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I[TOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISE€TCS OJHUM W3 OMNOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHa OOECIEYMBACT W3yUYCHUE JPYTUX JTUCHUIUINH, Kak
€CTECTBEHHO-HAYYHOTO0, TaK M TyMaHUTapHOIO IIMKIOB, €€ OCBOEHHUE
HEOOXOMUMO ISl TIPOJOJDKCHHUS 0Opa30BaHWS W B ITOBCEIHEBHOH JKH3HHU.
PazButne y oOydaromuxcsi Hay4YHBIX MPEACTABICHUNW O TPOUCXOKICHUH W
CYITHOCTH anreOpandeckux abcTpakiuii, cnocode OTpakeHHsI MaTeMaTHIeCKOM
HAyKOU SIBJICHUH W MPOILIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJICJIMPOBAHUS B HAy4YHOM TIO3HAHMM M B MPAKTHKE CIOCOOCTBYET
(GOpPMHpPOBAHUIO  HAYYHOTO  MHMPOBO33PCHHS W Ka4eCTB  MBIIUICHHS,
HEO0OXOIUMBIX JUIsl ajanTaliy B COBpeMEHHOM L poBoM ob1iecTBe. M3yuenue
anreOpbl 00ecTieunBaeT pa3BUTHE YMEHUS HAONIONATh, CPAaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIIIICHUS,  CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBATh CBOM JACHCTBUS U BBIBOJBI, (HOPMYIUPOBATH
yTBepkaeHus. OCBoeHHE Kypca anreOphl 00eCIeYuBaeT pa3BUTHE JIOTHYECKOTO
MBIIIICHUST OOYYaIOMIUXCS: OHU HCIONB3YIOT JCIyKTUBHBIE M WHIYKTUBHBIC
paccyxaeHusi, 0000IeHne 1 KOHKPETU3aIHio, abCTparupoBaHue U aHAJIOTHIO.
OOyuenue anreOpe mnpeanoiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIbHOU
JCATEIBPHOCTH OOYyYaroluXcs, IOATOMY CaMOCTOSITCIbHOE pelIcHUuEe 3aaad
SIBIIICTCSI pealTU3aiyeii 1eITeIbHOCTHOTO TIPUHITAITA O0YICHHUS.

B cTpykrype mporpammbl y4eObHOTO Kypca «AnreOpay» i OCHOBHOTO
oO1ero oOpa3zoBaHus OCHOBHOEC MECTO 3aHUMAIOT
COJIEPKATEIbHO-METOIUYECKUE JVMHUY: «Yucna ¥ BBIYUCICHUS,
«AnreOpandyeckre BBIpAKCHHS», «YPaBHCHHS U HEPAaBCHCTBaA», «DYHKITUNY.
Kaxmas w3 53TuX comepKaTebHO-METOMUYSCKUX JIMHUN pPa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET WU3YYECHHs] Kypca, B3aUMOJICHCTBYS C JPYTHMH €TO
auHusMUA. B xome wu3ydeHuss y4eOHOro kKypca OOy4aromuMCcsl HPUXOAUTCS
JIOTUYECKH pacCyXAaTb, HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIA S3bIK. B
CBSI3M C 3TUM B IPOTpaMMy y4eOHOTO Kypca «AnreOpay BKIFOUEHBI HEKOTOPHIC
OCHOBBI  JIOTHKH, TIPEJCTAaBIEHHBIE BO BCEX OCHOBHBIX  pazjeiiax
MaTeMaTu4eCcKoro oOpa3oBaHUs u CIIOCOOCTBYIOIITHE OBJIQJICHUIO
oOy4arolmuUMHUCsT ~ OCHOB  YHHUBEPCAJIbHOIO  MaTeMaTH4YecKOoro  si3bIKa.
CopepxarebHOW U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay
SIBIIICTCSI €70 MHTETPUPOBAHHBIN XapakTep.

Conmepxanue nuHUM «YWcna W BBIYHCICHUS» CIY)KUT OCHOBOHM ISt
JaTbHEHIIET0 N3y4YeHHs] MAaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00yUarOIIUXCS
JIOTUYECKOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHUS M0JIb30BAThCS AJITOPUTMAMH,



a TakkKe NPUOOPETEHHIO NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEAHEBHON >XM3HU. Pa3BuUTHE MOHATHUS O 4YHUCIE HAa YPOBHE OCHOBHOTO
o0miero 00pa3oBaHUs CBS3aHO C pPAIMOHAIBHBIMU M HMPPALUOHAIBHBIMU
yuciamMu, (OPMUPOBAHHEM TMPEACTABICHUN O JIEWCTBUTEIIBHOM 4YHUCIE.
3aBepilieHHe OCBOCHMSI YHCIOBOM JIMHUU OTHECEHO K CpelHeMy oOIeMy
00pa3oBaHUIO.

Cogepxkanue JByX alreOpanueckux JUHUA — «AJreOpandyeckue
BBIPXCHUS» U «YpaBHEHHs] U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
00y4aromuxcsi MaTeMaTHYECKOTO anmapara, HeOOXOAMMOTO I PEIICHUs 3a]1a4d
MaTeMaTUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha
YpPOBHE OCHOBHOTO oOwIero oOpa3oBaHus y4eOHbIM Marepuan TpyHnnupyeTcs
BOKPYI palMOHAJIbHBIX BBIpAKEHUU. AnreOpa JAEMOHCTpUPYET 3HAuUEHUE
MaTeMaTHKU KakK S3bIKa JIJISl TIOCTPOCHHS MaTEeMaTHYEeCKUX MOJIEIeH, OMMCaHUs
IPOIIECCOB U SIBJICHUH pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOIST
TaKKe JaJibHeMIlee pa3BUTHE AITOPUTMUYECKOTO MBIILIEHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIi OCBOEHUS Kypca HH(OPMATHKH, U OBJIAJCHHE HAaBBIKAMU
ICTyKTUBHBIX  paccyxneHuil.  [IpeoOpa3oBaHue  CHUMBOJBHBIX  (QOpM
CHOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHs, CIHOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPYECTBY.

Conepxanue  (QyHKIMOHAIBHO-TpaUuecKod JIMHUM  HAILEJICHO Ha
MOJIy4eHHE  OOyYaroUMMHUCS 3HaHMM O (QYHKIUSAX Kak  BaKHEHIIeH
MaTeMaTH4eCKO MOJEIN Ui OMHMCAHMUS W HCCIENOBaHUS pPa3HOOOPa3HBIX
MPOIIECCOB W SIBIIGHMM B Tmpupone W oOmectBe. M3yueHue warepuana
CIIOCOOCTBYET Pa3BUTHIO y OOyYarolIUXCs YMEHHsI UCIOJIb30BaTh pa3lInYHbIC
BBIPA3UTEIbHBIE CPEJCTBA A3bIKA MAaTEMAaTHKW — CIIOBECHbIE, CUMBOJIMYECKUE,
rpapuyeckue, BHOCHUT BKJIaJ B (OpPMUPOBAHUE MPEACTABICHUN O poOJH
MaTeMaTHKU B PA3BUTHH IIUBWIM3AIIUN U KyJIbTYPHIL.

CornacHo yueOHOMY miaHy B 7-9 kiaccax u3ydaercs y4eOHBIN Kypc
«Anredpay, KOTOPBIM BKIIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jieiibl COACPKAHU:
«Uucna u BBIYUCICHHS», «AJreOpanvyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha wu3yuenue yueOGHOro kKypca «Anrebpa» orBomutcs 306 gacos: B 7
kimacce — 102 gaca (3 yaca B Hemenmwo), B 8 kimacce — 102 gaca (3 ydaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HezIeo).



COAEP)KAHUE OBYYEHUA
7 KITACC

Hucna v BEIUUCIEHUS

Jpo6u OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXO]l OT OAHONU (GOPMBI 3aKUCH
npobeit k aApyroi. lloHsiTHEe palMOHANIBLHOTO 4YHCIA, 3alUCh, CPaBHEHMUE,
YOOPSAOYMBAHUE pAIMOHATBHBIX 4YHceNl. ApupMETHUYEeCKHuEe IEHCTBUS C
palMoOHaIbHBIMU 4MClIaMu. PereHne 3a1ad4 U3 peasbHOM NPAaKTUKKU HA 4YacTH,
Ha JpooHu.

CreneHb C HaTypaJlbHbIM IOKa3aTejeM: OMpeesieHue, npeoOpa3oBaHue
BBIPDAKEHUII HAa OCHOBE ONpENEeHUs, 3amuch Ooybliux yucend. I[IpoueHTsl,
3allUCh MPOIIEHTOB B BUAE IPOOH U ApoOU B BHJIE MPOLEHTOB. Tpu OCHOBHBIE
3a7]a4M Ha IPOLCHTHI, PELICHUE 3a/1a4 U3 PEAJIbHOU IIPAKTUKH.

IIpumeHeHne TPU3HAKOB [JEIUMOCTH, PA3JIOKEHUE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCHMMOCTH, B TOM 4Hcle TpsMas U oOparHas
IIPONIOPLHOHAIBHOCTH.

AnreOpandeckue BhIpaKEHUS

[lepeMeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAKEHUS C  IMEPEMEHHOM.
JlonmycTumble 3HAY€HUsI NEpEMEHHbIX. [IpencraBieHUE 3aBUCUMOCTH MEXKIY
BeJIMYMHAMU B BHIe Gopmynbl. Berancnenus no gopmynam. [IpeobpasoBanue
OyKBEHHBIX BBIPOKEHUHN, TOXKICCTBEHHO paBHBIC BBIPAKCHHS, IMpaBUia
npeoOpa3oBaHusi CyMM M TPOU3BEIEHUMN, IMpaBUia PACKPBITHS CKOOOK W
MPUBEACHUS MOJOOHBIX CIaraeMbiX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Opnounensl u  MHorowiensl. CreneHb MHorowieHa. (CroxeHue,
BBIUNTAHUE, YMHOKEHUE MHOTOWICHOB. DOPMyJIBI COKPAIIEHHOTO YMHOXKEHHUS:
KBaJgpaT CyMMbl M KBaapar paszHocTu. Popmyrna pasHOCTH KBaJparosB.
Pa3znoxeHne MHOTOYJIEHOB Ha MHOKHUTEIH.

YpaBHEHUS 1 HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHWsI, MpaBuia MpeoOpa3oBaHUs YpPaBHEHHS,
PaBHOCHWJIBHOCTH YPaBHEHU.

JluHerHOE ypaBHEHHUE C OHHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEHMHOIO
YpPaBHEHMS, PELICHHWE JIMHEMHBIX ypaBHEHHMU. CoOcTaBiI€HUWE YpPAaBHEHUH 10
YCJIOBHIO 3a7a4i. Perenre TeKCTOBBIX 3a7a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMs TMepeMeHHbIMH U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YypPaBHEHUW C [JByMsl IIepeMEHHbIMU. PelieHue cucrem



ypaBHEHUI CrOCOOOM MOACTAaHOBKH. [IprmMepbl pelieHus TEKCTOBBIX 3adad C
MOMOILIBIO CUCTEM YPAaBHEHUM.

OyHKIUH

Koopaunara toukn Ha mnpsmou. YucioBble mpomexyTku. PaccrosHue
MEXIY ABYMS TOUKAMH KOOPJIUHATHOM MPSMOH.

[IpssmoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGciucca u opAruHaTa
TOYKH HAa KOOPIWHATHOW TUIOCKOCTH. [lpumepsl TpadukoB, 3amaHHBIX
dbopmynamu. Urenne rpadukoB peanbHBIX 3aBUcHUMOCTel. [loHsaTre QyHKIHH.
I'paduk ¢yukmuu. CpoiictBa ¢ynkiui. Jlunelinas ¢ynkuus, e€ rTpaduxk.
I'padux ¢ynkuum y = [X|. I'paduyeckoe perieHne JUHEHHBIX ypaBHEHUU H
CUCTEM JIMHEWHBIX YPaBHECHUM.

8 KJIACC

Yuciia 1 BBIYUCIICHUSA

KBanpatHeiii kopenb u3 uucina. [loHarne o0 wWppanmoHAIBHOM YHCIIE.
JecsaTuunbie MPUOIIKEHUS MppalrOHAIbHBIX YUCEIL. CaoiicTBa
apu(pMETUUYECKUX KBaJPATHBIX KOPHEH M MX MPUMEHEHHE K MpeoOpa3oBaHUIO
YUCIIOBBIX BBIPAKCHUHN Y BBIYUCIEHUAM. J|eCTBUTEIBHBIE YUCTIA.

Crenenp C wenpIM mokasaresieM U €€ cBoiicTBa. CraHmapTHas 3aIvch
qucra.

AnreOpandeckre BhIpaKeHUSAIreOpanyecKie BhIpaXeHUs

KBagparHbli  TpEXwieH, pa3iioKEeHUE KBAJAPATHOIO TPEXWIEHA Ha
MHOYKHTEH.

Anrebpandeckass Apodb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoOwu.
CnoxeHue, BbIYMTAaHUE, YMHOXXEHHE, JI€JICHUE aireOpandyeckux ApoOei.
PanronanbHbie BhIpaXKeHHS U UX ITpeoOpa3oBaHueE.

VYpaBHEHUS U HEPABEHCTBAYPAaBHEHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHuMe, (opMmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
Teopema Bwuera. Pemienue ypaBHEHUN, CBOIAIIUXCA K JIMHEWHBIM W
kBajgpaTHbIM. [IpocTeiimue n1poOHO-paloHaIbHbIE YPaBHEHUS.

I'paduueckas wHTEpHpeTanMs YpaBHCHUU C ABYMS TICPEMECHHBIMH W
CUCTEM JIMHEWHBIX YPAaBHEHUN C JBYMs NepeMeHHbIMH. [Ipumepsl pemieHuns
CHUCTEM HEJIMHEHWHBIX YPAaBHEHUU C IBYMS TIEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3aj1a4u alre0pandyeckuM CrocoooMm.

UucnoBble HeEpaBeHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ ongHOU
IIEpEMEHHON. PaBHOCUIBHOCTH HEpPAaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOMU
nepeMeHHo. CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.



Oy yHKIMN

[Tonsitue dynkuuu. OOMacTh OMpeneNeHuss U MHOXKECTBO 3HAYCHUU
¢bynkiuu. CriocoObl 3a1aHust PyHKITHIA.

I'paduk dbynknuu. Utenue cBoicTB GyHKIMU mo e€ rpaduky. [Ipumeps
rpauKoB (PyHKINN, OTPAKAIOIIUX PEaTbHbBIE MPOIECCHI.

OyHKIMK, OMHUCHIBAIOIIME NPSIMYI0O M OOpaTHYI NPOMOPIHOHATHHBIC
3aBHCHUMOCTH, MX rpabuku. Oymkupn y = x2, y = x3, y = \x, y=|x|.
['paduueckoe penieHrne ypaBHEHUH U CUCTEM YpaBHEHUI.

9 KITACC

Yucna v BRIUUCIEHUS

PanyonanbHple  yucna, HUppalMOHANIbHBIE  YKCIA, KOHEYHBIE W
OECKOHEUYHBIC JIeCSATHYHbIE JpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN,
NCHUCTBUTENbHBIE 4YHCIAa Kak OECKOHEUHble JAecATUYHBbIe apodu. BzaumHo
OJTHO3HAYHOE COOTBETCTBUE MEXKIYy MHOXECTBOM JEHCTBUTENBHBIX YHUCET H
KOOPJAMHATHOM IIPSAMOM.

CpaBHEHHME JEHCTBUTEIBHBIX YHCEN, apu(METHUECKUE JCHCTBUA C
NEHCTBUTENBHBIMU YUCIAMU.

Pa3mepbl 00BEKTOB OKPYXAIOLIETO0 MHUpPA, JJIUTEIBHOCTh IPOILIECCOB B
OKPY’KaroIIeEM MHUpE.

[Ipubnmx€HHOE  3HAUEHHE  BEJIUYMHBI, TOYHOCTh  MPHUOIMKECHHUS.
Oxkpyrenue yucen. [Ipukuaka u olleHKa pe3ynbTaToB BbIUYUCICHUM.

VYpaBHEHUS 1 HEPABEHCTBA

JIunetHoe ypaBHeHuUe. Pemenne ypaBHeHUH, CBOAAIINXCS K JJUHEMHBIM.

KBanpatHoe ypaBHeHue. PemieHne  ypaBHEHHM, CBOASIIUMXCA K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUH
TPEThEN U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HA MHOXKHUTEIIU.

Pemenue apoOGHO-paliMoOHANIbHBIX YpaBHEHU. PellleHrne TeKCTOBBIX 3ajau
anreOpanyecKuM METOIOM.

VYpaBHeHUE ¢ OBYyMs IEPEMEHHBIMH M €ro rpaduk. Pemenue cucreM AByX
JIMHEMHBIX YpPAaBHEHUM C JByMs I[E€peMEHHbIMU. PemieHue cucrem IByx
YPaBHEHUM, OJHO W3 KOTOPBIX JIMHEWHOE, a JpPYyroe€ — BTOPOW CTEIECHHU.
I'paduueckas uHTEpHIpETALNS CUCTEMbI YPAaBHEHUH C IBYMSI IIEPEMEHHBIMU.

PelieHne TEKCTOBBIX 3a7a4 aareOpanyecKkuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Peuienue IMHENHBIX HEPABEHCTB C OJHOW NEpeMEHHOU. Penienue cucrem
JUHEWHBIX HEPABEHCTB C OAHON mepeMeHHOW. KBagparHble HEpaBeHCTBaA.



['paduueckass uHTEeprnperanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JAByMs
MIEPEMEHHBIMH.

OyHKun@yHKIMN

KBanparnunas ¢pynkuus, e€ rpaguk u coiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapaboJibl, 0Ch CAMMETPUU MapaldoIbl.

I'pabuxu yukumii: y =kx, y=kx +b,y=kix, y=x3,y=Vx,y=[x|, u
UX CBOWCTBA.

UucnoBele  MOCHENOBATENIbHOCTUYHUCIOBBIE  MOCJEIOBATEIbHOCTH U
MIPOrPECCUU

[TonaTre 4KcIOBOM MOCIENOBATENBHOCTH. 3a/IaHUE MOCIEAOBATEIIbHOCTH
peKyppeHTHOM (opmysoit u GopMyIoi 1n-TO YiIeHa.

Apudmernyeckas u reomerpuueckas nporpeccur. Gopmynbl #-ro dieHa
apupMETUIECKON U T€OMETPUUECKON MPOTPECCUM, CyMMBI MIEPBBIX 71 YJICHOB.

N3obpakenre 4ieHOB apu(METHYECKON U T€OMETPHUECKOW MpOrpeccuit
TOYKAMH HA KOOPJUHATHOW IUIOCKOCTHU. JIMHEHNHBIN W S3KCHOHECHIIUAIBHBIN POCT.
CnoxxHbl€ MPOLIEHTBHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[TPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

JINMHHOCTHDBIE PE3YJIBTATEI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOTrpaMMbl y4eOHOro Kypca
«Anre0Opay XapaKTepHu3yrTCs:

1) marpuoTnyeckoe BOCIUTAHUE:

OPOSABICHUEM MHTEpPECA K TMPOUNUIOMY M HACTOSLIEMY POCCHICKOM
MAaT€MaTUKH, LEHHOCTHbIM OTHOUIEHHEM K JIOCTHKEHUSIM POCCHUMCKHUX
MAaT€MaTUKOB U POCCUUCKOM MareMarTU4eCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX
JOCTIDKEHUM B IPYTUX HAYKaX U MPUKIAIHBIX chepax;

2) rpa)xJaHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOS3aHHOCTEW TpaKJaHWHA M peau3aluu
€ro ImpaB, MPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
pPa3IMUHBIX  CTPYKTYp, SBICHHUM, MpoUEayp TpaxaaHCKOro oOIecTBa
(mampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO STHYECKHUX
npo0OsieM, CBS3aHHBIX C NPAKTUYECKUM TMPUMEHEHHEM JOCTKEHUN HayKH,
OCO3HAaHUEM BAXHOCTH MOPATbHO-ITUYECKUX IMPHUHIIUIIOB B JACATECIHHOCTH
YYEHOIO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YaCTUE€ B PEUICHUM NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HAaIpPaBICHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEMaTHYECKOTrO
o0pa30oBaHus HA MPOTSHKEHUM BCEH KU3HU ISl yCHEIIHOM NpodecCUOHATbHON
NEATENIbHOCTH U Pa3BUTHUEM HEOOXOIUMBIX YMEHUMN, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM HHAWBUIYAIbHON TPACKTOPUM OOpPa30BaHUSI U KU3HEHHBIX
TUTAHOB € YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTUYEeCKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K HMOIIMOHATBLHOMY U 3CTETHYECKOMY BOCHPUSITHIO
MaTeMaTH4eCKuX OOBEKTOB, 3aj/la4, PEIICHUHN, PACCYX IACHHUN, YMECHHUIO BUICTH
MAaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAyYHOTO NO3HAHMUS:

OpUEHTAIIME B JICSITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YETIOBEKA, TPUPOIBI
1 00IIecTBa, TOHUMAHUEM MAaTeMaTUYECKOW HAayKu Kak c(epbl deroBeuecKoi
JNEATENBbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYMMOCTH ISl Pa3BUTHS LUBUIIU3ALNH,
OBJIQJICHUEM SI3BIKOM MaTEMaTUKH M MaTeMaTH4eCKOM KyJbTYypOH KaK CPeICTBOM



MO3HAHUS MUpPA, OBJIAJICHUEM NPOCTEUIIMMU HaBbIKAMHU HCCIIEI0BATENbCKON
NeSATENHHOCTH,

6) ¢wusnyeckoe BocmuTaHue, (HOPMHUPOBAHHE KYyJABTYPbl 3I0POBbA U
AMOIMOHAIILHOTO OJIar0NOTyYns:

TOTOBHOCTHIO MPHUMEHSATh MaTeMaTHMueCKUe 3HAHUS B MHTEpEcax CBOETO
3I0POBBS, BEIEHHUS 370pOBOrO  0o0pa3a KW3HU (30pOBOE IUTAHWUE,
cOQTaHCHPOBAHHBIM PEXUM 3aHITHH € OTAbIXa, peryasapHas (u3ndeckas
aKTUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HABBIKA PEGUICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY W TaKOTO K€ MpaBa APyroro 4eIoBeKa;

7) PKOJIOTUYECKOE BOCITUTAHUE:

OpUCHTAllNC HAa TPUMEHECHUE MAaTEMaTHYCCKUX 3HAHWUW I pelIeHUs
3a/1a4 B 00JIACTH COXPAHHOCTH OKPYKAIOIIEH Cpepl, TUTAHUPOBAHUS MTOCTYIIKOB
Y OIICHKHA MX BO3MOXKHBIX TOCIICJICTBUN JIJIsi OKPY>KAIOIICH Cpebl, 0CO3ZHAHUEM
10027 IbHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTeH UX PeIICHUS;

8) ajmanTanus K HM3MEHSIOIIMMCS YCJIOBHUSIM COIMAIbHOW U MPUPOAHOU
Cpepbl:

TOTOBHOCTHIO K JICUCTBHUSM B YCJIOBHUSIX HEOMPEIEIEHHOCTH, TTOBBIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO IESATEIHHOCTh, B TOM
4yclie YMEHUE YUYUThCA Yy JApPYyTUX Jofed, npuoOperarb B COBMECTHOMU
JCATEITHPHOCTH HOBBIC 3HAHMSI, HABBIKM Ml KOMIIETCHITUN U3 OIBITA JIPYTHUX;

HEOOXOMUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHCIIC
dbopMynTUpOBaTh WJIEW, TOHSITHS, THIMOTE3bl 00 OOBEKTaX W SBICHUSIX, B TOM
YHCJIe PaHEe HEU3BECTHBIX, OCO3HABaTh NE(PUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYyaIlHMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIC PEIICHUS U JCHCTBUA, (OPMYIUPOBATh U OLICHUBATH PUCKUA U
MOCJIENCTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3VJIBTATHI

[lo3naBarenpHBIC YHUBEPCATbHBIC yUeOHbIC ACHCTBUS

ba3oBrle noruueckue IeMCTBUS:
® BLIABIISTH u XapaKTepU30BaATh CYylIECTBEHHBIC MIPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATUN, OTHOIICHUN MEXY MOHSITHSIMU,
dbopmyIupoBarh ONPENCIICHUSA MMOHSITHH, YCTaHABJINBATh
CYIIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIIMU, OCHOBAHUS JJII 0000IIEeHNUS
Y CPaBHEHHUS, KPUTEPHUU MTPOBOJIMMOIO aHAJIN3A;



® BOCHPHUHHMATh, (OPMYIUPOBATH M TPEOOPA3OBBIBATH CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpHIATEeNbHbIC, €AMHUYHbBIC, YACTHBIE U OOUIME,
YCIIOBHEIE;

® BBLIABIATH MaTeMAaTHYECKHUE  3aKOHOMEPHOCTH, B3aWMOCBSI3M U
MPOTUBOpeUrs B (pakTax, MAHHBIX, HAOTIONCHUSIX W YTBEPKICHHUSX,
npenjaratb  KpUTEPUU  JUIS  BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

® JieNlaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® pa3dupaTh JOKa3aTENIbCTBA MATEMATUYECKUX YTBEPKACHHUM (TIPSMbIE U
OT  NPOTUBHOIO),  MPOBOAUTH  CAMOCTOSTENBHO  HECJIOXKHBIE
JTOKA3aTeNbCTBA MaTeMaTHIeCKUX bakToB, BBICTPAWBATh
apryMEHTAIUIO, IPUBOAUTH MPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKJICHUS,

® BBHIOMpaTh CIOCOO pelieHus y4eOHOU 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOojiee MOAXOMAIUN C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHUEB).

bazoBwie nccnenoBareaIbCKue qeHCTBUS:

® JCIOJB30BaTh  BONPOCH  KaK  HCCJICNOBAaTEIbCKUNA ~ HHCTPYMEHT
MO3HaHUA, (HOPMYIHPOBATH BOMPOCH], (PUKCUPYIOIIE MPOTUBOpEUNE,
npoOiieMy, CamMOCTOSTEIBLHO YCTAaHABIMBAaTH HWCKOMOE U JIaHHOE,
dbopMUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

® TPOBOAUTH IO CAMOCTOSTENBHO COCTABICHHOMY IIJIAaHY HECIIOXKHBIN
HKCMIEPUMEHT,  HEOONbIIOE  HCCIAEAOBAaHUE IO  YCTAHOBJICHHIO
OCOOCHHOCTECH MaTeMaTH4YeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

® CaMOCTOATENbHO (opMynupoBaTh 00O0OIIEHHWS U  BBIBOIBI IO
pesyapTaraM IMPOBENEHHOTO HAONIONEHWS, WCCIICIOBAHUS, OIICHUBATH
JIOCTOBEPHOCTD TMOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJAOB U 0000IICHU;

® TIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIlecca, a TaKKe BBIIBUTATh
MIPENTNONIOKEHHSI O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabota ¢ nndopmanuei:

® BBLIABJIATH HEIOCTATOYHOCTh W M30OBITOYHOCTHh MH(POpPMAIIUU, JAHHBIX,
HEOOXOMUMBIX JIJISl PEIICHHUS 3a/1a4H;

® BHIOMpaATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH
WHOOPMAIINIO PA3TMYHBIX BUAOB U (POPM MPEICTABICHUS;



e BhIOUpaTh (opMy IMpeacTaBieHuss HHGOPMALUU U UIUTFOCTPUPOBATH
pelaemMbie 3a7a4d CXEMaMM, JuarpaMMaMmH, HWHOW rpadukol W HX
KOMOMHAITUSMU;

® OIeHUBATh HAAEKHOCTh MH(OPMAIIMU M0 KPUTEPHUSIM, MPEITOKEHHBIM
YUHUTENIEM WU CHOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE TEHCTBUS:

® BOCIpUHUMATh U (HOPMYIUPOBATh CYKICHUS B COOTBETCTBHH C
YCIIOBUSIMU U ILENSMU OOILEHUs, SICHO, TOYHO, IPAMOTHO BbIpa)kaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX W IHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI TI0 XOMy peIIeHHs 3a/laud, KOMMEHTHPOBAThH TOTYYCHHBIN
pe3yabTrar;

® B xo0l€ OOCYXIEHHs 3aJaBaTb BOIPOCHI MO CYIIECTBY OOCYKIaeMOil
TEMBI, IPOOJIEMBI, pEIIaeMOil 3a/1auu, BHICKA3bIBaTh UACH, HALIETICHHBIC
Ha TIOWCK pEIICHUs, COMOCTABJIATH CBOU CYXKJIEHHUS C CYXIECHUSIMHU
JIPYrUX YYacTHUKOB Juanora, OOHApY>KHUBAaTh pPa3IMude M CXOJICTBO
MO3ULKNA, B KOPPEKTHOU (opme (QopMyIupoBaTh pa3zHOINIACHS, CBOU
BO3PAXKECHUS;

® [pPEICTaBIATh  PE3yiAbTaThbl  pPELICHUA  3a7add, HKCIEPUMEHTA,
UCCIIEZIOBAHUsA, TMPOEKTa, CaMOCTOSTENbHO  BbIOMparh  (opmar
BBICTYIUIEHHS € Y4€TOM 3aJad IpPe3eHTalud U OCOOEHHOCTEH
ayJTuTOPHUU;

® [OHMMAaThb W  HCIOJB30BaTh  NPEUMYIIECTBA  KOMAHAHOW U
WHIMBUIYAIBHON paboThl TpHU pEHICHUH Y4YeOHBIX MaTeMaTHYeCKHX
3ajay;

® [pUHMMATh  I€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATH
OpraHU3allil0 COBMECTHOW pPabOThl, paCOpenessTh BHABI PadoT,
JIOTOBAapUBaThCs, OOCYXAaTh MPOIECC U pe3yabTar paboTsl, 0000UIaTh
MHEHHUS HECKOJIBKUX JIFONICH;

® Yy4yacTBOBaTh B TpynmoBbIX (opmax paboTsel (0OCykaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYpMBlI U JAPYTUE), BBIMNOJIHATH CBOIO YacTh
paboThl W KOOPIWHUPOBAaTH CBOM JEUCTBUS C JPYTHMH WICHAMHU
KOMaH/bl, OIICHUBATh Ka4€CTBO CBOEro BKJaJa B OOMIMI MPOAYKT IO
KpUTepUsM, CHOpMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynstuBHble yHUBEpCalbHbIE YUeOHbBIC JEHCTBUSA
Camoopranuzanusi:

® CaMOCTOATEIBHO COCTABISTH IUIAH, AJITOPUTM pelIeHUs 3afauu (WiIH

€ro 4YacTh), BBIOMpPATh CHOCOO pemeHus C YYETOM HMEIOIIHUXCS



pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb U
KOPPEKTUPOBATh BAPUAHThI PEIICHHUH C y4€TOM HOBOM MH(OpMAaIUU.
CaMOKOHTPOJIb, SMOLIMOHAIBHBIN UHTEIICKT:

® BRBIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3ylibTara peuieHrs MaTeMaTuiecKou 3a/1auu;

® [IpeABUICTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IPHU PEIICHUU
3a/1a44, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBAaThb COOTBETCTBHE pE3yibTara JEATeIbHOCTH IOCTABICHHON
IEeTd W YCJIOBUSIM, OOBSICHSATH MPUYUHBI JOCTHIKEHUS  WIH
HEJOCTMIKEHHUSI  LeJIM,  HaXOAWTh  OWMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

ITPEJIMETHBIE PE3VJIbTATDI

K xoniy oOydenuss B 7 kjacce OOydarOUIuHCA MOJYYHUT CIETYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

Hucna v BEIYUCIEHUS

BbinonHsaTh, coueTass yCTHbIE M NMUCbMEHHbIE NPUEMBI, apupmMeTHyecKue
NEHCTBUS C PAllMOHATIbHBIMU YHCIIAMH.

HaxomuTh 3Ha4Y€HHs YUCIOBBIX BBIPAXKECHUN, MPUMEHSATh pa3HOOOpa3HbIC
crocoObl W TpUEMBI  BBIYUCICHUS 3HAYEHUH JPOOHBIX  BBIPAKEHUI,
cofiepKalliiX OObIKHOBEHHBIE U JECATUUHBIE TPOOH.

[lepexoauTh OT OIHOM (POPMBI 3aMKMCH YHUCEN K APYroi (mpeoOpa3oBhIBaTh
NECATUYHYIO0 JpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CSITHUYHYIO, B
YACTHOCTH B OECKOHEUHYIO IECATUUHYIO JPOOBD).

CpaBHHBATh 1 yNOpsA0YMBATh PALMOHAIBHBIE YHACIA.

OxpynIATh ynca.

BbINONHATh TPUKUIKY M OLEHKY pe3y/ibTaTa BbIYMCICHUN, OIIEHKY
3HAQUYEHWM YHCIIOBBIX BBIPAKCHHU. BBINOMHATH NEUCTBHA CO CTENEHSIMHU C
HaTypaJbHbIMH IT0KA3aTEIISIMH.

[IpumMeHATP NpPU3HAKM JACIMMOCTH, Pa3jOKEHUE Ha  MHOXHUTEIN
HaTypaJIbHBIX YHCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHBIE 33]]a4, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTHIO BEJIIMYUH, MPOLIEHTAMH, UHTEPIPETUPOBATH
pe3yapTaThl pelIeHUs 3a7ad ¢ y4ETOM OrpaHUYEHMI, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanyecKkre BbIPaKEHUS



Hcnonp30Barh anredpandyeckyro TEPMUHOIOIHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOCHUS YYEOHOr0 MaTepuara.

Haxomuth 3HaueHus OyKBEHHBIX BBIPAXCHHM MPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BommonHsaTe mpeoOpa3oBaHUs  LIEJIOTO  BBIPAXEHWsT B MHOTOWIEH
MpUBEACHUEM MOJOOHBIX CIAaraeéMbIX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYIEHA HA MHOTOWIEH M MHOTOWICHA Ha
MHOTOYJIEH, MPUMEHSATH (OPMYIIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh PA3JI0KEHUE MHOIOWIEHOB HAa MHOMKHTEIU C MOMOIIBIO
BBIHECEHMsSI 3a CKOOKM OOIIEro MHOXHTENS, TPYINIUPOBKH CllaraéMblX,
npuMeHeHus: GOpPMyI COKPAIEHHOTO YMHOKEHUSI.

[IpumensaTe npeoOpa3oBaHUs MHOTOYWIEHOB [UJISl PEIUEHUS Pa3Iu4HbIX
3a/1a4 U3 MATEMAaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKHU.

Hcnonb30Barh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU ITOKA3aTEIAMU LIS
peoOpa3oBaHMs BbIPAXKEHUN.

YpaBHEHUS U HEPABEHCTBA

Pemrare nuHelHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, MPUMEHSS IPaBUia
Iepexona OT HCXOAHOTO YpaBHEHMS K paBHOCWIBHOMY eMy. [IpoBepsrs,
ABJISICTCS JIX YUCJI0 KOPHEM YPABHEHUS.

[IpumensTh rpapuyeckre METOAbl IPHU PEIICHUH JTUHEHHBIX YpaBHEHUN U
UX CUCTEM.

[lonGupats mpuMepsl Map YHCElN, SBISIOIUXCA PEHICHHEM JUHEHHOTO
YPaBHEHMUS C ABYMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM MJIOCKOCTU IpaMK JIMHEWHOTO YpPaBHEHUS C
IBYMs TIEPEMEHHBIMH, TOJB3YSICh T'padUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemrare cucremsl OBYyX JMHEHHBIX YPAaBHEHUU C IBYyMS IIEPEMEHHBIMU, B
TOM 4ucie rpaduyecKH.

CocraBiATe M pemarb JMHEMHOE YpaBHEHHE WM CHCTEMY JIMHEMHBIX
YPaBHEHMH IO YCIOBHUIO 3a/1a4¥, HHTEPHPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ NOJIyYEHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxarh Ha KOOpPIMHATHOM MpPSAMOM TOYKH, COOTBETCTBYIOILNE
3aJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, UHTEPBAJbl, 3alMCHIBATh YUCIIOBBIC
MIPOMEKYTKHU Ha alnre0pandeckoM si3bIKe.

OtMeuars B KOOPAMHATHOW TUIOCKOCTU TOYKH MO 3alaHHBIM KOOPJIHHATAM,
CTpOUTH rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKINHN Y = |X|.



OnuceiBaTh € MOMOLIbI (YHKIUI HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BpPEMsl, PACCTOSHHUE, ILI€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOJIUTEIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxonuTh 3HaueHue QyHKINUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmare rpaduueckuii cnocod mpeacTaBlIeHUs U aHaIW3a HH(popMaluy,
U3BJIEKaTb M MHTEPIPETUPOBATh HHPOpPMAIUI0O M3 TPadUKOB peasibHbIX
IIPOLIECCOB U 3aBUCUMOCTEMN.

K xonmy oOyuenus B 8 kjacce OOydarOMMIACS TOMYYUT CIICTYIOIIHE
IIPEAMETHBIE PE3YJIbTAThI:

Yucina 1 BBIYUCIICHUS

Hcnonp30Barh HaYaIbHBIE MPEACTABICHUSI O MHOKECTBE JIEUCTBUTEIBHBIX
yycen JUIsl  CpaBHEHHUsA, OKPYIJIEHUMS U BBIYMCIECHHMH, H300paxkarb
JNEUCTBUTEIIBHBIE YMCIIA TOUKAMHU HA KOOPJIMHATHOM ITPSMOM.

[IpumeHsTh TOHATHE apU(PMETHUYECKOTO KBAJIPaTHOTO KOPHS, HAaXOIWUTh
KBaJpaTHbIE KOPHH, UCIOJb3Yys NPU HEOOXOAMMOCTH KaJbKYJISTOP, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEpKAIIMX KBaJApPaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEHN.

Hcnonp30BaTh 3amUCH OOJIBIIMX U MAJBIX YUCEN C IIOMOIIBIO JECATUUHBIX
npoOeii u creneHeit yucia 10.

AnreOpanyecKkre BhIpaKEHUS

[IpyMeHATP MOHATHE CTENEHUW C LENbIM IOKA3aTesIeM, BBIIIOIHATh
npeoOpa30BaHuUs BEIPAKEHUN, COIEPKAILNX CTENEHH C LIEJIBIM [OKa3aTeJIEeM.

BhInOTHATE TOXK/AECTBEHHbIE MPe0Opa30BaHUsl pallMOHATIbHBIX BhIPAXKEHUN
Ha OCHOBE MPABUJI IEHCTBUIN HaJl MHOTOWIEHAMH U alre0OpanyecKuMH JpOOSMH.

PacxitanpiBaTh KBagpaTHbIN TPEXUIICH HA MHOXKUTEIIN.

[IpumeHnsaTh peoOdpa3zoBaHUs BBIPAKEHUI ISl PELICHUS Pa3IMYHbIX 3a7a4
Y3 MAaTEMaTUKH, CMEXHBIX [TPEIMETOB, U3 PEATIbHON MPAKTHKU.

YpaBHEHHUS 1 HEPABEHCTBA

Pemarp JiMHENHbIE, KBapaTHBIC YPABHEHHS U pallMOHAJIbHBIC YPAaBHECHMS,
CBOJSIIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C JBYMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIEAOBAHUS YPABHEHUA U CUCTEM YpaBHEHUH,
B TOM YHCJ€ C NPUMEHEHHEM IpadUyecKux NpeacTaBieHUil (yCTaHaBIUBATh,
UMEEeT JM YPAaBHEHHME WM CHCTEMA YPAaBHEHMU DEIICHMs, €CIU HMEET, TO
CKOJIbKO, U TIpoyee).

[lepexoauTh OT ciioBeCHOW (HOPMYJIUPOBKH 3a/laud K €€ anredpandeckon
MOJEIA C TIOMOULIBIO COCTABJIICHUS YPABHEHUS WM CUCTEMBbI yPaBHEHWH,
MHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJa4yd I10J1y4YECHHBIN
pe3yabTar.



[IpyMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB MJII CPAaBHEHMS, OLICHKU,
pelarh JIMHEIHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U WX CHUCTEMBI, J1aBaTh
rpaguuecKyr0 WLTIOCTPAIUI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHumath ¥ UCTIOJIB30BaTh (PYHKIIMOHAJIBbHBIC TTOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHMUs), ONPEACNSITh 3HaUYeHUE (DYHKIIMU O 3HAYCHUIO
apryMeHTa, ONpeaessaTh CBOMCTBa (DyHKIIUHU 10 €€ rpaduKy.

Crpoutsb rpaduku 37eMeHTapHBIX QYHKITUN BUA!

y =k/x, y = x2, y = x3,y = |x|, y = VX, oIichIBaTh CBOMCTBA YNCIOBOI
bysKIIMN TI0 €€ TpaduKy.

K xoniy oOydenuss B 9 kjacce oOydarouiuics MOJYYUT CIETYIOLIUE
MPEAMETHBIE PE3YJIbTaThI:

Yuciia 1 BBIYUCIICHUSA

CpaBHUBaTh U yNoOpsA0YMBATh PAalMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA.

Breimonusate apudmernyeckue AEHCTBHUS C PAMOHAIBHBIMU YHUCIAMU,
coueTasl YCTHbIE U TMHCHbMEHHbIC TMPUEMBI, BBIMIOJHATH BBIUUCICHUS C
UppalMoOHaIbHBIMU YUCIAMU.

Haxonute 3HaueHUs CTENEHEW C MEIbIMHA IOKA3aTelsIMH W KOPHEW,
BBIYMCIIATh 3HAUCHHS YHCIIOBBIX BBIPAKEHUM.

OKpyrisiTh NEUCTBUTENbHBIC YHWCIA, BBINOJIHATH MPUKUJIKY pe3yibTaTra
BBIYHCIICHUN, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHEHHS 1 HEPABEHCTBA

Pemrate nuHelHbIE U KBaJApPATHBIE YPABHEHHMS, YPABHEHHUS, CBOJAIINECS K
HUM, POCTEHIINE TPOOHO-pAllUOHATIEHBIC YPAaBHECHHUS.

Pemiate cuctembl JBYX JUHEWHBIX YPAaBHEHUW C JABYMsI MEPEMEHHBIMU U
CUCTEMbl JIByX YypaBHEHHUU, B KOTOPBIX OJHO YpPaBHCHUE HE SIBISETCA
JIMHEWHBIM.

Pemarp TekcTOBbIE 3a7ayM aiareOpanvyeckuM CIocoOOM C TOMOIUIBIO
COCTaBJICHMSI YpPaBHEHHMS WM CHUCTEMBbl JIByX YpaBHEHUH C JIByMs
MepEMEHHBIMHU.

[IpoBoauTH MpocCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM,
B TOM 4YHCIIE€ C IPUMEHEHUEM TIpaUUeCKUX MpeICTaBICHUN (yCTaHABIMBATh,
UMEET JIM YpPAaBHEHUE WM CUCTEMA YpPABHEHUW PEIIECHUS, €CIU HMEET, TO
CKOJIbKO, U TIpoyee).

Pemlate nuHETHbIE HEPAaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, M300paxaTh
pelIeHre HEPAaBEHCTB Ha YMCJIOBOM MPSAMOM, 3aMUChIBaTh PEUIEHHUE C TOMOUIBIO
CHUMBOJIOB.



Pemare cucTembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABCHCTB,
BKJIIOYAIOIME KBaJIpaTHOE HEPABEHCTBO, HU300pakaThb pEIICHUE CUCTEMBI
HEPABECHCTB Ha YHCIOBOM TMPSIMOM, 3allMChIBaTh PEUICHHE C MOMOIIBIO
CHMBOJIOB.

Hcnonp30Barh HEPABEHCTBA IIPU PEIIEHUH PA3JINYHbBIX 3a]1a4.

OyHKIUU

Pacno3naBarh (QyHKIIMM H3y4YEeHHBIX BHJOB. [loka3piBaTh CXeMaTHYECKHU

pacroio)KeHrne Ha KOOPAMHATHOM TIOCKOCTH rpadukoB (PpyHKIMA BUma: y = kx,
y=kx+b y=kkx,y=ax2+bx+c y=x3 y=vx y=|x|, B 3aBucHMOCTH OT
3Ha4eHUN K03()(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUA.

Crpouth 1 n300paxarb CXeMaTUYECKH TpaUKy KBaIpaTUYHbIX (QYyHKIIHA,
OMHUCHIBATh CBOMCTBA KBaJIpaTUYHBIX (DYHKITUH 1O UX rpaduKam.

Pacno3naBare kBaapaTtuuHyto ¢GyHKIMIO 10 (opmyne, NPUBOIUTH
MPUMEPHI KBAIPATUIHBIX (PYHKITHI U3 PeasbHON KU3HH, (DU3UKH, TECOMETPHUH.

UucnoBsle MOCIEI0BATEILHOCTH U MPOTPECCUN

Pacno3naBath apupMeTHYECKyI0 M TE€OMETPUUECKYI0 MPOTPECCUr IMpHU
Pa3HBIX CIIOCcO0aXx 3aaHusl.

BpIMOAHATE BBIUKUCICHHUS C MCIHOJB30BaHHEM (OpPMYT nN-TO 4ujeHa
apu(PpMETUICCKON U TEOMETPUICCKOU MPOTPECCUA, CYMMBI TIEPBBIX N YJICHOB.

N300pakars 4iIeHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPJIWHATHOU
MJIOCKOCTH.

Pemiates 3a7auu, CBSI3aHHBIE C YMCJIOBBIMH TOCIEAOBATEILHOCTIMU, B TOM
Yyyclie 3aJaud M3 pPEAJbHOM JKM3HM (C MCIOJIB30BAHUEM KaJIbKYJIATOPA,
U (QPOBBIX TEXHOJIOTHU).



TEMATHUYECKOE ITNTAHHPOBAHUE

7 KITACC

No Haumenosanue

KomuyecTBO yacoB

OnexTpoHHbIE (TUPPOBHIC)

ITPOI'PAMME

n/ | pasnenoB U TeM KoHTpoJIbHBIE [IpakTryeckue
Bcero o0pa3oBaTeIIbHBIC PECYPCHI
I IIPOrpaMMBbI paboTHI paboTHI
Yucna n
BBIYMCIICHUA. 75 1 bu6mmoreka [JOK
PanmonanbHbie https://m.edsoo.ru/7f415b90
qucIa
) AnreGpandeckue 7 | bubnmoreka [JOK
BBIPAKCHHUS https://m.edso0.ru/7f415b90
YpaBHEHUSA U 20 | bubnuorexa LIOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 f;;;jz:‘aul 1 24 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415690
DOyHKIUU
[ToBTOpEHUE N 6 | bubnunoreka [HOK
000011eHE https://m.edsoo.ru/7f415b90
OBIIIEE
KOJIMYECTBO
YACOB I1O 102 . 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 KJIIACC

Ne | Haumenosanue KomnuecTBo yacos
OnexTpoHHbIe (TTUGPOBHIC)
n/ | pasnenoB U TeM KoHTpoJibHBIE [IpakTryeckue
Bcero 00pa30BaTENbHBIE PECYPCHI
I IIPOrpaMMBbl paboTHI paboTHI
Hucna n
| BBIYHCJICHUS. 15 bu6mmoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
KOpHU
Yucna n
5 BBIYMCIICHUA. 7 bu6mmoreka [JOK
Crenens ¢ LeabIM https://m.edsoo.ru/7f417af8
noKaszaresemMm
AnreGpandeckue
3 BBIPAXKEHUS. 5 | bubmmoreka [JOK
KBanpartHsrii https://m.edsoo.ru/7f417af8
TPEXUIICH
AnreOpandeckue
4 BBIPAXKECHUS. 15 | bubnunoreka LHOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
poOb
5 VYpaBHeHus u 15 | bubnmoreka [JOK
HEPaBEHCTBA. 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

KBanparusie
YpaBHEHUS
YpaBHEeHUS U
6 HEPABEHCTRBA. 13 bubnnorexa [{OK
CucreMmsl https://m.edsoo.ru/7f417af8
YpaBHEHUI
VYpaBHeHUS U
7 Hi)paBeHCTBa. 12 bubmorexa [OK
https://m.edsoo.ru/7f417af8
Hepasencrsa
g g(}:]:;(;{ﬂie 5 bubnunoreka IIOK
https://m.edsoo.ru/7f417af8
ITOHSTUS
9 I(?;:;:Bti 9 bubnmnoreka IIOK
https://m.edsoo.ru/7f417af8
byHKIIMN
10 [ToBTOpEHME U 6 bubnuoreka [{OK
o00o0menue https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOI'PAMME



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 KJIIACC

Ne | Hammenosauwue KonnuecTBo yacoB
OnexTpoHHbIe (TTUGPOBHIC)
n/ | pa3aenoB U TEM KonTponbHbIC [IpakTraeckue
Bcero o0Opa3oBaTelIbHbIE PECYPCHI
i} IIPOrPaMMBbI padoThI paboTHI
1 ;I/I(jﬂa Y BBIYUCJICHUS. , BuGmmorexa LOK
N https://m.edsoo.ru/7f419d08
qucia
YpaBHEHUS U

) HEpaBEHCTBA. 14 | bubnuoreka [JOK
VYpaBHeHus ¢ OTHOM https://m.edsoo.ru/7f419d08
MIEPEMEHHOU

3 yPaaBHeHm : 14 i bubmnorexa [{OK
HCPABCHCTRA. . https://m.edso0.ru/7f419d08
Cucrembl ypaBHEHHI
V]

. PaBHEHI 1 o 1 Bu6miorexa [IOK
HEPaBeHuTEa. https://m.edsoo.ru/7f419d08
Hepasencrna

bu6muoreka [IOK
1 1

> Pyniuun 6 https://m.edso0.ru/7f419d08

6 Yucnoskie 15 | bu6mumoreka [IOK
[I0CJIEAOBATEILHOCTH 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

[ToBTOpEHME,

7 0000111eHIE, 18 bubnuoreka [IOK
cHUCTeMaTH3aIlus https://m.edso0.ru/7f419d08
3HAHUM

OBHIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME



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




I[TIOYPOYHOE IVTAHMPOBAHUE
7 KITACC

No
1/
I

Tema ypoka

KomuyecTBO yacoB

Bcer | Kourtpomnbhbie

0 paboThI

[IpakTrnuecku
€ paboThI

Jlara
U3YUYCHHU
s

OnexTpoHHbIE U POBLIE
00pa3oBaTelIbHbIE PECYPCHI

Iloustue
paIMOHAILHOTO
qucliia

Apubdmernyeckue
JEUCTBUS C
parmoHATbHBIMU
JUCIIAMH

Apubmernyeckue
JNEUCTBUS C
parmoHATbHBIMU
YUCIIAMH

Apubmernyeckue
JEUCTBUS C
parmoHATBHBIMA
YUCIIAMH

Apubdmernueckue
JNEUCTBUS C




panuOHaJIbHBIMHA
qucjiaMHu

Apubdmernyeckue
JEUCTBUS C
parmoHATbHBIMU
YUCIIAMH

CpaBHeHue,
YIOPSA0YMBAHUE
palMOHAJIBHBIX YUCET

CpaBHeHue,
YIOPSAOYMBAHUE
palMOHAIBHBIX YUCET

CpaBHeHue,
YIOPSIOUYMBAHHE
parMOHATBHBIX YHCEIT

10

CrerneHn C
HaTypaJIbHbIM
mokasarejieM

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

11

CrerneHn C
HaTypaJIbHBIM
[MOKa3aTejIieEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42138
2



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

12

CrerieHn C
HaTypaIbHBIM
mokasarejiemM

bubmuoreka [IOK
https://m.edsoo.ru/7142154
e

13

CrerieHn C
HaTypaJIbHBIM
mokasarejiem

bu6mmoreka [JOK

https://m.edsoo.ru/7f4218b
e

14

CrernieHn C
HaTypaIbHBIM
moKasarejiem

15

Pemienne 0CHOBHBIX
3a/1a4 Ha 1poow,
MIPOIIECHTHI U3
peaNbHON NMPAKTUKH

16

Pemienne 0ocHOBHBIX
3a/1a4 Ha pooH,
MIPOIIEHTHI U3
peaNbHON NMPAKTUKH

17

Pemienne 0ocCHOBHBIX
3a/1a4 Ha Apoou,
MIPOIICHTHI U3
peaNbHON NMPAKTUKH

18

Permmenmie oCHOBHEBIX
3a/1a4 Ha Apoow,



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

IIPOLICHTHI U3
peaNbHON NPAKTUKH

19

[Ipu3Haku
JNEITMMOCTH,
pa3JIOKEHUs Ha
MHOKHTEIHN
HaTypaJbHbBIX YUCEI

20

[Ipu3naku
NETUMOCTH,
Pa3JIOKEHUS Ha
MHOXHUTEIIN
HaTypaJIbHBIX YHCEN

21

Peanbhbie
3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IPONOPLUOHATIBHOCT
U

22

PeanbHbie
3aBHUCHUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIIMOHAITIBHOCT
u




23

Peanbhbie
3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IPOMOPLMOHATEHOCT
17§

24

Peanbhbie
3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IPONOPLUOHATIBHOCT
u

25

KontponbHas padora
110 TEME
"ParimoHaabHbBIE
yucia"

26

bykBenHbIe
BBIPaXKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/7f41feec

27

ITepemennsie.
Jlonyctumblie
3HAYCHUS
IEPEMEHHBIX

28

Dopmyibl

29

DopmyIibl



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

30

[IpeoOpazoBanue
OyKBEHHBIX
BBIPAXKECHUN,
PacKpbITHE CKOOOK U
pUBEICHHE
NMOJOOHBIX ClIaraeMbIX

bu6moreka [IOK
https://m.edsoo.ru/7141fafa

31

[IpeobpazoBanue
OyKBEHHBIX
BBIPKEHNM,
PacKpbITHE CKOOOK 1
MIPUBEJICHHE
MOI00HBIX ClIaraeMbIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41{d70

32

[IpeobpazoBanue
OyKBEHHBIX
BBIPAKCHUH,
PacCKpBITHE CKOOOK H
MIPUBEACHUC
IMOAOOHBIX ClIara€MbIX

33

[IpeoOpazoBanue
OyKBEHHBIX
BBIPAXKECHUN,
PacKpbITHE CKOOOK 1



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

MIPUBEJICHHE

MOJO00HBIX ClIaracMbIX

CBoOMCTBA CTEIIEHU C

bu6mmoreka [JOK

34 HaTypaJbHBIM https://m.edsoo.ru/7f42138
MOKa3aTelIeM 2
CBolicTBa CTENEHU C bubnuoreka [{OK

35 HaTypaJIbHBIM https://m.edsoo.ru/7f42154
IOKa3arejaemM €
CBolicTBa CTEIEHH C bubnuoreka [IOK

36 HaTypaJIbHBIM https://m.edsoo.ru/7f4218b
ITOKa3aTeyieM S

bubmmoreka [JOK
37 MHOTO4YICHBI https://m.edsoo.ru/7f42276
S
bubmuoreka [IOK
38 MHOrOo4JICHBI https://m.edsoo.ru/7f42293
0
CnoxeHue,

19 BBIUMTAHUE, bu6mmoreka [IOK
YMHOXXCHHE https://m.edsoo.ru/7f422af2
MHOTOYJICHOB

40 Cnoxenue, bubmmoreka [IOK
BBIYHTAHUE, https://m.edsoo.ru/7f422cc8



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8

YMHOKCHHUE

MHOTOYICHOB
CnoxeHue,

A1 BBIYMTAHUE, bu6mmoreka [JOK
YMHO)KEHHE https://m.edsoo.ru/7f422fca
MHOTOYWICHOB
Croxene, bubnmnoreka ITOK

42 BRITHTATHE, https://m.edsoo.ru/7f42318
YMHOKCHHE )

MHOTOYJICHOB B
DopmyIbl bubnmoreka [JOK

43 COKpAIIEHHOTO https://m.edsoo.ru/7f42432
YMHOKCHHS 4
DopmyIbl bubnmoreka [JOK

44 COKpAIIEHHOTO https://m.edsoo.ru/7f42464
YMHOKCHUS a
DopmyIbl bubnmnoreka [{OK

45 COKpAaIIEHHOTO https://m.edsoo.ru/7f424cl
YMHOKEHHSI 2
Dopmyer BuGmiorexa [TOK

46 COKpAIIEHHOIO

YMHOKECHUS

https://m.edsoo.ru/7f4241d2



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

DopmyIbl bubnmnoreka LHOK
47 COKpPaIIEHHOTO https://m.edsoo.ru/7f4251d
YMHOKECHUS 0
Pasnoxenue bu6mmoreka [JOK
48 MHOTOYWICHOB Ha https://m.edsoo.ru/7f42331
MHOXXUTEIIN 2
Paznoxenue
49 MH30r(())q§eHOB Ha bubmmoreia OK
https://m.edsoo.ru/7f4237fe
MHOKHTEIIN
Pasnoxenue bu6mmoreka [JOK
50 MHOTOYICHOB Ha https://m.edsoo.ru/7f4239d
MHOKHTEIIN S
Paznoxenue
51 MHOI'OYJICHOB Ha
MHOKHTEIIN
KonTponbHas pabora
5 10 TEME
"AnreOpandeckue
BBIpaKEHUS "
YpaBHeHUE, TpaBUia
53 npeoOpa3zoBaHus

ypaBHEHUH,



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

PaBHOCHIIBHOCTD
YpaBHEHUI

JIuHetHOEe ypaBHEHHE
C OJIHOM MEPEMEHHOM,

54 .
pelIeHrne TMHEUHBIX
YpaBHEHUI
.HI/IHCI/II:IOG ypaBHeHPie Butmorexa LIOK
55 ¢ OAHOH Heper HHOH, https://m.edsoo.ru/7f42048
pelieHue J}I/IHeI/IHHX )
ypaBHEHUI
JIuHetHOEe ypaBHEHHE
56 C OJTHOM IIEPEMEHHOMN,
PEIICHUE TUHEUHBIX
YpaBHEHUM
Pemrenue 3anay ¢ bubmmorexa HOK
57 . https://m.edsoo.ru/7f42064
MIOMOINIBIO YPaBHEHU M .
Pemrenue 3anayu ¢ bubmmorexa HOK
58 . https://m.edsoo.ru/7f42080
MOMOINIBIO YPABHEHU M 6
Pemrenue 3anayu ¢ bubmmorexa HOK
59 https://m.edsoo.ru/7f4209a

MOMOIIBIO YPABHEHU I

0



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

Pemenne 3amgau ¢

bubmuoreka [IOK

60
MOMOILBIO YpaBHEHUI https://m.edsoo.ru/7f420e6e
Tueit
WHEWHOE YpaBHEHUE BuGmiorexa LIOK
61 ¢ B https://m.edsoo.ru/7f427¢3
MEPEMEHHBIMH H €TO
2
rpadux
JIuHenHOEe ypaBHEHHE
2 C ABYMsI bu6mmoreka [JOK
MEPEMEHHBIMU U €TO https://m.edsoo.ru/7f427¢e8a
rpadux
CHCT?Ma ABYH bu6muoreka [IOK
63 HHHGHHHXV https://m.edsoo.ru/7f42836
YpaBHEHUH C IBYMS .
MePEMEHHBIMH =
Cucrema 1Byx
64 JII/IHCI\/'IHBIXV
YpaBHEHUH C IBYMS
IEPEMEHHBIMH
Cucrema aByx
65 JIMHEUHBIX

YpPaBHEHUM C ABYMS
EPEMEHHBIMU



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

Cucrema aByx

66 JIMHEHHBIX
YPaBHEHUM C ABYMS
epeMEeHHBIMU
Pemenue cucrem buonmorexa HOK

67 . https://m.edsoo.ru/71f4284d
ypaBHEHUU .
Pemenue cucrem Butmorexa LHOK

68 . https://m.edsoo.ru/7f42865
ypaBHEHUM 2
Pemrenue cucrem bubmmorexa HOK

69 . https://m.edsoo.ru/714287d
ypaBHEHUI 6

70 Pemenue cucrem
ypaBHEHUI

71 Pemenue cucrem
ypaBHEHUM
KonTtponbHas padora bubnunoreka LIOK

72 o Teme "JInHelHbIe https://m.edsoo.ru/7f42104
ypaBHEHUS" 4
Koopaunara Touku Ha bubmmorexa OK

73 https://m.edsoo.ru/7f41de7

pAMON

6



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

74

YuciioBble
MIPOMEKYTKHU

bubmuoreka [IOK
https://m.edsoo.ru/7f41d{f2

75

YuciioBble
MPOMEXYTKHU

76

Paccrosiane mexnay
IBYMSI TOUKAMH
KOOPJIUHATHOMN
pAMON

77

Paccrosinune mexnay
JIBYMsI TOYKAMU
KOOPAWHATHOU
IPSAMON

78

[IpssmoyrosbHas
CHUCTEMa KOOPAUHAT
HA IUIOCKOCTH

bu6muoreka [IOK
https://m.edsoo.ru/7f41el6e

79

[IpsimoyrosbHas
CHUCTEMA KOOPAUHAT
HA IUIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e42a

80

[Tpumeps! rpadukoB,
3aJJaHHBIX
dbopmynamu

bu6mnoreka [IOK
https://m.edsoo.ru/7f41e8a8



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukos,

bubmuoreka [IOK

81 3aIaHHBIX https://m.edsoo.ru/7f41ed8
dbopmynamu 0
[Tpumepst rpadukos,
82 3aJJaHHBIX
dopmynamu
[Tpumeps! rpadukos,
83 3aJaHHBIX
(dopmynamu
Urenue rpadukoB
24 PEANBHBIX bu6moreka [IOK
. https://m.edsoo.ru/7f41ea24
3aBUCUMOCTEH
Urenue rpadukoB
85 peabHBIX
3aBUCUMOCTEN
bu6mmoreka [JOK
86 Homsmite pyrkii https://m.edsoo.ru/7f41ef06
87 I'paduk pynkunu
88 CroiicTBa hyHKIMI bubmmorexa OK
https://m.edsoo.ru/7f41f078
89 CgoiicTBa pyHKIMI bubmorexa TTOK

https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41ed80
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

bubmuoreka [IOK

90 Jlunelinas GyHKUIMS https://m.edsoo.ru/7f42728
2
bu6mmoreka [JOK
91 Jluneitnas QyHKIUS https://m.edsoo.ru/7f42741
2
[TocTpoenue rpaduka Bubmorexa [OK
92 . . https://m.edsoo.ru/7f426d1
JTUHEHHON PYHKIIUU .
93 [TocTpoenue rpaduxa
TUHEHHON (YHKITUU
94 I'padux pyHKIINM Y
=[]
05 I'paduk pynkumu y
=]
KonTtponsHas padora
96 10 TeMe bubmmoreka [IOK
"KoopauHarel u https://m.edsoo.ru/7f41f50a
rpaduku. yHkiyun"
Hosroperne . bu6mmoreka [JOK
97 OCHOBHBIX MOHSITHI U

METOJIOB Kypca 7

https://m.edsoo.ru/7f429c6¢



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

Kjacca, 0000IIIeHIE

3HAHUH
[ToBrOpenue
OCHOBHBIX IOHSATHH U
98 METOJO0B Kypca 7 Bubnrorexa LHOK
https://m.edsoo.ru/7f429132
Kjacca, 00001eHne
3HAaHUU
[ToBTOpeHue
OCHOBHBIX IOHSATHHI U
99 METO0B Kypea 7 bubnunoreka [{OK
https://m.edsoo.ru/7f42a0e0
Kjacca, 00001eHe
3HAHUU
IloBTOpEeHUE
OCHOBHBIX IOHSATHH U
100 | mertomoB kypca 7 bubmmorexa LIOK
https://m.edsoo.ru/7f42a27a
Kjacca, 00001eHE
3HAHUU
101 Htorosas
KOHTpPOJIbHAs paboTa
[ToBTOpEHUE bubnunoreka LIOK
102 | OCHOBHBIX IOHATHH U https://m.edsoo.ru/7f42a90

METOJIOB Kypca 7

0



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

Kjacca, 0000IIIeHIE

3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI' PAMME

102




8 KJIIACC

No
1/
I

Tema ypoka

KosxuuecTBo yacoB

KoHTpoJibHEIE
Bcero P
paboTHI

[IpakTrueckue
paboThI

Jlara
V3YUYCHUS

DneKTpOoHHBIC ITU(POBBIC
o0Opa3oBaTeIbHbBIE PECYPChI

KBanparssiii
KOPEHb U3 YuCia

bu6mmoreka [IOK

https://m.edsoo.ru/7f42d45
2

ITousitue 00
UPPALMOHATHEHOM
qucie

bubmoreka [IOK
https://m.edsoo.ru/7f42eaaa

JlecsaTnyHbie
PUOITKEHUSI
UPpALMOHATBHBIX
qucen

JlecsaTuyHbie
PUOIHKEHUS
HppalroHaIbHBIX
quCeln

JleiCTBUTEIBLHBIC
qyuciia



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

CpaBHeHue

KBaJIpaTHbIC KOPHU

6 JEVUCTBUTEIIBHBIX
quCen
CpaBHeHue
7 JIEVUCTBUTEIIBHBIX
quCen
2 Apubmernueckuit
KBaJIpaTHbIA KOPEHb
9 VYpaBHeHue Buaa x>
=a
CgoiicTBa bubnuoreka [IOK
10 apu(pMEeTHIECCKUX https://m.edsoo.ru/7f42d86
KBaJIpaTHBIX KOpHEH 2
CsoiicTBa bu6mmoreka [IOK
11 apu(pMeTHYeCKUX https://m.edsoo.ru/7f42d86
KBaJIpaTHBIX KOpHEH 2
[IpeoOpazoBanue
YHUCIOBBIX bubmuoreka [IOK
12 BBIPaKCHUH, https://m.edsoo.ru/7f42dd2
coliepKaIux 6



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

[IpeoOpazoBanue

YHUCIOBBIX bubmoreka [IOK
13 BBIPAKEHUN, https://m.edsoo.ru/7f42ded
coliepKaImx 4
KBaJIpaTHbIE KOPHU
IIpeoOpazoBanue
14 :z;z(;f:;;ﬁ bubnuoreka [IOK
’ https://m.edsoo.ru/7f42¢0be
coJiepKaIIux
KBa/IpaTHBIE KOPHH
[IpeoOpazoBanue
YHCJIOBBIX bu6moreka [IOK
15 BBIpaKCHUH, https://m.edsoo.ru/7f42e26
CoAEpKaIINX 2
KBaJpaTHBIC KOPHU
Crenensp ¢ 1eIbIM Bubmorexa [OK
16 https://m.edsoo.ru/7f4354a
MoKa3aTeyiemM 4
CranpapTHas
3aIliCh YHCIIA. bubnuoreka [IOK
17 Pa3mepsl 00beKTOB https://m.edsoo.ru/7f43609

OKpY>KaloIero
mupa (oT

8



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

AIIEMEHTAPHBIX
YacTuIl 10
KOCMHYECKHX
00BEKTOB),
JTITUTENTBHOCTh
IPOLIECCOB B
OKpY’KalolleM MUpe

CBoIiCTBA CTEIIEHU

bu6mmoreka [IOK

18 C LIEJBIM https://m.edsoo.ru/7f43564
IoKazaTejaeM 3
CBolicTBa cTeNEHU bubnuoreka [IOK

19 C LIEJBIM https://m.edsoo.ru/7f43564
[IOKa3aTejieM 8
CBoliCTBa CTENICHH bu6mmoreka [IOK

20 C LIEJIBIM https://m.edsoo.ru/7f43564
IoKa3aTeyieM 8
CBolicTBa CTENECHH bu6mmoreka [IOK

21 C LICJTBIM https://m.edsoo.ru/7f43599
ITOKa3aTeeM a
CBoiicTBa CTeNEHU bu6mmoreka [IOK

22 C LICJIBIM https://m.edsoo.ru/7f435ed

ITOKa3aTeJIEM

6



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6

KBaapatubiii

23 N
TpEXUIICH

24 KBfl,Z[paTHBIﬁ
TPEXUICH
Paznoxenue

75 KBaJIpaTHOTO bu6mmoreka [IOK
TpEXwieHa Ha https://m.edsoo.ru/7f42fd38
MHOKHTEIIN
PaznoxeHue

26 KBaJIpaTHOIO bu6moreka [JOK
TpEXwieHa Ha https://m.edsoo.ru/7f42fd38
MHOKHTEIIN
KoutponbHas
pabora o TeMam

7 "KBanparHsie bu6mmoreka [JOK
kopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanparubiii
TpEXWIeH"
Anrebpanueckas brbmorexa [OK

28 https://m.edsoo.ru/7f43038
IpoOb

2
29 JlonmycTumele

3HaA4YCHUA



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382

MIEPEMEHHBIX,
BXOJSIIIUX B

anreOpanyeckue
BBIPAKCHHSI
Jlonmyctumeie
3HAYCHUS
30 IIEPEMEHHBIX,
BXOSIINX B
anreOpanyecKue
BBIPKCHUS
OCHOBHOE CBOMCTBO bubnuoreka [IOK
31 anreOpanyecKon https://m.edsoo.ru/7f4308e
npodu 6
0 Coxkpariienue bubmoreka [IOK
npooeit https://m.edsoo.ru/7f430a8a
13 Coxkparienue bubmmoreka [TOK
npooeit https://m.edsoo.ru/7f430f44
14 Coxkpalienue bubnuoreka [IOK
npobeit https://m.edsoo.ru/7f430f44
Caioxenne, Bu6miorexa 1OK
35 BHITHTATHIE, https://m.edsoo.ru/7f43128

YMHOKECHHUE U
JICIICHHE

C



https://m.edsoo.ru/7f4308e6
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/7f43128c

anreOpanvyecKux
npobeit

CnoxeHue,
BBIYUTAHUE,
YMHOXXEHUE U

bu6mmoreka [IOK

36 https://m.edsoo.ru/7f4315c¢
JCIICHUE
0
anreOpanyecKux
npoodeit
CnoxeHue,
Bﬁ;z;iiieé . bubnuoreka [IOK
37 4 https://m.edsoo.ru/7f4318c
JCIICHUE
2
anreopandecKux
npobeit
CrnoxeHue,
BI;EZ‘;EZ i BuGmiorexa [IOK
38 4 https://m.edsoo.ru/7f431a2
JICIICHHE 0
anreOpanvdecKux =
npobeit
IIpeoOpazoBanue bubnuoreka [{OK
39 BBIPKCHUH, https://m.edsoo.ru/7f43259

COZIepIKaIINX

C



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c

anreOpanvecKue

apodu
[IpeoOpazoBanue
BBIpAKECHUH, bubmmoreka [JOK

40 COZIEPIKAIINX https://m.edsoo.ru/7{43273
anreOpanyeckue 6
Ipodu
[IpeoOpazoBanue
BBIPAKCHUH, bubmoreka [IOK

41 coJiepKaIux https://m.edsoo.ru/7143273
anreOpanyeckue 6
npodu
Konrponsitas bubnuoreka [IOK

42 padora 1o Teme https://m.edsoo.ru/7f431d3
"Anrebpandeckast 6
poOB" -

43 KBanpatHoe bubnunoreka LIOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
Henoroe bu6mmoreka [IOK

44 KBaJIpaTHOE

YpaBHEHHUE

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

Hemnomuoe

i bu6mmoreka [IOK
KBaJI[paTHOE https://m.edsoo.ru/7f42eela
ypaBHEHUE
o -

N OpMyJja KOpHCH bu6mmoreka [IOK
KBaJPaTHOTO https://m.edsoo.ru/7f42f158
YpaBHEHUS
o -

i ) OpMyJia KOpHEH bubnnorexa [IOK

Ba/IPaTHOTO https://m.edsoo.ru/7{421316
YpaBHEHUS
o -
i ) ZPMZHa KOpHEHN bu6moreka [JOK
BaJIpaTHOIO https://m.edsoo.ru/7f42f5a4
YpaBHEHUS
bu6moreka [IOK
49 T B
copema buera https://m.edsoo.ru/7{42fef0
bu6mmoreka [IOK
50 Teopema Buera https://m.edsoo.ru/7f43007
6
Pemenue
e bu6moreka [JOK
51 yp ) https://m.edsoo.ru/7f43c54

CBOJIAIIHNXCA K
KBaJIpaTHbIM

2



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
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

Pemnrenue

. bu6mmoreka [IOK

52 YPABHCHHIH, https://m.edsoo.ru/7f43¢3d
CBOJISIIMXCS K 0
KBaJpaTHBIM N
[Ipocreitmue bubnmnoreka LIOK

53 IpOOHO-paIMOHaTh https://m.edsoo.ru/7f4328¢
HbIE YPaBHEHUS 6
[Ipocreiimne bubmmoreka [JOK

54 JTpOOHO-paIMOHATh https://m.edsoo.ru/7f432b6
HbIC YpaBHCHUS e
Pemenne

55 ECOI;EOTE:;? Sanat e bu6moreka [IOK

https://m.edsoo.ru/7f42f75¢

KBaIpaTHBIX
YpaBHEHUU
Pemenne

56 :IZI;EEE;? Sanat e butnuoreka [IOK

https://m.edsoo.ru/7f42{8t6

KBaJPaTHBIX
YpaBHECHUI

57 KonTponbnas bubnmnoreka LIOK

pabota 1mo Teme

https://m.edsoo.ru/7f430112



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

"KBagparHusie
ypaBHEHUS"

58

JIuneninoe
YpaBHEHUE C ABYMs
MIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
perieHus
ypaBHEHUH B LEBIX
quciaax

59

JIuneiHnoe
YpPaBHEHUE C IBYMs
MIEPEMEHHBIMH, €TO
rpaduK, MpUMEpPHI
pelieHust
YPaBHEHHM B LIEJIBIX
qHucaax

60

JInnennoe
YPaBHEHHUE C IBYMs
IIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
peneHns
YPaBHEHUHU B L[EIIBIX
quciax




61

Pemenne cucrem
JBYX JIMHEUHBIX
YPaBHEHUM C ABYMS
NIEPEMEHHBIMU

62

Pemenne cucrem
JBYX JIMHEUHBIX
YPaBHEHUU C ABYyMs
NEPEMEHHBIMU

63

Pemrenne cucrem
JBYX JIMHEUHBIX
YPaBHEHUU C ABYyMs
[IEPEMEHHBIMU

64

[Ipumeps! permenus
CUCTEM
HEJIMHEUHBIX
YPABHEHUM C IByMs
[IEPEMEHHBIMU

65

[Ipumepsl perienus
CUCTEM
HEJIMHENHBIX
YPaBHEHUU C IBYMs
[IEPEMEHHBIMU




66

I'paduyeckas
WHTEPIPETAIHS
YpaBHEHUS C ABYMS
NEPEMCHHBIMH U
CUCTEM JIMHEHHBIX
ypaBHEHUH C IByMs
epeMEHHBIMHU

bubmuoreka [IOK
https://m.edsoo.ru/7f43d6d
6

67

I'paduueckas
UHTEpIpETALIUS
YPaBHEHHUS C IBYMS
[IEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMU

bubnuoreka [{OK

https://m.edsoo.ru/7f43d6d
6

68

Pemienue
TEKCTOBBIX 3a/a4 C
TIOMOIIBIO CUCTEM
YpaBHECHUU

69

Pemenue
TEKCTOBBIX 3a/a4 C
TIOMOIIBIO CUCTEM
YpaBHECHUU



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

70

Pemienue
TEKCTOBBIX 3a/a4 C
TIOMOIIBIO CUCTEM
YpaBHECHUU

71

YuciioBbie
HEPABEHCTBA U UX
CBOICTBA

72

YuciioBble
HEPABEHCTBA U UX
CBOWCTBA

73

Hepasenctso ¢
OJTHOM IIEPEMEHHOU

74

Jlunerinbie
HEPABEHCTBA C
OJIHOW EPEMEHHOM
U UX pelICHUE

bu6muoreka [IOK
https://m.edsoo.ru/7142¢c69
2

75

JInneninsle
HEpaBEHCTBA C
OJTHOM IIEPEMEHHOU
U UX pelIeHue

bubmuoreka [IOK
https://m.edsoo.ru/7142c¢84
0

76

JInaenabie
HEPaBEHCTBA C



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840

OJIHOM MTEPEMEHHOU
U UX pelIeHue

77

Cucrembl
JIMHEUHBIX
HEPABEHCTB C OTHOU
MIEPEMEHHON U UX
pelieHue

butnuoreka [IOK

https://m.edsoo.ru/7f42¢cb8
8

78

Cucrembl
JIMHEUHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOU U UX
pelieHue

bubnuoreka [IOK
https://m.edsoo.ru/7f42cd2c

79

CucremMnl
JIMHEWHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOU U UX
pelieHne

80

N3obpaxenue
peneHus
JIMTHEUHOTO
HEpaBEHCTBA U UX
CUCTEM Ha
YUCIIOBOU MPSIMOMN

bubnuoreka [{OK
https://m.edsoo.ru/7f42¢c9e4



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

81

N3o6pakenue
peLIeHus
JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha
YHCJIOBOW MPSAMOM

bubmuoreka [IOK

https://m.edsoo.ru/7f42¢c9e4

82

KonTposnbnas
pabota o TeMam
"HepaBeHcTBa.
Cucremsbl
ypaBHEHHIT"

83

[Tonsarue GpyHKIIUMA

bu6moreka [IOK

https://m.edsoo.ru/7f433cl

2

84

Ob6nactb
OTIpE/ICTICHUS U
MHO>KECTBO
3HaYeHUMN QYHKIIUN

bubmuoreka [IOK

https://m.edsoo.ru/7f433d8

4

85

CriocoOb1 3a1aHus
byHKIHHA

86

I'paduk pynkunun



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84

87

CaoiicTBa (QyHKIIHNH,
UX 0TOOpaXxeHHe Ha
rpaduke

88

Urenue n
MIOCTPOCHHE
rpadukoB QyHKIMIA

89

[Tpumepsl rpadukoB
byHKIHIH,
OTPaXKAIOIIUX
peaabHbIC
IIPOIIECCHI

90

OyHKINH,
OMUCHIBAIOIIIHE
MPSMYIO U
o0paTHy10
IPONOPLHUOHAIIbHbBIE
3aBUCHUMOCTH, UX
rpaduKu

bubmoreka [IOK

https://m.edsoo.ru/7f434bb
C

91

l'unepGona

92

l'unepOona

93

I'padpuk pynkumn y
= X2

bubnuoreka [{OK
https://m.edsoo.ru/7f4343¢
2



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

bubmunoreka [IOK

94 Epa;bm( QymiLiiy https://m.edsoo.ru/7{43457
=x )
QOYHKINH Y =X2, Y =
Xy =%y =i Bbubmuoreka ITOK
95 rpagurieckoe https://m.edsoo.ru/7f434d3
peIIcHHe g
YPaBHEHUU U -
CHUCTEM ypaBHECHHUI
OyHKIUU Y =X>, Y =
X%y =%y =[x bubmmoreka IJOK
96 rpagieckoe https://m.edsoo.ru/7f434eb
perieHue 4
YPaBHEHUU U -
CUCTEM YPaBHEHUH
[ToBTOpEHHE
OCHOBHBIX TIOHSITHIA
97 1 METOJIOB KypCOB 7 bubmmoreia LIOK
https://m.edsoo.ru/7f4371aa
H 8 KJ1acCOoB,
000011eHNEe 3HAaHU
IToBTOpEeHue bubnmnoreka [JOK
98 OCHOBHBIX TIOHATHUI https://m.edsoo.ru/7f43736

Y METOJIOB KypCOB 7

C



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

M 8 KJIacCOB,
000011IeHNEe 3HAHMI
[ToBrOpeHue
OCHOBHBIX NOHSITHH bu6mmoreka [JOK

99 1 METOJIOB KypCOB 7 1 https://m.edsoo.ru/7f43751
1 8 KJI1accoB, 0
00001IeHNEe 3HAHMI
[ToBTOpeHue
OCHOBHBIX NOHSITHI bubmnoreka LIOK

100 | u MeTom0B KypcoB 7 1 https://m.edsoo.ru/7f4376b
1 8 KJIaCCOB, 4
000011eHNE 3HAHUH
Hrorosas bubmoreka [IOK

101 | KoHTpoOJBHas 1 https://m.edsoo.ru/7f436b8
pabora 8
IToBTOpEeHune
OCHOBHBIX HOHSTHUI bubmuoreka LIOK

102 | u MeTom0B KypcoB 7 1 https://m.edsoo.ru/7f43785
1 8 KJI1acCOB, 8
000011eHNE 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 102

ITPOI'PAMME



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




9 KJIIACC

No
1/
11

Tema ypoka

KomuyecTBO yacoB

Bcer | KonrtposnbHbie

0 paboThI

[IpakTruecku
¢ paboThI

Jlara
U3YUYCHHU
s

DJeKTpOHHBIC ITU(POBBIC
00pa30BaTeIbHBIE PECYPCHI

Panmmonansunie
Yyucia,
HppalroHaIbHbIC
YHCia, KOHEYHbBIC U
OCCKOHEYHEBIE
JeCATUYHBIE 1po0Ou

MHOXEeCTBO
JIEUCTBUTEIILHBIX
YHCen;
JICCTBUTEIIbHEIE
YypCia KaK
OCCKOHEYHEIC
JECATUYHBIE Tpo0OU

B3aumno
OJIHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM
JICUCTBUTEIILHBIX




YUCEIl U MHOKECTBOM
TOYEK KOOPAUHATHOMN
IPSAMOU

CpaBHeHUE
JIEUCTBUTEIILHBIX
qHCe,
apupmMeTHIeCcKue
JICUCTBHUS C
JIeCTBUTEIILHBIMHU
YHUCJIaMHU

[TpubnuxénHoe
3HA4YCHUE BEITMYNHBI,
TOYHOCTD
PUOTHKEHUS

Okpyrmenue yucen

OxpyriieHue yucen

[Ipukuaka v oneHka
pEe3yJIbTaTOB
BBIYUCIIEHUN

IIpukuaka v oleHKa
pEe3yJIbTaTOB
BBIYUCIIEHUN




JIunentHoe
ypaBHeHHUE. Pemenne

bu6morex [IOK

10 YPapHEHHH, https://m.edso0.ru/7f43bf66
CBOJIIAIIINXCS K
JINHENHBIM
JIunerinoe
ypaBHeHue. Perienue
11 YPaBHEHU,
CBOJIAILIUXCS K
JIMHEUHBIM
KBagparnoe
ypaBHeHUe. Penienue bubnuoreka [{OK
12 ypaBHEHHH, https://m.edsoo.ru/7f43¢c54
CBOIAIINXCS K 2
KBaIpaTHBIM
KBanparnoe
ypaBHeHue. Pemienue bubnmnoreka [{OK
13 YpaBHEHUH, https://m.edsoo.ru/7f43c54
CBOIAIIMNXCS K 2
KBaIpaTHBIM
BiKBazpaTHELE bubnuoreka [IOK
14 https://m.edsoo.ru/7f43c3d
ypaBHEHUS

0



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

15

bukBaaparubie
YpaBHCHUSA

bubmuoreka [IOK
https://m.edsoo.ru/7f43c3d
0

16

[Ipumeps! perienus
YPaBHEHHUU TPETHEU U
YETBEPTOM CTENECHEN
pa3JIOKEHUEM Ha
MHOXXHUTEIN

17

IIpumeps! pemenus
YPaBHEHUM TPETHEU U
YeTBEPTOU CTEIICHEN
pasyIoKEHUEM Ha
MHOKUTEIN

18

Pemenne
JTpOOHO-paIMOHAIbH
bIX YPAaBHEHUH

bu6moreka [IOK

https://m.edsoo.ru/7f43¢9b
6

19

Pemenne
JTpOOHO-paIMOHATbH
bIX YPAaBHEHUH

bu6mmoreka [IOK
https://m.edsoo.ru/71f43¢c9b
6

20

Pemenne TekcTOBBIX
3a11a4
anreOpanyecKkuM
METOI0M



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

21

Pemenne TekCTOBBIX
3a11a4
anreOpanyecKkuM
METOI0M

22

Pemenne TekcTOBBIX
3a11a4
anreOpanyecKkuM
METOI0M

23

KonTtponbHas padora
1o TeMe " YpaBHEHUS
C OJITHOU
nepeMeHHon"

24

YpaBHEHUE C ABYMS
MEPEMEHHBIMU U €T0

rpadux

bu6muoreka [IOK
https://m.edsoo.ru/7f43d0b
4

25

YpaBHEeHUE C ABYMs
MEPEMEHHBIMU U €T0

rpadux

bu6mnoreka [IOK

https://m.edsoo.ru/7f43d0b
4

26

Cucrema aByx
JIMHENHBIX
YpPaBHEHUM C ABYMS
IIEPEMEHHBIMU U €€
pelieHue



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

27

Cucrema aByx
JIMHENHBIX
YPaBHEHUM C ABYMS
IIEPEMEHHBIMU U €€
pelieHue

28

Cucrema aByx
JIMHEWHBIX
YPaBHEHUU C AByMS
IIEPEMEHHBIMU U €€
pelieHue

29

Cucrema aByx
JINHENHBIX
YPaBHEHUU C IBYMs
IIEPEMEHHBIMU U €€
pelieHue

30

Pewmenue cucrem
JIByX YPaBHECHUH,
OJTHO U3 KOTOPBIX
JINHENHOE, a IpyToe
— BTOPOM CTENEHU

bubnuoreka [{OK
https://m.edsoo.ru/7f43d23
a

31

Pewrenne cucrem
IByX YPaBHEHMH,
OJTHO U3 KOTOPBIX

bubnuoreka [IOK
https://m.edsoo.ru/7f43d55
a



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

JINHENHOE, a IpyToe
— BTOPOU CTEIECHU

32

Pemenue cucrem
JIByX YPaBHECHUH,
OJTHO U3 KOTOPBIX
JMHEWHOE, a IPyroe
— BTOpPOW CTENEHU

33

Pewmenne cucrem
JByX YPaBHEHHH,
OJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe
— BTOPOW CTEIEHU

34

I'paduueckas
MHTEPIIpETALNS
CHUCTEMBI YPABHEHUH
C ABYMs
[IEPEMEHHBIMU

35

Pemnienue TeKCTOBBIX
3aja4
anreOpanyecKuM
CIT0COO0OM

36

Permenne TeKCTOBBIX
3a71a4




anreopandecKum
cHocoOoM

37

KontponbHas padora
o TeMe "CucTtemMbl
ypaBHEHUI"

38

YuciioBble
HEPABEHCTBA U UX
CBOWCTBA

39

YuciioBble
HEPABEHCTBA U UX
CBOICTBA

bu6muoreka [IOK
https://m.edsoo.ru/7f43ad5a

40

JIuneliHbIe
HEpPABEHCTBA C OJTHOU
IIEPEMEHHOU U UX
pelieHne

bubnuoreka [IOK
https://m.edsoo.ru/7f43af08

41

JInHenHbie
HEPABEHCTBA C OJHOU
MEPEMEHHOU U UX
pelieHue

bubnuoreka [{OK
https://m.edsoo.ru/7f43af08

42

JInHewnHbie
HEPABEHCTBA C OJHOU
MEPEMEHHON U UX
pelieHue

bubnuoreka [IOK
https://m.edsoo.ru/7f43af08



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

43

CucreMbl THHEHMHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHON U UX
pelieHue

44

Cucrtembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOU U UX
pelieHue

45

CucteMbl TUHEUHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOU U UX
pelieHue

46

KBagparusie
HEPABEHCTBA U UX
pelieHue

bu6muoreka [IOK
https://m.edsoo.ru/7f43b09
8

47

KBagparusie
HEpPABEHCTBA U UX
pelieHue

bu6mnoreka [IOK

https://m.edsoo.ru/7f43b21
e

48

KBagparusie
HEpPABEHCTBA U UX
pelieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f43b5a
2



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2

49

KBanparusie
HEPABEHCTBA U UX
pelenue

50

KBanparusie
HEPABEHCTBA U UX
pelenue

51

I'paduueckas
WHTEPIPETAIHS
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMS
IEPEMEHHBIMH

bu6mmoreka [JOK

https://m.edsoo.ru/7f43b09
8

52

I'paduueckas
WHTEPIPETAIHS
HEPaBEHCTB U CUCTEM
HEPABEHCTB C JABYMS
nepeMEHHBIMU

53

KonTtponbHas padora
o TeMe
"HepaBencrtna"

54

KBagparnunas
dyHkus, e€ rpaduk
Y CBOWCTBA

bu6moreka [IOK

https://m.edsoo.ru/7f4396¢
6



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6

KBagpatnunas bubmuoreka [IOK
55 ¢yHKus, e€ rpaduk https://m.edsoo.ru/7f43984
¥ CBOWCTBA 2
KBangparununas bu6mmoreka [JOK
56 bynkuums, e€ rpaduk https://m.edso0.1ru/7f4399b
U CBOMCTBA 4
[Tapabomna,
KOOPIMHATBI bu6mmoreka [JOK
57 BEPLIMHBI TapadOoIbl, https://m.edsoo.ru/7f439¢b
OCb CHMMETpPHUH 4
napaboJIb
[Tapabomna,
KOOPAMHATHI
58 BGpEIHI/IHBI napa0obl bubamoreta LIOK
’ https://m.edsoo.ru/7f43a03a
0Ch CUMMETPHUHU
napadoJIbI
[Tapabouna,
KOOPIMHATHI
59 BepEIHI/IHBI napadobI bubmmorexa HOK
’ https://m.edsoo.ru/7f43alac
0Ch CHMMETPHH
napaboib
60 [TapaGouna, bu6mmoreka [IOK

KOOpAHNHATHBI

https://m.edsoo.ru/7f43a31e



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

BEPIIMHBI TapadoIIbI,
OCb CUMMETPHUU
napaboJibl

61

[Tapabomna,
KOOPJIUHATHI
BEPIINHBI TapadoIbl,
0Ch CUMMETPHH
napaboJIb

bu6munoreka [IOK
https://m.edsoo.ru/7f43a52
6

62

[Tapabona,
KOOPJIUHATHI
BEPIIMHBI TapadoIbl,
OCh CHUMMETPHH
napaboJIbI

63

I'padpuxu pynkumii: y
=kx,y=kx + b,
y=k/x, y=Xx3, y=vX,
y=Ix|

64

I'padpuku pynkumii: y
=kx,y=kx + b,
y=k/x, y=X3, y=vX,
y=Ix]

65

I'padpuku pynkumii: y
=kx,y=kx + b,



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

y=k/x, y=x3, y=vX,
y=x|

66

I'paduku pynkmmii: y

=kx,y=kx + b,
y=k/x, y=x3, y=vX,
y=x|

67

I'paduku pyskmmii: y

=kx,y=kx+b,
y=k/x, y=x3, y=vX,
y=x|

68

I'paduku pysxmmii: y

=kx,y=kx + b,
y=k/x, y=x3, y=vX,
y=x|

69

KonTponbhas pabora
o Teme "dyHkuun"

bubnuorexa [IOK
https://m.edsoo.ru/7f43ab8
4

70

IloHsiTHE YHNCIIOBOU
OCJIEeI0BATEILHOCTHA

bubnuoreka [IOK
https://m.edsoo.ru/7f43e6¢c6

71

3amaHue
[I0CJIEI0BATEIHLHOCTHA
PEKYPpPEHTHOM

bu6muoreka [IOK
https://m.edsoo.ru/7f43ebda



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

dbopmyoit u
dbopmyIoii n-ro wieHa

Apubdmernyeckas u

72 reoMeTpuyecKas bubmmorexa [OK
P https://m.edsoo.ru/7f43ed7¢
MIPOTPECCUu
A
S budmnorexa 10K
P https://m.edsoo.ru/7f43f3b4
IIPOTPECCUH
dopMyIIbl N-TO YJIeHa
I
P . https://m.edsoo.ru/7f43f58a
MPOTPECCUil, CYMMBI
MEPBBIX N YJICHOB
@opmyIibl N-ro wieHa
o busmnotexa 10K
P . https://m.edsoo.ru/7f43ef2¢c
MIPOTPECCUii, CYMMBI
NEPBBIX N YJICHOB
@OopMyIIBI N-TO YJICHA
aqu)MeTquCKOVH ! bubnuoreka [IOK
76 TrEOMETPHUYECKOM

IIPOrPECCUI, CYMMBI
IIEPBBIX N YWIECHOB

https://m.edsoo.ru/7{f43{0c6



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

77

@opMyIIBI N-TO YJICHA
apupMeTHIEeCKON u
TEOMETPHUYECKOM
IIPOrPECCUN, CYMMBI
IIEPBBIX N YICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43172¢

78

@OopMyIIBI N-TO YJICHA
apupMeTHIECKON U
r€OMETPUYECKON
IIPOrpeCCUil, CYMMBI
IIEPBBIX N YWICHOB

bubnmoreka [JOK
https://m.edsoo.ru/7143{8a0

79

N3obpaxkeHre 4ieHOB
apu(pMeTHYEeCKOn U
TFE€OMETPHUYECKOM
MPOrPECCU TOUKAMH
Ha KOOPAWHATHOU
ITOCKOCTH

80

N3obpakeHne 4jaeHOB
apu(MEeTHICCKON 1
F€OMETPUYECKON
MPOrPECCHUI TOUKaMHU
Ha KOOPJIAWHATHOU
MIJIOCKOCTH



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

JInHENHBIN U

81 AKCIOHEHIMAIbHbBIMN
pocT
82 Cl10HBIE TPOLICHTHI bubmorexa TIOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [JOK
83 Co>xHBIE MPOIICHTHI https://m.edsoo.ru/7f4401a
6
KonTponbHas pabora
%4 o TeMme "Hucnobie bubnuoreka [{OK
IIOCJIEIOBATEIIbHOCTH https://m.edsoo.ru/7f4404{8
"
[ToBTOpEHUE,
00001meHue u
CHCTEMaTU3allHs
3HAHUU. 3aMNuCh,
83 CpaBHEHHUE, ICNUCTBUSA
C JIEUCTBUTEILHBIMUA
YHCJIaMHM, YUCIIOBas
npsMast
[ToBTOpeHue,
86 000011EeHNE U

CHUCTCMAaTHU3al A



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

3HaHui. [IponeHTsl,
OTHOIIIEHUS,
MPOIMOPLUH

87

[ToBTOpEHME,
o0oO0mieHue u
CHUCTEMaTH3alHs
3HaHui. OKpyIJICHHE,
npuOIKeHue,
OLICHKa

88

[ToBTOpeHue,
000011eHNE U
cHCTEMaTH3aIlus
3HaHu#. Penienue
TEKCTOBBIX 3a7a4
apu(pMETHIECKUM
CII0COO0OM

bubmmoreka [JOK

https://m.edsoo.ru/7f443b1
2

89

[ToBTOpEHME,
000011IeHIE U
CHCTEMaTH3alHs
3HaHuU. Penenne
TEKCTOBBIX 3a/a4
apupMeTUICCKUM
crocobom

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd
4



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHME,
00001IeHNE U
CHCTEeMaTH3alus
3HaHuU. Penienue
TEKCTOBBIX 3aJ1a4
apu(pMEeTHICCKIM
CII0COOOM

bu6mmoreka [JOK

https://m.edsoo.ru/7f443fea

91

[ToBTOpEHNE,
00001IEeHNE U
CUCTEMAaTU3aLUA
3HaHUM.
IIpeoOpazoBanue
anreOpanyecKux
BBIPAKCHUH,
JIOTTYCTUMbIE
3HAYCHUS

bu6muoreka [IOK

https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue,
000011EeHNE U
CUCTEMATH3aLUA
3HaHUM.
[IpeoOpazoBanue
anreOpanyecKux
BBIPAXKCHUN,

bu6mmoreka [IOK

https://m.edsoo.ru/7144436

4



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364

AOITyCTUMBIC
3HA4YCHUA

93

[ToBTrOpEHue,
o0oO0uieHune u
cUCTEMaTH3aLus
3HAHUU.
[IpeoOpazoBanue
anreOpanyecKux
BBIPAXKCHU,
Oy CTUMBIE
3HAYEHUS

bubnuoreka [{OK

https://m.edsoo.ru/7f444612

94

[ToBTOpEHUE,
00001IeHNE U
CUCTEMATH3aLU
3HaHUM.
IIpeoOpazoBanue
anreOpanyecKux
BBIPAYKCHU,
IOy CTUMBIE
3HAYCHMUS

bubnuorexa [IOK

https://m.edsoo.ru/7f444a9

4

95

IToBTrOpEHue,
000011EeHNE U
CUCTEMATHU3aLIHs

bu6mmoreka [IOK

https://m.edsoo.ru/71444c5

6



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56

3HaHUU. OyHKIUNU:
IIOCTPOCHHE,
CBOMCTBA U3y4YEHHBIX

byHKIMA

IToBTOpEHwUE,
00o00mmenue u
cucTeMaru3anus

96 3HaHU. OYHKIUU: Bubmorexa LHOK
https://m.edsoo.ru/7f444144
MOCTPOEHUE,
CBOMCTBA U3y4YEHHBIX
byHKIHHA
[ToBTOpEHUE,
00001IeHNE U
CHUCTEMaTH3allus bubnuoreka [IOK
97 3HaHu. OyHKINN: https://m.edsoo.ru/7f44516
MMOCTPOCHHUE, a
CBOMCTBA U3y4YEHHBIX
byHKIMA
[ToBTOpEHue,
00o01IeHNE 1 bubmmoreka [IOK
98 CHUCTEeMaTU3aIus https://m.edsoo.ru/7f4452¢

3HaHuu. OyHKUNM:
IIOCTPOCHHUE,

6



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

CBOMCTBA U3y4YEHHBIX
byHKIMA

99

[ToBTrOpEHue,
o0oO0uieHune u
cUCTEMaTH3aLus
3Hanuil. ['papuueckoe
pelleHne ypaBHEHUN
U UX CUCTEM

bu6muoreka [IOK

https://m.edsoo.ru/7f44551
6

100

[ToBTOpEHue,
0000111eHNE U
CHUCTEMaTH3allNs
3HaHui. ['paduueckoe
pelieHrne ypaBHeHUI
U UX CUCTEM

101

HToroBas
KOHTPOJIbHAs paboTa

102

O0o001IeHuEe U
cucTeMaTHU3alus
3HAHUHN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102



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




YYEBHO-METOMYECKOE OBECTIEYUEHUE OBPA3OBATEJILHOIO
[TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 11 VYEHUKA

» Anre6pa, 8 kirace/ Mep3isk A.I, ITononckuii B.b., SAxup M.C.; ox
penakuueii [Tomonsckoro B.E., O6mmecTBo ¢ orpaHn4eHHON
orBeTCcTBEeHHOCTHIO M3narensckuit nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3narennpcTBO «IIpocBerienne»

METOUYECKUE MATEPUAJIBI JIA YUUTEJIA

HUDPOBLIE OBPA3OBATEJIbHBIE PECYPChI 1 PECYPCBI CETHU

NUHTEPHET



KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIBI
7 knacc
Bxonnast KoHTpoJsibHas paboTa 1Mo MaTeMaTuke JUisl 7-KJIAaCCHUKOB

1. Paznoxxenue yuncia 42 Ha MPOCThIC MHOKHUTEIN UMEET BUI.
1)4-2-72)2-:3-7 3)2:2:3-74) 6-7

2.Kakoe u3 uncesn neaurcs Ha 57

1) 121333 2) 133050 3) 411148 4) 555554
3.Uemy paBHa pa3HOCTb uucen 7 u 3 ?

1) 102) 19 3) 4 4) 37

4.Boeruucnure: —34+56
1)—222)—-123)904)22

5. Beruucnure: —12—18

1)-62)303)-304)6

6. Beruucnure: 0,84 : (—0,7)
1)1,22)—-143)-1,24)—-12

7.Haiigute momaas npsamoyroibanka ABCD,
ecit A(—1; 3), B(1 ; 3),

C( ;-1), D(-1 ; —1). (3a equHuUIly UBMEPEHUS IPUHATH | KIIETKY.)



KonTponbhas padora Ne 1 «ParmonanbHbIe Yuciay

1

3'|
B . | +SE| D,g
BIYUCIIUTE: Q) |

:6) (1,075 —0,05) : 0,25.

ITorparunu 80% umeBIIUXCS JEHET, U eié octanoch 60 p. CKOIbKO JeHer
OBLJIO TTEPBOHAYATIEHO?

. 3 4
Haitgure 3Hauenue Beipaxkenus: 3,5 - 2 —3 .

Paznoxure Ha npocThie MHOXKUTENH uKcia: a) 102; 6) 540.

N3 21 xr xyonkoBoro ceMeHu noiayuunu 5,1 kr macma. CKOJIBKO macia
MOJIYYUTCS U3 28 KT XJIOKOBOTO CEMEHHU?

KonTponbhas pabora Ne 2 « AnreOpanidyeckue BhIPAKCHUS

Haiinure 3naueHue BoipaxkeHus 6x — 8y npu x = 2/3, y = 5/8.

[Ipeobpa3yiiTe B MHOTOWIEH: a) (Y — 4)2; 0) (7x + a)2; B) (5¢c—1)(5¢ +
1); r)(3a+2b)(3a-2b).

YIpocTuTe BhIpaKeHUE:

a)2x—3y—11x+8y;6)5(2a+1)—-3;B) 14x—(x—1) + (2x + 6).

Paznoxxure Ha MHOXKUTEIH: a) x2 —49; 0) 25x2 — 10xy+y .

W3 nBYX ropoj10oB, pacCTOSIHHE MEX Ty KOTOPBIMH S KM, OTHOBPEMEHHO
HABCTpEUy JAPYT APYTy BbIEXaJH JITKOBOH aBTOMOOMIIb U TPY30BHK H
BCTPETHJIUCH uepe3 ¢ 4. CKOPOCTH JIETKOBOI'O aBTOMOOHIISL 0 KM/4.
Haiiaute ckopocTh rpy3oBuka. OTBETETE Ha BOIIPOC 3314, CCIIH § =
200, t= 2, v = 60.

Packpoiite ckoOku: 3x — (5x — (3x —1)).

Kontponbnas padora Ne 3 «JluHeiiHbie ypaBHEHU»

Pemure ypaBuenue: a) 1/3 e x =12; 0) 6x—10,2=0; B)S5x—-4,5=3x+
2,5;

Tanst B mikosry cHauama enet Ha aBToOyce, a MOTOM HAET nemkoM. Bes
nopora y Hee 3aHuMaet 26 MuH. Vet oHa Ha 6 MUH J1OJIbIIE, YEM €IET Ha
aBToOyce. CKOJIbKO MUHYT OHa €/IeT Ha aBToOyce?



e B 1ByX capasx CI0XKEHO CEHO, IPUYEM B IIEPBOM capae ceHa B 3 pasza
Oomb1re, yem BO BropoM. [locie Toro kak u3 mepBoro capas yesnu 20 T
ceHa, a Bo BTopo# npuse3nu 10 T, B 000uX capasx ceHa CTajlo OPOBHY.
CKOJIBKO BCEro TOHH CeHa ObUIO B ABYX capasix MepBOHAYaIbHO?

e Peuinre cucteMy ypaBHEHHM:

{3x—-y=7,
{2x+3y=1.
S5.IIpsimas y = kx + b npoxoaut uepe3 Touku A(S; 0) u B(-2; 21).
Hammmmre ypaBHeHue 3TOM PSAMON

6.BrIsicHUTE, IMEeT JI PelIeHUs] CHCTEMa U CKOJIBKO:
{Sx—y=11,
{—10x + 2y =-22.

Kontponsnas pabora Ne 4 «Koopaunats! u rpapuku. OyHKIUN»

o Dyukius 3agana popmynoit y = 6x + 19. Onpenenure:
a) 3HaueHue y, ecnu X = 0,5; 6) 3HaYeHUE X, IPU KOTOPOM Y = 1; B)
MPOXOAUT JU Tpaduk GYHKITUHU Yepe3 Touky A(—2; 7).

e a) [Tocrpoiite rpaduk QyHkumu y = 2x—4.
0) Ykaxxurte ¢ moMOIIbIO Ipaduka, YeMy paBHO 3HaUEHUE y npu x= 1,5.

e B 011HOI1 1 TOH k€ cucTeMe KOOpAMHAT MOCTpoiTe rpaduku PyHKIIHI: a)
y=-2x;0)y=3.

e Haiinure KOOpIUHATHI TOYKH nepecedeHus rpadukoB PyHKIu y = 47X —
37uy=-13x +23.

e 3anaiiTe hopMyIoi JIMHEHHYIO (PYHKITHIO, TpadUK KOTOPOH MapaijieicH
psAMOM y = 3X — 7 ¥ IPOXOAUT Y€pe3 HAYaJI0 KOOPAUHAT.

KonTponbhas padora Ne 5 (utorosasi) 3a 7 Kiacc

® YIpoCTUTE BhIpaKeHUE: a) 3a2b . (—5a3b); 0) (2x2y)3.
e Pemmmre ypaBHeHue 3x —5 (2x + 1) =3 (3 — 2x).

2
e PazjioxuTe Ha MHOXUTENU: a) 2Xy — 6y ; 0) a3 —4a.

e [lepumerp Tpeyronbauka ABC pasen 50 cm. Ctopona AB Ha 2 cm
6omnbire croponsl BC, a cropona AC B 2 pa3za 6ombiiie ctoponsl BC.
Haiinure cTOpOHBI TPEYTOJIBHUKA.



e JlokaxxuTe, 4TO BEpHO paBeHCTBO (a+c¢)(a—c)—b(2a—b)—(a—b+¢)
(a—b-c¢)=0.

e Ha rpaduke pynkuuu y = 5x — 8 HalijuTe TOUKY, abcIrcca KOTOpoi
MIPOTHBOIIOJIO’KHA €€ OpJIUHATE.

& Kiacc

BxoaHast KOHTpoJIbHAs paboTa

1. YpocTuTh BBIpaKeHHUE.
a) (b+c)(b—c)—b(b—2c¢);
0) (a—2)(at4)—(at1)*;
B) (—2a’b)*(—5a%b)>.
x+9  x—1 _

2. Pemnts ypaBHeHHE: —— —

3. Pa3noXuTh MHOTOUYICH Ha MHOXKHUTEIIH.
a) 2a*> —2ab?* 0)4a>—b*+2a-—b.

4. 3anava. B n1Byx xpanunumniax Obl1o ogMHAKOBOE KonuecTBO yris. Korna
13 MEPBOro XpaHWiauina Beiee3nu 680t yris, a u3 sroporo — 200T, To B IepBOM
OCTaJ0Ch B 5 pa3 MEHbIIE yIiid, 4eM BO BTOPOM. CKOJIBKO yIJis ObLIO B KaXA0M
XpaHWINILE cHavasa’?

5. Pemuth cuctemy ypaBHenuit: {3x — 2y = 14, 2x + y = 7.

6. a) [loctpoiite rpapuk ¢pynkuuu y=2x+2. C nomoupo rpaduka Haiaure
3Ha4YeHue (YHKIMH, COOTBETCTBYIOIIEE 3HAUYCHUIO apTyMEHTa paBHOMY -3.

0) Onpenenure, MpoxoauT i rpaduk GyHkiuu yepes Touky A(-10;-18).

8-100"
7. BbIUUCIUTE: P



Kontponbnas padora Nel “Kanparusie kopuu. Crenenu. KBaaparabii
TPEXUIEH”

1. Beruuciure:

a) /0, 64 —/0, 04;
6) 3 «+/0, 16;
B) /900 « /100

2. Halinure 3Ha4Y€HNE BBIPAKEHHUS:

Ve 056 14 »2(3);

3. Pemnte ypaBHEHUSA:
a)x =169; 6)x -0,01 =0,03;

4.1IpencraBbTe MPOU3BENCHUE

4 . -6
(4.6 - 10°) - (25 - 107) g crapnapraom Buae uncia.

5. Haiinute 3HaueHuE BBIPAKECHUSA:

a)d' 4% 6)6°:6% B2

6. YrpocTHuTe BhIpAKECHHE:
a) (x‘3 )4-x'4; 6) 1,5a°b™ -4ab* .

37°.97¢
7. Boruucaute: 27°

8. Pa3noxure Ha MHOXUTEIU KBAAPATHBINA TPEXUICH

x° — 18x + 45

KontponbHas padora No2 "Anrebpandeckue npoou"

I BapuaHT



Nel. Cokparure po0Ob:

15xy4 ab—b 4x2—y2
a)—— 0 B ———
) 10x3y2 ) b2 2x—y

No2. BeImoJtTHUTE NEHUCTBUS:
2

a a—3 2x 2x 7a
a) 3 + a+5 6) el T x+2 B) a—b 7
Ne3. YopocTute BbIpaxeHue:
5 5 5
2 2 a+2
(a+2) a—4
Ne 4. BeimmoitHuTE IEUCTBUA:
2 2 2 2 243 2
b a-b 2x=2y  x-y . —2a . a_
Rt TI] ) ERE

No5. Ynpocture BolpakeHue:

Kontponbnas padora Ne3 “KBanparubie ypaBHEHUS

1. Pemute ypaBHEHUE:

a) 12 —x*=11; 6)x* — 10x =0.

2. Pemnte ypaBHEHUS:

a) x* -5x -1=0; 0) 2x* -9x +4 =0.

3.IIpssMoyTopHBIN Ta30H 0OHECEH H3ropoabio JuymHOoN 30M. [Tnomans
rasona 56m”. Haiiure JUIMHBI CTOPOH.

4. Pemmre ypaBHeHue: x° — 5 =(x+5)(2x — 1).

5. CocTaBbTe KBapaTHOE YPAaBHEHUE, KOPHIMHU KOTOPOTO SIBJISAIOTCS YUCIa
-lm -3.

6. IIpu kakux 3naueHusx k ypasuenue x*+ 2x +k =0 umeer oqun KopeHn?
7. HaliiuTe 3HauCHUE BBIPAKEHUS X, * + X, % , HE pellas ypaBHEHHs, [JI€ X, U
X, - KOPHHU ypaBHeHuUs X* + 3x +2 =0.

8. B ypaBuenuu x* +px +15 =0 oxun u3 kopHeii paseH -5.Haiiaure Bropoii
KOPEHb M KO3(PDUIIUEHT P.

KontponbHas padora Ne4 «HepaBenctBa. CUCTEMBI ypaBHEHUI

1. PemmuTe HEpaBEHCTBO:
1
— ==
a)gx_Z 6) 2—7x>0

2. Pemmre METOIOM MOACTAHOBKU CUCTEMY YPABHEHUM



{21:—3}!: —12 {x—|—3y= 13,
D1 x+4y=27 5 L 2x+y=6.

3. PemuTe METOIOM CIOXKEHUSI CUCTEMY YpaBHEHUN
{39{7—5}’:—21 {5x+3y=2
2) 2x + 4y = 30 6) 3x— 2y =124
4. Pemmnre rpaguuecku CUCTEMY YpaBHEHHI
{ Tx+y =27 3y—2x =0,
a) 5x +4y =39 6)}f=—3x—|—11.
5. Pemwre 3amauy:
Ha nomuB ogHoro mnatesa v 3 capadaHoB nouuwio 9 MeTposn, a Ha MOLIUB 3

TaKuX ke TiatbeB U 5 capadanoB — 19 MeTpoB. CKOJIIBKO TKaHU TpeOyeTcs
Ha TMOIIKB OJHOIO IJIaThsl U OAHOTO capadana’?

HtoroBast KOHTpOJIbHAS paboTa
32a_ _ a3 [WTE JICUCTBUA: a)
a9 8a
. N 2
2. Tlocrpoiite rpagukn GyHKIMAY = —u y =x + ]

Ykaxxure KOOpAMWHATBI TOUYCK IICPCCCUCHUA OTHUX Fpa(l)I/IKOB.

7x—5 13x+1

3. PemmTe HEpaBEHCTBO 3 > — ¢ M HaWIuTe ero HauOoIbIIIee

CJIOINCIICHHOC PCIICHUC.

4. Pemmte ypaBHeHue a) 6x>-5x-1=10

5. Ympocrtute BhIpakeHue: (2\/§ + ﬁ)(zﬁ — \/g)

6. Karep, coOcTBeHHasi CKOPOCTh KOTOPOTO 8 KM/d4, MpOIIeN MO peKe
paccTtosiHie, paBHOE 15 KM MO TEUEHHIO PEKHM W TaKOE€ K€ PacCTOSHHUE
OpoTUB TeueHus. Haiiautre CKOpPOCTh TEUEHHS PEKH, €CIH Bpems,
3aTpa4yeHHOE Ha BECh IIyTh, PABHO 4 4.



9 kiacc

KonTtponbHas padora No 1 «YpaBHEHUS U HEPaBEHCTBA. YPABHEHUS C OJTHOM

nepeMeHHoi» 1.Pemute ypaBHeHue: a) x3 —81x=10;0) (x2 +1)/5-(x+1)4=
1.

2. Pemnre OMKBagpaTHOE ypaBHEHHE x4 — 19x2 +48 =0.

3. IIpu xakux a 3HaAYCHHUE IPOOH (a3 — 2a2 —9a+ 18)/(212 —4) paBHO HYIIO?

4. Pemure ypaBHEHHE:

2) By + D/(dy” +y) + (y — H(16y° — 1) = 3/(dy — 1)

6) (x> +3x + 1) (x> + 3[— 9) = 171.

5. HaliguTe KoOpanuHaThl TOUEK nepecedeHus rpadukoB GpyHKImii y = x3/(x -2)
2
ny=x —3x+1.

KonTtponbHas padora Ne 2 «YpaBHeHus u HepaBeHCTBAa. CHCTEMBI ypaBHEHUIN

1. Pemmre cucreMy ypaBHEHHM

{x-2y=1,

{xy+y=12.

2. OaHa 13 CTOPOH NMPSAMOYTOJIBHUKA Ha 7 ¢M OOJIbLIE IPYTOH, a €ro AMaroHaib

paBHa 13 cM. Haiinure cTOpOHBI IPSIMOYTOJIBHUKA.

3. He BBINONHSSA MOCTPOCHUS, HAUIUTE KOOPAUHATHI TOUEK MTEPECCUEHUS

OKpY)XHOCTH X +Yy =35 unpsaMon x +3y=7.

4. N3o0pa3uTte Ha KOOPAMHATHOMN TUIOCKOCTH MHOXKECTBO PEIICHUIN CHCTEMBI
HEPABEHCTB

{x2+y2§9,

{y—-x<1.
5. Pemnre cucremy ypaBHEHUN

{ 1/x—1/y=1/6,
{5x—y=0.



Kontponbnas padora Ne 3 «YpaBHeHus u HepaBeHcTBa. HepaBeHCTBaY

1. Jokaxxute HepaBeHCTBO (X —4)(x + 9) > (x + 12)(x — 7).
2. U3BectHO, uT0 3 <X < §, 2 <y <6. OueHure 3Ha4YeHUE BhIpaxkeHus: 1) 2x +
y; 2) Xy; 3) x —y. 3. 3.Pemure HepaBeHcTBO: 1) 2x/7 > —14;2) 3x — 8 <4(2x —
3).
4. Haitnutre MHOXXECTBO perieHnit HepaBeHcTBa: 1) (2x +3)/3 —(x + 1)/4 <-1; 2)
Sx+2<4(2x—-1)-3x.
5.Ilpn KakuX 3HaAYECHUSIX IEPEMEHHON UMEET CMBICII BBIPAKEHUE V[3x—9] +

1/N[40 — 5x].
2 2
6.Jlokaxkute HepaBeHCTBO 10X —6xy +y —4x+ 6> 0.

Ilpumeuanue: 6 Keadpamubzx CKOOKaX [ ] — eblpasiceHue ujiu 4ucio,

HaxoOswuecs noo Oeticmauem apugpmemuuecko2o Kops \.

Koumponvnas paboma Ne 4 « Dynxyuuy

2
1. ®yukus 3aaana popmynoit f(x) = x /4 — x. Haitnure: 1) f(-2) u £(3); 2) nynu
GbyHKIUY.

2.Haitnure obnacts onpenenenus ¢pynkuu f (x) = (x + 2)/()(2 +x —20).

3.IToctpoiite rpaduk Gyukimu f (x) = X2 — 2x — 8. Wcnonw3ys rpadux,
HalauTe:

1) obnacTh 3HaueHU PyHKINH;

2) NIpOMEKYTOK BOo3pacTaHusl (QyHKIUU;

3) MHOXeCTBO penieHuit HepaseHctna f (x) < 0.

4 Ioctpoiite rpaduk pynxumm: 1) £ (x) = Vx —2; 2) £ (x) = V[x - 2].
5.Haiizute oGmacts onpexenenns Gpyuxuun  (x) = V[x — 1]+ 2/(x2 - 9).

2
6.11pu kakux 3HaUeHUSAX b 1 ¢ BepmmHA mapadonsl y = 3X  + bx + ¢ HaxoauTCs
B Touke A (-2; 1)?
Kontponbhas padora Ne 5 «HucnoBblie nocneaoBaTeIbHOCTH

e Haiinute cymMmmy NepBBIX MATHAAATH WICHOB apu(MeTndecKon
nporpeccuu (an), ecnu al =2 u a2 =35.

® SfBisiercs nu uncio —6 uieHoM apudmeTuyeckoi mporpeccuu (cn), B
kotopoit cl =30u c7 =217



e Haiigute cymMmMy mepBbIX JIBa/IlIaTH WICHOB MOCIIEIOBATEIIbHOCTH,
3alanHou dopmyioit bn =2n + 1.

e Haiinurte cenpmoii uieH reomeTpudeckoit mporpeccuu (bn), eciu bl =
1500 u g =-0,1.

5. [locnenoBatenbHOCTH (bn) — reoMeTpudeckas Mporpeccus, B KOTOPOu
b4 =18 uq=+3. Haiiaure bl .

Kontponbnas padbora Ne 6 (uroroBas)
1. Yapocrtute Beipakenue ((x—y)/x — (y—x)/y) : (x+y)/xy.

2.Pemute cucteMy ypaBHEHHI

{X2+2y=—2,

{x+y=-I.

3.Pemute HepaBeHCTBO 3 + X < 8x — (3x + 7).

4.YpoCTUTe BhIpaKEHUE (3_3 . (a4)2) / a_6.
5.Pemure cuctemMy HEPaBEHCTB

{x2—5x+6§0,
{2x-5<0.

6.IlocTpoiite rpaduk QyHkiuun y =x — 4. YkaxuTe, Ipy KaKUX 3HAYCHUAX X

(I)YHKHI/I}I MMPUHUMACT ITOJIOKUTCIIbHBIC 3HAYCHU .

7.B dbepmepckom X035HUCTBE O] TPEeYNXy ObUIO OTBENIEHO JiBa ydacTka. C
nepBoro coopamm 105 11 rpeunxu, a co BTOPOTro, IJIOMAaIb KOTOpOro Ha 3 ra
6omnbire, coopanu 152 1. HaiiguTe muomaas Kaxk10ro y4acTka, €Ciii U3BECTHO,
YTO YPOXKaMHOCTh TPEYMXH HA MEPBOM y4yacTke Oblia Ha 2 11 ¢ 1 ra Oonblie, yem
Ha BTOPOM.
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