS YPABHEHUN U
CUCTEM YPaBHEHHMM, B TOM YHCIE C NPUMEHEHHEM
rpaguuecKkux IIPEACTABICHAN (manpumep,
YCTaHABJIMBaTh, HMMEET JIM YPAaBHEHUE WM CHCTEMA
ypaBHEHUH peIlIeHUs, €CITH UMEET, TO CKOJIBKO)

2.5

Pemare  yMHEMHBIE ~ HEPABEHCTBA,  KBAJPATHBIC
HEpPABEHCTBA, H300pa)kaTh PEIICHUE HEPABEHCTB Ha
YHCJIOBOM MPSAMOM, 3aMKCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB

2.6

Pemate cHCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBI
HEPABCHCTB, BKJIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO,
n300paxkaTh pEIICHUE CUCTEMbl HEPABEHCTB Ha YHUCIIOBOM
MIPSIMOU, 3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA NPH PELIEHUU PA3TUYHBIX
3a1a4y

OyHKIMA

3.1

Pacnio3znaBaTh GyHKIIMU U3y4yeHHBIX BUAOB. [loka3bIiBaTh
CXEMaTHUYECKH  PACIOJOKEHUE HAa  KOOPAWHATHOU
miockoctd rpadukoB ¢GyHkuMid Bupa: y=kx, y=kx+b,
y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HauYCHHUH
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA

3.2

Iloka3piBaTh ~ CXEMAaTWYECKH  PACIOJOKEHHE  Ha
KOOPJMHATHOM MJIOCKOCTU rpauKOB (PYHKIMN BUA Y =
VX, y = [X| 1 onuchIBaTh CBOMCTBA (PyHKIIMIA

3.3

Ctpouth u U300pakaTb CXEMaTUYECKH TrpaduKu
KBaJIpaTUYHBIX  (DYHKIMI,  ONUCHIBAaTH  CBOWCTBA
KBaIPATUYHBIX (QYHKLUMN 110 UX rpapukam

3.4

Pacnio3naBaTh kBampaTHyHyr0 (QYHKIUIO 1O (opmyre,
NPUBOAUTH TPUMEPHl KBAAPATUYHBIX GYHKIUNA U3
peabHOM KU3HH, (PU3UKH, TEOMETPUN

Apudmernueckas ¥ reoMeTprIecKasi IPOrpecCun

4.1

Pacnio3HaBaTh apu@METHUYECKYI0O M T€OMETPHUYECKYIO
IPOrPECCHUU MPHU Pa3HBIX CIIOCO0AX 3aaHus

4.2

BuINoHATE BBIUKCIEHUS ¢ UCTIOJIB30BaHUEM (HOPMYIT 71~
ro uwieHa apu(pMETUYECKOM U T'E€OMETPUYECKOU
IIPOTPECCUN, CYMMBI IIEPBBIX N YICHOB




I/I306pa}KaTb YICHBI IMOCJICAOBATCIIBHOCTH TOYKaMM Ha

4.3

KOOPAWMHATHOM IINIOCKOCTH

Pemats 3aJa4H, CBJ3aHHBIC C YU CJIIOBBIMH
4.4 HoCJaCAOBAaTCIbHOCTAMHM, B TOM YHCJIC 3aJa4d M3

peanbHOM >XKHM3HU (C HCIOJIB30BAHUEM KaJbKYJSATOPA,
IU(POBBIX TEXHOJIOTUIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
| Yucna v BEIYUCIEHUS
Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO]T OT OAHOU (HOPMBI
1.1 3amucu Apobeil k napyroi. [loHsiTue panMOHAIBHOrO YMHCHA,
3aMuCh, CPABHEHUE, YIIOPATOUYMBAHUE PALIMOHAIBHBIX YUCET
12 Apudmernueckue AEUCTBUS C PAIMOHAIBHBIMU  YHCIIAMHU.
' Pemenue 3amay u3 peaibHOM MPAKTUKKU HA YaCTH, HAa IpoOU
CreneHb €  HaTypalbHBIM  IIOKAa3aTElEM:  ONPEACIICHHUE,
1.3 npeoOpa3oBaHue BBHIPAXXCHHN Ha OCHOBE ONpPENENICHUs, 3alKCh
OOJBIINX YUCEN
[IporneHThI, 3amuch MPOILEHTOB B BUJE ApPOOU U ApoOU B BUJE
1.4 MpOIEHTOB. Tpy OCHOBHBIE 33]a4M HA IPOLICHTBI, PEIICHUE 3a7a4
U3 pEAIbHOW MPAKTUKH
L5 [IpumMeHeHue  MPU3HAKOB  JCIUMOCTH,  pa3jOKEHUE  Ha
' MHOYKUTEIN HAaTypalbHbIX YHCEI
L6 PeanbHble 3aBUCUMOCTH, B TOM 4YHCIE TpsiMas W oOpaTHas
' POTOPIHOHATEHOCTH
2 Anrebpanyeckue BbIpaKCHHS
71 IlepemeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKEHUS C IEPEMEHHOM.
' JonycTuMble 3HAUEHHS IEPEMEHHBIX
5 [IpencraBiieHre 3aBUCUMOCTH MEXJy BEIUYMHAMHU B BHJC
' dbopmybl. Beruucnenus no gpopmynam
)3 [IpeoOpazoBanre OYyKBEHHBIX BBIpaKEHUN, TOXKIESCTBEHHO
' paBHBIE BBIPAKEHUS
24 CBoJicTBa CTENEHM C HATyPAJIbHBIM IIOKA3aTeIeM
)5 Opnnowiensl 1 MHOTOUJieHbl. CTenenb MHOTOUIeHa. CloXKeHue,
' BBIYUTAHUE, YMHOXEHUE MHOTOUJICHOB
DopMyJibl  COKpPAIIEHHOTO YMHOXKEHHMS: KBaJApaT CYMMBI H
2.6 KBaapaT pasHocTh. PopMyJiia pa3HOCTH KBaaApaToB. Pasznoxenune
MHOT'OYJIEHOB HA MHOKHUTEJH
3 YpaBHeHus




31 YpaBHEHUE, KOpPEHb YpaBHEHUS, HpuaBI/IJIa npeoOpa3zoBaHus
YpaBHEHUS, PABHOCHJILHOCTh YPAaBHEHHI
39 JInHeHOE ypaBHEHUE C OJIHOM MEPEMEHHOW, YHUCIO KOPHEH
' JMHEWHOTO YPABHEHUS, PEIICHUE JTUHEWHBIX YPABHEHUN
13 CocraBineHue ypaBHEHUWW [0 YCIOBHIO 3ajaadd. PelieHue
' TEKCTOBBIX 337]a4 C IOMOILIbIO YPaBHEHHUI
34 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
CucreMa OBYX JMHEHHBIX YPAaBHEHUN C JBYMsI NIEPEMEHHBIMH.
3.5 Pemenue cucteM ypaBHeHH cmocoOOM MOACTaHOBKU. [Iprumepbl
peleHns TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPAaBHEHUN
+ Koopnaunate! u rpadpuku. OyHkimu
4.1 Koopaunara Touky Ha nmpsamoi
49 YucnoBble TpoMexXyTKU. PaccrosHue Mexay ABYMs TOYKaMHU
' KOOPAMHATHOM MPSIMOH
43 [IpsimoyrosibHast cucteMa KoopauHar, ocu Ox u Oy. Abciucca u
' OpJVMHATA TOYKHU HAa KOOPJIAWHATHOU INIOCKOCTH
44 [Tpumeps! rpadukos, 3agaHHbIX Qopmynaamu. UreHue rpadukoB
' peabHBIX 3aBUCUMOCTEN
4.5 [Tonsitue dynkuuu. ['padux pynkumuu. CroiicTBa GyHKIIUN
4.6 JIuneiinas pynkuus, e€ rpapuk. ['padux dynkunn y = [x|
47 ['paduueckoe pelieHue IUHEHHBIX YpPaBHEHUW U CHCTEM
' JIMHEHHBIX YpaBHCHHI
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
| Hucna v BBIYUCIIEHUS
11 KBagpatubiii kopenb u3 yucia. [lonstue o0 mppannroHaIbHOM
' yucne. JlecaTnunbie NpUOIMKEHNS UPPALIMOHATIBHBIX YUCEN
CpoiicTBa apu(pMETUUYECKUX KBAAPATHBIX KOpPHEHM H UX
1.2 OpUMEHEHUE K NPeoO0pa3oBaHUIO YHCIOBBIX BBIPAKEHUN U
BBIUUCIICHUAM. J[eliCTBUTEIIbHBIC YHCIIA
13 Crenenp ¢ uenslM nokazareneM U €€ cBoiicTBa. CTaHmapTHas
' 3allUCh YHCIIa




2 AnrebpanvecKkue BhIPaKCHUS

)1 KBagpatHblii TpEéxuiieH, pa3iokeHue KBaIpaTHOTO TPEXUJIEHA Ha
' MHOKHUTENN

5 AnrebOpandeckas 1poOb. OCHOBHOE CBOWCTBO ajreOpanvecKoit
' apoou

)3 Cnoxenue, BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE anreOpandecKux
' apooeii

24 PanrionanpHblie BhIpaXKEHUS U UX MPeoOpa3oBaHKe
3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBanmpatHoe ypaBHeHue, ¢Gopmysna KOpHEM KBaJpaTHOIO
' ypaBHenus. Teopema Buera

3.2 Pemenune ypaBHEHN, CBOIAIINXCSA K JIMHENHBIM U KBAaJPATHBIM

3.3 [Ipocreiimre qpoOHO-palMOHATBHBIC YPaBHEHUS

I'paduueckas  mHTEpmperauus  ypaBHEHUH  C  JBYMH

3.4 MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX YpaBHEHUU C JBYMS

' nepeMeHHbIMU. [IpuMepbl pelIeHHsT CHCTEM HEJIMHENHBIX
YPaBHEHHUI C ABYyMSI TIEPEMEHHBIMU

3.5 Pelienne TeKCTOBBIX 3a7a4 anreOpandeckuM crocoOom

3.6 YucnoBele HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCcTBO ¢ 01HOM NTEpEMEHHOM

3.8 PaBHOCHMIIBHOCTH HEPABEHCTB

3.9 JIvHeHbIE HEPABEHCTBA C OJJTHOU MEPEMEHHOMN

3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 OyHKIMU

41 [Tonsitue dynkuuu. OOMacTh oOMNpeneIeHUsT M MHOMXKECTBO
' 3HaueHui PyHkiuu. CrocoOsl 3agaHus GyHKITAN

4.2 I'padux bynakimm. Urenne cBOWCTB PyHKITUU TI0 €€ TpaduKy

43 [Tpumepsl rpa@ukoB GyHKIMMA, OTPAKAIOIMINUX PeaIbHbIE
' IPOIIECCHI

44 dyHKIUH, OTIMCHIBAIOIIINE IpsIMYIO0 u o0paTHYy10
' IPOINOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TpapuKu

4.5 OyHKIMH y =x7, y = x’

4.6 Oyukuuu y = [x, y = |x|

4.7 I'paduueckoe peleHre ypaBHEHUN U CUCTEM YpaBHEHU I




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yuca 1 BBIYUCIICHUS
11 PanmoHalibHble 4uMCHa, WPPAUMOHAIBHBIE YHUCIA, KOHEYHBIE H
OECKOHEUHBIE JECATUYHBIE TPOOH
MHOK€ECTBO JIEVCTBUTENBHBIX YUCEII, JEUCTBUTEIBHBIE YUCIIA KAK
19 OeCKOHEUHbIE JIeCITHYHbIE JpoOu. B3aumMHO OJHO3HAYHOE
° COOTBETCTBHE MEXKJYy MHOKECTBOM JICMCTBUTEIBHBIX YHCENI W
KOOpAUHATHOM NpsiMON. CpaBHEHHE IEVCTBUTEIbHBIX YHCEN
1.3 Apudmerrueckue IeUCTBUS C IEWCTBUTEIILHBIMU YUCIAMU
N3mepenusi, npuOIMXKeHUs, OLEHKU. Pasmepsl  0O0BEKTOB
OKPYKaIOIIEr0 MHUPA, JIMTEILHOCTh MPOLECCOB B OKPYKAOIIEM
1.4 mupe.  [Ipubnwx€HHOE  3HAYEHHE  BEJIUYUHBI, TOYHOCTH
npubmmxkenus. Oxpyrienne uucen. [lpukuaka u  OlleHKa
pPE3YIBTATOB BHIUHCIICHHI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OTHOW EPEMEHHOMN
29 JluneniHoe ypaBHeHuWe. PemeHune ypaBHEHUN, CBOIAIIMXCSA K
' JIMHERHBIM
53 KBagpatHoe ypaBHeHue. Pemienne ypaBHEHMH, CBOIAIIUXCS K
' KBaJpaTHLIM
24 bukBaaparHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHHU
' TPETHEN U YETBEPTOM CTENEHEN PA3JI0)KEHUEM HA MHOXKUTEIU
2.5 Pemenue qpoOHO-panmoHaIbHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMS TIEPEMEHHBIMU U €0 Tpaduk
)3 Pemienne cucrem [IByX JIMHEWHBIX YpPaBHEHUHM C JBYyMs
' HepEMEHHBIMU
59 Pemenune CHCTelz/I IBYX YPaBHEHHW, OJTHO U3 KOTOPBIX JINHEUHOE, a
JPyroe — BTOPOU CTEIECHU
510 ['paduyeckas wHTEprpeTanusi CUCTEMbl YpaBHEHHU C JAByMs
' HIepEMEHHBIMU
2.11 Perienre TEKCTOBBIX 3a/1au anreOpandeckuM Crocooom




2.12

Yucnosbie HCPaBCHCTBA U UX CBOMCTBA

2.13 Pemienune MMHEWHBIX HEPABEHCTB C OJHOW MIEPEMEHHOM
2.14 Pemenne cucrteM TMHEWHBIX HEPABEHCTB C OJHOU MIEPEMEHHOMN
2.15 KBanparnsie HepaBeHCTBA
516 ['padrueckas uHTEpIpETALIMSI HEPABEHCTB U CUCTEM HEPABEHCTB C
' JIBYMsI IEPEMEHHBIMU
3 OyHKIMHU
31 KBampatnunas ¢ynkums, e€ rpaduk u cBoiictBa. Ilapabomna,
KOOPIMHATHI BEPIIUHBI Tapa00JIIbl, 0Ch CHMMETPHH MapaboIibl
3.2 ['paduixu bynkumii y=kx, y=kx+b u ux cBoicTBa
3.3 ['paduixu pynkumii y=k/x, y = x° 1 ux cBoiicTBa
34 ['paduxu pyHKUIMI , ¥ UX CBOKCTBA
4 YucioBble NOCIEA0BATEIBHOCTH
Onpenenenue U CIIOCOOBI 3aJlaHus YHUCJIOBBIX
4.1 MIOCJIEIOBATEILHOCTEH. 3amanue IIOCJIEI0OBATEILHOCTH
peKyppeHTHOM dhopmyoii u Gpopmynoit n-ro uieHa
49 Apudpmernueckas  nporpeccus.  Dopmynel  n-ro  4ieHa
' apu(pMETUYECKOI NPOrpecCuu, CyMMBI NEPBBIX /1 YICHOB
43 ['eomerpuyeckas  mporpeccusa.  Dopmysnasl  n-ro  4jeHa
' reOMETPUYECKON MPOrpeCCUU, CYMMBI IIEPBHIX /1 YICHOB
N300pakeHre YlIeHOB apu(METHUUECKOW U TE€OMETPUYECKOM
4.4 MIPOrPECCUN TOYKAMU HA KOOPJAMHATHOMU IJIOCKOCTH. JIMHENHBIN 1
AKCITIOHEHIUAIIBHBIN POCT
4.5 CnoxHbIe TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
MPOBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHHSA K NPEeAMETHBIM
pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM

NMPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus HA
ocHose ®I'OC

YMeHue - onepupoBaTh  MOHATUAMH:  MHOXECTBO,
MOJAMHOKECTBO, OMNEPAMU HAaJl MHOYKECTBAMHU;, YMEHHUE
ONEepUpPOBATh MOHATUAMU: Tpad, CBSI3HBINA rpad, AepeBo,
LIUKIJI, TPUMEHATh WX IpPU PELICHUU 3a7ad; yMEHUE
UCIIOJIb30BaTh rpauyeckoe MpeACTaBICHUE MHOXKECTB
JUIsL ONKCAaHUs peajbHBIX MPOLIECCOB U SABJICHHM, MPHU
pEelIeHNH 3a7a4 U3 IPYTruX yYeOHBIX IPEIMETOB

YMeHue onepupoBaTh TOHATUSIMHU:  OMNpEIECHUE,
aKCHOMa, TEeopeMa, J0Ka3aTeNIbCTBO; yMEHUE
pacro3HaBaTh HWCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSI,
OPUBOJUTH TPUMEPHl W  KOHTPHPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUIIAHUS BHICKA3bIBAHUH

YMeHue onepupoBaTh NOHATUSAMU: HATYPAJIbHOE YHUCIIO,
IIPOCTOE M COCTABHOE YMCIO, AEITUMOCTb HATypPAJIbHBIX
4yucesl, INPU3HAKU ACIMMOCTH, LEI0E YHUCIO0, MOAYJb
9yHucia, OOBIKHOBEHHass Ipo0b W JecATUYHAs JpoOb,
CTaHJAPTHBIM BHUJ 4YMCJA, PALMOHAIBHOE YMHCIIO,
UPPALUOHATBHOE YUCIIO, apUPMETHIECCKUN KBaPATHBIN
KOpPEHb, YMEHHME BBIIOJHATh JCHCTBUS C YHUCIAMH,
CpPaBHMBATh M YHOPSJAOYMBATH 4YHUCIA, MPEICTABISTh
Yyycjla Ha KOOPAMHATHOW MPSIMOMW, OKPYIJIATH YUCIIA,
YMEHHME [IeJIaThb IIPUKUIKY UM OLEHKY pe3yJibTaTra
BBIYHCIICHU U

YMeHue ornepupoBaTh MOHATUSIMH: CTEIEHb C LEJIBIM
nokasarejieM, apu(@METHYEeCKUi KBaJpaTHbIM KOPEHD,
MHOTOYJICH, anreOpamdeckas  JIpoOb, TOXIECTBO;
3HAKOMCTBO C KOpPHEM HATypajbHOW CTENEeHH OOJIbIIe
€IVHUITBI, YMEHUE BBITIOTHATh PAcuéThl 1Mo GopmMyam,
npeoOpa3oBaHus LIENbIX, JPOOHO-paIMOHATBHBIX




BBIPDAKEHUA W BBIPAKEHUN C KOPHSIMH, pa3IOKEHHE
MHOIOWIEHa Ha MHOXHWTEIUM, B TOM YHCIE C
UCIONIb30BaHWEM (OpMyT pPa3sHOCTH KBAApaTOB U
KBaJpara CyMMbI U Pa3HOCTH

YMeHune onepupoBaTh MOHITUAMU: YUCIOBOE PABEHCTBO,
YpaBHEHHE C  OJHOM  TIEPEMEHHOH,  YHCIIOBOE
HEPABECHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHE
permaTh JUHEHHbIC W KBaJpaTHBIE YpaBHEHUS, APOOHO-
pallMOHAJIBHBIE YPAaBHEHUS C OJHOM NEPEMEHHOM,
CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHWM, JIMHCHHBIC
HEPABEHCTBA M WX CHUCTEMbI, KBaJpaTHbIE U JIPOOHO-
palMoHaIbHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM, B TOM
YUCIIE€ TPU PEUIEHUH 3a7ad W3 JAPYTUX NPEAMETOB H
MPAKTUYECKHUX 3a1ad4; YMEHUE HCIIOJIb30BaTh
KOOPJIMHATHYIO TPAMYI0 M KOOPJAMHATHYIO IUIOCKOCTH
JUIsT U300pakKeHUsT pelIeHUN yYpaBHEHUI, HEPABEHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: (PYHKUUA, Tpaduk
byHKINH, HYJU byHKIUH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, IIPOMEKYTKH BO3pacTaHus,
yObIBaHMs, HAWOOJbIIEE M HAUMEHbIEEe 3HAYCHUS
(YHKIIMM; yMEHHE ONEpUpOBaTh MOHATHAMH: MpsMas
IPONOPLMOHATILHOCTD, JMHENHas byHKLHS,
KBaJpaTU4IHas GyHKUMSA, oOpaTHas
MPOMOPLUUOHANILHOCTh, Mapabona, rumnepbosa; yMeHue
CTpOUTH rpa@uKu PyHKIMI, UCTIOIB30BATh TPAPUKH 151
OIPEJICJIEHUS] CBOMCTB IMPOILIECCOB U 3aBUCUMOCTEN, IS
pelleHuss 3a1ad U3 JAPYrux Y4YeOHbIX MpPEAMETOB U
peaIbHOM JKM3HM; yMEHHE BbIpaXKaThb (QopMylaMu
3aBUCUMOCTH MEX]1y BEJIMUUHAMHU

YMenue ONEPUPOBATH MIOHSTUAMMU:
IIOCJIE0BATENBHOCTD, apudMeTnyecKas 151
r€OMETPUYECKAsT MPOrPECCUU; YMEHHE HCIIOJIb30BaTh
CBOMCTBa MOCJIEIOBATENbHOCTEH, (HOPMYIBI CYMMBI H
oO0l1ero wieHa npy peuieHuy 3ajav, B TOM Yuciie 3a1ad
U3 IPyTUX YYEOHBIX MPEIMETOB U pPeaibHON KU3HU




YMeHue pemath 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha
MPOIEHTHI, JOJU W 4YacTu, JBIXKEHHUE, padoTy, IEHY
TOBApOB U CTOMMOCTb ITOKYTIOK W YCJIYT, HAJIOTH, 33]1a4d
U3 00JIaCTH yNpaBICHUS JUYHBIMA W CEMEHHBIMHU
¢buHaHCaMM);  YMEHUE  COCTaBJSATh  BBIPAKEHMS,
YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbI MO YCIOBHIO
3a/1a4M, UCCIEN0BATh MOJIYYEHHOE PELICHNUE U OLICHUBATh
paBAONOA00HOCTh MOMYUYEHHBIX PE3YIbTaTOB

YMeHue onepupoBarh MOHATUSAMHU: (QUIypa, TOUKa,
OTpPE30K, IpsMas, Iy, JJoMaHasi, yroj, MHOTOYTOJIbHUK,
TPEYrOJbHUK, PAaBHOOEIPEHHBIH U PaBHOCTOPOHHUMN
TPEYTOJIBHUKH, IPSIMOYTOIBHBIN TPEYTOJIBbHUK, MEIUAHA,
ouccekTpuca u BBICOTA TPEYTOJbHHKA,
YEeTBIPEXYTOJIbHUK, napajuiesorpamm, pomO,
MPSIMOYTOJIBHUK, KBaJIpaT, TParelus; OKPy>KHOCTb, KPYT,
KacaTelbHas; 3HAKOMCTBO C  IPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemaTrh 3aJadd, B TOM YHUCIE U3
MOBCEIHEBHOM JKM3HM, Ha HAX0XK/IEHUE T€OMETPUUYECKUX
BEJIMUMH C MPUMEHEHHEM M3Y4YEHHBIX CBOWCTB (UTYp H
dakToB

10

YMeHnue omnepupoBaTh MOHSATHSIMH: PaBEHCTBO (uryp,
PaBEHCTBO  TPEYrOJbHUKOB;  NApajuIeIbHOCTh U
NEPIEHINKYIIPHOCTh MPSAMBIX, YTOJI MEXIY MPSIMBIMH,
NEepHeHANKYJISAP, HAKIIOHHAs, MPOEKLKUs, mogo0ue puryp,
no00HbIE TPEYTOJbHUKHA, CHUMMETPHUS OTHOCHTEIHHO
TOYKM W TPSMOH; yMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETPHUI0O U mojobue ¢Guryp, mnapauiebHOCTh H
HEPIEHIUKYISIPHOCTh MPSIMBIX B OKPY’KaIOILLIEM MUPE

11

YMeHue oneprupoBaTh NOHATHUSIMU: JJIMHA, PACCTOSTHUE,
yroan (BeIMYMHA YIVIAa, CHUHYC M KOCHHYC Yyrja
TPEYroJIbHUKA), TUIONIa/lb; YMEHUE OLIEHUBATh pa3Mepbl
IpeaIMeTOB U 0OBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHUE
OpUMEHATh  (GOpMyJbI  NEpUMeTpa W IUIOIIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIAIU
Kpyra, o0bemMa MNPSIMOYTOJBHOTO Mapajlielenunenaa;
YMEHHE MIPUMEHSTh MIPU3HAKA PaBEHCTBA
TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYIOJIbHUKA,




TeopemMy [Tudaropa, TPUTOHOMETPHUUECKHE
COOTHOILICHMS ISl BBIYUCIICHUS JJIMH, PaCCTOSHUMH,
IIJIOIIAJIEN

12

YMeHue wu300paxaTh IJIOCKUE (UTYPBI M HUX
KOMOHMHAIIMK, TPOCTPAHCTBEHHBIE (UTYPBHI OT PYKH, C
MTOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPENCTB M0 TEKCTOBOMY HJIM CUMBOJILHOMY OIMCAHUIO

13

YMeHue OIICPUPOBATL IIOHATHAMHU: IIPAMOYI'OJIbHAA
CUCTCMA KOOPAHWHAT, KOOPANHATLI TOYKH, BEKTOP, CyMMa
BCKTOPOB, ITPONU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC
IIPOU3BCACHHUC BCKTOPOB, YMCHHC HCIIOJIB30BaTh
BCKTOPBI U KOOPAWHATHI AJIA IIPCACTABIICHUA OAHHBIX H
peumicHuAg 3ada4, B TOM YHCIIC U3 OPYIUX y‘IG6HI>IX
IMpcaAMCTOB U peaJIBHOﬁ KN3HHU

14

YMeHue omnepupoBarb MNOHSATHUSAMHU: CTOJOMKOBBIE U
KpYyTOBBIE JMarpaMMsl, TaOJIUIBL, cpenHee
apudmeTnyeckoe, MeiMaHa, HAauOOJIbIIIEe U HAUMEHbLIEE
3HaYeHHUs, pa3Max YHUCIOBOrO Halbopa; yMeHue
U3BJIEKaTh, HMHTEPIPETUPOBATH M MPeoOpPa3OBBIBATH
uH(pOpMaIMIO, MPEACTABICHHYIO B TaOnUIax M Ha
JUarpaMMax, OTPaKarollylo CBOMCTBA U XapaKTEPUCTHKHU
peanbHBIX MPOLIECCOB U SIBJICHUI; YMEHHUE PaCIIO3HABATh
U3MEHYMBBIEC BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHITHUAMU: CIYYAUHBIA OIBIT
(ciydaliHbI SKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE
(371eMEeHTapHbId UCXOJ) CIIy4alHOTO OIbITa, CIy4ailHOe
COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE HaXOIUTh
BEPOATHOCTH CIy4YallHBIX COOBITUM B OMNBITaxX C
PaBHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  COOBITUSIMU;
YMEHHE pelmaTh 3aJadyd METOAOM OpraHW30BaHHOTO
nepebopa M C MCHOJB30BAaHUEM MpPABHIIA YMHOXKEHHS,
yYMEHHUE OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHM U
SBJICHUM, MIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKpYXAarolleM MHpPE U B
’KU3HU; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHIA;
3HaKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €r0 POoJIbIO B
MacCCOBBIX SIBIICHHSIX
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YMeHue BoIOMpATh MOIXOIAIINN U3YUYSHHBIH METO JJIst
pelIeHus 3a1a4M, IPUBOAUTH MPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIE U KU3ZHU, PACIIO3HABATH
MpPOSIBJIEHWE 3aKOHOB MaTE€MaTUKM B  HCKYCCTBE,
ONMCHIBATh  OTJCNbHBIE  BBIJAIONIUMECS  PE3YJIbTaThl,
MOJIy4Y€HHBIEC B XOJI€ pa3BUTHUS MaTeMaTHUKU KaK HAyKH,
MPUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITHUH M HX
ABTOPOB B OT€UECTBEHHON M BCEMUPHOW UCTOPUU




IHHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHMUSA
| Hucna v BBIYUCIICHUS
1.1 HarypanbHubie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIIBIX YACEIT
12 OOBIKHOBEHHBIC M JACCATHYHBIC JIPOOH, MPOICHTHI, OCCKOHCYHBIC
' NepPUOUYECKUE TPOOHU
13 Pannonanbabie yuca. Apudmernueckue ornepanuu Cc
' pallOHAILHBIMU YHCIIAMU
14 JleficTBuTenbHble  yucia.  ApudMeTHYECKHEe  Omepaluu ¢
' NEeUCTBUTEIBHBIMU YUCIaMU
L5 [Tpubnu>kEHHBIE BBIYUCIICHUS, TMpaBUia OKPYTJEHUS, MPUKUAKA U
' OIIEHKA pe3yJIbTaTa BEIYMCICHUIN
2 AnreOpandeckue BhIPaKECHUS
2.1 bykBeHHbIE BbIpaxkeHUs (BbIPaKEHUS C TEPEMEHHBIMH )
29 Crenenbp ¢ wenbiM mnokazatenemM. CTeNneHb C PpalMOHAIBHBIM
' nokaszareneM. CBONCTBA CTENEHU
2.3 MHorousneHsl
24 AnreOpandeckast JpoOb
)5 ApudmMernuecknii KOpeHb HATypaJibHOW cTemneHu. JlelcTBus c
' apu(pMETUYECKUMU KOPHSIMU HATYpaJbHON CTEICHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 enbie wu  apoOHO-palMOHaNIbHBIE  ypaBHEeHHs. CHCTEMBl U
' COBOKYITHOCTH ypaBHEHHUH
39 [enbie u ApoOHO-palMOHANbHBIE HepaBeHCTBA. CHUCTEMBI U
' COBOKYITHOCTH HEPABEHCTB
3.3 Pelienne TekCTOBBIX 3a/1a4
4 UucnoBeie MOCIEI0BATEIBHOCTH
4.1 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHUS ITOCIIEI0BATEILHOCTEH
49 Apudmernueckass u reomeTpuueckas mporpeccun. Dopmyna
' CITOKHBIX TIPOLIEHTOB
5 OyHKIUHU




Oyukuus, crnocodsl 3aaanusa Gynkuuu. ['paduk ynkumu. O6mactpb
OTpeieNieHUus] U MHOXKECTBO 3HaueHuil Qynkumu. Hymu ¢yskimm.

5.1 [IpoMeXyTKH  3HAKOMOCTOSIHCTBA. IIpOMEXYyTKHM MOHOTOHHOCTH
bynkuuu. MakcumyMbl U MUHUMYMbl (yHKuuu. Haubonbinee u
HauMeHbIee 3HaueHue (GYHKIIMU Ha TPOMEKYTKE

6 Koopaunate! Ha TpsAMOM U IIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlekapTOBBI KOOPANHATHI HAa TIOCKOCTH

7 I'eomeTpus

7.1 ['eomeTpuyeckue GUrypbl 1 X CBOHCTBA

7.2 TpeyrosibHUK

7.3 MHOroyroyJibHUKH

7.4 OKpy»XHOCTb U KPYyT

7.5 N3mepenne reoMeTpuYeCKUX BETUYHH

7.6 BekTops! Ha MIIOCKOCTH

8 BeposTHOCTB U CTaTUCTHKA

8.1 OnwucarenbHasi CTATUCTUKA

8.2 BepostHOCTB

8.3 KomOunaropuka

8.4 MHuoxecTBa

8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1. Anrebpa. 7 knacc: yae0. 115 001eo0pa3oBaT. OpraHUu3aIyi ¢ MPUIOKEHUEM
Ha snexkTporHoM Hocutene / (FO.H. Makaperae, H. I'. Mungrok, K. U.
Hemkog, C. b. CyBopoga); oz pen. C. A. TensaxoBckoro. — 3-e uzn. — M. :
[Ipocsemenue.

2. Aunrebpa. 8 kiacc: yue0. 15 00111e00pa3oBaT. OpraHUu3alui ¢ MPUIOKEHUEM
Ha snekTpoHHoM Hocutene / (FO.H. Maxkapeiues, H. I'. Munmok, K. W.
Hemxkog, C. b. CyBopoa); nox pen. C. A. TenakoBckoro. — 3-e uzn. — M. :
[Ipocsenienue.

3. Aurebpa. 9 knacc: yue0. 115 0011eo0pa3oBaT. OpraHu3aiuil ¢ IpUIOKEHUEM
Ha anekTpoHHoMm Hocutene / (FO.H. Makapsiue, H. I'. Mungiok, K. H.
Hemkos, C. b. CyBoposa); oz pexn. C. A. TensaxoBckoro. — 3-e uzn. — M. :

[Ipocsenienue.
METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. JI. M. 3BaBuy, JI. B. Ky3nenona C. b. CyBopoBa. /lugaktuueckue
MaTtepuaibl o anredpe ans 7 knacca. — M. : IIpocBeiienue
2. JI. 1. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBoposa. /luaktuueckue
MaTtepuabl o anreope ais 8 kinacca. — M. : [Ipocselenue
3. JI. 1. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBoposa. /lunaktuueckue

MaTtepuaibl o anrebpe ansg 9 knacca. — M. : IlpocBemienue

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmoreka IIOK https://m.edsoo.ru/7f419d08
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