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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOI'O OOIIEro OOpa3OBaHWS: OHA
o0ecrieurBaeT M3y4eHHE IPYTrUX TUCIHIUIMH, KaK €CTECTBEHHO-HAYYHOr0, TaK W T'yMaHUTApPHOIO
IIUKIIOB, €€ OCBOCHHWE HEOOXOIMMO i TPOAOKCHHS OOpa3OoBaHHsI W B TOBCEIHEBHON JKU3HU.
PazBuTHe y 00ydJaromuxcsi HAyYHBIX MPEACTABICHUH O MPOUCXOXKICHUH H CYIITHOCTH aJireOpandecKux
abcTpakiuif, crnocobe OTpa)keHUs MaTeMaTUYeCKON HayKoW SBJIEHUH W MPOIECCOB B MPHpPONAE U
o0IIecTBE, POIM MaTEMaTHIECKOI0 MOICTTUPOBAHUS B HAYYHOM MMO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(GOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAUeCTB MBIMUICHUS, HEOOXOJUMBIX IS QIalTallud B
coBpeMeHHOM LH(poBoM obiecTBe. M3ydenue anreOpsl odecreunBaeT pa3BUTHE YMEHHs HAOIIOAATh,
CpaBHHBaTh, HAaXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOABI, (DOPMYJIIMPOBATH YTBEPKICHUS.
OcBoeHue Kypca anreOpbpl oOecreuynBaeT Pa3BUTHE JIOTMUECKOr'O MBIIIICHUS OOy4YaloUIUXCs: OHU
UCTIIONB3YIOT JeAYKTHBHBIE M WHIYKTUBHBIE pACCyKICHHs, 0O00OIeHNe U KOHKPETHU3AIHIO,
abctparupoBanne u aHajormro. OOydeHue anreOpe mpeanoyiaraeT 3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHON JIeTebHOCTH 00yYaloUINXCsl, TO3TOMY CaMOCTOSITENIbHOE pEellleHue 3a1a4 SIBJISIETCS
peanuzanuen AesiTeTbHOCTHOTO MPUHITUTIA O0yUYCHHS.

B crpykrype mporpammbel yueOHOro Kypca «Anredpa» Jjisi OCHOBHOTO OOIIEero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUEe JUHUHM: «Yucaa W BBIYMCICHUSNY,
«AnreOpanueckrue BBIpaXEHHS», «YpaBHEHUs W HepaBeHCTBa», «DyHkuumy». Kaxngas u3 »THx
COJIEPKATEIPHO-METOAMYECKUX JIMHUA Pa3BUBACTCSA Ha MTPOTSHKCHHHM TPEX JIET HM3Y4YCHHS Kypca,
B3aMMOJICHCTBYSl C JPYTMMH €ro JUHUSAMH. B Xoje wm3yueHus ydeOHOro Kypca OOydaromuMmcs
MPUXOJUTCS JIOTUYECKU PaACCYXKIaTh, UCIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN f3bIK. B CBs3M ¢
3TUM B TporpamMmy Yy4eOHOro Kypca «AureOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIPEJICTABJIICHHBIC BO BCEX OCHOBHBIX pa3Jelax MAaTeMaTHYeCKOro oOpa3oBaHHS M CIOCOOCTBYIOIIHEC
OBIIQJICHUIO OOYYaIOUIMMUCS OCHOB YHHMBEPCAIBHOTO MaTeMaThdeckoro si3pika. ConepikarenbHOU U
CTPYKTYPHOI OCOOEHHOCTBIO YI€OHOT0 Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nTuHUU «YuWClia U BBIYUCIICHUS» CIIYXKUT OCHOBOW JUIS JAJbHEHIIETO M3YyYeHUS
MaTeMaTUKH, CIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOMIMXCS JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHSI TIOIh30BAThCS AITOPUTMAMH, a TAKXKE IPUOOPETECHUIO MTPAKTHYECKUX HABBIKOB, HEOOX OJTMMBIX
JUTSL TIOBCETHEBHOW JKWU3HH. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAJBHBIMU U HPPALMOHAIBHBIMU YHUCIaMH, (OPMHPOBAHUEM IPEJCTABICHUN O
NEHCTBUTENFHOM 4YHCTIE. 3aBEpIICHUE OCBOCHUS YHCIIOBOW JIMHHHM OTHECEHO K CpeJHeMy OOIIeMy
00pa3oBaHMUIO.

Copepxanue OByX anreOpanvdecKux JUHUM — « ATeOpandecKrue BRIPAKCHUS» U «YPaBHCHUS H
HEPAaBEHCTBAa» CIIOCOOCTBYEeT (OPMUPOBAHUIO Y OOyYaroOmMXcs MaTeMaTHMYeCKOro armapara,
HEOOXOJMMOr0 JUIsi peIIeHHs] 3aJad  MaTeMAaTHKH, CMEXKHBIX TPEIMETOB H  MPAKTHUKO-
OPHMEHTHUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOro oOImero oOpa3oBaHUs YYEOHBIM MaTepHal
TPYIIHUPYETCS BOKPYT PAllMOHATIBHBIX BBIpaXEHHUI. AnreOpa AEMOHCTpUPYET 3HAUCHHE MAaTeMaTUKU
KaK S3bIKa IS MIOCTPOCHUS MAaTEeMATHYECKUX MOJIEIICH, OMMCAHUS TPOIIECCOB U SBICHUN PEalbHOTO
Mupa. B 3amaum oOydeHWs anreOpe BXOIAT TaKkKe IallbHEHINEe pPa3BUTHE aITOPHUTMHYECKOTO
MBIIIUICHHUS, HEOOXOIUMOr0, B YaCTHOCTH, JUIS OCBOCHHS Kypca HWH(OpPMATUKU, W OBIJIAJCHHE
HABBIKAMHM JCIYKTUBHBIX paccyxicHuil. [IpeoOpa3zoBaHre CHUMBOIBHBIX (OpPM CHOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K MaTEeMaTHICCKOMY TBOPYECTBY.

Copepxxanue (yHKIMOHATBHO-TPA(QUUECKON TUHUU HAlEJICHO HAa MOJy4yeHHE O0Yy4aroIUMUCS
3HaHMA O (PYHKIUSX KaK BaKHEWIEH MaTeMaTHYeCKOWM MOJIENU IS OMHUCAaHUS M HCCIEIOBaHUS
pa3HOOOpa3HBIX MPOIIECCOB M SIBJICHUHW B Mpupone u obmiecTBe. M3yueHne Marepuana criocoOCTBYET
pPa3BUTHIO Yy OOYYarOIIMXCS YMEHHUS HCIOJIb30BaTh pPA3JIMYHbIC BBIPA3UTEIbHBIC CPENICTBA SI3bIKA
MaTEeMAaTHKH — CIIOBECHBbIC, CHMBOJHMYECKHE, Tpauueckue, BHOCUT BKIaL B (OPMUPOBAHUE
MPEJICTABJIICHUN O POJTM MAaTEMATHUKH B PA3BUTUU ITUBUIIM3AIUU H KYJIBTYPHIL.



CorylacHo y4eOHOMY IUIaHy B 7-9 kiaccax u3ydaeTrcsi y4eOHbIH Kypc «Anredpa», KOTOPHIH
BKJIIOUAET CJIEAYIOIINE OCHOBHBIE pa3feNbl cojepxaHus: «Hucnaa u BeIYUCIEHUsN», «Anredpandeckue
BBIPAKECHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha n3yuenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca
B Heneno), B 8 kimacce — 102 gaca (3 yaca B Hezmenmo), B 9 kimacce — 102 gaca (3 yaca B HEIEN0).

COAEPKAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE U AECSITHUYHBIE, MEPEX0] OT OAHOW (OpPMBI 3amMCH APOOEH K APYroi.
[loHsiTHE panMOHANIBHOIO YMCIA, 3aIUCh, CPAaBHEHHWE, YIOPSJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue neMcTBUS C pallMOHATBHBIMY YHclaMu. Perienue 3a1au U3 peaqbHON MPAKTHUKU Ha
4acTH, Ha Ipo0Hu.

CreneHb ¢ HaTypalbHBIM IOKa3aTeeM: OIpeieieHne, Ipeodpa3oBaHe BHIPAKEHUN Ha OCHOBE
OIpeesIeH s, 3aUCh OONbIINX yuces. [IponeHTsl, 3anuch NpoLEeHTOB B BUJE ApoOH U Jpodu B BUJE
pOLEHTOB. Tpu OCHOBHBIE 3a/1a4M HA MIPOLIEHTHI, pEIICHUE 3a7a4 U3 PeaIbHON MPAKTHKU.

[IpuMeHeHne MPU3HAKOB AETUMOCTH, Pa3JIOKEHUE HA MHOKHUTENIN HATYPAJIbHbBIX YUCET.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00paTHasi MPONOPLMOHATIbHOCTH.

Anre6panyecKue BbIpaskeHUs1

IlepemeHHbIE, YUCIOBOE 3HAYECHHE BBIPAKEHUS C TNEpPEMEHHOW. JlomycTUMblE 3Ha4YEHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIy BeTWYMHAMU B BHAE (HopMyIbl. Beruucienus mo
dopmynam. IIpeoOpa3oBanue OYKBEHHBIX BBIPAKECHHH, TOXKIECTBEHHO PAaBHBIC BBIPAKECHUS, MTPABHUIIA
npeoOpa3oBaHusl CyMM U IPOU3BENEHUM, MpaBuja PaCKpbITUS CKOOOK M MPUBEACHUS MOJOOHBIX
cllaraeMbIX.

CBolicTBa CTENEHNU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnounensl U MHorowieHsl. CreneHb MHoOrowieHa. CroxeHHe, BbBIYMTAHUE, YMHOMKEHUE
MHOrOwIeHOB. @OpMysibl COKPAIIEHHOIO YMHOXKEHMS: KBaJApaT CyMMBI U KBajapaT pazHocTu. Popmyna
pa3HOCTH KBaJpaToB. Pa3znokeHne MHOrOWIEHOB HA MHOXKUTEIH.

YpaBHeHUs] M HEPaBEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUs, IMpaBuiia MpeoOpa3zoBaHUs YypaBHEHHs, PaBHOCHUIBLHOCTH
YpaBHEHUM.

JInHeliHOE ypaBHEHME C OJHOHM IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO YPaBHEHHsI, PELICHUE
JMHENHBIX ypaBHeHUM. CocTaBlieHUE YpaBHEHUU MO YCJIOBHIO 3aJlaud. PenieHne TEKCTOBBIX 3a/ay C
MIOMOIIIbIO YpaBHEHUI.

JluHeliHOe ypaBHEHHE C JBYMs MEpeMeHHBIMH M ero rpaduk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUH C IBYMS TIEPEMEHHBIMU. PereHne cucremM ypaBHEHUN criocoOoM moacTaHOBKU. [Ipumepst
pEILIEeHNs] TEKCTOBBIX 3a/1a4 C TOMOLIbI0 CUCTEM YPaBHEHHI.

DOyHKIUHA

Koopaunara Toukn Ha npsmoi. Uucnobele nmpomexyTku. PaccrosHue Mexay AByMsl TOYKaMU
KOOPIMHATHOM IPSIMOM.

[IpsimoyronbHas cucrema koopaumHaT, ocu Ox m Oy. Alcumcca W opaWHATa TOYKH Ha
KOOpAMHATHOM mitockocTu. [Tpumepsl rpadukoB, 3ajaHHbIX popMynaMu. UTeHne rpagKoB peagbHbIX
3apucumocTteil. [lonsatue dpynkuuu. I'paduk ¢pynkuun. CBoiictBa ¢ynkumii. JIuneiinas dynkuus, e
rpaduk. ['paduk pynkiuu y = |X|. ['paduueckoe pemieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX
YpaBHEHUM.

8 KVIACC

Yucia ¥ BbIYMCICHUA

KBanparusiit kopeHb u3 uucna. llonstHe 00 wuppanvoHaabHOM ducne. JlecaTudHble
npUOIMKEHNs HppalMOHANbHBIX 4yMcen. CBoiicTBa apu(MeTHUYecKMX KBaJpaTHBIX KOpPHEH U HUX
IPUMEHEHHE K TPeoO0pa30BaHHIO YUCIOBBIX BBIPAXKEHUH M BBIUMCIICHUAM. [leficTBUTENIbHBIE YHCIIA.

Crenens ¢ 1enslM nokasareneM u €€ cpoiictsa. CTaHaapTHast 3alMCh YUCIA.



Anredpanyeckne BbIpaKeHH s

KBazparHblil TpEXUIIEH, Pa3IOKEHUE KBAIPATHOIO TPEXUIIEHA HA MHOKUTEIH.

Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO anreOpanyeckoit apodu. CioxeHue, BEIUNTaHHUE,
YMHOXEHHE, JieJieHue ajnredpandeckux ApoOeii. PanimonanbHble BRIpaXXEHUS U UX TPeoOpa3oBaHUE.

YpaBHeHUS M HEPABEHCTBA

KBanparHoe ypaBHeHue, ¢popmyna KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocreiimme apoOHO-pallOHANBHBIE
YPaBHEHUS.

I'papuueckas uHTEprperanuss ypaBHEHHUH C JBYMS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpaBHEHUHN ¢ ABYMs IEpeMEHHBbIMU. [IpuMepel pemeHus CHCTeM HEIWHEWHBIX YPABHEHUN C JIBYMS
IIEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

YucnoBble HEPAaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0HON nepeMeHHON. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOM NepeMeHHO. CHUCTEMbI TUHEUHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM.

DOyHKIUHT

[Tonsitne ¢ynkmuu. OOIacTh ONpEACICHUs] U MHOXECTBO 3HaueHU (QyHKIuU. CrocoObl
3aJaHus QYHKIHH.

I'padux ¢pynkuuu. Yrenue cpoiictB pynkun no e€ rpaduky. Ilpumepsr rpadukoB GyHKIHIA,
OTPa)KAIOIIUX PEAJIbHBIE IPOLIECCHI.

OYHKIMM, OINUCHIBAIOUIME MPSIMYI0 M OOpaTHYIO TNpOMOPLIUOHAIBHBIE 3aBUCUMOCTH, HX
rpapukn. Oyukimn Yy = X2, Y = X3, y = VX, y=|x|. ['padudaeckoe pelreHne ypaBHeH il H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYHCICHUA

PannonaneHple yncna, UppaldoHaIbHbIE YMCIa, KOHEYHbIE U OECKOHEUHBIE IeCATUYHBIE TPOOU.
MHOXeCTBO JEHCTBUTENIBHBIX YUCENl, ICHCTBUTENbHbIE YKCIa KaKk OECKOHEUHbIE AECATHYHBIE APOOH.
B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEXAY MHOYKECTBOM JEHCTBUTENIBHBIX YHCET U KOOPIMHATHON
IIPSAMOIA.

CpaBHeHUe IeHCTBUTENBHBIX YHCEll, apu(pMETHUECKHE JEHCTBUS C JeHCTBUTEIbHBIMU YHUCIIAMH.

Pa3zmepbl 00bEKTOB OKPYKAIOLIET0 MUPA, JTUTEILHOCTH MPOLIECCOB B OKPYKAIOIIEM MHUPE.

[IpubnuxéHHOE 3HAUEHUE BEJIUYUHBL, TOYHOCTh Npubmmkenus. Oxpyriaenue yucen. [Ipuknaka
Y OLIEHKA PE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUS M HEPABEHCTBA

JInnelinoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM.

KBanmpatHoe ypaBHeHue. PelieHne ypaBHEHWH, CBOISIIMXCS K KBaJpaTHbIM. bukBampaTHoe
ypaBHeHue. IIpuMepsl pelleHUs YpaBHEHUM TPETbEM M 4YETBEPTOM CTEIEHEW pPa3loKEHUEM Ha
MHOKHUTEIIH.

Pemenne npoOHO-panMoOHANBHBIX ypaBHEHHU. PelieHne TEeKCTOBBIX 3ajad ainreOpandecKum
METOJIOM.

VYpaBHeHHe C [ByMs NE€pEMEHHbBIMM M €ro rpaduk. Pemenue cucreMm JBYX JMHEHHBIX
YpaBHEHUH C IByMsl IEpEeMEHHbIMH. Perienue cucrem IByX YpaBHEHHM, OAHO U3 KOTOPBIX JMHEIHOE,
a Jpyroe — BTOpoil cremeHu. ['paduyeckas HHTEpHpeTalysi CUCTEMbl YpaBHEHHH C JAByMs
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a7a4 aNreOpanyecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHEHHBIX HEPaBEHCTB C OJHOM IlepeMeHHOHM. PelleHne cucreM JMHEHHBIX
HEpaBeHCTB C OnaHOM mnepemeHHoW. KBagparneie HepaBeHcTBa. ['paduueckas wuHTEpnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKIUHT

KBanparuunas ¢ynkmus, e€ rpadux u cBoiictBa. [lapabona, KoopIMHATEI BEPIIUHBI Tapa0OIIbI,
0Cb CUMMETPUU MapaloJIbl.



I'paduxu dyrkmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, ¥ = |X| i ux cBoiicTBa.

Yuc/ioBble MOCTEA0BATEILHOCTH M NPOTrPeccum

[lonsiTue 4YHMCIOBOM TMOCIIENOBATEILHOCTH. 3aJaHue IMOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoii u popmysoit N-ro dieHa.

Apudmernueckas U reomeTpuyeckas nporpeccur. Gopmynbsl N-To ujieHa apupMETHUYECKOH U
T€OMETPUYECKON IIPOrPECCH, CYMMBI IIEPBBIX N YICHOB.

N300paxeHue uiaeHOB apu(METHUYECKOW U TIeOMETPUYECKONM Mporpeccuii TOYKaMu Ha
KOOPJIMHATHOM TIOCKOCTHU. JIMHEHHBIN 1 3KCIOHEHIIMAIBbHBIA pocT. CII0XKHBIE TPOLICHTBHI.

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHoCcTHBIE  pe3yJbTAThl  OCBOGHHUS  MporpamMmbl  y4eOHOro Kypca  «Anredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSBICHHUEM HMHTEpPEca K MPOIUIOMY U HACTOSUIEMY POCCHICKOM MaTE€MaTHUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSIM POCCUHUCKMX MaT€MaTUKOB U POCCUMCKOM MATEMaTUYECKOM IIKOJIbI, K
WCITOJIb30BAHUIO ATUX JOCTHIKEHUHN B IPYrUX HAyKaX U MPHUKIATHBIX chepax;

2) rpa:kIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJTHEHHIO OOS3aHHOCTEHM TpaxJaHWHA ¥ pealM3allud ero Ipas,
MIPE/ICTABIICHUEM O MaTeMaTUYECKHX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLEeAyp Tpa)kaaHCKoro oOmiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
STUYECKUX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTIKEHUN HAyKH, OCO3HAHHEM
BOKHOCTH MOPATHbHO-3TUYECKUX TTPUHIIUATIOB B JIEATEIILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELIEHUHM NPAKTUYECKUX 3a/Jad MaTeMaTU4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOrO OOpa3oBaHUsI HAa MPOTSIKEHHH BCEH
JKU3HU JUIS YCTEIHOW Mpo(ecCHOHANBHON NeATEIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHWEM WHIUBUIYaTbHOW TPACKTOPUU OOpa30BaHMS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBCHHBIX ITOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K YMOLIMOHAIBHOMY M 3CTETHUYECKOMY BOCIIPUATHUIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, peuIeHUu, pacCyKIeHUN, YMEHHUIO BUJIETh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MMO3HAHUSA:

OpUEHTAllMe B JEATENbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSl YEJIOBEKa, MPUPOJAbI M  OOIIEeCTBa, MOHUMAHHEM
MaTeMaTUYECKON HayKH Kak cephbl YeIIOBEUECKON JESITEIbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYHMMOCTH
JUISL pa3BUTHUS LMBWIM3ALMHU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKA U MaTEMaTUYECKOH KYJIbTYpOH Kak
CpPEICTBOM T[O3HAHUS MHpA, OBJIAJACHHEM NPOCTEUIIMMH HABBIKAMU  MCCIEI0BATEIbCKOM
JIeSITETbHOCTH,

6) ¢usnyeckoe Bocnuranue, GpopMHpoOBaHHMEe KYJbTYPbI 310POBbS W 3MOIHOHAJIBHOIO
01aronoJyyms:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYECKHWE 3HAHUS B HMHTEpPECaX CBOETO 370POBBS, BEICHUS
3I0pPOBOr0 00pasza KU3HU (30pOBOE MHUTaHWE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUA U OTHBIXA,
perynspHas Gu3nYecKasi akTUBHOCTH), ChOPMHUPOBAHHOCTHIO HABBIKA pediiekchuu, TPU3HAHHUEM CBOETO
mpaBa Ha OIMMOKY M TAKOTO e MpaBa IPyroro 4YeJIOBeKa;

7) 3K0JI0rH4YecKoe BOCIIMTAHUE:

OpUCHTAllME Ha TPHUMEHEHHE MAaTeMaTUYeCKUX 3HAHWHM JUid pelleHHsl 3ajad B o001acTu
COXPaHHOCTH OKPY>KaloIIe Cpe/ibl, INIAHUPOBAHUS IMOCTYIKOB U OIICHKU WX BO3MOXXHBIX TTOCIIEICTBUM



JUISL OKpY>KaloIllel cpefibl, OCO3HAHHEM TJI00aJIbHOr0 XapaKTepa 3KOJIOrHYeCKUX MpodsieM U MyTel ux
peleHus;

8) aganTanus K U3MEHSIOIIMMCS YCJIOBH M COUMAIBLHON U IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBUSX HEONPEICIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO ACSITeIbHOCTh, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX JIIOJIEH,
nprOOpETaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKY U KOMITIETEHIIUU U3 OIBITA JPYTHX;

HEOOXOMMOCTEI0 B ()OPMHPOBAHWHM HOBBIX 3HAHWW, B TOM dHCIC (OPMYTUPOBATH HJICH,
MOHATHSA, TUNOTE3bl 00 O00BEKTax U SBICHUSAX, B TOM 4HCIE paHee HEU3BECTHBIX, OCO3HABaTh
JIeUIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYALIUIO KaK
BBI30B, TpPEOYIOIIMNA KOHTPMEp, KOPPEKTHpPOBaTh MpPUHUMAaeMble pEIIeHUS U  JeUCTBUA,
(dbopMyTUpPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBHS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Io3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe el CTBUSA
ba3zoBble Jlornyeckue 1eMCTBUA:

®  BBISBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKA MATEMAaTHICCKHX OOBEKTOB, MOHATHIH,
OTHOIIEHUH MeXAy TOHATUSAMHU, (GOPMYIUPOBATH ONpEAENeHUs TMOHSTHUH, YyCTaHABIMBATh
CYIIECTBEHHBI NpU3HAK KiIacCU(UKAIMU, OCHOBAHUS sl OOOOLICHHS M CPAaBHEHUS, KPUTEPUU
MIPOBOMIMOT'0 aHAJIH3a,

e BOCHPUHHMMATH, (OPMYIUPOBATH U TPEOOPA3OBLIBATH CYKJACHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHBIC, € IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

e BBLUBIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHUBOpEYHs B (akTax,
JTAHHBIX, HAOMIOJCHUSIX U YTBEPKACHUIX, MPEiaraTh KPUTEPUHU TSl BBISIBIICHUSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

e JelaTh BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTeNbCTBA MATEMATHYECKUX YTBEPXKICHHUU (NPSMbIE M OT MPOTHBHOTO),
MPOBOJIUTH CAMOCTOSITEIbHO HECIOXKHBIE OKAa3aTelnbCTBA MaTeMAaTUYECKUX (DaKTOB, BBICTPAUBATh
apryMeHTaI1I0, TPUBOIUTH MPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

e BEIOMpaTh CMOCOO pelieHus y4eOHOW 3amadyu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHMUS,
BBIOMpaTh HanOoJee MOAXOAAIUN C YIETOM CaMOCTOATEIBHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTe1bcKue 1eCTBUSA:

®  ICIIOJIb30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUNA HHCTPYMEHT IIO3HaHUA, (OPMYIHPOBATH
BOMPOCHI, (DPUKCUPYIOIINE MPOTUBOPEUYHE, MPOOIEMY, CaMOCTOSTEIbHO YCTaHABIMBATH HMCKOMOE M
JaHHOE, (POPMHUPOBATH THIIOTE3Y, ApPT'YMEHTHPOBATH CBOO IMO3UIUIO, MHEHHE;

®  MPOBOJUTH MO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN HKCIIEPUMEHT, HEOOIbIIoe
UCCIIE/IOBAaHME 10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00beKTa, 3aBUCUMOCTENH 0OBEKTOB
MEXTy COOOM;

®  CcaMOCTOSTENbHO (OPMYIUPOBATH O0OOIIEHUS W BBIBOJABI MO pe3yibTaraM MPOBEAEHHOTO
HAONIOJICHUS, HMCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOJMYYEHHBIX PE3yJIbTAaTOB, BBIBOJOB M
0000I1IEeHN;

e MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH MPEAMOIOKEHHUSI O €T0
Pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmaunmeii:

®  BBIBIATH HEJOCTATOYHOCTh M H3OBITOYHOCTH WH(MOpMAIIMU, TAHHBIX, HEOOXOTUMBIX JUIS
peleHus 3a/1a9u;

e BBHIOMpaTh, AaHATU3UPOBATH, CHCTEMATU3HPOBATh M HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHHUS;

e BpIOMpaTh ¢GoOpMy TMpeacTaBiIeHUs HWHOOPMAMK W WUIFOCTPUPOBATH pelIaeMbie 3a1adu
CXeMaMu, IuarpaMMaMu, HHOU TpaduKoi U MX KOMOMHAIIMSIMH;



® OlLEHMBATh HAJAEKHOCTh HHPOPMALUM IO KPUTEPUSM, IPEUIOKEHHBIM YUYUTEIEM WIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKAaTHBHbIE YHHBepPcaJIbHbIe yueOHbIe AeiicTBUS:

® BOCIHpPUHHMMATh U (OPMYIHPOBATh CYXJICHHMS B COOTBETCTBHUHM C YCIOBHAMHU U ILEISIMU
0011IeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI IO XOAY PEIICHUS 33/1a4, KOMMEHTHPOBATh MOJTYYCHHBIA PE3yibTaT;

e B Xoie OOCYXIEHMs 3a/aBaTh BOINPOCHl IO CYIIECTBY OOCYXJIAaeMOW TeMbl, MpPOOJIEMBI,
pemaemMoil 3a/aud, BBICKA3bIBaTh WJIEH, HAICJICHHBIE HA IOMCK PELICHHs, CONOCTAaBJIATH CBOU
CYKJEHHUS C CYXICHUSIMH IPYTHX YYacCTHUKOB JAManora, OOHApy)KUBaTh pa3IHMIUEe M CXOJICTBO
NO3ULIUH, B KOPPEKTHOH Gopme HOopMyIHpOBATH pa3HOIIACHs, CBOU BO3PAKEHUS;

® TPEACTaBIATH pPE3YyIbTAaThl PEUICHUS 3aJadd, OSKCIIEPUMEHTa, WCCIEIOBaHMS, MPOCKTa,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIJIEHHS C Y4ETOM 3ajad NMpPEe3eHTAlud U OCOOEHHOCTEH
ayJIUTOpUH;

® TIOHMMATh W WCIIOJNB30BaTh IMPEHMYIIECTBA KOMAaHAHOW W WHIMBUAYAJIBHOH pabOTHl TpH
peleHUH y4eOHbIX MaTeMaTHYEeCKHX 3a/1a4;

®  TIPUHUMATH I€JIb COBMECTHOM IESTETbHOCTH, IUIAHUPOBATh OPraHNU3aLMI0 COBMECTHON paboTHl,
pacrpenensTh BUIBI padOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U pe3yibTaT padoThl, 0000IIaTh
MHEHHUS HECKOJIbKHX JIIOJIEH;

® y4yacTBOBaThb B TPYNIOBBIX (opmax paborbl (0OCYXKIeHUs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBl U JPYTUE), BBIIOJIHATh CBOIO YacTh pabOThl M KOOPJUHHUPOBATH CBOM JEHCTBUS C IPYTUMHU
YJeHaMU KOMaH[Ibl, OLIEHWBaTh KadyeCTBO CBOEro BKJIaga B OOMMHA MNPOAYKT MO KPUTEPUSM,
cOpMyYIHPOBAaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBHUS
Camoopranmu3anus:

®  CaMOCTOSITENIFHO COCTAaBJIATH IUIaH, AJITOPUTM pEIICHUs 3ajaudl (WM €ro 4acTbh), BHIOMPATh
Croco0 peleHus ¢ y4éTOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH C yu€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOLHOHATbHbII HHTEJJIEKT:

® BIAJETh CIOCOOAMU CaMONPOBEPKHM, CAMOKOHTPOJS Ipoliecca M pe3yiapTaTa peleHHs
MaTeMaTHYeCKO! 3a]jau;

® TpEIBHACTh TPYAHOCTH, KOTOpBIE MOTYT BO3HHKHYTh NpPH pEIICHWW 3a/la4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMJICHHBIX OLIMOOK, BBIBIEHHBIX
TPYIHOCTEN;

® OLEHHMBATb COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IIOCTABICHHOW II€M M YCIOBUSM,
OOBACHATh NMPUUYUHBI JOCTHKEHHUS WM HEJOCTHXKEHHS 1€, HAaXOAWUTh OLIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI

K xoHny o0yuenus B 7 kjiacce 00y4aromuiics MoIyduT CIAEAYIOLINE IPEAMETHbIE PE3YIbTaThI:

Yucia 1 BbIYHMCICHUSA

BoimonuATe, coueras yCTHbIE W TNHCbMEHHBbIE MPHEMBI, apUpMETHUYEeCKue JeHCTBUA C
palMoHAIHLHBIMH YHCIIAMH.

HaxonuTh 3Ha4eHUs YMCIIOBBIX BBIPQXKEHUH, IPUMEHATh Pa3sHOOOpPA3HbIE CIOCOOBI M MPHUEMBI
BBIUUCIICHUSI 3HAYCHUH APOOHBIX BBIPAXKEHUH, COEpIKAIUX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[lepexoauTth OT OHON (HOPMBI 3aMTUCH YUCEN K APYyror (IpeoOpa3oBhIBATh AECATUUHYIO IPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO ACCATHYHYIO IPOOB).

CpaBHMBATh U YIOPSIOYMBATh PallMOHATIbHbIE YUCIIA.

OxpyrysTh ynca.

BEIMONHATE TPUKUAKY W OIEHKY pe3yJbTaTa BBIYMCICHHNA, OICHKY 3HAYCHHH YHCIIOBBIX
BbIpa)K€HU . BBINONHATE 1EHCTBUSI CO CTENEHAMH C HATYpaJIbHBIMU MTOKa3aTEIIMH.

[IpuMeHsATh MPU3HAKYU IEIUMOCTH, Pa3JIOKEHHE HA MHOKHUTEIN HATYPaJIbHBIX YHCEIL.



Pemare mpakTUKO-OPHEHTUPOBAHHBIE 3alayd, CBS3aHHBIE C OTHOLICHUEM BEIWYMH,
IIPONOPLMOHATIBHOCTBIO BEJIMYMH, MPOLEHTAMH, MHTEPIPETUPOBATh PE3YAbTAaThl PELIEHUS 3a7ad C
Y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

AureOpanyecKue BbIpasKeHUs1

Hcnonb3oBaTh anreOpanyeckyl0 TEPMHHOJIOTHMIO M CHUMBOJIMKY, HPUMEHATh €€ B Ipolecce
OCBOCHHS y4yeOHOr o MaTepHara.

HaxoauTtpb 3HaueHns1 OyKBEHHbBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

BeimonuaTe mpeoOpa3oBaHus LEJIOr0 BBIPAXKEHHWS B MHOTOWIEH NPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbInonHATE yMHOXEHHE OJHOYWIEHA HA MHOTOWIEH M MHOI'OWIEHAa Ha MHOTOYIEH, IPUMEHAThH
(bopMyIIbI KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3iokeHne MHOTOWICHOB Ha MHOXKUTENM C IOMOILBIO BBIHECEHHUS 32 CKOOKHU
0011Iero0 MHOKHTEIIS, TPYINITHUPOBKH CIIaraeMbIX, IpUMEHEHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpuMensTh NpeoOpa3oBaHUss MHOTOWICHOB JJISl PELICHHs PA3IUYHBIX 331a4 U3 MATEMaTHUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMU TOKa3aTesIMUA JUIsl TpeoOpa3oBaHUs
BBIPAXKEHUI.

YpaBHeHUS M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OOHOM IEPEMEHHOM, MPUMEHSS NpaBWIa MEPEXoda OT
HCXOIHOI'O ypaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepATh, SABIAETCS JIM YUCI0 KOPHEM YPAaBHEHUS.

[TpumMeHsTH rpaduyeckue METOIbl PU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupars mpuMepbl map YHCeN, SBISIOMMXCA PEHICHHEM JIUHEHWHOro ypaBHEHHS C JIBYMS
MePEMEHHBIMH.

Crpouth B KOOPJAMHATHON IJIOCKOCTH I'padUK JMHEHHOIO ypaBHEHHUS C JABYMS IEPEMEHHBIMH,
HOJB3YyACh TPaQHUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctempl ABYX JMHEHHBIX YpaBHEHMM C JByMsl IE€PEMEHHBIMH, B TOM 4YHUCIIE
rpaduYecKu.

CocraBnaTh U pemaTh JMHEWHOE YPAaBHEHHME WM CUCTEMY JIMHEHHBIX YpaBHEHUH IO YCIOBHIO
3a/1a4ui, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3ylbTar.

DOyHKIUN

N300pakaTh Ha KOOPJMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOPIHMHATaM,
Jy4d, OTPE3KH, MHTEPBAJIbI, 3alTUCHIBATH YUCIIOBBIE IIPOMEKYTKH HA aNreOpandecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM, CTPOUThH Ipaduku
AUHEeHHBIX QyHKIMHA. CTpouTh rpaduk QyHKIUHU Y = [X|.

OnuceBaTh C MOMOIIBIO (YHKIWH W3BECTHBIC 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb,
BpEMsl, pPaCCTOSIHHE, 11€Ha, KOJIMYECTBO, CTOMMOCTb, TPOM3BOJUTEIBHOCTD, BpEMsl, 00bEM paOOTHI.

Haxonuth 3HaueHne GyHKINUU 1O 3HAUECHUIO €€ apryMeHTa.

[Mormmare rpaduueckuii crmoco® TMpeACTaBICHUS W aHalW3a WH(DOpMAlHUH, W3BJIEKATH W
MHTEPIPETUPOBATh UHPOPMALIHIO U3 TPapUKOB peaTbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

K koH1ly 00yueHus B 8 kjacce 00yJaroLuiics MOMYyUUT CaelyIOIUe IPeIMETHbIE PE3YyIbTaThI:

Yucia v BbIYHMCICHUSA

Hcnonp30BaTh HadajabHbIE IIPEICTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX YHCET I
CpaBHEHMs, OKpYIJIGHUS M BBIYMCICHUH, M300pakaTh [eHCTBUTENbHbIE 4YHCIAa TOYKAMU Ha
KOOPAMHATHOM IIPSIMOM.

[IpuMeHsITh MOHATHE ApUPMETHUUECKOr0 KBAJpPAaTHOTO KOPHS, HAXOAUTh KBAJpaTHbIE KOPHH,
UCTIOJIB3Ysl TP HEOOXOAMMOCTH  KaJbKYJIATOp, BBIIONHATH MpeoOpa3oBaHMsl  BbIpaKEHUIl,
coJiepaKalMX KBaJApaTHBIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anMcH OOJBIIMX M MaJIbIX YMCEN C IOMOILIBIO JIECATUYHBIX ApOoOel U cTeneHen
yucina 10.

Auredpanyeckue BbIpasKeHH st

[IpuMeHsTh TOHSATHE CTETIEHHU C LIEIbIM MTOKA3aTeNIeM, BBHIIOIHATH IPE0Opa30BaHuUs BbIPAXKECHHUIH,
COJIEpKAlIMX CTEIIEHHU C LEJIBIM I10Ka3aTeIIeM.



BBINONHATE TOXKAECTBEHHBIE NPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE MpaBUII
JeWCTBUIM HaJl MHOTOWIEHAMH U areOpandecKuMU ApoOsSMHU.

PacknanbiBaTh KBagpaTHBINA TPEXWICH HA MHOKUTEIIU.

[TpumensaTh MpeoOpa3oBaHusl BHIPAKEHHUH U PEIICHHWS PAa3IMYHBIX 33a1ad M3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PeaIbHON MPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pemrate nuHeiiHble, KBaIpaTHBIE YPaBHEHUS M PAIlMOHATBHBIC YPaBHEHUS, CBOISIIUECS K HUM,
CHCTEMBI JBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMH.

[IpoBomuTh mpocTeiiline UCCIeIoBaHUS YPaBHEHUH M CHCTEM YypaBHEHUH, B TOM YHCIE C
NpUMEHeHHEM TrpauyecKux TMpeicTaBIeHUi (yCTaHABIMBATh, MMEET JM YpaBHEHHE WM CHCTEMa
YpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoYee).

[lepexoauTth OT CIOBECHOI (OPMYIMPOBKU 337auu K €€ anreOpandeckoil MOJENIH ¢ IMOMOIIbIO
COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbI ypaBHEHU, HHTEPIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3a7lauM MOJIy4YEHHBIN pe3ysbTar.

[IpuMeHsATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB JJIsl CPaBHEHHUS, OLICHKM, DEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI, JaBaTh IpadUUeCcKyr0 HIUTFOCTPAIIMI0 MHOXKECTBA
pElLIeHUI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

[ToHnMaTh W HMCMONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS M SI3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHHUs), ONpENeNATh 3HaueHHe (QYHKLUMU [0 3HAYEHUIO apryMeHTa, ONpeNeisTh CBONCTBA
byHkuun 1o e€ rpaduky.

Crpoutb rpaduKu dIeMEeHTapHBIX QYHKIUH BUIA:

y=kiX, y = X2,y =x3,y = [X|, y = VX, OIIHCHIBATH CBOIICTBA YHCIIOBON (YHKIIHH 10 & rpaduKy.

K koH1ly 00yueHus B 9 Kkjacce 00yqaroUuiics MOMyUUT CaelyIolue peIMETHbIE Pe3yIbTaThI:

Yuciia 1 BbIYHCICHUA

CpaBHHBATH U YIIOPSIOYMBATH PALIMOHATBHBIE U HPPAIIMOHATIHHBIC YHCIIA.

BeimonuaTe apudmernueckue AEHCTBHS C pPAalMOHAIBHBIMHU UYHCIAMH, COYeTas YCTHBIE U
NUCbMEHHBIE PUEMBI, BBITIONHATH BEIYUCIECHHS ¢ UPPALlMOHATBHBIMH YHCIIaMHU.

HaxomuTh 3Ha4YeHWs CTENEHEeW C IENbIMHA TIOKa3aTeIMA M KOpPHEH, BBIYMCISATH 3HAYCHUS
YHCIIOBBIX BBIPAYKEHHH.

OKpyrasaTh EHCTBUTENbHBIC YHCIA, BBHIIOIHATH MPHUKUAKY PE3yJbTaTa BBIYMCICHUH, OLCHKY
YHCIIOBBIX BBIPAYKEHHM.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHeliHbIe M KBaJpaTHbIE YPAaBHEHMs, YpaBHEHMs, CBOISIIMECS K HUM, MPOCTEHIINE
JIPOOHO-PaLlOHAIIbHBIE YPABHEHMSL.

Pemate cuctembl ABYX JMHEWHBIX YpPAaBHEHUH C JBYyMs HEPEMEHHBIMM U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YpPaBHEHHE HE SIBJIETCS TMHEHHBIM.

Pemate TekcToBBIE 3aauM anreOpanyecKUM CIOCOOOM € TIOMOIIBIO COCTABICHHS YpaBHEHHS
WIN CHCTEMBI IBYX YPaBHEHHH C IBYMs TIEpEMEHHBIMH.

[TpoBoauTh mpocTeiiue HcciaeOoBaHUs YPAaBHEHMM M CHUCTEM YpaBHEHHM, B TOM 4uUCIE C
npUMEHeHHEM Trpaduyeckux TMpencTaBieHUil (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIM CHUCTEMa
YPaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Pemare nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHHE HEPaBEHCTB
Ha YUCIIOBOH MPSIMOH, 3aIMCHIBATh PEIICHUE C TOMOIIIBIO CHMBOJIOB.

Pemate cucteMpl TUHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIIOYAIOIIME KBaJPaTHOE
HEpaBEHCTBO, H300pakaTh pEIIEHHWE CHUCTEMbl HEPaBEHCTB HAa YHCIOBOM MPsAMOMH, 3amMChIBaTh
pelieHue ¢ TOMOIIbI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 33/1a4.

DOyHKIUN

PacnoznaBath (yHKIMM HM3y4eHHBIX BHUAOB. IlOKa3bIBaTh CXEMaTHUECKH pAacIOIOKEHHE Ha
KOOPIMHATHOMW TTOCKOCTH rpadukoB GpyHKiwmid Buaa: Y = kX, y =kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3, y =X, y = |X|, B 3aBucHMOcTH OT 3HaYeHHIT KOO)(HUIHCHTOB, OMMUCHIBATE CBOHCTBA (hYHKIIHIL.



Crpoutb 1 n300pakaTb CXeMaTUYECKH rpaUKy KBapaTUUHBIX (YHKIUH, ONKMCHIBATh CBOMCTBA
KBaJJpaTUUHBIX (PYHKIMII 110 UX rpadukam.

PacnoznaBaTh KBaJpaTW4HYIO (YHKIHIO 1O (GOpMylie, NMPUBOAUTH MPHUMEPH KBAJAPaTUYHBIX
GyHKIMM U3 peanbHOH KU3HU, PU3UKU, TEOMETPHUH.

YucJi0BbIE MOCJIEA0BATEILHOCTH H IPOTrPeccHu

PacnozHaBaTh apu(METHUYECKYI0 M T'€OMETPUYECKYIO IPOrPEeCCHH IpH pa3HbIX crocodax
3aJaHHUs.

BbInonHATE BBIYMCIEHHS C MCIOJNB30BaHUMEM (opMya N-ro wieHa apu(MeTH4ecKoil Hu
TEOMETPUUECKOM MPOrpeECCUid, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl MOCIEI0BAaTEIbHOCTH TOUKAMU Ha KOOPAMHATHOMN IJIOCKOCTH.

Pemate 3amaum, cBsi3aHHbIE C YMCIOBBIMU I1OCIEAOBATEIBLHOCTSIMHM, B TOM 4YHCIE 3aJaudl U3
peaybHOM KU3HU (C MUCTIONB30BAaHUEM KAIBbKYJIATOPA, IIU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
DJIeKTpOHHbIe (LM (ppoBbIE)
Kosan4yecTBo yacos o0pa3oBaTesbHbIE Pecypchl
Ne i/ HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbl
Beero KonTposbHbie
padoThI
1 Ywcia 1 BEIYUCIIEHHS. ParnoHaibHbBIE YKClia 25 2 bu6mmoreka I{OK https://m.edsoo.ru/7f415b90
2 Koopaunate! u rpaduku. OyHkimu 24 1 bubmmoreka L{OK https://m.edsoo.ru/7f415b90
3 AnreOpanyeckue BhIPaKEHHSI 27 3 bubmmoreka [{OK https://m.edsoo.ru/7f415b90
4 VYpaBHEHUS U HEPABCHCTBA 20 3 bubnmoreka [{OK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue n 0600IIEeHNE 6 1 bubmuoreka ITOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10



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

DJIeKTpoHHbIe (LM (ppOoBBIE)
KosunvecTBo 4acoB o0pa3oBaTesibHbIE PeCypChl
Ne HanMeHoBaHMe pa3jaeioB U TeM
n/n NPOrpaMMbl
Kontpoasbnbie | IlpakTnyeckue
Bceero
padoTsbI padoTbI
1 UYucna u Berurcienus. KBagpaTueie KOpHU 15 bubnmoreka L{OK https://m.edsoo.ru/7f417af8
4 .
2 MCIa H BEMHCTEHRA. CTEMISHE C LeTEIM 7 bu6mmoreka [JOK https://m.edsoo.ru/7f417af8
MoKa3aTeseM
Anre6 .
3 reop queUCKH? BRIpANCHITL 5 1 bubmmoreka [1OK https://m.edsoo.ru/7f417af8
KBanpartsslil TpéxuiieH
4 AJIrEOPAIHECKHE BEIPDACHI. 15 1 bubmmoreka [1OK https://m.edsoo.ru/7f417af8
Anrebpandeckas qpo0b
0% .K
5 PABHCHIA 1 HEPABCHCTEA. RBAIPATHEIC 15 1 bubmmoreka ITOK https://m.edsoo.ru/7f417af8
ypaBHEHHS
6 ¥pABHEHILA H HEpaBeHCTBa. CHCTEMSI 13 BuGmnorexa [JOK https://m.edso0.ru/7f417af8
ypaBHEHUHA
VYpaBHeHuUs u HepaBeHCTBAa. HepaBeHcTBa 12 1 bubnuoreka I{OK https://m.edsoo.ru/7f417af8
Oynkuuu. OCHOBHBIE MOHSATHUS 5 bubmuorexa LIOK https://m.edsoo.ru/7f417af8
Oynkiun. Yuciossle QyHKIUN 9 bubnmoreka L{OK https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIEeHNE 6 1 bubnmoreka L{OK https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOI'PAMME



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

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBo 4acoB

duekTpoHHbIe (LM pPOoBHIE) 00pa3oBaTe/bHbIE

Ne i/ KoHnTpoibHbIe
NPOrpaMMbl Bceero pecypchl
padoThI
1 ¥PaBHCHHA 1 HCPABCHCTBA. Y PABHCHIA © 14 1 Bu6muorexa LIOK https:/m.eds00.ru/7f419d08
OJIHOM MEePEMEHHOM
2 YPaBHCHHA 1 HEPABEHCTBA. CHCTCMEI 14 1 Bu6miorexa LIOK https:/m.eds00.ru/7f419d08
ypaBHEHUI
3 YpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 16 bubmumoreka [1OK https://m.edsoo.ru/7f419d08
4 3921900201 16 bubnmoreka [{OK https://m.edsoo.ru/7f419d08
5 YmuCI0BEIE MOCIEI0BATEIEHOCTH 15 bubanoreka IIOK https://m.edsoo.ru/7f419d08
IT 0600
6 OBTOPEHHE, ODODILEHHE, CHCTEMATHIAMIA 18 1 Bu6muoreka 1IOK https:/m.edsoo.ru/7419d08
3HAHUM
OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 102 6



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

7 KJIACC
Ne Komriecrso uacos Hara UIEKTPOHIHLIE UHPPOBLIE JonoHuTEIbHAA
" Tema ypoka Beero KonTposbHblie S — o0pa3oBaTesIbHbIE undopMams
padoThI pecypchl

1 [TonsiTHE parIMOHAILHOTO YK CIIa 1

2 UwucioBbie BRIPKECHUS . 1

3 YucnoBble BBIpaXKEHHUS 1

4 Bolpakenus ¢ nepeMeHHbIMU 1

5 BripakeHus ¢ nepeMeHHBIMH 1

6 CpaBHeHUE 3HAUYCHHH BBIpAKEHUH 1

7 CpaBHeHUE 3HAaUEHUN BBIPAKEHUI 1

8 CBolicTBa IeMCTBUN HaJ YUCIAMHU. 1

9 ToxnectBa. ToxknecTBeHHOE 1
peoOpa3oBaHUE BBIPAKCHHM.

10 ToxnaectBa. ToxaeCTBEHHOE 1 bub6mmoreka [{OK
npeoOpa3oBaHNe BBIPAKCHUI. https://m.edsoo.ru/7f4211de

11 ToxnpectBa. ToxaecTBEHHOE 1 bu6nunoreka [JOK
peodpa3oBaHUE BHIPAKEHHUI. https://m.edsoo.ru/7f421382

12 KonTtponbsnas padora Nel mo 1 1 bubmoreka [[OK
teme:"Beipaxkenust u ToxaecTa” https://m.edsoo.ru/7f42154e

bubmuorexa [{OK

13 Amnanu3 x/p.YpaBHEHUE U €ro KOPHH. 1 httos ://m.edsi.ru/7f4218be

14 JIuHelHoe ypaBHEHUE C OJJHOU 1
[IEPEMEHHOM.

15 JInHeliHOe ypaBHEHME C OAHOU 1



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

[IEPEMEHHOM.

JInHeliHOe ypaBHEHME C OAHOU

16 . 1
MEePEMEHHOM.
17 Pemenue 3a1a4 ¢ TOMOIIbIO YpaBHEHUIA. 1
18 Pemrenue 3a1ay ¢ mOMOIIBIO YPaBHEHUN. 1
19 Pemienue 3a1a4 ¢ MOMOIIBIO YpaBHEHHIH. 1
20 Dopmyisl 1
21 DopMyIBL. 1
29 [ToaroroBka KOHTPOIBHOM paboTe 1o 1
TeMe: "YpaBHEHHUE C OIHOM nepeMeHHOon"
23 Kontponbnas padora Ne2 mo 1
Teme:"YpaBHEHHUE C OIHOWU MEepeMEeHHON"
24 Amnanu3 x/p.Uto Takoe QpyHKIHS. 1
o5 Brruucnenue 3HaueHnit GyHKIMH 1o 1
bopmye.
26 Brruucnenue 3naueHuii GyHKIHHA MO 1 bubmoreka [[OK
bopmyire. https://m.edsoo.ru/7f41feec
27 I'paduk pynkuum
28 I'paduk pyskum.
29 IIpsiMast TpONOpLHUOHANBHOCTH U €€ 1
rpadpux
30 [Ipsimast mponoOpLUUOHATIBHOCTH U €€ 1 bubnmnoreka [IOK
rpadpux https://m.edsoo.ru/7f41fafa
bubmuorexka LIOK
31 Jlinefitias GyHKLHA o € rpagHK. ! https ://m.eds?o.ru/?f41fd70
32 Jluneiinas pyHKIMS U e€ rpaduk.
33 Jluneiinas pyHKIUA 1 €€



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

rpaduk.B3anMHoe pacmonoxeHue
rpauKOB TMHEHHBIX ()YHKIIH.

34 KonTtponbnas padora Ne3 mo Teme bubmoreka [[OK
"OyHKIMH 1 uX rpaduKu” https://m.edsoo.ru/7f421382

35 Amnanus x/p.OnpeneneHue cTeneHu ¢ bubmuorexa I[{OK
HATypaJbHBIMHU TTOKA3aTEIISIMH. https://m.edsoo.ru/7f42154e

36 VYMHOXEHME U IEJIEHNE CTEIIEHEN. bubmmorexa HOK
https://m.edsoo.ru/7f4218be

37 YMHOXEHUE U JIeTICHHE CTETIECHEH. brbmorexa [IOK
https://m.edsoo.ru/7f42276e

38 Bo3zBenenue B cTeneHb MPOu3BeIeHUS U bubmmnoreka [IOK
CTCTICHH. https://m.edsoo.ru/7f422930

39 Bo3Benenue B creneHb NpOU3BEICHUS U bu6mmoreka [JOK
CTETICHH. https://m.edsoo.ru/7f422af2

40 OnHOYJICH M €TO CTaHIapTHBIN BU]L. bubmorera IOK
https://m.edsoo.ru/7f422cc8

41 YMHOXKEHUE 0HOWIeHOB. Bo3BeaeHne bubmuoreka [JOK
OJIHOUJICHA B HATYPAIbHYIO CTEICHb. https://m.edsoo.ru/7f422fca

42 YMHOXEHUE ogHOWIeHOB.Bo3BeneHne bub6munoreka [JOK
OJHOYICHA B HATYPAIbHYIO CTEIICHb. https://m.edsoo.ru/7f423182

bubmuorexa [{OK
43 Oymxuin y:XZ y:X3 X Fpa(I)I/IKOB https ://m.edsi.ru/7f42432a

bubmuoteka [JOK
44 (DYHKHI/II/I y=x2 FX?) X Fpa(bI/IKOB https ://m.edS(I)_E).ru/Yf42464a

45 Kontponbnas padora Ne4 o teme bubmuoreka [IOK
:"CTeneHb ¢ HaTypaJIbHBIM IOKa3aresnem" https://m.edsoo.ru/7f424c12

46 Amnanu3 ¥/ p.MHOTro4JieH U ero bubnuoreka LIOK

CTaHJIaPTHBIN BUIL.

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



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
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
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https://m.edsoo.ru/7f424fd2

bu6nmnorekxa [JOK

47 CloxeHre 1 BBIYUTaHUE MHOTOWICHOB. https://m.eds00.ru/7f4251d0
48 CroxeHre U BBIYUTaHHE MHOTOYJICHOB. bubmmorexa LIOK
https://m.edso0.ru/7f423312
49 YMHOXEHHUE OJTHOYJICHa Ha MHOTOUJICH Bubmrorexa LIOK
https://m.edsoo.ru/7f4237fe
50 VYMHOKEHNE OTHOWIEHA HA MHOTOYJIEH bubmmorexa HOK
https://m.edsoo.ru/7f4239de
51 YMHOXKEHUE OJJHOUJICHA Ha
MHOTowIeH. Pemienne 3amay.
52 BriHeceHnue o01iero MHOrouIeHa 3a
CKOOKH.
53 BriHecenue ob1iero MHOrousIeHa 3a
CKOOKH.
Kontponbnas padora Ne5 mo teme
54 :"[Ipou3BeneHrne OAHOUWICHA HA
MHOTOouJieH"
55 AHanu3 K/p.YMHOXEHHUE MHOTOWICHA Ha bubmoreka [JOK
MHOTO4JICH. https://m.edso0.ru/7f420482
56 YMHOXKEHUE MHOTOWIEHA Ha MHOTOWICH.
57 YMHOXKEHNE MHOTO4YJIeHa Ha bu6mmoreka [{JOK
MHorowieH. Perienue 3a1ad. https://m.edsoo.ru/7f42064e
58 Paznoxenne MHOTO4JICHA Ha MHOXKUTEIIH bu6mmoreka [{OK
CII0COOOM TPYIITUPOBKU https://m.edso0.ru/7f420806
59 Paznoxxenne MHOToUJIeHa Ha MHOXHUTEIIN bubmuoreka IJOK
CIIOCOOOM TPYIIHUPOBKH. https://m.edsoo.ru/7f4209a0
60 PaznoxeHne MHOrOWIeHa Ha MHOXKHUTEIIH bubmuoreka [JOK

CIIOCOOOM TPYIITHPOBKH.

https://m.edsoo.ru/7f420e6e



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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Kontponbnas pabora Neb6 o teme :

bu6nmnorekxa [JOK

61 "TIpou3BeeHne MHOTOYIEHOB" https://m.edsoo.ru/7f427c32
62 Amnanu3s x/p.Bo3Beienue B kBajipat CyMMBbI bu6mmoreka [JOK
Y Pa3HOCTH JIBYX BBIPKCHHIA. https://m.edsoo.ru/7f427e8a
Bo3Benenue B ky0 CyMMBI U pa3HOCTH bubmuoreka [JOK
63 .
JBYX BBIP@KCHUIA. https://m.edsoo.ru/7f42836¢
Pa3nojxenne Ha MHOXKUTEIH C TOMOIIBIO
64 (bopMyIbl KBajipaTa CyMMBI U KBaJpaTa
Pa3HOCTH.
PaznoxeHne Ha MHOXHTENH € TIOMOLIbIO
65 (dbopMyIbl KBaJpaTa CyMMBbI U KBajpaTa
Pa3HOCTH.
66 YMHOXk€EHUE pa3HOCTH JIBYX BbIpaKEHUI
Ha UX CYMMY
67 YMHOKEHUE Pa3HOCTH IBYX BBIPAKEHUU bubnuoreka LIOK
HA UX CYyMMY https://m.edsoo.ru/7f4284de
68 Paznoxxenue pa3HOCTH KBaJApaTOB HA bubmoteka [[OK
MHOXKHUTEIH https://m.edso0.ru/7f42865a
69 Pasznoxenue pasHocTH KBaJIpaToB HA bubnmnoreka LIOK
MHOXKHUTEIH https://m.eds00.ru/7f4287d6
70 Pa3nojxeHue Ha MHOXKUTEIN CYMMBI U
pa3HoCTH KyOOB.
71 Pasnocts kBagparoB.Cymma U pa3HOCTb
KyOoB.IloaroroBka KOHTpOJILHON paboTe.
7 KonTtponbnas padora Ne7 mo teme: bubmoreka [JOK
"DOopMyITBI COKPAIIEHHOTO YMHOKEHUs " https://m.edsoo.ru/7f421044
73 Amnanus x/p.IIpeoGpazoBanue 1eaoro bubmuorexa [{OK

BBIPAXKCHUS B MHOT'OYJICH.

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
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[Ipeobpa3zoBaHue IENOT0 BBIPAXKCHUS B

bu6nmnorekxa [JOK

“ MHOT OUJICH. https://m.edsoo.ru/7f41dff2
75 [Ipeobpa3zoBaHue €00 BBIPAXKEHUS B

MHOTOUJIEH.
76 [IpumeHeHue pa3nuyHbIX CIIOCOOOB [T

pa3IokKEHUs] HA MHOKUTENH
77 [TpumeHeHne pa3TUIHBIX CIIOCOOOB /IS

Pa3OKEHUs] HA MHOKUTEH.
78 i?;:iii?;?[{:;rg:z?a K KOHTPOJIbHOM bubmioreia LIOK

padore. https://m.edsoo.ru/7f41el6e
79 Kontponbnas pabora Ne§ o reme bubnmnoreka LIOK

:"TIpeoOpa3oBaHUe IENBIX BRIpAKEHU" https://m.edsoo.ru/7f41e42a
80 Amnanus k/p.JIuneitHoe ypaBHEHHE C bubmmnorexa [IOK

JBYMsI TEPEMEHHBIMH. https://m.edsoo.ru/7f41e8a8
81 I'paduk TuHEHHOr0 ypaBHEHHUS C IBYMS bubnuoreka LIOK

[IEPEMCHHBIMH. https://m.edsoo.ru/7f41ed80
82 I'paduk nuHEIHOTO ypaBHEHUS C BYMS

MepEeMEHHBIMH.
83 CucTteMbl JIMHEHHBIX YPABHEHUM C IBYMS

MepeMEHHbIMHU
84 CucreMbl JIMHEHHBIX YPABHEHHH C IBYMs bubnuoreka [JOK

NepeMEHHBIMU https://m.edsoo.ru/7f41ea24
85 Pemenue cucrem JIMHENHBIX

ypaBHeHU.CTI0CO0 MOICTAaHOBKH

bubnmnoreka [HOK

86 CHocob nozcTat oy https ://m.edS(I)lo.ru/7f41efO6
87 Croco0 moICTaHOBKH.



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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bu6nmnorekxa [JOK

88 Cocod coxerns. https://m.edso0.ru/7f41f078
bu6mmoreka [JOK
89 Cri0cob caoweris. https://m.edsoo.ru/7f41f1fe
90 Pemrenue 3a1a4 ¢ HOMOIIIBIO CUCTEM bu6mmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f427282
o1 Pemenue 3a1a4q ¢ MOMOIIBIO CHCTEM bu6mumoreka [{OK
ypaBHEHUH https://m.edsoo0.ru/7f427412
92 Pemienue 3a7a4 ¢ HOMOIIBIO CUCTEM bu6mmorexa [JOK
YpaBHCHHI. https://m.edsoo.ru/7f426d1e
Pemienue cucteM NTMHEHHBIX YpaBHEHUN U
93 3a]1a4 C TOMOIIbIO CUCTEM
ypaBHeHUU.I1oAr0TOBKA K KOHTPOJIBHOU
pabore.
Kontponbnas padora Ne9 o teme
94 :"PemeHre cucTeM JIMHEHHBIX
ypaBHEHUN".
95 Amnamus x/p.IloBTOopenue
TeMbl ' BbIpakeHus, TOXKAECTBA, ypaBHEHUS "
96 [ToBTOpenue temsl "CreneHs ¢ bubnmnorexa [IOK
HATypaJbHBIM ITOKa3aTeaem" https://m.edsoo.ru/7f41f50a
97 [ToBTopenue Temsl "dopmyiibl bu6muoreka [IOK
COKpAIIIEHHOT'O YMHOKEHHS" https://m.edso0.ru/7f429c6¢
bu6munoreka [JOK
98 Hrorosas koHTponbHast padora /BIIP. https://m.edsoo.ru/7f429f32
[ToBTOpEHNE OCHOBHBIX MOHATHI U Butniorexa [OK
99 METOJIOB Kypca 7 Kiacca, 00001meHue

3HAaHUH

https://m.edsoo.ru/7f42a0e0
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HOBTOpeHI/Ie OCHOBHBIX IIOHSATHI U

bubmnoreka [{OK

100 MeTOH?B Kypea 7 knacca, oboduienue ! https://m.edsoo.ru/7f42a27a
3HAHUN
101 [ToBTOpenwue 3a Kypc 7 Kiacca. 1
bu6mmoreka [JOK
102 A /p.A i : 1
HEHS [P XLTOTOBRHL YPOK https://m.edso0.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102 10

[NPOI'PAMME
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8 KUIIACC

KoanuyecTBo 4acoB

DJIeKTpPOHHbIe N (poBbIe

Ne i/ Tema ypoka Kontposabubie | IlpakTHueckue Aata oOpa3oBaTe/ibHbIE
Bceero U3y4YeHUs
padoThI padoTbI pecypcbl
1 KBanpartHbiii KOpeHb U3 YuCIa 1 bubmorexa HOK
Ap p https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIMOHATIEHOM YHCIIC 1 bubsmorexa HOK
ppatl https://m.edsoo.ru/7f42eaaa
3 JlecsaTnaHbIC TPUOIKSHHS 1
HPPAMOHATBHBIX YUCE
4 JlecsaTnaHbIC TPUOIKSHHS 1
WppaIllMOHATIBHBIX YHCE
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHME IEHCTBUTEIBHBIX YHCET 1
7 CpaBHEHHE IEHCTBUTEIIBHBIX YHCET 1
8 Apudmernyueckuil KBaJIpaTHbII KOPEHb 1
9 YpaBHeHHE BHJIa X2 = a 1
10 CaoiicTBa apu(hMeTHIECKIX 1 bubnmoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(hMeTHIECKIX 1 bubnmoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
12 Bnbgegngp?; a::{: eeq;ilﬂof;l’;m aTHBIC 1 bubmorexa HOK
P - colepall P https://m.edsoo.ru/7f42dd26
KOPHH
13 BHLII)GZZI;?; a?: equ(‘;ﬂoflilim aTHbIC 1 bubmmorexa LIOK
P > Corepxatt P https://m.edsoo.ru/7f42ded4
KOpHH
14 supeemit corpman e | 1 uGmorea LIOK
o IE)HH > cofepatt P https://m.edsoo.ru/7f42e0be



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
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

[Ipeobpa3oBaHue YHCIOBBIX

bu6mmoreka [JOK

15 BBIPAKEHH, COJIEPHKAIUX KBaPaTHbIE 1 https://m.eds00.ru/7f426262
KOpHHU

16 Crernens ¢ HeabIM IToKazaTelieM 1 bubmorexa [TOK

https://m.edsoo.ru/7f4354a4

CrannmapTHas 3anuch uyncia. Pazmepol

17| revemmapm aaemono oemmeorn | 1 Bumaoraxa LIOK
00BEKTOB), JUIUTETLHOCTH MTPOIIECCOB B https://m.eds00.ru/7f436098
OKpY’KarollleM MUPE

18 CBoIICTBA CTENEHU C LIEJIBIM 1 bubnuorexa [JOK
oKa3arejaeM https://m.edsoo.ru/7f435648

19 CBoIICTBA CTENEHU C LIEJIBIM 1 bubnuorexa [JOK
oKasarejaeM https://m.edsoo.ru/7f435648

20 CBOICTBa CTEIICHH C LIEJIBIM 1 bu6mmoreka [JOK
MoKa3aTelieM https://m.edsoo.ru/7f435648

21 CBOICTBa CTEIICHH C LIEJIBIM 1 bu6mmoreka [JOK
MoKa3aTelieM https://m.edsoo.ru/7f43599a

29 CBoOViCTBA CTENEHH C LETBIM 1 bu6nmmoreka [JOK
noKa3aTeseM https://m.edsoo.ru/7f435ed6

23 KBanpatHblil TpéxuseH 1

24 KBanpartHbiii TpéxuieH 1

o5 PaznoxxeHue kBagpaTHOro TpEXWICHa Ha 1 bubmuorexa [JOK
MHOKUTENU https://m.edsoo.ru/7f42fd38

26 PaznoxxeHue kBaapaTHOro TpEXWIeHa Ha 1 bubmuorexa [JOK
MHOXKHTEJH https://m.edsoo.ru/7f42fd38

21 Keamparme ropm. Cronemn ) Bumorea LIOK
e P — https://m.edsoo.ru/7f42ec80

bubnuorexka [JOK
28 Adrebparrieciast Apooe L Ao eas00 1/71430382
29 JlonycTHMbIe 3HAYSHHSI TEPEMEHHBIX, 1



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

BXOJISIIINX B alreOpanvecKue
BBIPAKEHHUS

I[OHYCTI/IMLIG 3HA4YCHU NCPCMCHHDIX,

30 BXOSIIUX B aJIreOpandecKue
BBIPKCHHUS
31 OcCHOBHOE CBOMCTBO anreOpanyeckon bubnuorexa [JOK
apobu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpamenue apodeit https://m.edscL)Io.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpamenne podeit https://m.edscL)Io.ru/7f430f44
. bubmuorexa [JOK
34 Coxpamenue apodeit https://m.edscL)Io.ru/7f430f44
35 CroxeHue, BBIUUTAaHUE, YMHOKEHUE U bu6mmoreka [JOK
JICJICHHE alireOpandecKux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE U bu6nmmoreka [JOK
JICJICHHE alireOpandecKux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE U bu6nmmoreka [JOK
JICTICHHE alIreOpandyecKux JApooei https://m.edso0.ru/7f4318c2
38 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE U bub6munoreka [JOK
JeIIeHuE anreOpandeckux apodeit https://m.edsoo.ru/7f431a20
39 IIpeoOpa3oBaHue BBIpAKEHUH, bubnuorexa LIOK
COJICPIKAIIIMX areOpandecKue Qpoou https://m.edsoo.ru/7f43259c
40 [IpeoOpa3oBaHue BBIpaKEHHIA, bubmuoreka [IOK
COJICpPIKAIIMX aJlreOpandecKue IpooH https://m.edsoo0.ru/7f432736
a1 [IpeoOpa3oBanue BBIpAKEHUH, bubmuorexa [IOK
COJZIepPIKAIIHX areOpandecKue IpooH https://m.edsoo0.ru/7f432736
42 KontponbHas pabora no reme bubmuorexa LIOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
43 KBanparnoe ypaBHeHue bubmmorexa [IOK

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



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
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

bub6munorexa [JOK

44 Henoxmoe kBajparHoe ypabHeHie https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHoe ypaBHEHUE bubamorexa HOK
https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaJpaTHOIO bubmuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyita KOpHEH KBaJPaTHOIO bubmmoreka [TOK
YpaBHCHHS https://m.edso0.ru/7f42f3f6
48 dopMyita KOpHEH KBaJpaTHOI O bubmmoreka [TOK
yYpaBHCHHSI https://m.edsoo.ru/7f42f5a4
bubnuorexa [JOK
49 Teopema Buera https://m.edsg).ru/7f42fef0
bubnuorexa [[OK
50 Teopema Buera https://m.edsg).ru/7f430076
51 Pemenue ypaBHeHM, CBOASIIMXCS K bu6mmoreka [JOK
KBaJJPaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHH, CBOASIIMXCS K bu6mmoreka [JOK
KBaJJPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpoOHO-paMOHATBHBIC bubmuorexa [JOK
ypaBHEHUS https://m.edsoo0.ru/7f4328c6
54 [Ipocreiimue qpoOHO-paMOHATBHBIC bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Perrenuie TEKCTOBEIX 3a1a4 C ITOMOIILIO bub6mmoreka [JOK
KBaJIDATHBIX YPaBHEHHI https://m.edsoo0.ru/7f42f75c
56 Pertenuie TEKCTOBEIX 3a/1a4 C IOMOIIBIO bu6nmmoreka [JOK
KBaJIPATHBIX YPaBHEHHIA https://m.edsoo.ru/7f42{8f6
57 KontponbHas pabora no reme bubnuoreka [TOK
"KBaapaTHbie ypaBHEeHHUs" https://m.edsoo.ru/7f4301f2
JInneliHOE ypaBHEHUE C ABYMs
58 MEPEMEHHBIMH, €T0 rpaduK, IPUMEpHI

pereHusl ypaBHEHHH B IEJIBIX YHCIIaX



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
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

59

JIuneliHOE ypaBHEHUE C ABYMs
MEPEMEHHBIMH, €T0 IrpaduK, IPUMEPHI
pEILICHNs YPaBHEHUH B LEJIBIX YU CIIAX

60

JInHeliHOEe ypaBHEHHE C ABYMS
IIEPEMEHHBIMHU, €r0 rpaduK, IpUMepsI
pelLlIeHUs] ypaBHEHUH B LIEIBIX YHCIaX

61

Pemrenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemrenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenue cucrem 1ByX JIMHEMHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMU

64

IIpuMepsl pereHus CUCTEM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IEPEMEHHBIMU

65

[IpuMeps! perieHus cCucTem
HEJIMHEHHBIX YPAaBHEHUU C IByMsI
IIEPEMEHHBIMU

66

I'paduueckas uHTEpIIpETALUS
YPaBHEHHUS C ABYMsI [IEPEMEHHBIMU U
CUCTEM JINHEMHBIX YPABHEHUH C IByMs
[IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas untepnperanus
YPaBHEHUS C IBYMS IIEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C IBYMs
MIepEMEHHBIMU

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

68

PemreHne TeKCTOBBIX 3a7a4 € TOMOILBIO
CUCTEM YpaBHEHMI

69

PemreHne TeKCTOBBIX 3a7a4 € TOMOILBIO
CUCTEM YpPaBHEHMI

70

Pemenne TeKCTOBBIX 33124 C TTOMOIIBIO
CHCTEM YpaBHCHHUU



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

71 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1
72 UncnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 0JHON TIepeMeHHO 1
74 JIvHeiiHbIe HEpaBEHCTBA C OHOMN 1 bu6mmoreka [JOK
MIEPEeMEHHOM U UX pelIeHUe https://m.edsoo.ru/7f42c692
75 JIvHeiiHbIe HepaBEHCTBA C OHOM 1 bu6nmmoreka [JOK
MIEPEMEHHOM M MX PCIICHUE https://m.edsoo.ru/7f42c840
76 JInHenHbIe flepaBeHCTBa C OQHOH 1
MIEPEeMEHHOM U UX pEIICHUE
77 Cucrembl TMHEWHBIX HEPABEHCTB C 1 bubnuoreka [TOK
OJIHOM MEePEeMEHHON U MX PEIICHUES https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHEHHBIX HEPABEHCTB C 1 bubnuoreka [IOK
OJIHOM NEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MBI Jn/IHeﬁHLUIX HEPaBEHCTB C 1
OJTHOM MEPEeMECHHOHN M MX PEIICHHE
B0 opamencrsanux cncren ma amenosoii | 1 Bubmiotexa LIOK
Mo https://m.edsoo.ru/7f42c9e4
Bl mepaencrsa s cncre na monosoii | 1 uGmotera LIOK
S https://m.edsoo.ru/7f42c9e4
Kontponbhas pabora no remam
82 "HepaBenctBa. CucreMbl ypaBHeHHI" 1
bubnuoreka [IOK
83 Honsrue pyrKim 1 https://m.edscIJJEJ.ru/7f433012
84 OO6nacTh ornpeneneHus 1 MHOXKECTBO 1 bubnuoreka [JOK
3HaYCHUU GYHKIIUU https://m.edso0.ru/7f433d84
85 CriocoObI 3ajauus QyHKIUN 1
86 I'paduk pyHkIIMN 1
87 CaoiicTBa yHKIINH, UX OTOOpasKkeHHE 1

Ha rpaduke



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

UreHue U mocTpoeHue rpadukon

88 byHKIII

89 [Ipumeps! rpadukoB GpyHKIIHIA,
OTPAKAIOIINX PEATHHBIC MPOIIECCHI
DYHKIUH, ONTHUCHIBAIOIIHE MPSMYIO U Bu6morexa LIOK

0 00pATHYIO IPONOPLHORAIBHEIC https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpauKu — '

91 I'mnepbomna

92 I'mnepOona

bu6moreka [JOK
— 2
9 Tpacui pynkumn y =x https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— 2

%4 Tpacux pymkumn y =x https://m.edsoo0.ru/7f434572
Dy y =2, y =3¢, Y = VX, y N Xl bubnuoreka IIOK

95 rpaguvecKoe pereHue ypaBHCHHH 1 httos://m.eds00.ru/7f434d38
CHUCTEM YpPaBHCHUU S '
Dymxmn y =X7, y =3C, Y = VX, y N Xl bubnunoreka [IOK

96 rpaduyeckoe penieHrne ypaBHeHUu! 1 httos://m.eds0o.ru/7f434eb4
CHUCTEM YpaBHEHUU S :
[ToBTOpEHNE OCHOBHBIX MOHSITHH H Butmorexa L[OK

o7 METO/IOB KYPCOB 7 a 8 Kaccos, https://m.edsoo.ru/7f4371aa
0000111eH1E 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUIA U Butmmorexa LIOK

%8 METO/IOB KyPCOB 7 a 8 Kaccos, https://m.edsoo0.ru/7f43736¢
0000IIIcHIC 3HAHMA
[ToBTOpEHNE OCHOBHBIX MOHATHH U BuGmorexa LOK

9 METOJIOB KYPCOB 7 1 8 K1aCCOB, https://m.edsoo0.ru/7f437510
0000111eHrEe 3HAHUHT — :
[ToBTOpEHNE OCHOBHBIX MTOHSATHI H BuGmorexa [JOK

100 METOJI0B KypCOB 7 H 8 KIACCOB, https://m.edsoo.ru/7f4376b4
000011IeHIe 3HAHHA — :

101 WroroBasi KOHTpoIbHAs paboTa bubnuoreka [IOK



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

https://m.edsoo.ru/7f436b88

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bub6munoreka [JOK
102 METOJOB KYPCOB 7 H 8 KIIACCOB, 1 https://m.eds00.ru/7f437858
000011IeHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

KonTtposbHbie

Bcero
padoTbI

IIpakTnyeckue
padoThI

Jlara
U3y4eHust

DJ1eKTPOHHBbIE U (PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcsbl

PammonansHEIC Uncna,
HMppaloHaJIbHbIEC YHCIIA, KOHEUHbIE
1 OCCKOHEYHBIE JCCATUYHBIC IPOOH

MHOXECTBO NEUCTBUTENbHBIX
YHCel;, e CTBUTENIbHBIE YHCIIa KaK
OCCKOHCUYHBIC ACCATUYHBIC IPOOH

BzaumHO otHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JICACTBUTEIBHBIX YNCET U
MHOXECTBOM TOYEK KOOPAUHATHOU
PSAMOK

CpaBHeHUE NeHCTBUTENBHBIX YHCET,
apudmeTnyecKue AeHCTBUS C
JICHCTBUTEIILHBIMU YHCIIAMHU

[TpubnmxkE€HHOE 3HaUEHUE
BEJIMYMHBI, TOUHOCTh MTPUOIHMKEHUS

OxkpyrieHue yncesn

OkpyriieHue 9uce

oo N oo O

IIpukuaka v OLEHKa Pe3yJIbTaTOB
BBIYUCIICHUN

N

IIpukuka v OLEHKa Pe3yJIbTaTOB
BBIYHUCIICHUU

10

JIunelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOIASAIIUXCA K
JMHEWHBIM

bu6mmorex [JOK
https://m.edsoo0.ru/7f43bf66

11

Jluneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASALIUXCS K



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

JIMHENHBIM

KBanpatHoe ypaBHenue. Pemenne

bub6munoreka [JOK

12 YPABHCHIH, CBOMAHIXCA K https://m.edsoo.ru/7f43c542
KBaIPATHBIM
s | Koo soumene, P B 10K
’ https://m.edsoo.ru/7f43c542
KBaJIPaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa IIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS Bubmrorexa HOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl perieHust ypaBHEHUM
16 TpPETbel U 4ETBEPTON CTENEHEN
pa3IoKeHUEM Ha MHOXKUTETU
IIpumeps! perieHus ypaBHEHUN
17 TPEThEN U YETBEPTOMN CTENIEHEN
pa3noKeHHueM Ha MHOKUTENH
18 Pemenne npoOGHO-panioHaIbHBIX bubnuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne qpoOHO-palinoOHATBHBIX bubnuorexa [{OK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Penrenne TeKCTOBEIX 3a1a4
anredpandeckuM MeTO0M
21 Penrenne TEKCTOBEIX 3a/1au
anredpandeckuM MEeTOA0M
22 Penrenne TEKCTOBEIX 3a/1a4
anredpandeckKuM METOA0M
23 KontponbHas pabora 1o teme
"VYpaBHeHuUsI ¢ OAHOU ITepeMeHHOI"
24 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU bubmuorexa [JOK
U ero rpapuk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHHUE C IByMs IEPEMEHHBIMU bubmuoreka [JOK



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

u ero rpadux

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

26

CucreMa IBYX JTMHEUHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU
U e€ peuieHue

27

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMS IIEPEMEHHBIMU
U €€ pelieHne

28

CucreMa IBYX JTMHEWHBIX
yYpaBHEHUH C IBYMS IEpEMEHHBIMU
U e€ pelrieHue

29

Cucrema IByX JIMHEHMHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU
U €€ peneHne

30

Pemenne cucreM nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JUHEUHOE, a
JIpyroe — BTOPOM CTENEHHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTETIEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JUHEWHOE, a
JIpyroe — BTOPOM CTENEHU

33

Pemenne cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JPyroe — BTOPOM CTEIIEHU

34

['padmyeckast uHTEpHIpETAIIS
CUCTEMBI YPaBHEHUH C IBYMsI
nepeMEeHHbIMU

35

Pemenne TekcTOBBIX 3a7a4
anredpanvdeckiuM crnocooom

36

Pemrenue TekcTOBEBIX 3a1ad
anreOpandecKuM cnocoOoM



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

KontponbHas pabora no reme

37 " ~ 1"
Cucrembl ypaBHEHUH
38 qI/ICjIOBBIe HEpPaBEHCTBA U UX
CBOMCTBa
39 YucIioBble HEPABEHCTBA U UX bubmuorexa [IOK
CBOWCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPAaBEHCTBA C OAHOMN bubnmoreka [JOK
NIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
a1 JInHeHbIE HEPAaBEHCTBA C OAHOMN bubnmoreka [JOK
IIEPEMEHHOM U MX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinble HEPaBEHCTBA C OJTHOM bubnuorexa [JOK
MIEPEMEHHOM U MX PEIIeHUE https://m.edsoo.ru/7f43af08
43 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pElIEHUE
44 CI/ICTSMBI JII/IHCP'IHI)EX HEPaBEHCTB C
OJTHOM MEePEeMEHHOMN U UX pelIeHHe
45 CI/ICTSMBI JII/IHCP'IHI)EX HEPaBEHCTB C
OJTHOM MEePEeMEeHHOMN U UX pelIeHHe
46 KBanpaTHbie HEpaBEeHCTBA U UX bubmuorexa [JOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBEeHCTBA U UX bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBeHCTBA U UX bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBeHCTBA U UX
pelieHue
50 KBagparHbie HEpaBeHCTBA U UX
pelieHue
SL | nepamencrs n cncrentmepanencrn BuGanorera LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IepEMEHHBIMU
52 ['padmyeckasi HHTEpIpETAITHS



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

HCPAaBCHCTB U CUCTEM HCPABCHCTB C
ABYMA ICPEMCHHBIMHA

Konrponbnas padora no reme

53 " n
HepasencrBa
54 KBanpatuunas Qynkius, e€ rpadux bubmuorexa [IOK
U CBOWCTBA https://m.edsoo.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpagux bubmmoreka [TOK
U CBOWCTBA https://m.edsoo0.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpagux bubmmoreka [TOK
U CBOWCTBA https://m.edsoo.ru/7f4399b4
| Delone rocpmmarssepunm B 10K
P ’ P https://m.edsoo.ru/7f439eb4
napadosl
o | Mo eepmman ey BuSorsa 10K
p ’ p https://m.edsoo.ru/7f43a03a
1apadoJIIbl
o | et ropmens e Busorea 0K
’ https://m.edsoo.ru/7f43alac
napaboJIbI
o | Lerons rocpmmarssepunm B 10K
p ’ p https://m.edsoo.ru/7f43a31e
1apadoJIbI
o | mlorm coopmmar epun B LOK
p ’ P https://m.edsoo.ru/7f43a526
napaboJIbI
[Tapabona, KOOpIMHATHI BEPIIUHBI
62 napaboJbl, 0Ch CHMMETPHH
napadobl
I'paduku pyaxmmii: y = kx, y = kx +
63 - _ _
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku Gyaxuumii: y = kX, y = kx +

b, y=k/x, y=x*, y=vx, y=[x|



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

I'paduku pynkmmii: y = kx, y = kx +

® b, y=k/x, y=x*, y=vX, y=[x|
I'paduku Gynkimit: y = kX, y = kx +

66
b, y=k/x, y=x3, y=vX, y=[X]

67 I'padukn Gpynkumii: y = kX, y = kx +
b, y=k/x, y=X*, y=vX, y=Ix|
I'paduku pynkumii: y = kX, y = kx +

68
b, y=k/x, y=x?, y=vX, y=[x|

69 Kontponsnas padora mo reme bubmmoreka [TOK
"OyaKIUn" https://m.edsoo.ru/7f43ab84

70 [TonsTue urciaoBoi bu6mmoreka [JOK
TIOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6c6

| e e Bmorea 10K

N https://m.edsoo.ru/7f43ebda

dbopMyIol N-ro wieHa

79 Apudmernueckas u bubmuorexa [JOK
reOMETPUYECKasl POrPECCUu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmuorexa [JOK
reOMETPUYECKasl IPOrPECCHH https://m.edsoo.ru/7f43f3b4
®dopmyiibl N-ro wieHa

74 apuMeTHIECKO 1 bubnmoreka [JOK
TFEOMETPUYECKOMN MPOTrPECCHid, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
®opmyibl N-TO YiieHa

75 apupMeTHyecKon 1 bubnuoreka [TOK
FCOMETPUYUECKON MTPOrpecCui, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YICHOB
®opMyIIbl N-TO YIeHA

76 apuMeTHIECKON U bubmuoreka [JOK
reOMEeTPUUECKON porpeccui, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 ®opMybl N-TO YJIeHa bu6mmoreka [JOK



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

apupMeTHyecKon 1
r€OMETPUYECKON IIPOrpeCcCcUil,
CYMMBI IIEPBBIX N YICHOB

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

78

®opMyIIbl N-TO YIeHA
apuMETHIECKON U
F€OMETPUYECKON IIPOrpeECCUil,
CYMMBI [IEPBBIX N WICHOB

bub6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxeHne 4ieHOB
apuMeTHYECKON U
F€OMETPUYECKON MPOrpeccuit
TOYKAMH Ha KOOPAMHATHOU
MJIOCKOCTH

80

N300paxeHne 4ieHOB
apuMeTHYECKON U
reOMETPUYECKON MPOorpeccuit
TOYKAMHU Ha KOOPAMHATHOU
MJIOCKOCTH

81

JInHEeWHBINA U SKCIOHCHIIUAIbHBIN
pocT

82

CrnoHble TPOLEHTHI

bub6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnoHble TPOLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbHas paGora 1o Teme
"Yyca0BbIE OCIEA0BATEILHOCTH "

bu6moreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHue, 06001ICHNE U
cHCTeMaTH3alus 3HaHUH. 3aIncCh,
CpaBHEHUE, JEUCTBUS C
JICCTBUTEIIEHEIMU YK CIIAMH,
YUCJIOBasl MpsiMast

86

[ToBTOpEeHue, 06001ICHNE U
CHCTEMaTHU3allusl 3HAHUH.
[TpolieHThI, OTHOIIEHUS, TPOIOPLUHU



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[ToBTOpenue, 0600IICHNE U

87 CUCTEMAaTH3aIHs 3HAHHM.
Oxkpyrienue, npuOIMKeHUE, OI[EHKa
[ToBTOpEeHuE, 06001ICHNE U

88 cucTeMaTu3anus 3HaHui. Pemenne bub6mmoreka [JOK
TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM https://m.edsoo.ru/7f443b12
croco6om
[ToBTOpenwue, 0600IICHIE U

89 cucTteMaTu3alus 3HaHuil. Pemenune bubnuorexa [JOK
TEKCTOBBIX 3a/1a4 apru(PMETHIECKUM https://m.edsoo.ru/7f443cd4
croco6oM
[ToBTOpEeHME, 0000IICHHE U

9 cucTteMaTu3alus 3HaHuil. Pemenue bubmuoreka [[OK
TEKCTOBBIX 3a/1a4 apU(PMETHICCKIM https://m.edsoo.ru/7f443fea
Crocooom
[ToBTOpEeHME, 0600IICHHE U

91 cUCTeEMaTH3alUs 3HAHUH. bu6nuoreka [JOK
[TpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPXKCHHH, JONTYCTHMBIC 3HAYCHHUS
[ToBTOpenue, 0600IIEHNE U

92 CHCTEMAaTHU3aIlNs 3HAHHH. bu6mmoreka [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPXKCHHH, TOMYCTUMBIE 3HAYCHHUSI
[ToBTOpenue, 0000IICHNE U

93 CcHUCTeMaTU3alus 3HaHU. bubnmoreka [JOK
[Tpeobpa3zoBanue aaredpanuecKux https://m.edsoo.ru/7f4446f2
BBIPXKCHH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpEHME, 0000IICHHE U

94 CHUCTEMATHU3aIUs 3HAHWUH. bu6moreka [JOK
[TpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTUMbIE 3HAUCHHUSI

95 [ToBTOpenue, o0o0LIeHNE 1 bubnuoreka LIOK

CHCTEeMAaTH3alMs 3HAaHUH. (DYHKLII/II/I .

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



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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

MOCTPOEHUE, CBOMCTBA M3YUYEHHBIX
byHKIUH

96

[ToBTOpeHnue, 06001eHNE U

cucrtemMaTu3ainus 3HaHuil. OyHKIHH:

MIOCTPOCHHUE, CBOMCTBA N3YUECHHBIX
byHKIIMH

bu6moreka [JOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHME, 0000IICHHE U

cucremMaTu3anus 3HaHui. OyHKIHUU:

IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX
byHKIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHue, 0600IICHHE U

CUCTCMAaTHU3alusa 3HAHHH. (DYHKLII/II/I .

IIOCTPOCHUE, CBOMCTBA U3YYCHHBIX
byHKIIMN

bubmuoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpenue, 0600IIEHUE 1
cucTeMaTu3alus 3HaHU.
['paduyeckoe penieHue ypaBHEHUI
U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0000IICHNE U
cHUCTeMaTu3alus 3HaHU.
I'padpuaeckoe perneHne ypaBHEHHI
U UX CUCTEM

101

HrtoroBast KOHTpoOJIbHAs paboTa

102

O00011IeHNE ¥ CUCTEMATH3aIlU
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMObBI

7 KJIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI
NpoBepsieMOro .
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUus
pe3yJabTarta
1 Yucna 1 BBIYKCICHUS
11 BoimonHsATh, codeTras  yCTHBIE M NHCBbMEHHBIE  MPHUEMBI,
' apupMeTHyecKre JeHCTBUS C palliOHAIBLHBIMHI YUCIAMH
Haxoguth  3HaueHHs ~ YHCIOBBIX  BBIPQKEHHH,  NPUMEHSTh
1.2 pa3HooOpa3Hble crocoObl M MPUEMBI BHIYHUCIICHUS 3HAUEHUI TPOOHBIX
BBIpaKEHUH, coZiepKalIiX OOBIKHOBEHHBIE U JIECATUYHbIE POOH
[lepexomuTs OT omHOM (GOpMBI 3amUCH  YHCEN K JIPyrou
13 (mpeobpa3oBbIBaTh  JAECATHUHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO IPOOb)
1.4 CpaBHUBATH U YIOPSAJ0YMBATh PAllMOHAIIBLHBIEC YU CIIA
1.5 OKpyTJIATh Yncia
BbInomHAT NPUKUAKY U OLIEHKY pe3yibTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAYEHUM YHUCIOBBIX BBIpOKECHHH. BBIMONHATH JIEHUCTBUA  CO
CTETIEHSIMH C HAaTypaJIbHBIMU MTOKA3aTEeIsIMU
17 [IpumeHsTh TNpU3HAKK JEIUMOCTH, Pa3IOKEHHE Ha MHOXHUTEIU
' HaTYypaJbHbIX YHCEIl
Pemarp  npakTHKO-OPUEHTHpPOBAHHBIE  3aJaud,  CBA3aHHBIE C
OTHOIIIEHHUEM BEJIMYNH, MIPOMOPIIMOHATBFHOCTHIO BEJTUYMH,
1.8 MPOLIEHTAaMH, HMHTEPIPETUPOBATh pe3yibTaThl pELIeHUs 33734 C
y4€TOM OTpaHWYCHUH, CBS3aHHBIX CO CBOMCTBAMH PAacCMAaTPHBAEMBIX
00BEKTOB
2 AnreOpanyeckre BbIpaKEeHUs
91 Ucnonp3oBaTh anreOpanueckyl0 TEPMUHOIOTUIO W  CHMBOJHKY,
' MIPUMEHSATH €€ B IpoLIecce OCBOSHHs yUeOHOro MaTepuaa
25 Haxogute 3HaueHuss OyKBEHHBIX BBIPOKEHUN TMPH  3aJaHHBIX
' 3HAYECHUSX NTePEMEHHBIX




BrinonasaTe HpCO6pa3OBaHI/IH OeJI0oro BBIPpAXCHHUA B MHOI'OYICH

23 MIPUBEACHUEM MTOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
BoInonHAT, yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
2.4 MHOTOWICH, MPUMEHSATh (OPMYNIBl KBajJpaTa CyMMBI W KBajpara
paszHocTu
OcymecTBIATh pa3aoKEHNE MHOMOWIEHOB HA MHOKHUTEIH C TIOMOILIBIO
2.5 BBIHECCHHS 32 CKOOKH OOIIEr0 MHOXHTEINS, TPYIIHPOBKH CIIaraeMblXx,
MpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOXKEHUS
oy [TpumensTh peoOpa3oBaHUs MHOTOWICHOB JJISl PELICHUS Pa3InYHbBIX
' 3aJla4 U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 pealbHON MPaKTUKU
27 Hcnons30BaTh CBOMCTBA CTEMEHEH € HATypalbHBIMU [MOKA3aTeIsIMHU
' JUTsl IpeoOpa30oBaHus BRIPAKEHHI
3 YpaBHEHHS 1 HEPaBEHCTBA
Pemate nuHEHBIE YpaBHEHHMSI C OJHOM TEPEMEHHOM, MNPUMEHSS
3.1 IpaBHJa Mepexojia OT UCXOAHOTO YPaBHEHUS K PAaBHOCUIHLHOMY €MY.
[IpoBepsiTh, SIBISIETCS T YUCIIO KOPHEM YpaBHEHUS
3. [IpumensaTs rpaduueckue METOAbl TPH  PEIIEHUH JIMHEWHBIX
' yYpaBHEHUH U X CUCTEM
33 [TonOupate mpuMepsl Map YUCEN, SIBISIIOIIMXCS pElIeHHEeM JIMHEHHOTo
' yYpaBHEHUS C IBYMS TIEpEMEHHBIMU
CtpouTh B KOOPJIMHATHOM TIJIOCKOCTH TpadyK JIMHEHHOTO YPaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; TONB3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI
pelIeHus ypaBHEHUS
35 Pemarb cuctemsl ABYX JMHEHHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMH,
' B TOM YHCIIE TpaduiIecKu
CocTaBisiTh W pelaTh JUHEMHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH MO YCIOBUIO 33/1a4H, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTYYEHHbIN pe3yibTar
4 Koopaunats! u rpaduku. Oyakiuu
N300paxarh Ha KOOpAMHATHOM NPAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, HHTEpPBaJbl, 3alHCHIBATh
YHCIIOBBIC IPOMEKYTKH Ha alreOpanvyeckoM si3bIKe
49 OTtmedaTs B KOOPJWHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM

KOOpANnHATaM




Crpouts rpaduku nuHedHbIX (GyHKUuH. CTpouTh Tpapuk QyHKIUH Y

4.3
= [x]
OnuceiBaTh C MOMOLIBI0 (PYHKIUI H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEIIMYMHAMU: CKOpPOCTb, BpEMs, paCCTOSHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOUTEILHOCTh, BpEMsI, 00bEM PabOTHI
4.5 Haxonuts 3HaueHue GyHKIMU 1O 3HAUEHUIO €€ apryMeHTa
[Torumate rpaduyeckuii crnoco0 TIPEACTABICHUS W aHAIM3a
4.6 uH(pOpPMAaLlMU, W3BJIEKaTh W HWHTEPIPETHPOBATH HHPOPMAILUIO U3
rpaduKOB peajbHBIX MPOIECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3yJbTAThI OCBOCHHS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTarta
1 Uucna 1 BBIYUCIICHUS
Wcnonp3oBaTh  HayalbHblE  MNPEACTABIEHUS O  MHOXECTBE
11 JEWCTBUTENBHBIX YHCEJ JUIsl CPAaBHEHMsI, OKPYIJICHUSI U BBIYUCIICHUI,
' u300pakaTb JIEHCTBUTEIbHBIE 4YMCIA TOYKAMM Ha KOOPAMHATHOM
IIpsIMOI
[IpumeHsaTr NOHATHE  apU(PMETUYECKOrO  KBAJPaTHOIO  KOPHS,
12 HaXOIUTh KBaJpaTHble KOPHHU, HCHOJIB3yd MpPHU HEO0O0XOAUMOCTH
' KaJIbKYJISATOP, BHIIOIHATH MPE0OpPa30BaHUS BHIPAKEHHM, COACPIKALIIX
KBaJpaTHBIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH
L3 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
' JECATUYHBIX APOOEH u crenene uncna 10
2 AnreOpanyeckre BbIpaXeHUs
[IpuMeHsATh MOHATHE CTENEHH C ILEeNbIM IOKa3aTeleM, BBINOJIHATh
2.1 npeoOpa3oBaHUsl BBIPAXKEHUH, COJEpXKAIUX CTENEHH C LEeIbIM
IOKa3aTesieM
BbIMONHATE ~ TOXKIECTBEHHBIE  MPEoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIDQKEHU HA OCHOBE IIPAaBWJI JCUCTBUM HAaJ MHOTOWICHAMH U
anreOpandecKuMu JApOoOsIMH
2.3 PackmianpiBaTh KBaApaTHBIM TPEXUIEH HA MHOXKUTEIN
Y [IpumeHnsaTh MpeoOpa3oBaHUsl BBIPAKEHUH JUISI PEIEHHs Pa3IUYHbIX

3aa4 U3 MaTEMaTuKn, CMCXKHBIX IPEAMETOB, U3 peaHBHOﬁ MMPaKTUKU




ypaBHCHI/I}I 1 HCPABCHCTBA

3.1

Pemarp nuHelHble, KBagpaTHbIE YpaBHEHUS U  pallMOHAIbHbIE
ypaBHEHUS, CBOISIIMECS K HUM, CUCTEMbI JIBYX yYpaBHEHUU C IBYMS

NECPpCMCHHBIMU

3.2

[IpoBomuTh mpocTeiline HCCIeOoBaHUS ypaBHEHMH U CHCTEM
ypaBHeHHH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpapuyecKux
NIpeCTaBICHUN (yCTaHABIMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMaA

ypaBHEHUH pELIeHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee)

3.3

[lepexomuTs OT cCiOBeCHOW  (OpPMYIHPOBKM  3amaud K  e€
anredpanveckoil MOJENM C TOMOIIBI0O COCTaBJICHHUS YPABHEHMS WIIU
CUCTEMbl  YpaBHEHUW, WHTEPHPETUPOBATh B COOTBETCTBUHM C

KOHTCKCTOM 3aaa4uu HOHy‘ICHHLIﬁ pPE3yibTaT

3.4

[IpuMeHsATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHHUS, OLICHKH,
pelaTh JIMHEHHbIe HEPABEHCTBA C OHOM NMEePEeMEHHON M UX CHUCTEMBI,
naBaTh  rpaMYecKyl0  WIUIIOCTPAllMI0  MHOXKECTBA  pEIICHUM

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonumate W wucnonb30BaTh (QYHKIMOHAIbHBIE IOHATHS U SI3BIK
(TepMHHBI, CHUMBOJIMYECKHE O0O03HAUEHUs), OIpENeNATh 3HAYCHUE
(YHKIMU TIO 3HAYEHHUIO apryMeHTa, ONpEeAessTh CBOMCTBA (PYHKIIUH

1o €€ rpaguky

4.2

CtpouTts TpaduKu dIeMEeHTapHBIX QYHKINN BUA:
y=k/x

k/x
, Y =X, y = X%, y = [X|, ollUChIBaTh CBOWCTBA YHCIOBOM (PYHKIMHU 1O €€

rpaduxy

9 KUIIACC

Koxa
NMpoBepsIeMOro
pe3yJbTaTa

IIpoBepsiemble mpeaMeTHBIE Pe3YJbTAThl OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIYUCICHUA

11

CpaBHI/IBaTI) U YIHOPAJOYHMBATH PAOMOHAIBHBIC W HPpPaAlHOHAJIBHBIC




qucia

1.2

BrimonaaTs apI/Iq)MCTI/I‘-IeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIBHBIMU YHUCJIaMU,
COoYCTasA YCTHBIC W IMMCBbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATH BBIYUCICHUSA C

HppalliOHAJIbHBIMU YU CIIaMH

1.3

HaXO,I[I/ITB 3HAQUYCHMUS CTEICHEH C OCJIBIMH I10Ka3aTCiIsIMU U KOpHCfI,

BBIYUCIATH 3HAYCHUA YHCIIOBBIX BLIpa)KCHI/Iﬁ

1.4

OprrHSITL JEHCTBUTEIIbLHBIE 4unciia, BBIMIOJIHATL NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHUM, OLIEHKY YHCJIOBBIX BBIPAKEHHI

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemlate  nuMHENHBIE W KBaJpaTHbIE  YpaBHEHHUs, YpPaBHEHWS,

CBOIAIMHMECA K HUM, HpOCTCI\/‘II_HI/IC ,Z[pO6HO'paI_II/IOHa.TIBHBIe YpaBHCHUSA

2.2

Pemate cucreMsl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU
U CUCTCMBI IBYX ypaBHCHPIfI, B KOTOPBIX OJHO YPABHCHHUC HC ABJISACTCA

JINHEHHBIM

2.3

Pemate TekcTOBBIC 3amauu anreOpanyecKUM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHUSI YpPaBHEHHs] WU CHCTEMBI JIBYX YpaBHEHHH C ABYMs

NEPpEMECHHBIMU

2.4

[IpoBoanuThs mpocTEHIIME HCCIECAOBAaHUS YPAaBHEHUM H  CHUCTEM
ypaBHeHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpauyecKux
MIpe/ICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YPaBHEHUE UITU

CHUCTEMA ypaBHeHI/Iﬁ peuicHuA, €CJIiu UMECT, TO CKOJ'ILKO)

2.5

Pemlatp  nHMHEHBIE  HEpaBEHCTBA, KBAJpaTHbIE  HEPABEHCTBA,
M300paxaTh pEIICHHE HEPABCHCTB HA YUCIIOBOW IMPSMOM, 3alHCHIBATH

PEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

2.6

Pemate cucTeMBI JTHHEMHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,
BKJIFOYAOIIKUEC  KBaJApaTHOC HCEPABCHCTBO, I/I306pa)KaTL peuIcHuc
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpﬂMOfI, 3alMUChIBaTh PEHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

HMcnonb3oBaTh HEPAaBCHCTBA IIPU PCUICHUHN PA3JIMYHBIX 3a1a4

DOyHKIMHU

3.1

Pacno3naBath (bYHKI_[I/II/I HN3Yy4YCHHBIX BHOB. ITokxa3pIBaTh

CXEMaTUYECKH pacIoioKeHNe Ha KOOPIAMHATHOM MIIOCKOCTH TpadrKOB




¢byukuuii Buga: y=kx, y=kx+b, y=Kk/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaueHUH K03(hPUIIMEHTOB, ONUCHIBATH CBOMCTBA PYHKIIUI

[Toka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha  KOOPAUHATHOMN

3.2 IocKoCcTH TpadukoB QyHKUMN BUAa y = VX, y = |[X| U ONHCHIBaTh
CBOMCTBa (DYyHKITHIA
Crpouth M H300paxaTh CXEMaTHUECKH TpadUKU KBaIPaTUUYHBIX
3.3 (yHKIMA, OMHMCHIBATh CBOMCTBAa KBAJAPATUYHBIX (YHKIUHA TIO WX
rpapukam
PacniozHaBaTh KBaJpaTHuHYO (QYHKIMIO TO (opmyie, HpUBOIUTH
34 MpUMepbl KBAaJPAaTUYHBIX (QYHKIUM M3 pealibHOM >KU3HHU, (PU3MKHU,
reOMETPHUH
4 ApudmeTrrueckas 1 reoMeTpUUECcKasi IPOrpeccuu
i1 PacniozHaBaTh apu(pMETHUYECKYIO U T€OMETPUUECKYIO NTPOrPECCU Mpu
. pa3HbIX ciocodax 3aaHus
BBHIMONHATE BBIYUCIEHHUS C MCIONb30BaHHEM (opMyn N-TO dJeHa
4.2 apuMETHIECKOH W TEOMETPUUIECKON MPOrpecCHii, CYMMBI TEPBBIX N
YJICHOB
43 N300pakaTh wieHbl MOCIE0BATEIBHOCTH TOUKAMU Ha KOOPAMHATHOMN
' TTOCKOCTH
Pemrates 3amaum, cBSi3aHHBIC C YMCIOBBIMH IOCIIEIOBATEILHOCTSIMH, B
4.4 TOM 4YHCI€ 3aJayd U3 peajbHOM KHU3HM (C MCIOJIb30BAHUEM

KaJIbKYJISATOpPa, HTU(PPOBBIX TEXHOIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
Hpobu OOBIKHOBEHHBIE W NIECATHYHBIC, MEPEX0J]] OT OJAHOW (OPMBI 3aIUCH
1.1 npobeii k npyroi. IloHsThe pamMoOHANIBHOrO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAI0UUBAHUE PALIMOHATBHBIX YUCET
12 Apudmernueckue IeWCTBUS C pallMOHATBHBIMU YUCIaMU. Perienue 3aaa4 u3
' peabHOM MPaKTUKU HA YacTH, Ha IPOOH
13 Crenenb C HaTypaJlbHbIM I[IOKa3aTeleM: ONpeJesieHne, Mpeodpa3oBaHue
' BBIPQXCHHI Ha OCHOBE OIPEICICHUS, 3aICh OOMBIINX YHCET
14 [TpoueHTsl, 3aMUCh NPOIEHTOB B BHJIE APOOM U APOOH B BUJE MPOLICHTOB.
' Tpu OCHOBHBIE 3a/1a4K HAa IPOLIEHTHI, PEUICHHE 3a/1a4 U3 PeaIbHON MPAKTUKU
L5 [IpuMeHneHne TNPU3HAKOB JETUMOCTH, pa3IOKEHHE Ha  MHOXUTEIH
' HATypalbHBIX YHCEN
16 PeanpHble  3aBHCMMOCTH, B TOM 4UHCIEe TmpsMas ©W  oOpaTHas
' MPONOPIIMOHATIBHOCTH
2 Anrebpanyeckue BEIpaKECHUS
21 [lepemenHbIe, YNCIOBOE 3HAUEHUE BBIPAKEHUS C MEpPEeMEHHOM. JlomycTuMblie
' 3HAUYECHUS TIEPEMEHHBIX
95 [IpencraBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUAEC (OPMYIBIL.
' Brrancnenus no hopmynam
23 [IpeobpazoBanne  OYKBEHHBIX  BBIPQKEHUH, TOXKJAECTBEHHO  pPaBHbBIE
' BBIPAKCHUS
24 CBoiicTBa CTENEHU C HATYPaJIbHBIM MTOKA3aTeIeM
25 OnuouneHsl U MHOrouwleHbl. Ctenenb MHorowjieHa. CilokeHue, BhIYUTaHUE,
' YMHOXXEHHE MHOT O4JICHOB
26 DopMyIIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMbI U KBaJIpaT Pa3HOCTHU.
' dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHrne MHOrO4IEHOB HA MHOKUTEIN
3 YpaBHeHUs
31 VYpaBHEeHHE, KOpEHb YpaBHEHHMs, MpaBuja MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCWJIBHOCTb YPaBHEHUN
3.2 JluHeitHOe ypaBHEHME C OJHOM MEPEMEHHOW, YMCIIO KOPHEH JMHEWMHOro




ypaBHEHHUS, PEIIeHUE TUHEHHBIX YpaBHEHUHN

CocraBieHue ypaBHEHUN MO YCJIOBHUIO 3aJaud. PereHne TeKCTOBBIX 3a/1ad C

33 HOMOIIbIO YPaBHEHU I
3.4 JluneliHoe ypaBHEHHE C JBYMS IEPEMEHHBIMH U €T0 Tpaduk
Cucrema [ByX JIMHEWHBIX ypaBHEHUN C JABYMsI I€peMEHHbIMH. Pemnienue
35 CUCTEM YpaBHEHHI criocoOOM MOACTaHOBKU. [Ipumepbl pelieHus: TEKCTOBBIX
3ajla4y ¢ MOMOILBIO CUCTEM YPABHEHUIN
4 Koopaunare! u rpadpuxu. @yHkuu
4.1 KoopanHara Touku Ha npsAMoi
4 UucnoBsie MpOMeXYTKU. PaccTosiHue Mexy AByMsI TOYKAMH KOOPAMHATHOMN
' IPSAMOU
43 [IpssmoyronbHast cucrema koopauHat, ocu OX u Oy. AGciucca U opauHATa
' TOYKH Ha KOOPJMHATHOM MIIOCKOCTH
14 [Tpumepsl rpadukoB, 3anaHHBIX (opmynamu. UteHue rpaduKoB peanbHbIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. I'papuk pynkuun. ColicTBa GyHKIUN
4.6 Jluneiinas ¢ynkuus, e€ rpaduk. I'padpux ynkum y = [x|
T I'paduueckoe pemieHue JUHEHWHBIX YpaBHEHWM W CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KVIACC
Kon IIpoBepsieMblIii 3JIEMEHT COACPKAHUS
1 Hucna u BBIYUCIECHUS
11 KBagpatHslii kopeHb u3 uucna. lloHsTHe 00 HMppanMOHAIBLHOM YHUCIE.
' Jecaruunble npuOIMKEHNS UPPALIMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHYECKUX KBaJpaTHBIX KOPHEH M HMX NpPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUH M BBIYMCIECHUAM. [leficTBUTENbHBIE
qucia
1.3 Crenens ¢ LenbIM NoKa3aTeneM u €€ cpoiictBa. CTaHaapTHAsI 3alMCh YUCIIa
2 Anrebpandeckue BbIpaXKEeHUS
2.1 KBagparHbIil TpEXWIEH, pa3i0KeHUE KBAIPATHOIO TPEXUIICHA HA MHOXKUTEIIN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO ajireOpanyeckoi 1poou
2.3 CrnoxeHue, BHIYMTAaHUE, YMHOXKEHUE, JICJICHUE alre0pandecKkux apooei




2.4

PamnonannHeie BBIPpAXKCHUA U UX npeo6pa3OBaHHe

3 YpaBHEHHUs 1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, QopMmyna KOpHEH KBaIpaTHOrO ypaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOIAIIMXCS K JMHEHHBIM U KBAaIPaTHBIM
3.3 [IpocTeiimne npoOHO-parMoHaIbHbIE YpaBHEHUS
I'paduueckast mHTEpIIpETAIUs YPABHEHUH C JABYMsI TIEPEMEHHBIMU U CHCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMHU. [IpuMepsl perieHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMS IIEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3a1a4 anreOpandeckKum Crocooom
3.6 YucioBble HEPABEHCTBA M UX CBOICTBA
3.7 HepaBeHcTBO ¢ 0JHOI NIEPEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEpaBEHCTBA ¢ OJTHON NIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHON EPEMEHHOMN
4 DyHKIUN
41 [Tonsitne ¢ynkuuu. OOnacTe ONpeneNeHuss W MHOXKECTBO 3HA4YECHUH
' ¢yukun. CrnocoObl 3a1anus QyHKIUN
4.2 I'padux Gynkumn. YreHne cBOUCTB GyHKINHU 10 e€ rpaduky
4.3 [Tpumeps! rpadukoB PyHKIUH, OTpAKAIOLINX pealibHbIE TPOLIECCHI
44 OyHKIMK, ONHCHIBAIOIINE TPSIMYI0 W OOpaTHYI MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX TpaPUKH
4.5 @yHKIMY y =x°, y = x’
4.6 Gyakuun y = X, y = [x]
4.7 I'padpuaeckoe pereHne ypaBHEHHI U CHCTEM YpaBHEHUM
9 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna ¥ BBIYUCICHUS
11 PanmonanbHbple 4Mclla, WppaLMOHATBHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JIECSITUYHBIE IPOOU
19 MHOXeCTBO 1€HICTBUTENBHBIX YHCEII, JEHCTBUTENIbHBIC YACIA KAK OECKOHEUHBIE
' JecATUYHbIe ApoOH. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM




JEeNCTBUTEIBHBIX YHCell U KOOpﬂHHaTHOﬁ HpﬂMOfI. CpaBHeHI/Ie JIENCTBUTEIBHBIX

qHcel
1.3 Apudmernueckue AEHCTBHS ¢ JEHCTBUTEIbHBIMU YHCIIAMU
U3mepenus, npulnmxeHusi, olleHKu. PazMepbl 00bEKTOB OKpYKAOIIEro MHpA,

14 JUIUTEIHHOCTh TPOLIECCOB B OKpykarmeM mupe. [IpubnuxéHHoe 3HaueHUE

' BEJIMYUHBI, TOYHOCTh TpuOmmkenus. Okpyriaenne uncen. [Ipukunka u oneHka
PEe3yJAbTAaTOB BBIYUCIIEHUI

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 YpaBHEHUsI ¢ OTHON TTEPEMEHH O

2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHEHUH, CBOAAIIUXCA K JIMHEHHBIM

2.3 KBanparnoe ypaBHeHue. PelieHne ypaBHeHH, CBOASIIIMXCS K KBAAPATHBIM

24 bukBagpatHoe ypaBHenue. Ilpumepbl pelieHHs YpaBHEHUH TpeTbel U
' 4eTBEPTON CTENEHEH pa3ioKEeHHUEM Ha MHOKHUTEIN

2.5 Pemenne npoOHO-palliOHATIBHBIX YpaBHEHUN

2.6 Cucremsbl ypaBHEHUI

2.7 VYpaBHEeHHE ¢ ABYMSI IEPEMEHHBIMH U €ro rpaduk

2.8 Pemenne cucreM AByX TMHEHHBIX YPABHEHUHN C JBYMS IEPEMEHHBIMU

29 Pemienue cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEMHOE, a JAPYyroe —
' BTOPOM CTEIEHU

2.10 ['paduueckast ”HTEpIpETALMSI CUCTEMbI YPAaBHEHHH € IBYMsI IEPEeMEHHBIMHU

2.11 Pemenne TekcTOBBIX 3a/1a49 anreOpandecKuM Crocooom

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHOM IIEPEMEHHON

2.14 Pemenre cucreM TMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOMN

2.15 KBanparnble HepaBeHCTBa

216 ['padmyeckass WHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
' MepeMEHHBIMH
3 OyHKIMH

31 KBagparnunas ¢ynaknusa, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
' BEPIUHBI TapadoIibl, OCh CAMMETPUU MapaloIb

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

3.3 I'paduku pynxiwmii y=k/X, y = x° u ux cBoicTBa

3.4 ['paduku pyHKIUH , U UX CBOMCTBA




YucnoBble IOCIEA0BATEIbHOCTH

Ormnpenenenne U CocoObl 3aIaHUsI YMCIIOBBIX MOCTEI0BATEIIBHOCTEH. 3a/1aHne

1 MOCJIeI0BATEIBHOCTH pEeKyppeHTHON (hopMyIioil u popmynoi N-ro uieHa

42 Apudmernueckas mnporpeccus. Dopmynbl N-ro  uigeHa apuPMETHICCKOMN
' MIPOrPECCUH, CYMMBI IIEPBBIX N UJIEHOB

43 I'eomerpuueckas mnporpeccus. @DopMynsl N-r0  WiI€Ha TIe€OMETPUYECKOU
' MIPOrPECCUM, CYMMBI IIEPBBIX N YJIECHOB

14 N300paxeHne 4YI€HOB apU(PMETHYECKOM M TIeOMETPUYECKON Mporpeccui
' TOYKAMH Ha KOOPJAMHATHOMW IJIOCKOCTH. JINHEHHBIN U S KCIOHEHIIUATIBHBIA POCT

4.5 CrnoxHbl€e TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS

Kon
NPOBEPSIEMOT0
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pPe3yJbTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT' O
o0mmero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHSAMH: MHOXKECTBO, IOJMHOKECTBO,
olepaluy HaJ MHOXECTBAMHU; YMEHHE OIEpUPOBATH IOHATUSAMMU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, NPUMEHATh UX MpPHU PELICHUU
3aJa4; YMEHHUE HCIIOIBb30BaTh TpapuuecKoe MpeCTaBIeHue MHOXKECTB
JUIS OMMCAHUS pealbHbIX IPOLIECCOB U SBJICHUH, NPU PELICHUH 33134

W3 IpYTUX y4yeOHBIX MPEeIMETOB

YMeHue onepupoBaTh MOHATHUSMU: OMpENEIeHUE, aKCuoMa, Teopema,
JIOKA3aTebCTBO; YMEHUE PpACIO3HABaTh HMCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, TPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHHne onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YHUCIO, MPOCTOE M
COCTAaBHOE YMCIIO, JEIMMOCTb HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IEJI0e YHCI0, MOIYJbh YHMCIA, OOBIKHOBEHHas ApoOb U
JecSITUYHas JpoOb, CTaHJApTHBIM BUJ YHUCIA, PAl[MOHAJIBHOE YUCIIO,
WppallMOHATIFHOE YHCII0, apu(pMETHYEeCKUd KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAMH, CpaBHUBATh U
yOOpsA0UMBATh 4YHCIA, MPEICTABIATh YWCIAa Ha KOOPJIMHATHOMN
OpsIMOM, OKPYIJIATH 4YMCIA; YMEHHUE JielaTh HPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHHe onepupoBaTh IOHATUSMHU: CTEIEHb C LEJIbIM I10Ka3aTeleM,
apudmeTnyecKuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajlreOpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HAaTypajbHOH CTENeHU
Oonpllle E€IMHUIIBI; YMEHHME BBINOJIHATH pPAacdE€Thl MO (Qopmynam,
npeoOpa3oBaHusl LEIbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQXKECHUI C KOPHSMH, Pa3jI0KEHHE MHOIOWIEHAa Ha MHOXHUTEIH, B
TOM 4YHCI€ C MHCIOIb30BaHUEM (OpMyNl pa3HOCTH KBaApaToB U

KBaJpaTa CyMMBI U pa3HOCTU

VYMmenue OIIEPUPOBATH IMMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHHUEC C

OJTHOM HepeMeHHOﬁ, YUCJIOBOC HCEPABCHCTBO, HCPABCHCTBO C




IIEPEMEHHOM; yMEHUE pellaTh JIMHCHHBIE U KBAJpPATHHIC YpaBHEHUS,
JIpOOHO-paIMOHATIFHBIC YPAaBHEHHSI C OJHOM MEPEMEHHOH, CHCTEMBI
JBYX JIMHEMHBIX YpaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUU 3a1a4 U3 APYruX MPEAMETOB
U IPaKTUYECKUX 3a7ad; YMEHUE MCIOIb30BaTh KOOPAUHATHYIO
NpSAMYI0O M KOOPJMHATHYIO IIJIOCKOCTh JUISI M300pa)KeHHsl peleHUi

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QPYHKIHNS, TpadUK QYHKUNU, HYIH
¢byHKLUY, IIPOMEKYTKHU 3HAKOIOCTOSHCTBA, IIPOMEKYTKU
BO3pacTaHus, yOBbIBaHUS, HauOoOJbllee W HaUMEHbIIee 3HAYEHUs
¢byHKUINY; YMEHHE OIIEpUpPOBAThH MOHATHSIMMU: npsimast
IPONOPIIMOHATIBHOCTD, JIMHEWHAs (DYHKIUSA, KBaJpaTHuHas (yHKIHS,
oOpaTHas MPOMOPLHOHANIBHOCTh, Mapabona, Trumnepbona; yMeHue
CTPOUTH TpapuKH QYHKIUH, UCIIOIB30BATh I'padUKH IS ONIpEIeIICHUS
CBOWCTB NPOLIECCOB U 3aBUCUMOCTEH, IJI PEIICHUs 3ahad U3 IPYrux
y4eOHBIX TPEIMETOB U pealbHOW JKU3HMU; YyMEHHE BBIpAaXaTb

(hopmyaMu 3aBUCUMOCTH MEXy BETUIHMHAMHI

Ymenue OIepUpOBaTh HOHATUSMU II0CJIEOBATEIBHOCTb,
apupMeTHyeckass W~ TEOMETpUYECKas  IPOrPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA I10OCIEA0BATEIbHOCTEH, (POPMYINIBI CYyMMBI U
o0Iero 4jieHa MpH pelleHUH 3ajJad, B TOM YHCIe 33Ja4 U3 JAPYrux

y4eOHBIX MPEAMETOB U peaTbHOMN KU3HU

YMeHue pemarts 3a7aud pa3HbIX TUIOB (B TOM YHCIE HA MPOIEHTHI,
JONM W 4YacTd, JBHWXKEHHE, paboTy, IEHy TOBapOB M CTOMMOCTb
HOKYIIOK M YCIIYT, HaJOrH, 33/1a4l U3 00JIaCTU yIpaBJICHUS JINYHBIMU U
CeMEMHbIMH  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA W CHUCTEMbl IO YCJIOBHMIO 3aJla4H,
UCCIIeIOBaTh MOJTYYEHHOE pelleHHe M OLIEHUBATh MPaBIONOI00HOCTh

IMOJTYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATHSAMU: (PUrypa, TOUKA, OTPE30K, Ipsmasi,
Jyd, JIOMaHasi, yrojl, MHOrOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
W PaBHOCTOPOHHMI TPEYrOJIbHUKH, MPSMOYTOJIBHBIA TPEYrOJbHUK,
MeIuaHa, OMCCEKTpHCAa M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHUK,

napaujienorpamMmMm, pomO, MNpsSMOYrOJbHUK, KBajapar, Tparewnus;




OKPYXKHOCTb, KPYyT, KacaTelabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3aJauyd, B TOM YHCJIE U3 TOBCETHEBHOM
JKU3HHM, Ha HAxXOXICHUE I€OMETPUYECKUX BEJIIMYMH C NMPUMEHEHHEM

U3YYEHHBIX CBOMCTB (pUryp u QpaxToB

10

YMeHne onepupoBaTh IOHATHUSMH: DPABEHCTBO (HUrYp, PaBEHCTBO
TPEYrOJIbHUKOB; TapauICIbHOCTh M HEPHEHIAUKYISIPHOCTh MPIMBIX,
Yyrol MEXKAYy TMpsSIMBIMH, TEPHEHIUKYISp, HaAKIOHHAs, MPOEKIHs,
nogodue Guryp, nogo0HbIE TPEYTrOIbHUKH, CHMMETPUS OTHOCUTEIBHO
TOYKH W TIPSMOW; YMEHHE pPAacIO3HaBaTh PaBEHCTBO, CHMMETPUIO H
nogobue (Guryp, mapaIeNbHOCTh M MEPIEHANKYISIPHOCTh HPSAMBIX B

OKpYyKaromeM MHUpe

11

YMeHue omnepupoBaTh TMOHATUSMHU: JUIMHA, PAacCTOSHHUE, YTOJ
(BemMYMHA yria, CUHYC W KOCHMHYC yrjla TPEYroJIbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE NpPUMEHATh (OpMyabl TlepuMeTpa U  IUJIOMIAIH
MHOTOYI'OJIbHUKOB, [UIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, oObema
IPSAMOYTOJIBHOIO IapajuiesienuIesia; yMEHHEe HNPUMEHATh NPU3HAKU
paBeHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHMKA,
teopemy Iludaropa, TpuUroHOMETpUUYECKHE COOTHOIICHUS IS

BBIYMCIICHHUS ITIUH, PACCTOSTHUH, IO

12

YMmenue wu3o0paxkarb IJIOCKHE (GUTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBIO YEpTEKHBIX
MHCTPYMEHTOB W D3JEKTPOHHBIX CPEICTB II0 TEKCTOBOMY HWIIH

CUMBOJIbHOMY OITMCAHUIO

13

VYMmenue OIICPHUPOBATH TIOHATUAMMU mpAMOYTOoJibHaA CHCTEMaA
KOOpAWHAT, KOOPAUHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MIpOU3BCACHUC BCKTOpPA HA YHUCJI0, CKAIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUEC HUCHOJIb30BATh BCKTOPbBI U KOOPAWHATBHI IJId MPCACTABJICHUA
JaHHBIX W PCHICHUA 3aJad, B TOM YHUCIC H3 OPYIrux y‘I€6HI)IX

MMpeaIMECTOB U peaanoﬁ KHN3HHU

14

VYmMmenne on CpupoBaTh IOHATUAMM: CTOJIOMKOBELIE U KpYI'OBbBIC
IUarpaMMbl,  TaOJMIBI, CpeaHee  apuMETHYECKOoe, MeauaHa,
HauOoNblllee ¥ HaWMEHbIIIee 3HAUEHUs, pa3Max YHCIOBOro Habopa;
YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATb M  NPeoOpPa30OBBIBATH

UHPOPMAIMIO, TPEACTABICHHYI0 B Ta0MUIaX W Ha aUarpaMmax,




OTpaxkarouyro CBOICTBa M XAaPaKTCPUCTHUKU PCAJIbHBIX IMPOLCCCOB U
ﬂBHeHHﬁ; YMCHUC paciiozHaBaTb U3MCHYHNBBIC BCIIMYHHBI B

OKpY’KaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSIMH: CIy4alHBIA OMNBIT (CIy4dalHbIN
SKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTapHBI HCXOJ)
CIIy4allHOTO OIbITa, CIlydailHOe COOBITHE, BEPOATHOCTH COOBITHUS;
YMEHHE HaXOAWUTb BEPOSTHOCTU CIy4YalHBIX COOBITUH B OMNBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pellaTh
3aJlauyd METO/IOM OpraHM30BAaHHOrO Iepedopa U € UCHOIb30BAHUEM
MpaBUJIa YMHOXXEHHS; YMEHHE OLICHUBATH BEPOSITHOCTH DPEATBHBIX
COOBITUN M SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITUH B OKPY)XalOLIEeM MHpPE M B OKU3HHU;
3HaKOMCTBO C TIOHSITHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIHNX YKCEI U €ro POJIBIO B MACCOBBIX SABJICHHUAX

16

YMeHue BBIOMpaTh MOAXOMASAIIMA W3YYCHHBIM METOA Ui peIIeHUs
3a/1a4y, NMPUBOJUTH IPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE U XKU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMAaTUKU B
UCKYCCTBE, OIUCBHIBATh OTACIIbHBIC  BBIJAIOLIMECS  PE3yJbTaThl,
MIOJIYYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAyKH, IIPUBOAUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUM M UX aBTOPOB B OTE€YECTBEHHOMN

U BCEMHUPHOI HCTOpUU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA

OI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COePKAHUS

1 Uucna v BBIYUCIICHUS

11 Harypainbnble u uensie uncina. [Ipu3Haku qeMMOCTH LIETIBIX YHCe

1o OOBIKHOBEHHBIE W JICCATHYHBIE JpoOU, TPOIEHTH, OCCKOHEYHBIC
' MepUOANYECKUE APOOH

13 Panmonanehele yucna. Apu@MeTHYECKHE Olepalud C paldoHaIbHBIMU
' YyHrclIaMu

14 JleiicTBUTENbHBIC YHCTa. ApUPMETHYSCKHE OMEpaIuu C JCHCTBUTEIbLHBIMU
' YyHCIaMu

L5 [IpubnuxEHHBIE BBIYUCICHUS, MpaBUia OKPYIJIEHUS, MPUKUAKA U OLIEHKa
. pe3yJibTara BEIYMCIECHUN
2 AnreOpanyeckue BbIpaKeHUs

2.1 BbykBeHHbBIE BBIpaXKeHUS (BBIPAXKEHHSI ¢ IEPEMEHHBIMH)

2 Crenenp c mensiM mokazateneM. CTeneHb ¢ palMOHAIBHBIM TOKa3aTelleM.
' CBoiicTBa cTeneHu

2.3 MHorowieHsl

2.4 Anrebpandeckas 1poOb

”5 Apudmernueckuii  KOpeHb ~ HaTypalbHOW  cremeHu.  JleWcTBusS ¢
' apu(MeTHYeCKUMHU KOPHSMHU HaTypaJlbHOM cTeneH!
3 YpaBHEHUS U HEPABEHCTBA

31 Henbie u npoOHO-parnrioHabHbIe ypaBHEHHs. CHCTEMBI U COBOKYIHOCTH
. ypaBHEHU I

39 Hensle 1 npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMBbI U COBOKYITHOCTH
. HEpaBEHCTB

3.3 Perrenue TeKCTOBBIX 3a1a4
4 YucnoBble MOCIEN0BATEIIBHOCTH

4.1 [TocnegoBarenbHOCTH, CIIOCOOBI 3a/IaHUS TTOCIEA0BATEIHHOCTEH

4.2 Apudmernueckas u reomerpuueckas mnporpeccun. dDopmyna CIOKHBIX




MIPOLIEHTOB

) OyHKUINU
OyHkus, cnocoObl 3amaHus ¢GyHKUU. [paduk ¢dyakmuu. OO1acTh
OlpeneNeHNs] W MHOXECTBO 3HaueHud ¢GyHkiuu. Hymu  dyHkmoum.
5.1. [TpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIHUH.
Makcumymbl U MHUHUMYMBbI GyHKuH. Haubonbinee u  HanMeHblee
3Ha4YeHHEe PYHKIIUN Ha IPOMEKYTKE
6 KoopnuHats! Ha psSMOH U TIIOCKOCTH
6.1 Koopaunartnas npsimast
6.2 JlexapTOBbI KOOPAMHATHI Ha IMIIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 UX CBOMCTBa
7.2 TpeyrombHUK
7.3 MHOroyroiabHUKu
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpuuecKuX BEIUUNH
7.6 BexTops!l Ha miIockocT!
8 BeposaTHOCTh U CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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