MUWHUCTEPCTBO NPOCBEIEHUA POCCUHUCKON ®EJIEPAIIUA

MYHUIUITAJIBHOE KASEHHOE OBHIEOBPA30OBATEJIBHOE YYPEKJIEHUE
«OCHOBHAS OBHIEOBPA3OBATEJIBHASA IHIKOJIA
um. 1. PATMEHKO c. HOBO-IIOJITABCKOI'O»

PABOYAS IIPOTPAMMA
(ID 4386473)

y4eOHOro Kypca «Aaredpa»

U1 oOy4Jaromuxcs 7-9 KiaaccoB

¢. HoBo-IloaTasckoe 2025



HOACHUTEJBHAA 3AIINCKA

Anrebpa dABiseTCSs OJHHMM U3 OIOPHBIX KYpPCOB OCHOBHOI'O OOILIEro
oOpa3oBaHMs: OHa 00ECIIeUNBAET U3YyUCHHUE APYTUX AUCLMILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIHMKJIOB, €€ OCBOCHHE HEOOXOTUMO JIs
POJODKEHUS 00pa30BaHUs U B MOBCEAHEBHOU KM3HU. Pa3BuTHe y oOyuaromuxcs
HAy4YHBIX TPEJCTABICHUNA O TMPOUCXOXKICHUM U CYLIHOCTH alre0pandyeckux
abcTpakuuii, cnocodbe OTpakeHUs MATEMAaTUYECKON HAyKOM SIBICHUN U IPOLIECCOB
B IpHUpOAEC MW OOLIECTBE, POJIM MAaTEMaTUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX I afanTalid B COBPEMEHHOM HH(PPOBOM
obmiectBe. W3ydyenue anreOpbl oOecreurMBaeT pa3BUTHE YMEHHUS HaOJIOJaTh,
CpaBHMBaThb, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJBI,
(dopMynmpoBath yTBep)KAeHHU. OCBOEHNE Kypca anreOpsl 00ecrneunBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYy4YaloIIUXCA: OHU HCIONb3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PAacCyXJeHUs, 00001eHNEe U KOHKPETU3ALUI0, aOCTparupoBaHue U
aHasornto.  OOydeHue  anreOpe  mIpeanojaraeT  3HAUYUTEIbHBIE  00BEM
CaMOCTOSITEJIBHOM ~ I€ATEIBbHOCTH OOY4YaIOIIUXCS, IOITOMY CaMOCTOSITEIIBHOE
peuieHune 3a1a4 BIAETCs peann3auren e TeNbHOCTHOIO MPUHIUIA O0yUYEeHHUS.

B crpykType mporpammsl ydeOHOTO Kypca «AmnreOpa» aisi OCHOBHOTO
oOuiero oOpa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUUECKHUE
AuHUM: «Yucaa U BBIYUCICHUSN), «AreOpandeckue BhIPAXKEHUSD, «YpaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxnmas u3 3TUX coaepx aTelabHO-METOANMYECKUX
JIMHUM Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYECHUS Kypca, B3aUMOJICUCTBYS C
IpyTrMMH €ro JUHMSIMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4aromumcs
IPUXOAUTCS JIOTUYECKHA PACCYKIaTh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsI3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEJACTABICHHBIE BO BCEX OCHOBHBIX pa3zJeiax
MaTeMaTH4eCKOro 00pa3oBaHMs U CIOCOOCTBYIOIIUE OBJIAEHHIO 00YYaroIUMUCS
OCHOB  YHUBEpPCAJIbHOIO  MaTeMaTH4ecKoro s3bika. CoaepkarenpHOM U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» sBISETCA €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copepxxanne auHUM «YUucia W BBIYUCICHMS) CIY’KAT OCHOBOM JUIs
JaNbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYaOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIB30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX Il TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHSATHS O YKCIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
CBSI3aHO C PallMOHAJBHBIMU M MPPaIMOHATIbHBIMU YHCIaMHU, (POPMUPOBAHUEM



IPEACTABICHUM O JEHUCTBUTEIBHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YMCIIOBOU
JMHUHA OTHECEHO K CpeHeMY 00IeMy 00pa30BaHHIO.

CopeprkaHue IBYX anreOpandecKuX JTHHUN — « AnreOpandecKrue BEIPKCHHS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYUYAOIIUXCS
MaTeMaTHUYeCKOro ammnapara, HeoOXOJUMOro ajisi pElleHUs 3aJady MaTeMaTHKH,
CMEXHBIX IPEIMETOB U NPAKTHUKO-OPUEHTUPOBAaHHBIX 3adady. Ha yposHe
OCHOBHOro 001iero o0pa3oBaHus y4eOHBbI MaTepual TPYHIUPYETCS BOKPYT
paIoHaIbHBIX BRIpAKEHUH. AnreOpa JEeMOHCTPUPYET 3HAUCHUE MATEMaTUKH KaK
S3bIKa ISl TIOCTPOSHUS MaTeMaTWYeCKHWX MOJENel, OMHMCaHUs MPOLIECCOB H
SBJIEHUN peasbHOro wmupa. B 3agaun oOyueHus anreOpe BXOAIT TaKxke
JalbHENIIee pa3BUTUE AJITOPUTMHUYECKOIO MBIIUICHUS, HEOO0XOAMMOIo, B
YaCTHOCTH, JMJII OCBOGHHUS Kypca WH()OPMATHKH, W OBIAJCHHUE HaBBIKAMH
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanne CUMBOIBHBIX (POPM CHIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUs, CIOCOOHOCTEHN K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue (pyHKIIMOHAIbHO-TpaUUECKON JINHUU HALIEJICHO HA MOJIy4YeHHUE
oOy4armuMucs 3HaHUN 0 (PYHKIMAX Kak BaKHEMIEH MaTeMaTH4ecKOu MOJIEIH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJIC
u obOmectBe. M3ydyeHune maTepuana CHOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIIUXCS
YMEHHsI UCTIOIBh30BaTh PAa3INIHbIC BEIPA3UTENBHBIE CPEACTBA SI3bIKa MATEMATHKHU —
CJIOBECHBIE, CHMBOJIMYECKHE, TIpauyecKkue, BHOCUT BKJIaJ B (opMHpOBaHHUE
IPEJICTaBICHUNA O POJIM MATEMAaTUKU B Pa3BUTUU LIMBWIN3ALUU U KYJIbTYPHI.

CornmacHo yueOHOMYy MaHy B 7-9 kiaccax u3ydaercs ydeOHBIH Kypc
«Anredpa», KOTOPBIA BKIIIOYACT CJICAYIONINE OCHOBHBIE pa3Jeibl COIACPIKAHUS:
«Yncna W BBIYUCICHUA», «ANreOpanyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIUNY.

Ha usyuenue yueGHoOro kypca «Ainredpa» orsoaurcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9
kimacce — 102 gaca (3 gaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucya ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIC W JAECATUYHBIC, TEPEX0J] OT OJHOW (OpMBI 3amucu
npobeit k gpyroi. lloHsiTHE palMOHAIBHOTO 4YHCA, 3aluCh, CpPaBHEHHE,
yOOpSA0UMBAHUE  pallMOHANbHBIX  4Hcel. ApupMeTHYecKHe JCHCTBUS ¢
palMOHAJIBHBIMUA 4YHUCIIaMU. PelieHue 3aaad W3 peaabHOM NMPAaKTUKHA HAa 4acTH, HA
TpoOHu.

CreneHb ¢ HaTypaJbHBIM TIOKAa3aTeJNEeM: OIpeAeNieHHue, Mpeodpa3oBaHue
BBIPA)KCHHUI HAa OCHOBE OIPEIEIICHHMS, 3alUCh O0oNbIINUX yucen. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE poOU U poOu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/ayd Ha
IIPOLIEHTHI, PELLICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IpumMeHeHnEe  TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJIbHBIX YUCEL.

PeanpHble  3aBucMMOCTH, B TOM  4ucile MpsMas U oOparHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKkue BbIpasKeHUs

IlepemeHHBIE, YNCITOBOE 3HAYEHHUE BBIPAXKEHUS C NEPEMEHHOW. [[omycTumeble
3Ha4YeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCHMOCTH MEXIY BEIUYMHAMH B BHJIC
dbopmynbl. Beruucnenus mo ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKECHUH,
TOXKJECTBEHHO paBHBIE BBIPAKEHUS, MpaBUia IMPeoOpa3oBaHUs CyMM U
IIPOU3BEICHUH, PaBUIa PACKPBITHS CKOOOK U MPUBEACHUS IOJOOHBIX CllaraeéMbIX.

CBolicTBa CTENEHN C HATYpPaJIbHBIM I10Ka3aTEJIEM.

OpnHounensl u MHOrouneHsl. CreneHp MHorowieHa. CiokeHHe, BBIYMTAaHUE,
YMHO>KEHHE MHOTOWIEHOB. POpMyJIibl COKPAILIEHHOIO YMHOXEHUS: KBaJApaT CyMMBbI
1 KBajapar pazHoctu. @opMyna pa3HOCTH KBagpaToB. Pa3nokeHne MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBWJIa IPEoOpa3OBaHUS YpPABHEHMS,
PABHOCWJIBHOCTbh YPAaBHEHUH.

JIuHeliHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEHW JIMHEWHOTO
YPaBHEHUS, PEIICHNUE JIMHENHBIX YpaBHEHH. COCTaBIIEHNE YPABHEHHI 110 YCIOBUIO
3a1auy. Pemienne TeKCToBBIX 3a1a4 € IOMOLIBIO YPABHEHUN.

JIuHeliHOe ypaBHEHUE C JIByMs IepeMeHHbIMU U ero rpaguk. Cucrema aByX
JMHEHHBIX ypaBHEHUN C JBYyMs II€pEMEHHBIMHU. PerieHue cucrem ypaBHEHUM
coco0OM NoICTaHOBKU. [IpuMepsl pemeHust TEKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 CUCTEM
YPaBHECHUM.

DOyHKUNHA



Koopaunara Touku Ha npsmon. YucimoBble MPOMEXYTKH. PaccTrosHue Mexay
IBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[IpssmoyrosbHas cuctemMa KoopauHat, ocu Ox m Oy. AlGcimcca U opauHaTa
TOYKH Ha KOOPAWHATHOM TUIOCKOCTH. [Ipumeps rpadukoB, 3agaHHBIX (opMyTamH.
Urenue rpaduxoB peasibHbIX 3aBucuMocTei. [lonsatue yukuu. ['padux byHKImy.
CaoiictBa ¢ynkuuid. Jluneitnas Qyskus, e¢ rpaduk. ['padux pynkmuum y = |x|.
['paduueckoe perieHne TUHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KUIACC

Yuciia M BBIYUCTICHUA

KBanpatuslii kopeHb u3 uucna. [loHstne 00 HppalMOHAIBHOM YHCIE.
JlecsiTuunble TPUOIMKEHUST UppallMoHaIbHbIX yuces. CBOHCTBA apu(pMETHYECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [IeiCTBUTEIBHBIE YNCTIA.

Crenenb ¢ 1EIbIM MOKa3aTeneM U e¢ cBoricTBa. CTaHaapTHas 3alUCh YHUCIIA.

AJire0OpanvecKkue BbIpasKeHUs

KBaapaTHbBII TPEXWIEH, pa3jIoKEHUE KBAIPAaTHOIO TPEXUIEHA HA MHOKHUTEIIH.

AnreOpaundeckas apoOb. OCHOBHOE CBOMCTBO alireOpanyecKkou Japoowu.
CnoxxeHue, BBIYMTAHWE, YMHOXKEHHE, [eJIeHHe aireOpandeckux aApoOe.
PanmonanpHbIie BEIpKEHUS U UX IPEOOPA30OBAHHE.

YpaBHeHHs U HEPABECHCTBA

KBagpatHoe ypaBHeHue, (hopmyia KOpHEW KBagpaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHMH, CBOASIIMXCS K JIMHEMHBIM M KBaJPAaTHBIM.
[Ipocreiine ApoOHO-paIMOHAIBHBIE YPABHEHMUSL.

['padmueckass uHTEpHpeTalds ypaBHEHUN C JABYMS MEPEMEHHBIMU U CHCTEM
JUHEHHBIX YpPAaBHEHMM C JByMs IN€peMEHHBIMHU. IIpumepsl pemeHus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 aJireOpandeckuM CIIOCOOOM.

UucnoBble HEPABEHCTBA M UX CBOWCTBA. HepaBEHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUNHA

[Tonstre pynkuu. O6G1acTh ONMpeNeICHUS U MHOXKECTBO 3HAUCHUN (PYHKIIHH.
Cnoco0bl 3a1aHust QyHKLIHMA.

['paduk dynkuuu. Urenne cBoiictB Ppynkumu mo e¢ rpadpuky. [Ipumepst
rpadukoB QYHKINH, OTPAXKAIOUINX PEeaTbHbIEC TPOIIECCHI.



OyHKIMK, ONWCHIBAIONIME TPSAMYI0 H OOpaTHYI IPONOPIIMOHAILHBIC
3aBHCHMOCTH, UX rpaduku. OyHkimn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIeHre YpaBHEHUN U CUCTEM YpaBHEHUI.

9 KJIACC

Yuciia M BBIYUCTICHUA

PaunoHnanpHbple 4KMClIa, MPpallMOHATIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE ApOoOH. MHOXKECTBO NEUCTBUTENBHBIX YUCEN, JACHCTBUTENIbHBIE YHCIA
KaKk OECKOHEUHBbIE JAecITHUYHBIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEK]ly MHOKECTBOM JICHCTBUTENIBHBIX YUCEI U KOOPAUHATHOMN IPSIMO.

CpaBHeHHE  JIEHWCTBUTENBHBIX  4HCEN, apUPMETHUYECKHE JIEHCTBUSA C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOIIET0 MHUPA, JIUTEIBHOCTh IPOIIECCOB B
OKpY’KaroLIEM MUpE.

[TpuOamkeHHOE 3HauU€HUE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue
yucen. [Ipyuknaka u olleHKa pe3yabTaToB BEIYUCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOe ypaBHEHHE. PelieHne ypaBHEHHH, CBOJSIIMXCS K JIMHEHMHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOISAIIMXCS K KBaJApaTHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUW TPEThE UM 4YETBEPTOMU
CTETICHEN Pa3I0)KEHNEM Ha MHOXKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMWI. PellleHne TEKCTOBBIX 3a1ay
anre0pandecKuM METOJIOM.

VYpaBHeHHE C JBYyMs MEPEMEHHbBIMU U ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPABHEHUM C JBYMs IIEpEMEHHBIMU. Pelienue cucrem AByX ypaBHEHUU,
OIHO U3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHH C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 AIreOpandeckuM CIiocoOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. PemieHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaapaTHble HeEpaBEHCTBA.
['padmyeckass WHTEpHpETalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

DOyHKUNHA

KBagparuunas ¢ynkuus, e¢ rpaduk u cBoiicta. [lapabona, koopauHaThI
BEPUIMHBI 11apadO0JIbl, 0Cb CAMMETPHH MapadOJIbI.

I'padukn byskmumit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| , 1 ux
CBOKCTBA.

YucJioBbIC MOCTEA0BATEbHOCTH M IIPOTPECCHU



[ToHsiTHE YMCIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE IOCIEI0BATEILHOCTH
peKyppeHTHOM dhopmyioii U GopmyIoi n-ro uieHa.

Apudmernueckas U TeoMeTpuueckas mporpeccur. PopMynbl 7-TO YJieHA
apu(pMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHl, CYMMBI MIEPBBIX # YJICHOB.

N3o0paxkeHre wieHOB apu(METUYECKOW M TeOMETPUUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPAWMHATHOM TIJIOCKOCTH. JIMHEHWHBIM W 3KCIOHEHUHAIBHBIA POCT.
CI10KHBIE IPOLICHTBHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHMS IPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCS:

1) mnarproTHyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOALIEMY POCCHMCKON
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JOCTHXKEHUSM  POCCHUHCKHUX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHUM B APYTUX HayKax U MPUKIAJHbIX chepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKJaHUHA U pean3aluyu ero
npaB, TMPEACTaBICHHEM O MaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp TPaKIAHCKOTO 00IIecTBa (HampuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO TUYECKUX MPOOJIEeM, CBA3aHHbBIX
C IPaKTUYECKUM IPHUMEHEHHEM JOCTKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUYEHOI'O;

3) TpyA0BOE BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HAIpPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHYECKOIO
o0Opa3oBaHMs HA MPOTSHKECHUHM BCEW KU3HU NI YCHEIIHOW MpodecCHOHaTbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM MHIMBHIyaIbHOW TPAEKTOPUU 00pPA30BAHMS U )KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K OSMOIMOHAJIbHOMY H© 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jay, PEUICHUH, PacCyXJACHWH, YMEHHIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpHEHTAallME B JIEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAY4YHBIX
IPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, IPUPOIBI U
oOmiecTBa, TOHMMAaHHWEM MaTEMaTHYECKOW HAyKh Kak cdepbl YeIOBEYECKOM
NEeATEIbHOCTH, TANlOB €€ Pa3BUTUA U 3HAYUMOCTHU Uil Pa3BUTHUS LUBHIM3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMAaTUKHA U MaTEMaTH4YECKOM KyJIbTYPOl KaK CpPEeICTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEHIIMMHM HABBIKAMU HCCIEN0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHMPOBAHME KYJIBTYPbI 310POBbSl H
IMOLMOHAJIBLHOIO 0JIAT OOy YHsI:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTUYECKHE 3HAHMS B HHTEpPECaX CBOErO
3I0pOBbsl, BEAEHUS  370poBOoro o0pa3a JKU3HMU  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAaHHBI PEXUM 3aHSATUH M OTAbIXA, peryisgpHas (puanyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedieKkcuu, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4eJ0BeKa;

7) 3KOJIOTHYECKOE BOCIIUTAHHE:

OpHEHTALMEN HA IPUMEHEHHE MAaTEMaTUYECKUX 3HAHUU JUI pEUICHUs 3aaad
B 00JIaCTH COXPaHHOCTH OKpYXaloIlel Cpeapl, MJIAaHUPOBAHUS IOCTYNKOB U
OLICHKM HX BO3MOXXHBIX MOCIEACTBUU I OKPY>KAIOIIEH Cpelbl, OCO3HAHUEM
rJI00aTFHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MMy Tel X PelIeHus;

8) aganTanusi K M3MEHAIIUMCS YCJIOBUAM COLMAIBHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBUSAX HEONPEIEICHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTHUUECKYIO JIEATEbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCS y APYTHX JIOJEH, NpUOOpETaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHUCIE
(bopMyIMpOBATh UAEH, OHITHS, TUIOTE3bI 00 0OBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaThb JEQUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOC Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYyaIlMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMbIe pPEIIeHUsI W ACUCTBHs, (OPMYyIHPOBATh U OIECHUBATH PUCKU H
NOCJIEICTBUSL, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

ba3oBble JJoruyeckue JeicTBUsA:

e BBISABJIATH U XapaKTEPU30BaTh CYUICCTBEHHBIC MIPU3HAKA MATEMATHYECKHUX
00BEKTOB, TOHATHHA, OTHONICHWA MEXIy MOHATUAMH, (POPMYyIUPOBATH
ONpENECICHNUST  TIOHSITUW, YCTAHABIMBATh CYIICCTBEHHBIA  IPU3HAK
KJaccuuKaly, OCHOBAaHUS JJii OOOOIIEHUS W CPAaBHEHUS, KPUTECPUH
MIPOBOJMMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  MPEOOPA3OBBIBATh  CYXKJICHHS:
yTBEPJAUTEIbHBIC W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YacTHbIE M OOIIHE,
YCJIOBHBIE,



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurss B (akTax, JaHHBIX, HAOMIONCHUSAX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUU JIJIsl BBISIBJICHUSI 3aKOHOMEPHOCTEW UIPOTUBOPEUUIL;
JienaTh BBIBOABI C HWCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUSHH 110 aHAJIOTUH;

paz0OupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKACHUM (TIPSIMBIE U OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIIbHO HECIIOXHBIC JTOKA3aTeIhCTBA
MaTeMaTH4eCcKnX (aKTOB, BBICTpPAWBAaTh APTYMEHTAIMIO, IPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CIOCO0 perieHus: yd4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaATh HaWOOIEe MOAXOAANIMN ¢ y4EeTOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

UCITIOJIB30BaTh BONPOCHI KaK HCCIEAOBATEIILCKUNA MHCTPYMEHT ITO3HAHHS,
dbopMynmupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUnE, MpodiieMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (HOpMHPOBAThH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT,  HEOOJBIIOE  HCCIENOBAHUE  IIO YCTaHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OO0bEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOSITEIIbHO (hOPMYITHPOBATh 0OOOIICHNS W BBIBOJBI IO pe3yiIbTaTaM
IIPOBEICHHOTO HAOJIOJICHUS, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BBIBOJOB U 000OIIEHUI];

IIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE NPOLECCa, a TAaKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGora c undgopmaumei:

BBISIBJISITH HEJOCTATOUYHOCTb U H30BITOYHOCTh HMH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BbIOMpaTh, AHAIW3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
UH(GOPMALIMIO PA3IIUYHBIX BUAOB U (POPM MPEICTABICHUS;

BbIOUpaTh GopMy TpEACTaBICHUS HHPOPMAIMH ¥ WLIIOCTPUPOBATH
pelraeMble 3aladdl CXeMaMH, AMarpaMMaMH, HWHOW TpapuKkodl U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAACKHOCTb HMH(DOpPMALMM IO KPUTEPHSIM, IMPEATIOKEHHBIM
yUuTEeIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHl/IKaTl/IBHbIe YHUBEPCAJIBbHBIC yqeﬁﬂue HeﬁCTBHH:



BOCIIpUHUMATh W  (OPMYIHUPOBATh CYXACHHUS B COOTBETCTBHH C
YCIOBUSIMU U LIETSIMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pEIIeHUs 3a]]Ja4l, KOMMEHTHPOBATh MOJIyYeHHBIN PE3yJIbTaT;

B X0/ 0OCYKIE€HHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3aj1aum, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HA TTIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMU APYTUX
YYaCTHUKOB JHaliora, oOHapYyXUBaTh PAa3IUYUe M CXOJACTBO MO3UIHUI, B
KOPPEKTHOH popme popMyarpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;
NPEACTaBIATh  PE3yJbTaThl  pEHICHWs  3aJladd,  JKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa,  CaMOCTOSATENbHO  BBIOMpPATH dbopmar
BBICTYIUICHHS C YYETOM 3aJ1a4 IPE3CHTAIMHA U OCOOCHHOCTEH ay IMTOPHUH;
NOHMMAaThb W  HCHOJB30BaTh  NPEUMYIIECTBA  KOMAaHJIHOM "
WHIUBUAIYyaIbHOW pa0OThl TPH PEIICHHH YYeOHBIX MaTEeMaTHYECKHUX
3a/1ay;

NPUHUMATH 1€ COBMECTHOM JIEATENIbHOCTH, MIAHUPOBATh OPTraHU3AINIO
COBMECTHOM palOTHI, pachpenensTh BUAb pabOT, JOroBapHBaThCH,
00CyXmIaTh MPOIIecC U Pe3ynbTaT padoThl, 0000IIaTh MHCHUS HECKOIBKUX
JIIOJICH

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE€ IITYPMbI U JPYTHE), BBITIOJHATH CBOIO YacTh
paboThI ¥ KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMU KOMaH/IbI,
OIICHWBATh KAa4€CTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIC JeHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3ajayu (WJIH €ro
4acTh), BBIOUpATh CIOCOO PEIICHHUS C YYETOM HMEIOIIUXCS PECYypCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHUH C YIETOM HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBbIN HHTEJJIEKT:

BIIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpOJISI —Ipolecca H
pe3ysbTaTa peuIeHUus MaTEMATUYECKOMN 3a/1a4H;

MPEABUNCTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSATEILCTB, HAMICHHBIX ONMTHOOK, BRISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIBHOCTH MOCTABICHHON LEIU
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEAOCTIKCHUS TICIIH,
HaxOJIUTh OIMOKY, aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATBI

K xoHiry oOyueHuss B 7 KJjacce OOyd4arolUuics TMOJMYYUT CIEAYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia v BBIYHCTEHUS

BrITIONTHSTE, coYeTas YCTHBIE M THCHBMEHHBIE TPHUEMBI, apU(PMETHUCCKUC
JEUCTBUS C PAITMOHAILHBIMHU YHCIIAMH.

Haxonuth 3Ha4YeHUsI YMCIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CrocoObl U MPUEMbl BBIYUCICHUS 3HAYCHUU APOOHBIX BBIPAKEHUH, COACpPKAIIUX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexomuTs OT OgHOW (HOPMBI 3aIUCH YUCEN K Apyrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO JIPOOB).

CpaBHUBaTh U YIOPSA0YMBATH pallMOHATIBHBIC YUCIIA.

OKpyIJIsITh 4nCIa.

BBITIOTHSTE TPUKUIKY U OIIEHKY pe3yJIbTaTa BRIYUCIICHHH, OIICHKY 3HAYECHUN
YUCJIOBBIX BBIPAKCHUH. BBHIMOMHATH NEHCTBUA CO CTENCHSAMH C HATYpPaJIbHBIMH
TTOKa3aTeIISIMH.

[IpumeHsATh  TpPU3HAKU  JIETUMOCTH, pa3JIOKEHHE  Ha  MHOXHUTEIHU
HATypaJbHBIX YHUCEIL.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM
BEJTMYMH, MPOTOPIIMOHAIBHOCTHIO BEIMYMH, IPOIICHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIICHUs 3a7a4d ¢ Y4ETOM OTPaHWYEHUH, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AaredpanvecKkue BbIpasKeHU S

Hcronp30BaTh alreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TTPUMEHSTH
e¢ B MpOIIecce OCBOCHUS Y4EOHOr0 MaTepuara.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUYCHUSX
MIePEMEHHBIX.

Breimonasate  mpeoOpa3oBaHMsl  LIETIOTO  BBIPAKEHHS B~ MHOTOYIICH
MIPUBECHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBITIONTHAT, YyMHOKEHHE OJHOWICHA HA MHOTOWICH M MHOTOWICHA Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWIEHOB Ha MHOXHTEIU C TMOMOIIBIO
BBEIHECEHUS 3a CKOOKH OOIIEro MHOXUTENs, TPYNIUPOBKH  CJaraeMblX,
npuMeHeHHUs (POPMYJT COKPAIICHHOTO YMHOKCHHSI.

[TpumensaTh nMpeoOpa3oBaHUs MHOTOUICHOB IS PEHICHUS Pa3IMYHBIX 3a/1a4
U3 MaTeMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcrnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU TOKAa3aTeIsiMU IS
peoOpa30BaHUs BRIPAKCHHM.



YpaBHeHus U HEPABEHCTBA

Pemare nMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsiTs, saBisercs
JIM YHACIIO KOPHEM YPaBHEHUS.

[TpumeHATh rpaguuecKkre METOAbI IPU PEILICHUU JIUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[TonOupaTe mnpuMepbl Map 4YHUCEN, SBIAIOIIMXCS PEHICHUEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IJIOCKOCTU TpauK JIMHEMHOIO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TIpaUKOM, MPUBOAUTH MPUMEPHl PELICHUS
YpaBHEHMUS.

Pemiate crctembl IByX JTMHEHHBIX YPaBHEHU C ABYMsI IEPEMEHHBIMU, B TOM
quciie rpa@uuecKH.

CocTaBisaTh W pemarh JIMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPAaBHEHU! MO YCIOBUIO 3a/Jaud, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJy4ECHHBIN PE3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON PSIMON TOUKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YMCIIOBBIE IPOMEKYTKH HA
anreOpanyecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJWHATaM,
CTpOUTH rpaduku TMHEHHBIX GyHKIMH. CTponuTs rpaduk QyHKINN y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOJUTENBHOCTD, BpEMsI, 00bEM padOTBHI.

HaxoauTh 3HaueHne GyHKIMH 110 3HAYEHUIO €¢ apryMEHTa.

[Tonumate rpaguueckuii cnocod MpeACTaBICHUS M aHAIW3a MHPOpMaluy,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMALUIO U3 TPApUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHus B 8 kuacce oOydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HadaJgbHBIE IMPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YKCeN NIl CPABHEHUS, OKPYTJIEHHUs] U BBIUMCICHUM, N300paxarh JEHCTBUTEIbHBIC
4KCJIa TOYKaMU Ha KOOPAUHATHOU MPSMOM.

[TpumeHATh mOHATHE apU(PMETHUYECKOrO0 KBAaJIpPAaTHOTO KOpHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJNB3YS MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBINOJHATDH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKAIIUX KBaApaTHbIE KOPHU, WCIIONIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJIBIIMX U MaJIbIX YHUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneHer uncna 10.

AuredOpanvecKkue BbIpaKeHUs

[IpyMEHATh TMOHATHE CTENEHW C LEIbIM IOKA3aTeJIeM, BBINOJHITh
npeo0pa3oBaHus BEIPAKECHUM, COACPIKAINX CTEIICHHU C IEJIbIM MTOKa3aTeIeM.

BBINOTHATH TOXKACCTBEHHBIE MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE TIPaBUJI ACUCTBUM HaJl MHOTOWICHAMHU U alreOpanuyecKuMu JpoOsiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKHUTENH.

[TpumensTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEHBbIC, KBaJpaTHbIE YpaBHEHUSI W PallMOHAIBHBIC YpaBHEHUS,
CBOJIAIIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCIEIOBAHUSI YPABHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM Tparueckux MpeAcTaBiIeHH (yCTaHaBIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YpPaBHEHUU DPEIICHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

[TepexoauTs OT ciIOBECHOU (HOPMYJIMPOBKH 3a7auM K €€ anreOpanyecKou

MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMbl YpPaBHEHU,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M MOJYYEHHbBIN PE3YJIbTAaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHHUSI, OIICHKH,

pelIaTh JMHEWMHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM U UX CUCTEMBI, 1aBATh
rpa@UyUecKyr0 WJUIIOCTPALMI0 MHOXKECTBA pEIICHWH HEpPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[ToHumaTe W KCMONB30BaTh (PYHKIIMOHAIIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYECHUS), OMPENEATh 3HAYCHUE (PYHKIMU IO 3HAYCHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (DYHKIIMH MO €€ rpaduky.

Crtpoutb rpadguku 31eMeHTapHbIX PYHKIUN BUA:

y = kix, y =x2, y = x3,y = x|, y = VX, OIICBIBATb CBOHCTBA YHCIOBOI
dbyHKIMYU 110 €€ rpaduky.

K xoHiy oOyuenns B 9 kjacce oOydYaromIuiics IOMYYUT CIIETYIONTHE
PEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCTICHUSA

CpaBHUBAaTh U YHOPSAOYMBATH PAIlMOHAIBHBIE W HPPALMOHAIIBHBIC YHUCIHA.

Breinonuate apudmeTnyeckue NeUCTBUS C PallMOHATIBHBIMU YHCIIAMH,
coyeTass YCTHbIE W TIIHMCbMEHHBIE TPHUCMBI, BBIMOJHATh BBIUUCICHUS C
UppalMOHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHWs CTENEHEW C MLENbIMUA MOKA3aTeIsIMA M KOPHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JI€UCTBUTEIBHBIC YHWCIA, BBIIOJIHATh MPUKHUAKY peE3yiabTara
BBIYHCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE U KBAIPATHBIC YPABHEHUS, YPABHECHUS, CBOASAIIAECS KHUM,
npocTeiime ApoOHO-paIlMOHATBHBIC YPABHEHUSI.

Pemrate cucteMbl ABYX JIMHEMHBIX YpPaBHEHHH C JIByMs NEPEMEHHBIMUA U
CHCTEMBI IBYX YPAaBHECHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISIETCS JIMHCHHBIM.

Pemrate TekcroBBIe 3ajaun  anreOpanyeckKuM CIIOCOOOM C  IIOMOIIBIO
COCTaBJICHUS YPABHEHHUS WJIK CUCTEMBI JIByX YPABHEHHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHUS YPABHEHU M CUCTEM YPaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM TpaUUECKUX MPECTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YpPaBHEHUW PEIICHUS, €CIU UMEET, TO CKOJIbKO, U
mnmpouee).

Pemrate nuHeWHBIE HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pellIeHUE HEPABEHCTB HA YHCJIOBOM MPAMOM, 3alUCHIBATh PEIICHUE C MTOMOIIBIO
CHUMBOJIOB.

Pemate  cucTemMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300pakaTh PEIICHHUE CHCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aIMChIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

PacroznaBath (yHKOMM W3YYeHHBIX BHIOB. IloKa3pIBaTh CXEeMaTHYECCKU

pacrooKeHUe Ha KOOPAWHATHOW TUIOCKOCTH TpaduKoB QYHKIUH BHIA: ¥ = kX,
=kx+b y=kix y=ax2+bx+c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUH K03 PUIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U M300paxkaTh CXEMaTHYECKH TpadUKH KBaIPAaTUIHBIX (YHKITHH,
OIMMCHIBATh CBOKWCTBA KBAIPATHYHBIX (DYHKITHH 11O KX TpadrKaM.

Pacrio3HaBaTh KBaIpaTHYHYI0 (PYHKIHIO 1O (HOpMYIIe, IPHUBOIUTH IPUMEPHI
KBaJIpaTHYHBIX (QYHKITUI U3 peabHOMN XKU3HU, (DU3UKH, TCOMETPHUH.

YucioBbIe MOCIEI0BATEILHOCTH H MPOTPeCCHu

Pacno3HaBaTh apu(METHYECKYI0 W TEOMETPUYCCKYIO MPOTPECCHU TpHU
Pa3HBIX CIIOCO0ax 3a/TaHMs.

BBINOMHATS  BBIYKMCICHUS C  HCHOJIb30BaHWEM (OpPMYJIT N-ro  djcHA
apu(PMETUIECKON U TEOMETPUUYECKOH MPOTPECCHiA, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh WICHBI IIOCJIEIOBATSILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUTOCKOCTH.



PemaTte 3agaun, CBA3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTIMU, B TOM
YHUCIIE 3a/1a4M U3 PEAIbHOM >KM3HU (C UCIOJIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM ungposBbie
Ne i/ P Kourpoasnbie | IlpakTHyeckue (upp )
MPOrpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoTsbl
pecypchl
| Yucna v BeIYKMCICHUS. PanioHanbHbIe 25 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpandyeckue BhIpaKCHHS 27 1 hitps://m.cdsoo.rw/7f415590
bubnuoreka [JOK
3 YPABHCHNA 1 HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduxu. @yHkuuu 24 1 hitps://m.cdsoo.rw/7f415590
bubnnoreka [JOK
IT 1
> OBTOpeHHE 1 0000menHe 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KJIACC

KouunvecTBO 4acos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Kourpoasnbie | IlpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
bubmuoreka [JOK
1 UYucna u Beruncienus. Kajgparubie KopHU 15 hits://m.cdsoo.ru/7f41 7afg
) Yucna u BerauciaeHus. CTEeHb C 1eIbIM . bubmuoreka [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPaKCHHUS. 5 | bubnuoreka [IOK
KBanpaTHbiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKCHUS. 15 1 bubnmnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHuenus u HepaBeHcTBa. KBajpaTHbie 15 | bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bubnmnorexka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hits://m.cdsoo.ru/7f41 7afg
bubnnoreka [JOK
8 Oynkuunu. OCHOBHBIE IOHATHS 5 hits://m.cdsoo.ru/7f41 7afg
bu6mmoreka [IOK
9 o | 9
yrictn. quciospie dynKim https://m.edsoo.ru/7f417af8
bubnuorexa [JOK
10 I1 6006 6 1
OBTOPCHHC I ODODIICHHC https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

9 KITIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoibubie | IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
| Yucna v BerunciaeHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmorexa [{OK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.rw/76419d08
bubmuoreka [JOK
1 1
> PyHKuHH 6 https://m.edsoo.ru/7f419d08
bu6mmorexa [{OK
1 1
6 Yucnossle NOCIE0BATEIBHOCTH 5 hitps://m.cdsoo.rw/78419d08
7 [ToBTOpeHue, 00001EeHNE, CUCTEMATH3AIIHS 13 | bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
102 6 0



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

ITOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3YYeHU S

DJIeKTPOHHBIE
nmudposbIe
o0pa3zoBaTejibHbIE

pecypchbl

[TonsATHE pallMOHAIBLHOTO YHCIIA

Apudmernueckue AeCTBUS C
palMoOHAIBHBIMH YUCITaMHU

Apudmerndeckue neicTBus ¢
palMOHAIEHBIMH YHCIIAMH

Apudmerndeckue neicTBus ¢
palMOHAIEHBIMH YHCIIAMH

Apudmerndeckue neicTBus ¢
palMOHAIEHBIMH YHCIIAMH

Apudmernueckue AeCTBUS C
palMoOHAIBHBIMH YUCITaMHU

CpaBHeHue, ynopsi0uuBaHuE
palMOHABHBIX YHCEI

CpaBHeHue, ynopsi0uuBaHue
palMOHAIBHBIX YHCEI

CpaBHeHue, ynopsi0uuBaHue
paMOHAIBHBIX YHCEI

10

CreneHs ¢ HAaTypaJbHbIM
II0Ka3aTcJjIeM

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

11

CreneHs ¢ HAaTypaJlbHbIM

bu6mmoreka [JOK



https://m.edsoo.ru/7f4211de

https://m.edsoo.ru/7f421382

MoKa3aresiem
12 Crenenb ¢ HaTypajIbHBIM bubnmoreka [JOK
IokKasarejieM https://m.edsoo.ru/7f42154e
13 Cremnenb ¢ HaTypajIbHBIM bubnmnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHsp ¢ HaTypaJIbHbIM
MoKa3areiem
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATLHOM MTPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATLHOM MTPAKTUKH
17 Pemenrie 0OCHOBHBIX 3a/1a4 HA APOOH,
MIPOLIEHTHI U3 PEaTbHOMU MPAKTUKU
18 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATLHOM MTPAKTUKH
19 [Tpu3Haku AETUMOCTH, Pa3JI0KEHUS
Ha MHOXXHTEIIN HATYPaTbHBIX YHCEI
20 [Tpu3Haku AETUMOCTH, PA3JIOKCHUS
Ha MHOXXHUTENU HaTypaJbHBIX YUCEI
21 Peanpubie 3aBucuMoctu. [Ipsmas u
oOparHast POMOPIUOHATLHOCTH
” Peanpubie 3aBucumoctu. [Ipsmas u
oOparHast POMOPIUOHATLHOCTH
23 Peanbnsbie 3aBucumoctu. [Ipsimas u
oOparHast POMOPIMOHATEHOCTH
24 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHas IpOMOPLUUOHATEHOCTH
25 KonTponbHas pabota 1o reme



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

"PannoHanbpHaele yuciaa'

26 BykBeHHbIE BbIpaKeHUS bubmmorexa LOK
y p https://m.edsoo.ru/7f41feec
27 DopMyiibl
28 Dopmybl
29 [lepemennsbie. [JonmycTrMble 3HaYCHUS
MIEPEMEHHBIX
[Ipeobpa3oBanue OYKBEHHBIX
30 BBIPQXXEHUH, PACKPBITHE CKOOOK U bubmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TIOJJOOHBIX CIIaraeMbIX
[Ipeobpa3oBanne OYKBEHHBIX
31 BBIPQ)XEHUH, PAaCKPBITHE CKOOOK U bubmorexa [IOK
’ https://m.edsoo.ru/7f41fd70
MpHUBEICHUE MOJOOHBIX CIaraeMbIxX
[TpeoOpazoBaHre OYKBEHHBIX
32 BBIPQXEHUH, PaCKpPBITHE CKOOOK 1
MpHUBEICHUE MOJOOHBIX CIIaraeMbIxX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIPAKEHUI, PACKPBITHE CKOOOK U
MIPUBEICHUE MMOJOOHBIX ClIaraeMbIX
14 CBoiiCcTBa CTETICHH C HATYpaIbHBIM bubnmnorexka [JOK
[10Ka3aTesieM https://m.edsoo.ru/7f421382
35 CBoIiCTBA CTETICHH C HATYPAJIbHBIM bubnmnoreka [JOK
IOKa3aTeyIeM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENEHH C HATypalbHbIM bubnuoreka [IOK
[10Ka3aTesIieM https://m.edsoo.ru/7f4218be
bubnuoreka [JOK
37 M
HOTOTIICHRL https://m.edsoo.ru/7f42276¢
38 MHorouieHsl bubmmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/71422930

CnoxxeHue, BHIYUTaHUE, YMHOXKCHHUE

bubnuoreka [JOK

39
MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CrnosxeHue, BBIUNTaHUE, yMHOKCHHE bu6mmoteka [IOK
MHOTI'OYJIEHOB https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTaHUE, YMHOKECHUE bu6mmoreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIYUTaHUE, YMHOXKCHHUE bubmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
13 DopMyIIbl COKpAIIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIIEHHOTO bubnmoreka [JOK
YMHOXEHUA https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpAIIEHHOTO bu6mmoteka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKpAIIEHHOTO bubnuoreka [IOK
YMHOXXEHHS https://m.edsoo.ru/7f424£d2
47 DopMyIIBl COKPAIIEHHOTO bubnmoreka [JOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 Paznoxxenre MHOrO4JICHOB Ha bubnuoreka [JOK
MHOXUTEIU https://m.edsoo.ru/7{423312
49 Pa3nosxeHne MHOro4jieHOB Ha bubnmoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 PazyioxxeHre MHOTOUYJICHOB Ha bubnuoreka [JOK
MHOXHWTEIHN https://m.edsoo.ru/7f4239de
51 Pa3no)xeHre MHOTO4JIEHOB Ha
MHOKUTEIH
52 KonTponbHas paboTa 1o reme



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

"Anrebpanyeckue BeIpaKeHHUs"

VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUJIBHOCTbh YPaBHEHUU
JInHeiHoOe ypaBHEHHE C OJJHOU
54 MIEPEMEHHOM, pelIeHUE JIMHENHBIX
YpaBHEHUI
JInneliHOEe ypaBHEHME C OAHOU
55 ne eMeHHO}I;p €IICHUE JINHEUHBIX bubmorexa HOK
P . P https://m.edsoo.ru/7f420482
ypaBHEHUM
JIunelinoe ypaBHEHME ¢ OAHOU
56 MEPEMEHHOM, peIlIeHUE JIMHEHHBIX
ypaBHEHUH
57 Pemenue 3agad ¢ momoliipro bubnnorexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f42064¢
53 Pemenue 3agad ¢ momoiibro bubnuoreka [JOK
YpaBHEHUI https://m.edso00.ru/7f420806
59 Pemenue 3amaq ¢ momoIpio bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f42092a0
60 Pemenue 3aga4 ¢ moMoIibko bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHHE ¢ IBYMS bu6mmoreka [IOK
[IEPEMEHHBIMH U €r0 Tpapuk https://m.edsoo.ru/7f427¢32
2 JIuHeitHoe ypaBHEHUE C ABYMS bubnmnoreka [JOK
MePEMEHHBIMU U €r0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema nByX JUHEHHBIX ypaBHEHUHN bubmmoreka [JOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTMHEMHBIX ypaBHEHUN



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

C AByMs IICPEMCHHBIMU

Cucrema IByX JTMHEWHBIX ypaBHEHUN

65 C IByMS IIEPEMEHHBIMU
66 Cucrema IByX JTMHEWHBIX ypaBHEHUN
C IByMs IIEPEMEHHBIMU
67 Pewrenue cuctem ypaBHeHUi bubmmorexa LOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucrem ypaBHeHUM bubmmorexa OK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucrem ypaBHeHUi bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUM
71 Pewmenne cucrem ypaBHeHUIN
7 KonrtponsHas padora 1mo teme bu6mmotreka [IOK
"Jlunelinpie ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubamorexa LHOK
https://m.edsoo.ru/7f41de76
bubmmorexa LIOK
74 Hucrorbte mpoMesky Tt https://m.edSO(I)_.Iru/7f41dff2
75 YucnoBble NPOMEXYTKH
76 Paccrosnue Muex(z[y ,I[BE/'MH TOYKaMH
KOOpJMHATHOM MPsAMOi
77 Paccrosinne Mex 1y 1ByMsl TOUKaMU
KOOPJAWHATHOM MIPAMOM
73 [IpsiMoyronbHas cuctemMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTemMa KOOpAUHAT bubnuoreka [IOK

Ha IMMI0CKOCTHU

https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

20 [Tpumepsl rpaduKoB, 3aTaHHBIX bubnmnoreka [JOK
dbopMynamMu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnmoreka [JOK
bopmymnamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3aTaHHBIX
dbopmynamu
23 [Tpumepst rpadukoB, 3aTaHHBIX
bopmymnamu
%4 UYrenue rpauKoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEU https://m.edsoo.ru/7f41ea24
85 Urenue l"pa(bI:IKOB peabHbIX
3aBUCHMOCTEH
bu6mmoteka [IOK
86 Honsre dynkim https://m.edSO(I)_.Iru/7f4lef06
87 I'paduk pyHkum
. . bubnmoreka [JOK
88 CroiicTsa pymKumii https://m.edSO(I)_.Iru/7f41f078
. . bubnmnorexka [JOK
89 Crofictea dynicunii https://m.edSO(I)l.ru/7f41f1 fe
. bubnmnoreka [JOK
20 Jlumeiinas GyHKims https://m.edsog)l.ru/7f427282
. bubnmnorexka [JOK
o1 Jluseiinas pynKis https://m.edSO(I)l.ru/ 71427412
9 [Toctpoenune rpaduka IMHEHHOM bubnmnorexka [JOK
byHKIIIN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduika IMHEHHON
byHKITIH
94 I'padux pyakmmm y =|x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

95

I'paduk pyakuum y =x|

KonrponsHas padora no Teme

bubnuorexa [JOK

96 1
"Koopaunats! u rpaduxu. OyHKImn'" https://m.edsoo.ru/7f41£f50a
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
97 METOJIOB Kypca 7 Kiiacca, 0000IeHne 1 Bubmmorexa LIOK
o P ’ https://m.edsoo.ru/7f429c6¢
3HAHUN
[ToBTOpEHNE OCHOBHBIX MTOHITHIA U
98 METOJIOB Kypca 7 Kiiacca, 0000IeHne 1 Bubmuorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f429{32
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
99 METOOB Kypca 7 Kjacca, 00001eHne 1 Bubnmorexa HOK
o Y ’ https://m.edsoo.ru/7f42a0e0
3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATUHN U
100 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmroreka [JOK
I{v P ’ = https://m.edsoo.ru/7f42a27a
3HAHUH
101 Hroroas koHTpobHas paboTa 1
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H G OK
102 METOJIOB Kypca 7 kiacca, 060011eHne 1 nommoreka I1

3HAHUHI

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

102



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThbI padoThI
pecypchl
1 KBagparublii KOpeHb U3 uncia 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f42d452
bubnuoreka [JOK
2 [TonsTre 00 uppaoHaILHOM YHCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTMKEHUS |
HPPALMOHATIBHBIX YUCEI
4 JlecsiTuuHbIC TPUOTMKCHUS 1
MPPALMOHAIIBHBIX YUCEI
JleficTBUTEIIbHBIE YK CIIA 1
CpaBHeHME IEHCTBUTEIIBHBIX YHCET 1
CpaBHeHME JIEHCTBUTEIIBHBIX YHCET 1
2 Apudmernieckuii KBapaTHBINA |
KOpEHb
9 VYpaBHeHue Buga x> = a 1
10 CaoiicTBa apu(pMEeTUUECKUX | bubnmnoreka [JOK
KBa/IpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apu(hMETHUECKHUX 1 bubnmnorexka [JOK
KBaJPAaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHue YHCTOBBIX
12 BBIPAXKEHH, COJIEPHKALIUX 1 bubmorera HOK
P ’ p https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
13 [IpeoOpazoBaHmE YHUCIOBBIX 1 bubnmnorexka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKECHUH, COACPIKALUX
KBaJpaTHbIC KOPHU

https://m.edsoo.ru/7f42ded4

[Ipeobpa3oBaHue YHCTOBBIX

14 BBIPAXKEHU, COJIEPHKALIUX Bubmaorexa IIOK
KBAZIpATHBIE KODHI https://m.edsoo.ru/7f42e0be
[TpeobOpazoBaHre YUCITOBBIX

15 BBIPXKEHHM, COIEPKAIINAX Bubmaorexa IIOK

https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHHU
16 CreleHs ¢ LeJIbIM IT0Ka3aTelIeM Bubmaorexa IIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch 4yncia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 MHupa (OT 3JIEMEHTAPHBIX YaCTHIL JI0 bubnuoreka [JOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MTPOIIECCOB B
OKPYXKaIoIlleM MUpE

13 CBoiicTBa CTENEHU C LETbIM bubnmnorexka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f435648

19 CBolicTBa CTENEHN C LIEIBIM bu6mmoteka [IOK
MOKAa3aTelieM https://m.edsoo.ru/7f435648

20 CBolicTBa CTETICHU C IEIBIM bubnuorexa [JOK
IoKa3areiieM https://m.edsoo.1ru/7f435648

21 CBoiiCcTBA CTETICHH C LEITBIM bubnmoreka [JOK
MOKa3aTeyIeM https://m.edsoo.ru/7f43599a

” CBoliCcTBa CTETICHU C IEIBIM bubnuoreka [JOK
Ioka3aTejieM https://m.edsoo.ru/7f435ed6

23 KBanpatHblii TpexuieH

24 KBanparnslii TpeéxusieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25 Paznoxenue kBagpaTHOTO bubnmnoreka [JOK
TPEXUJIeHA HA MHOKHUTEIIH https://m.edsoo.ru/7f42fd38
%6 Pa3noxenune kBaapaTHOrO bubnmoreka [JOK
TPEXWIEHA Ha MHOXUTENN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
" bubnmoreka [JOK
27 KBagparusie kopHu. CTeneHu.
. " https://m.edsoo.ru/7142ec80
KBagpartsslii TpexuineH
bubnuorexa [JOK
2 A
8 Aredpairieckas Apody https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUeHUS
29 MEPEMEHHBIX, BXOJIAIINX B
areOpanvecKue BbIpaKECHUS
JonycTuMble 3HaYCHUS
30 MEPEMEHHBIX, BXOJISIIINX B
areOpanvecKue BbIpaKECHUS
31 OCHOBHOE CBOHCTBO bubnuorexa [JOK
anredpandecKou Apoou https://m.edsoo.ru/7f4308¢6
bubmuorexa [JOK
> .
3 Coxpamenne apodeii https://m.edsoo.ru/7f430a8a
bubnnorexa [JOK
33 C Oeif
Olpatiietue ApobeHt https://m.edsoo.ru/7f430f44
bubnuoreka [JOK
4 .
3 Coxpamenne 1podeii https://m.edsoo.ru/7f430f44
35 CrnoxxeHue, BBIYUTaHUE, YMHOXKCHHUE bubnmoreka [JOK
U JICJICHHE aareOpandecKux Apooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYUTaHUE, YMHOKECHUE bu6mmoreka [IOK
U JIeJIeHUE alredpanyeckux Ipooeit https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JICJICHHE aareOpandecKux Apooei

https://m.edsoo.ru/714318c2

CnoxxeHue, BBIYUTaHUE, YMHOKCHHE

bubnuorexa [JOK

38
U JICJICHHE aareOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKEHUH,
beodp P bubnuorexa [JOK
39 coJiep KallInX alreopandecKue
https://m.edso0.ru/7f43259¢
npobu
[IpeoOpa3oBaHue BEIPAKEHUH,
40 cop e xrc)a ux anred I;I/ILICCKI/IG bubmorexa [IOK
AepRatt P https://m.edsoo.ru/7f432736
npodu
[IpeoOpa3oBaHue BEIPAKEHUH,
beodp P bubnuorexa [JOK
41 coJiep KalluX areopandecKue
https://m.edsoo.ru/7f432736
npodu
4 KontposbHas padora 1o teme bubnmnorexka [JOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bubnuoreka [JOK
43 K
BA/IPATHOC YPaBHeHHE https://m.edsoo.ru/7f42eela
44 HenosiHoe kBagpaTHOE ypaBHEHHE bubmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBajpaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 @opMyIia KOpHEW KBapaTHOTO bubnuoreka [IOK
ypaBHEHUA https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEH KBaIpaTHOTO bu6mmoteka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f423{6
43 dopMyIia KOpHEW KBapaTHOTO bubnuoreka [IOK
ypaBHEHUA https://m.edsoo.ru/742f5a4
49 Teopema Bueta bubmorexa [TOK

https://m.edsoo.ru/7142fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubnuorexa [JOK

30 Teopema Briera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOIAIINUXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢542
57 Pemienne ypaBHEHUH, CBOIAILUXCA K bu6mmoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme npoOHO- bubnmnorexka [JOK
paLyOHAIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpodHO- bubnuoreka [IOK
paLMOHAJIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienue TeKCTOBBIX 337124 C bubnuoreka [JOK
ITIOMOIIBIO KBAJIPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Pelienne TeKCTOBBIX 3a/1a4 C bubnuorexa [JOK
ITIOMOILBIO KBAJIPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42£8t6
57 KonTponbHas paboTta mo treme bubnmoreka [JOK
"KBanparhsle ypaBHeHUs" https://m.edsoo.ru/7f43012
JIuHeitHoe ypaBHEHHE C IBYyMS
53 MEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPBI PELLICHUS] YpaBHEHU B
LEJIBIX YHUCIIax
JInHeitHoe ypaBHEHHE C IBYyMS
9 MEPEMEHHBIMH, €T0 rpaduk,
. IIPUMEPHI PELLICHUS] YpaBHEHU B
LEJIBIX YHUCIIax
JIuneliHoe ypaBHEHHE C IByMs
60 MePEeMEHHBIMHU, €ro rpaduk,

MIPUMEPHI PELICHUs] YpaBHEHUH B
LETBIX YHCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem AByX JIMHEMHBIX
YPaBHEHUU C ABYMSI IEPEMEHHBIMU

62

Pemenue cucrem aByX JIMHEMHBIX
YPaBHEHUU C ABYMSI IEPEMEHHBIMU

63

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHHUN C JBYyMsI IEPEMEHHBIMU

64

[IpuMepsl peleHns cucTem
HEJIMHEWHBIX YPaBHEHUH C IByMs
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMs
IIEPEMEHHBIMU

66

I'paduueckas uaTEpIpETALIAI
yYpaBHEHUS C IByMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas naTEpIpETALIAI
yYpaBHEHUS C IByMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

bubnnorexa [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekcTOBBIX 3a7a4 €
ITIOMOILIBIO CUCTEM YPABHEHUN

69

Pemenue TeKCTOBBIX 3a71a4 C
IIOMOIIBIO CUCTEM ypaBHCHI/Iﬁ

70

Pemenne TekcTOBBIX 3a1a4 ¢
ITIOMOILBIO CUCTEM YPABHEHUN

71

HucnoBbie HEPABEHCTBA U UX
CBOMCTBA



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

Yucnosbie HCPABCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 04HOM nIepeMeHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeitHbIe HEpaBEHCTBA C OJTHOM
IIEPEMEHHOM U UX PELICHUE
77 Cucrembl TMHEWHBIX HEPABEHCTB C bu6mmoteka [IOK
OJIHOM IIEPEMEHHON U UX pEILIEHUE https://m.edsoo.ru/7f42¢cb88
73 CucreMbl JIMHEHHBIX HEPABEHCTB C bubnmnorexka [JOK
OJIHOM MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl JIMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX pelIeHue
N3o6paxeHue pemieHus TMHEHHOTO
bubnuorexa [JOK
80 HEPABEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7142c9¢4
YHUCJIOBOU MIPSAMOM
N300paxkeHue perieHus THHSHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha bubmorexa [IOK
P . . https://m.edsoo.ru/7f42¢9e4
YUCJIOBOU TIPSIMOiA
KonTponbHas padota o remam
82 "HepaBenctBa. Cuctemsl
ypaBHeHUI"
bu6mmoreka [IOK
83 [Tonstue pyHKIIIN
by https://m.edsoo.ru/7f433¢c12
84 OO6nacTb onpeieeHUst U MHOKECTBO bu6mmoreka [IOK

3HaYeHUH QyHKINH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

&5 Crnioco6sl 3amanus QyHKIHIA
86 I'padux pyaKIIHN
%7 CaoiicTBa GYHKINH, UX
oroOpakeHHe Ha rpaduKe
28 Urenue u moctpoeHue rpaukoB
byHKIUI
29 [Tpumepst rpadukoB QyHKIIHIA,
OTPaXKAIOIIUX PEaAJIbHBIE MPOIIECCHI
DYHKIUHU, OMMMCHIBAIOIIUE IPSIMYIO U
90 06y aTHYIO IPOIO I/IOHaJ'ILIfBIe o bubmorexa HOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduKu
91 ['unepOona
92 I'unepGomna
bubnnorexa [JOK
— v2
93 I'pagpmic pymemm y = x https://m.edsoo.ru/7f4343¢2
bubnnorexa [JOK
94 r =x2
pagu ymxin y =x https://m.edsoo.ru/7f434572
OyHKIMH Yy =x23, y=X3,y= VX, y=
95 |X|}'Ir Z@Hzecxoey emeHZIe ’ bubmmorexa LOK
1P o P . https://m.edsoo.ru/7f434d38
YpaBHCHHI U CUCTEM YPaBHEHUI
OyakmMu vy =x2, y=x>,y= VX, y =
96 |x|}'/r a(bnzecmey GHIGH}I/IIG ’ bubmorexa [IOK
- P . p . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CUCTEM YpaBHEHUI
[ToBTOpEHNE OCHOBHBIX TIOHSITHI U
bubnnorexa [JOK
97 METOJ0B KypCOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/7f4371aa
0000111cHIE 3HAHUIT
08 [ToBTOpEHNE OCHOBHBIX OHITUN U bu6mmoteka [IOK

METOJIOB KypcOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

0000111eHNE 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATUI U

bubnnorexa [JOK

99 MCETONIOB Kypeos 731 8 wraccos, ! https://m.edsoo.ru/7f437510
00001IIeHIE 3HAHMIA
[ToBTOpEHNE OCHOBHBIX TOHATUHN U
bubnnorexa [JOK
100 METOJI0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo0.ru/7f4376b4
00001IIeHIE 3HAHMIA
bubnuorexa [JOK
101 HToroBast KOHTpoOJIbHAs paboTa 1 httns://m.edsoo.ru/THA36b8S
[ToBTOpEHNE OCHOBHBIX MTOHSATUHN U
bubnuoreka [JOK
102 METOJIOB KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
00001IIeHIE 3HAHMIA
OBUIEE KOJIMYECTBO YACOB I10O 102

[NPOTPAMME



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

9 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTejibHbIE

pecypchl

PammmonansHBIC Umicha,
HMppalUOHAIIbHBIC YUCIIA, KOHEYHbIE U
OCCKOHEYHBIC JECATUYHBIC TPOOH

MHO0X€eCTBO JIeHCTBUTEIBHBIX YHCET;
JIeCTBUTEIIBLHBIC YHCIIa Kak
OCCKOHEYHBIC ICCATUYHBIC APOOH

B3aumMHO 01HO3HAYHOE COOTBETCTBUE
MEXJly MHOKECTBOM JIEHCTBUTEIBHBIX
4KCesl U MHOXXECTBOM TOUYEK
KOOPJAMHATHOW IIPSIMOM

CpaBHeHUE JICHCTBUTEBHBIX YUCEII,
apudmeTHuecKre eUCTBHS C
JCHCTBUTEILHBIMU YUCIIAMHU

HpI/I6HI/I)KéHHOG 3HAa4YCHUC BCIIMYHMHBI,
TOYHOCTB HpI/I6JII/DK€HI/I$I

OprrHeHI/Ie YHUCCII

Oxpyrienue uncesn

[Ipukunka v oLeHKa pe3yJIbTaToOB
BBIYUCIIEHUIN

[Ipuknaka v OLIEHKA PE3YIBTATOB
BBIYHUCJICHUN

10

JInnelinoe ypaBHeHue. Pemenue

bubmnorex [JOK




ypaBHeHHﬁ, CBOIAIIMUXCA K JIMHEHHBIM

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

JInnelinoe ypaBHeHue. Pemenue

11 . .
YpaBHEHUH, CBOAAIINXCS K TMHEHHBIM
KBagparnoe ypaBHeHnue. Pemenne
12 aBIE)eHHﬁ cyfoz[ﬂmnxcsl K Bubmaorexa IIOK
zll;)a[[paTHbI;vI https://m.edsoo.ru/7f43¢542
KBagparnoe ypaBHeHnue. Penrenne
13 aBIE)eHHﬁ c};poz[ﬂmnxcsl K buGnnorexa LIOK
ypa pa ’ https://m.edsoo.ru/7f43¢542
KBaJIPaTHBIM
14 bukBagpaTHBIe ypaBHEHUS buGmmorexa LIOK
AP yp https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHble ypaBHEHUS bubmmorexa LIOK
AP yp https://m.edsoo.ru/7f43¢3d0
[IpuMepsl perienus ypaBHEHHM
16 TpeThEl U YETBEPTOM CTETeHEN
pa3ioKEeHUEM Ha MHOKUTEITU
[Ipumeps! penieHus ypaBHEHUN
17 TpEeThEN U YETBEPTOM CcTEneHen
pa3ioKeHUEM Ha MHOKUTEITU
13 Pemenue 1poOHO-palinOHAIbHBIX bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemrenue npoOHO-paninoHaIbHBIX bubnmnoreka [JOK
YpPaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Perrenue TeKCTOBBIX 3a1a4
anre0panvYecKuM METOI0M
)1 Pemenne TekCTOBEIX 3a1a4
anre0panvYecKuM METOI0M
22 Pemenne TeKCTOBBIX 3a7a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

aJ'IFe6paI/ILICCKI/IM MCTOJOM

KonrtponsHas padora o Teme

23 . .
"VpaBHeHUs C OJJHOM TTepeMeHHOoI"
4 YpaBHeHuUE ¢ AByMs IEPEMEHHBIMU U bubnmnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IBYMsI IEPEMEHHBIMU U €€ pelIeHue
7 Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IBYMsI IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C IByMSI TIEPEMEHHBIMHU U €€ PEllIeHre
29 Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem 1B aBHEHUU
30 OJIHO U3 KOTOPBIX HI/I}II{XeIgllgoe an ’ oe buGnnorexa LIOK
. p - 4 ApYL https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHU
Pemrenue cucreM nByX ypaBHEHUM
31 OJIHO U3 KOTOPBIX JINHEWHOE, a [ , oe bubmmorexa LOK
. p - & APYT https://m.edsoo.ru/7f43d55a
— BTOpOU CTETICHU
Pemenue cucreM ByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JUHEUHOE, a APYroe
— BTOpPOH CTENIECHU
Pemenue cucrem AByX ypaBHEHHIA,
33 OJIHO U3 KOTOPBIX JINHEWHOE, a IPYyroe
— BTOPOH CTENEHU
34 I'paduueckas naTepnperamnus



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CHUCTCMbI ypaBHeHI/Iﬁ C AByMs
MNEPEMECHHBIMU

Pemenue TeKCTOBBIX 3a1a4

35
anreOpandecKuM crocooom
16 Pemenue TekCcTOBBIX 33124
anredpandeckuM crocooom
37 KonTponbHas pabota no reme
"Cucrembl ypaBHEeHUI"
18 UucnoBble HEPaBEHCTBA U UX
CBOICTBa
19 UucnoBble HEPaBEHCTBA U UX bubnmoreka [JOK
CBONCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPaBEHCTBA C OJHOMN bubnmnoreka [JOK
MEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f43af08
4 JIunelinble HEpaBEHCTBA C OJJHOMI bubnmoreka [JOK
! MEPEMEHHON U UX peIICHUE https://m.edsoo.ru/7f43af08
47 JInHeHbIE HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
13 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U X pEeILEHUE
44 CucreMbl TMHEWHBIX HEPABEHCTB C
OJTHO MEePEeMEHHOM U UX pelIeHHE
4 CucreMbl TMHEWHBIX HEPABEHCTB C
> OJTHOM MEPEMEHHOM U UX pelIeHHe
46 KBanparHble HepaBEeHCTBA U UX bu6mmotreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanparHbie HepaBeHCTBA U UX bubnmnoreka [JOK

perieHne

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBa,Z[paTHBIC HCPAaBCHCTBA U UX

bubnuoreka [JOK

48
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBEeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBEHCTBA H UX
pelieHue
['paduueckas naTepnperaus
51 HS S)BGHCTB u CI/ICTZMI;IG aBEHCTB C bubmmorexa LOK
P P https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
['paduueckas HHTEpIIpETAIUSL
52 HEPABEHCTB U CCTEM HEPABEHCTB C
JIBYMsI TIEPEMEHHBIMU
53 KonTponbHas paboTa no reme
"Hepasencrsa"
54 KBanpatuunas ¢pyskims, e¢ rpaduk u bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBangparuunas yHkuus, e€ rpaduk u bu6mmotreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyskims, e¢ rpaduk u bubnmoreka [JOK
CBONCTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboiia, KOOPAMHATHI BEPITHBI bubnmnoreka [JOK
1apaboJibl, 0Ch CHMMETPHH IapadoITbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOPAMHATHI BEPIIHHBI bubnmoreka [JOK
napaboIIbl, 0Cb CHMMETPHUU TTapadoIIb! https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpAWHATHI BEPIIUHBI bu6mmoreka [IOK
1apadoJIbl, OCh CHMMETPHH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnmnorexka [JOK

napaboJibl, 0Cb CHMMETPHH 1apaboIibl

https://m.edsoo.ru/7f43a3le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabona, KOOpAMHATHI BEPIIMHBI

bubnuoreka [JOK

01 napaboIIbl, 0Cb CUMMETPHUH TTapadoIIb! https://m.edsoo.ru/7f43a526
62 ITapabo:na, KOOpAMHATHI BEPIIHUHBI
napaboIIbl, 0Cb CUMMETPHUH TTapadoIIb!
63 I'paduxu pynkmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu pynkmmii: y = kx, y =kx +
b, y=k/x, y=X3, y=VX, y=[X|
65 I'paduxu pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=X3, y=VX, y=[X|
67 I'paduxu pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbHas pabota no reme bubnuoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 [lonstue yncmoBoi bubnuorexa [JOK
[1OCIEA0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3ajaHue 0CIeJ0BATEIbHOCTH
71 peKyppeHTHON (HopMyIoil 1 bubmorexa [IOK
. https://m.edsoo.ru/7f43ebda
dbopMyI0ii n-ro YiIeHa
7 Apudmerndeckas ¥ TeOMETpHUECKas bu6mmoreka [IOK
IPOTrpeCCcUun https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckas U reoMeTpruuecKast bubnmoreka [JOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
74 @DopMyIIBI N-TO WieHa bubnmoreka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apu(pMeTHUYECKOI U TeOMETPUUIECKOM
MIPOrpeccuii, CYMMBI MEPBBIX N
YJIEHOB

https://m.edsoo.ru/7f43f58a

75

@DopMyIIBI N-TO YJIeHA
apu(MeTHyecKoil 1 reoMeTpUIeCcKOn
MIPOrpecCuii, CYMMBI MEPBBIX N
YJIEHOB

bubnnorexa [JOK
https://m.edsoo.ru/7f43ef2¢

76

@DopMyJIbI N-TO YJIeHA
apu(MeTHyecKoil 1 reoMeTpUIeCcKOn
MIPOrpecCuit, CYMMBI MEPBBIX N
YJIEHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f4310c6

77

@opMyIibl N-ro 4jieHa
apu(pMEeTHYECKON U TeOMETPUICCKON
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f431f72e

78

@opMyIibl N-ro 4jieHa
apu(pMEeTHYECKON U TeOMETPUICCKON
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N306paxkeHne 4IeHoB
apu(pMEeTHYECKON U TeOMETPUICCKON
IIPOrpeCCUil TOYKaMu Ha
KOOPJAMHATHOM INTIOCKOCTH

80

N306paxkeHne 4IeHoB
apu(pMEeTHYECKON U TeOMETPUICCKON
IIPOTrpECCUil TOYKaMu Ha
KOOPJAMHATHOM IJIOCKOCTH

81

JIMHEWHBIN U DKCIOHEHIINAILHBIN
pocT



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CnoxHble TPOLEHTHI

bubnuorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHble TPOLEHTHI

bubnnorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonrponsHas padora o Teme
"YucioBbIe NOCIE0BATEILHOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEeHME, 0000IIEHNE 1
cHCTEMAaTH3alMs 3HAaHHUH. 3amuch,
CpaBHEHHUE, JICUCTBHUS C
JIeACTBUTEILHBIMY YHCIIAMH,
YHCIIOBAs MpsMast

86

[ToBTOpEHME, 0000IIICHNE 1
cucTeMaTu3anus 3HaHui. [TporeHTsI,
OTHOIICHHUS, TIPOTIOPITUU

87

[ToBTOpEeHME, 0000ITICHUE U
CHCTEMAaTH3alHs 3HAHUM.
OxpyrieHnue, mpudIMKEHUE, OLIEHKA

88

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3Hanuil. Pemenne
TEKCTOBBIX 33724 apu(HMETHICCKUM
CII0cO00M

bubnuoreka [JOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3Hanuil. Pemenne
TEKCTOBBIX 33724 apu(HMETHICCKUM
CII0cO00M

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3Hanuil. Pemenue
TEKCTOBBIX 33724 apu(HMETHICCKUM
CII0cO00M

bubnuorexa [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3als 3HaHUI.

bubnnoreka [JOK

o1 [IpeoOpaszoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPAKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHME, 0000IICHUE U

9 cUcTeMaTu3alus 3HaHUM. bubnnoreka [JOK
[IpeoOpazoBanue anredOpandecKux https://m.edsoo.ru/7f444364
BBIPAXXEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHME, 0000IICHUE U

93 CHCTEeMaTHU3alMs 3HAHUM. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f44462
BBIPKCHUH, TOMMYCTHUMbIC 3HAYCHUS
[ToBTOpEeHME, 0000IICHUE U

04 cUcTeMaTu3alus 3HaHUM. bubnuoreka [JOK
[Ipeobpa3zoBanue anredpanveckux https://m.edsoo.ru/7f444a94
BBIPAXKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpeHME, 0600IICHNE 1

05 cucremMaTusanus 3HaHui. OyHKIHU: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA NU3YYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIUi
[ToBTOpeHME, 00600IICHNE U

96 cucremMaTusanus 3HaHui. OyHKIHU: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA NU3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUi
[ToBTOpeHME, 00600IICHNE U

97 cucremMaTusanus 3HaHu. OyHKIHU: bubnmnorexka [JOK
IIOCTPOEHHE, CBOMCTBA NU3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUI

98 [ToBTOpEHME, 0000IICHNE 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucTeMaTu3anus 3HaHui. OyHKIUH:
MIOCTPOEHHE, CBOWCTBA N3yYCHHBIX
byHKIUI

https://m.edsoo.ru/7f4452e6

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTH3alHs 3HAHUM.

bubnnorexa [JOK

99 I'padmueckoe penieHue ypaBHEHU 1 ! https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEeHME, 0000IICHUE U
CUCTeMaTH3alusI 3HAaHUH.
100 . 1
I'padmueckoe penieHue ypaBHEHU 1
UX CUCTEM
101 Hroroas koHTpoibHas paboTa 1
102 O0001IeH e U CHCTEMAaTU3aIUS 1

3HAaHUHU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* MaTtemaruka. Anrebpa: 7-i kiacc: 6a30BbIl ypOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadoranHoe, 7 kinacc/ Maxkapsrues FO.H., Munmiox H.I'.,
HemkoB K.1. u np.; nox penakuuei TensikoBckoro C.A., AKIIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBelieHne»

» Maremarnka. Anrebpa: 8-i kimacc: 6a30BbIi YPOBEHB: yUeOHUK; 16-¢
u3nanue, nmepepadboranHoe, 8 kinacc/ Maxkaperaes F0.H., Munmiok H.I'.,
HemkoB K.1. u np.; nox penakuuei TensikoBckoro C.A., AKIIHOHEPHOE
obmectBo «M3narensctBo «lIpocBemenne

» Maremartuka. Anrebpa: 9-i kiacc: 60a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe, 9 kinacc/ Maxkapswraes F0.H., Munmiok H.I'.,
Hemkos K.1. u np.; nox penakuuen TensakoBckoro C.A., AKIHOHEpHOE

obmectBo «M3narenscTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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