MHUHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJIEPALIAA
MunncrtepcTBo oopazosanus Teepckoii o01acTu
VYupasieHue 06pa3oBaHHs TOPKOKCKOro paiiona

MBOY KiumoBckasi 0011

'PACCMOTPEHO | COTJIACOBAHO VTBEPXJIEHO

npeacenaresb NeACoBETa | IPEACTaBUTCIIb pit KTOD

TPYOBOTO KOJIIEKTHBA

%,/ Mopo3soBa H.A
Ne 22/01 ot «18» 08 25T. 2 > IImeipoBa 1.A. ‘,'

Ne22/01 ot «18» 08. 2025 1. | %

PABOYAS ITIPOI'PAMMA
(ID 6807608)

y4eOHOro Kypca «Ajaredpa»
Ui obyqaromuxcs 7-9 xkinaccos

1. Kimamoso 2025



MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO  OOIIEro
oOpa3oBaHMs: OHA O0ECIEYMBACT M3yUEHHUE APYTUX AUCLUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK ¥ TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOJAMMO IS
MPOJIOJDKEHUST 00pa30BaHUS W B MOBCEIHEBHOW XU3HM. Pa3Butne y oOydaromimxcs
HAyYHBIX TPEJICTABICHUA O TMPOUCXOXKICHUM ¢ CYIIHOCTH airedpandeckux
abcTpakiuii, crmocodbe OTpakeHHs MaTEMaTUYECKON HAyKOU SIBJICHUIN M MPOLECCOB B
IpUpoe U 00IIECTBE, POJIM MATEMATHUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU
U B MPaKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KAUECTB
MBIIUICHUS, HEOOXOIUMBIX IS afanTalid B COBPEMEHHOM IHU(POBOM OOIIECTBE.
N3yyenue anreOpbl oOecrieyMBaeT pa3BUTHE yMEHUS HAOI0/NaTh, CpPaBHUBATD,
HaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHNS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBOJBI, (HOPMyIHpPOBATH
yTBepxkaeHus. OcBoeHue Kypca aireOpbl 00ecreurBaeT pa3BUTUE JIOTUYECKOTO
MBIIIICHAS OOYYalOIIMXCS: OHHM HCIIOJNB3YIOT JEAYKTUBHBIE W HWHIYKTHBHBIC
paccykaeHus, O0O0OOIIEHHE UM KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO.
O6yuenune anreOpe mpeArnojiaraeT 3HAYUTEIBHBI OO0BEM  CaMOCTOSTEIIHHOM
JEATEIIbBHOCTH 00YYaroIINXCsl, MOITOMY CAMOCTOSITEIbHOE PEIICHHE 3a7ay SBIISIETCS
peanu3anuei 1esTeIbHOCTHOTO MPUHITUIIA 00yUeHUSI.

B ctpykrype nporpamMmbl yueOHOTO Kypca «Anredpa» st OCHOBHOTO OOIIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUU:
«Uucnma ¥ BBIYMCICHHS», «ANTeOpandecKue BBIPAKEHUS», «YpaBHEHUS W
HEpaBeHCTBa», «DPyHKunn». Kaxaas U3 3TUX CONEpKATENbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUECHHs Kypca, B3aUMOJICHCTBYS ¢ APYTUMHU
ero JuHWAMH. B Xoae w3ydeHHs ydeOHOTO Kypca OOYy4aromUMCS MPUXOIUTCS
JIOTUYECKH PaCCyKIaTh, HCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBs3M C
9TUM B MpOTpaMMy YYeOHOro Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJACTAaBICHHbIE BO BCEX OCHOBHBIX pasfeiax MaTeMaTHYeCKOTro
oOpa3oBaHUsT U  CIIOCOOCTBYIOIIME  OBJQJACHUIO  OOYYalOIIUMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTHdeckoro s3bika. CoaepkaTeabHOM W CTPYKTYPHOM
OCOOCHHOCTBIO y4E€OHOro Kypca «AIredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «YnWcna W BBIUKCICHUS» CIY)KHT OCHOBOM  JIJISt
JTATBHEHIIET0 M3YYCHHUS MATEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIINXCS
JIOTUYECKOTO MBIIUICHUS, (HOPMHUPOBAHUIO YMEHHUSI TOJIh30BAThCS alTOPUTMaMH, a
TaK)X€ MPUOOPETECHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIMMBIX JIsi TTOBCEIHEBHOM
*Ku3HHU. Pa3BuTHE MOHATHA O 4YKCIIE HA yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSA3aHO C pAIMOHAIBHBIMA WM HWPPANUOHAIBHBIMH YHCIIaMH, (HOPMHUPOBAHHEM
MPEICTABICHUN O JIEUCTBUTEILHOM YHCIE. 3aBEpLUICHUE OCBOCHUSI YUCIOBOW JIMHUU
OTHECEHO K cpefiHeMYy 0011eMy 00pa30BaHHUIO.



Copeprkanve IByX alreOpandecKuX JIMHUNA — « ANreOpandecKue BBIPAXKEHUS» U
«YpaBHEHHSI M HEPaBEHCTBA» CIOCOOCTBYET (QOPMUPOBAHUIO Y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro ammnapara, HeoOXOJUMOTo [Jisi peuleHus 3a7ad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmiero 0o0pa3oBaHMs Y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT PpalMOHAIbHBIX
BbIpOKEHUI. AjreOpa JIeMOHCTPUPYET 3HAYCHUE MaTEeMaTHUKU Kak sS3bIKa JUIs
MOCTPOEHUSI MAaTEMATUYECKUX MOJIEJIEH, OMMCAHUS MTPOILIECCOB U SIBIICHUN PEaIbHOTO
mupa. B 3amaunm oOydeHuss anreOpe BXOAIT Takke JajbHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOAMUMOT0, B YaCTHOCTH, JJISi OCBOEHHUS Kypca
uHDOpPMAaTUKA, W  OBJQJCHHE  HABbIKAMU  JIEAYKTHUBHBIX  PacCy>KICHHI.
[IpeoOpa3zoBaHne CHMBOJBHBIX (DOPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKCHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (QPyHKIMOHAIBHO-rpaUueCcKOl JIMHUU HAIICJICHO Ha TMOJIydeHUE
OOyYarONIMMUCS 3HAaHUN 0 DYHKIMAX KaK Ba)KHEUIIEH MaTeMaTHYeCKON MOJEIH IS
ONKCAaHUSl U HUCCIEIOBaHUS Pa3sHOOOPA3HBIX IMPOLECCOB U SBJICHUM B IpPUPOJE U
obmiectse. M3yueHne matepuana crnocoOCTBYET Pa3BUTHIO y OOYYarOUIUMXCS YMEHUS
UCIIOJIb30BaTh  PA3IMYHbIC BBIPA3UTENBHBIE CPEJCTBAa S3bIKA MATEMATHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpaduyecKkue, BHOCUT BKJIaX B (OPMUPOBAHUE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo ywyeOHOMYy IulaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbI Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CJEAYIONIME OCHOBHBIC pa3delibl COJCpIKaHUS:
«Yncna W BBIUHCICHUS», «ANreOpandeckre BBIPROKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha usyuenue yuyeOHOro Kypca «Anredpa» orBoautcs 306 dacoB: B 7 kiacce —
102 yaca (3 gaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hezenw), B 9 kiacce —
102 gaca (3 yaca B He/ieJIO).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, MEPEeX0]l OT OJHOW QOopMbI 3amucu
npobeit k apyroil. I[loHaTHe paluMoOHAIBLHOTO YMCJIA, 3alKCh, CpPaBHEHUE,
yHOPSAJOYMBAHUE  PAlMOHAIBHBIX  4YHcel. ApudmeTnyeckue  JEUCTBUS  C
palMoHaNbHBIMU YHMCIaMH. PelieHue 3anay U3 peajbHOM NMPAKTHKKM Ha 4YacTd, Ha
JpoOH.

CreneHb C HaTypajJbHBIM I[IOKa3aTeJeM: OIpeaeseHne, Mpeodpa3oBaHue
BBIPQXEHUI HA OCHOBE OMpEIEICHUs, 3aMuch OONMbIIMX yucen. [IponeHTsl, 3amuch
IPOLEHTOB B BUJAE IpOOM M IpoOM B BUIEC MPOIEHTOB. 1pHU OCHOBHBIEC 33Ja4M Ha
IIPOLIEHTHI, PELIEHUE 33]a4 U3 PEAJIbHON MPAKTUKH.



[IpuMeHeHne NpU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATyPAJIbHBIX
quced.

PeanpHble  3aBUCMMOCTHM, B TOM  4ucle mOpsMmas U oOpaTHas
MPONOPLUHUOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKECHHS C NEepeMeHHOW. JlomycTrumblie
3Ha4YEeHUsS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMH B BUJC
dopmynbl. Beruucienus nmo dopmymnam. IIpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHHUH,
TOXK/IECTBEHHO  paBHbIE  BBIP@XKEHHUs, [paBWia MNpeoOpa3oBaHUs CyMM H
IIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U MMPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoOIiCTBa CTENEHH C HATYypaJIbHBIM [OKa3aTEJIEM.

OpHowieHsl M1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CIioKeHue, BbIYMTAaHUE,
YMHOXEHHE MHOTOYIEHOB. DOpMyIIbI COKPAIIEHHOTO YMHOKEHHUS: KBAIpaT CYMMBI U
KBaJpar pasHocTu. Popmysna pa3HOCTH KBagpaToB. Pa3iiokeHHE MHOIOWICHOB Ha
MHOKUTEU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHS, TMpaBuUiia MpPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW TEPEMEHHOM, 4YHWCIIO KOPHEH JIMHEHHOIO
YpaBHEHHUS, PEUICHUE JIMHEWUHBIX ypaBHEHUH. CocTaBlI€HHUE YPABHEHUMN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

JIuneliHOe ypaBHEHHE C JBYMsl MEPEMEHHbIMU M ero rpadguk. Cucrtema IBYX
JMHEWHBIX YPAaBHEHHW C JABYMS II€pEMEHHBbIMU. PelleHne cucrteM ypaBHEHUH
Croco0OM MO/ICTaHOBKH. [TpuMepbl perieHuss TEKCTOBBIX 33Ja4 C MOMOIIBIO CUCTEM
YPaBHECHU.

DOyHKIUU

Koopannara Touku Ha npsiMor. UwWCIIOBBIE NMPOMEKYTKU. PaccTosiHue Mexnmy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopAuHaT, ocu Ox u (Oy. Abcuucca ¥ OpaAMHATA
TOYKU HA KOOPJAWHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (OPMYIIaMH.
UYrenne rpadukoB peanbHbiX 3aBucuMocted. [lonsartue gynkmuu. ['padux dyHKImm.
CpoiictBa (¢ynkiuii. Jluneitnas ¢ynkinus, e€ rpaduk. ['paduk Pynkmuum y = [x|.
['paduueckoe perieHre TMHEWHBIX YPAaBHEHUH U CUCTEM JTMHEHHBIX YPABHCHHM.

8 KIIACC

Yuciia ¥ BBIYUCTICHUSA

KBagparueiii kopeHb u3 uucna. llonstue 00 uppalMOHATBLHOM YHCIIE.
JlecsaTuunble NpUONMKEHHUsS] UppalMOHANbHBIX yucen. CBOHCTBAa apudmeTHdecKux
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHHE K PeoOPa30BaHUIO YMCIOBBIX BBIPAXKEHUH U
BBIYUCIICHUAM. JIeCTBUTEIIBHBIE YUCIIA.

CreneHs ¢ LenbIM IOKa3aTeneM U e€ ceorctsa. CTaHmapTHas 3alKch YNCIA.

AnreOpanyeckre BbIpaXeHUSAJIredpandyeckue BbIPaKeHHUs



KBanparssiil TpEXWICH, pa3IOKEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEU.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil  ApooOw.
CnoxxeHue, BBIUMTAHUE, YMHOXKEHHE, JEJIIEHHE  alreOpandeckux  JApoOei.
PannonanbsHbIie BhIpaXKEHHS U UX ITpeoOpa3oBaHue.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMylia KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHNM, CBOIAIIMXCA K JIMHEWHBIM M KBagpaTHbIM. [IpocTerimme
JIpOOHO-palMOHATIbLHbBIEC YPaBHEHUS.

['padmueckas mHTEpHpeTanys ypaBHEHUW C JIBYMsS IMEPEMEHHBIMH W CHCTEM
JMHEWHBIX YpPaBHEHHWHW C JBYMs nepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHHUN C IBYMs IIEPEMEHHBIMM.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

UucnoBble HEpABEHCTBA M UMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTH HEpaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue Pynkuu. O6G1acTh ONMpeneeHuss 1 MHOKECTBO 3HAUYCHUN (YHKIIUU.
CrniocoObI 3aanus QyHKIIHIA.

['padux ¢ynxinmu. Yrtenue cBoicTB (yHkiuu mno e€ rpaduky. Ilpumepsr
rpadukoB GYHKINMA, OTPAXKAIOIINUX PeaTbHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIIME TMPSIMYyH0 UM  OOpaTHYH MPONOPIUOHAIBHBIC
3aBrcHMOCTH, ux rpadukn. Oyakmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BIYMCICHUSA

PaunonanbpHble 4ucia, UppalMOHAIBHBIE YKCA, KOHEYHbIE UM OECKOHEUHbIE
NecATUYHbIE OpoOu. MHOXKECTBO NEWCTBUTENBHBIX YUCEN, NEHCTBUTENbHBIE YHUCIa
KaK OeCKOHEYHbIE JIeCATUYHbIE ApoOU. B3aMHO 0JTHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JICMCTBUTEIIbHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHME  JCMCTBUTENBHBIX  4HCeN, apupMeTHdyeckue JeHCTBUS ¢
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pasmepbl OOBEKTOB OKpYXKAIOIIEr0 MHpA, JJIUTEIBHOCTh TMPOIECCOB B
OKPY’KaroIIeM MHUpE.

[Tpubnux€HHoe 3HAUYECHHWE BEJIMYMHBI, TOYHOCTh NpuOmKkeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToOB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOJSIIMXCS K KBaJIPATHBIM.
bukBagpaTtHoe ypaBHeHue. IIpumepsl penieHus ypaBHEHUW TPETbEU W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.



Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHUN. PereHne TEKCTOBBIX 3a1ad
areOpanvyeckuM METO/I0M.

VYpaBHeHHe C ABYMs NIEpPEMEHHBIMM M ero rpaduk. Pemienuwe cucrem aByx
JIMHENHBIX YPAaBHEHMI C JABYMs IIEpEMEHHBIMU. PerieHue crucreM JByX ypaBHEHMIA,
OJHO W3 KOTOpBbIX JIMHEWHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TekcTOBBIX 3aja4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBanparHble HepaBeHCTBA.
['padmyeckas HMHTEpHpeTaldss HEPABEHCTB M CHCTEM HEPAaBEHCTB C ABYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKUUHA

KBanpatuunas ¢ynkuus, e€ rpapuxk u cpoiictBa. I[lapaborna, KOOpAHHATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbL.

I'padukn dyukumit: y = kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , i ux
CBOMCTBA.

YUucnosple  mocienoBaTeabHOCTUYUMCIOBBIE  MMOCJHEAOBATEJBHOCTH M
Iporpeccuu

[IoHsiTHE YMCIIOBOM NOCIIENOBAaTEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKkyppeHTHOH hopMmyiol u GopMyioi n-ro diieHa.

Apudmernueckas W reomeTpuyeckas mnporpeccud. Dopmyinbl n-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX 71 YJICHOB.

N300paxkeHne uineHOB apu(METUYECKOM U TeOMETPUYECKOW MpOrpeccuit
TOYKaMH Ha KOOPJWHATHOW IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIHAIBHBIM POCT.
CI1oKHBIE NIPOLICHTBI.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHLIETI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS ITPOTpaMMbl YU€OHOTO Kypca «Asredpay
XapaKTepU3yOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MIPOSIBJIEHUEM MHTEpEeca K MPOUIJIOMY U HACTOSIIEMY POCCUMCKOM MATEMATUKH,
LIEHHOCTHBIM OTHOLICHUEM K JIOCTUKEHUSIM POCCUUCKUX MAaTEMaTHKOB U POCCHUMCKOMN
MAaTEMATUYECKOW IIKOJIBbI, K MCIOJb30BAHUIO 3TUX JOCTWKEHUM B APYTUX HayKax U
NPUKIATHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBINIOJHEHHUIO O0S3aHHOCTEW TpakIaHWHA M pealli3allid €ro
IpaB, IPEICTaBICHUEM O MAaTEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJICHUH, MpOLENYp TpakJaHCKOro oOuecTBa (Hampumep, BHIOOPSI,
OINPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO ATHUYECKMX MpOOJIEM, CBSI3aHHBIX C
IIPaKTUYECKUM NIPUMEHEHHUEM JTOCTH)KECHUM HAYKH, OCO3HAHUEM Ba)KHOCTU MOPAJIBHO-
TUYECKUX MPUHLIHIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HANpPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha TMPOTSHDKEHWH BCEH JKU3HU JJS YCHEIIHON MpoQecCHOHATbHON
JESTEIIbHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHIUBUIYAIIbHONW TPACKTOPUHU OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIBHOMY M 3CTETUYECKOMY  BOCHPUSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pELICHUH, pacCyXKIEHUI, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaUWEell B JIECIATEIIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YEJIOBEKA, MPUPOIbI U
oOIIecTBa, NOHMMAHUEM MaTeMaTH4YeCKOM Hayku Kak c¢epbl YeIOBEeYeCKOu
NEeSATEIbHOCTH, 3TAllOB €€ pa3BUTUA W 3HAYMMOCTHU JI1 PA3BUTHUS UMBHIM3AINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKA M MAaTeMaTHYECKOW KyJIbTYpOM KaK CpPEICTBOM
MIO3HAHUS MHpPA, OBJIAJACHUEM IPOCTEHMIIMMU HABBIKAMH HCCIIEIOBATEIBCKON
NEATEIBHOCTH;

6) ¢usuuyeckoe BocnMTaHue, (GOPMHUPOBAHHME KYJbTYPblI 310POBbA M
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IPUMEHATh MAaTE€MaTHYECKHE 3HAHUS B HMHTEpPECaX CBOETrO
30pOBBS,  BENEHUS  340poBoro  oOpa3za  KM3HM  (300pOBOE€  IUTaHHE,
cOamaHCUpPOBAaHHBIH PEKUM  3aHATUH M OTAbIXA, peEryjsipHas (Qpuandeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIieKCHU, PU3HAHUEM CBOEro IMpaBa
Ha OUIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3Ko0JI0THYECKOe BOCIIUTAHHE:

OpUEHTalMel Ha MPUMEHEHUE MATeMAaTHUYECKUX 3HAHUW Ui pelieHus 3a7ad B
00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH cpeibl, JIAHUPOBAHUS MOCTYNKOB U OLICHKU MX
BO3MOXHBIX TMOCJEACTBUM [JIi OKPYXKAIOIIEH Ccpebl, OCO3HAHUEM IJI00AIbHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELICHUS;

8) amanTanusi K M3MEHSIOWIUMCH YCJOBMAM COLUMAJIBbHON M NPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NESTEIbHOCTH, B TOM YHCIE



YMEHHE YUUTHCS y APYTHUX JIIOJEH, TIpHOOpEeTaTh B COBMECTHOM JESTEILHOCTA HOBBIC
3HAHUS, HABBIKK U KOMIICTCHIIMH U3 OIBITA APYTHUX;

HCOOXOMUMOCTBIO B (POPMHPOBAHWUM HOBBIX 3HAaHUM, B TOM YHCIEC
(bopMyIMpOBaTh WU, TIOHATHUS, THIIOTE3bl 00 O0OBEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee  HCHM3BECTHBIX, OCO3HABaTh  JAC(PUIUTHI  COOCTBEHHBIX  3HAHMHA |
KOMITIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHCE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHPOBATH INPHUHUMACMbIC
pelreHuss W JIeHCTBHUS, (DOPMYIMpOBAaTH M OICHUBATH PHUCKH M  ITOCICIACTBHS,
(GbOopMHPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3naBaTe/bHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble 1oruyecKkue 1ecTBUA:

BBIBJISIT M XapAaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM MATEMAaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHHH MEXIYy TMOHATUAMH, (OPMyIHpPOBATH
ONPENEIICHUs]  IOHATHUM,  YCTAHABIMBATH  CYIIECTBEHHBIA  IIPU3HAK
KJIaCCU(UKALMU, OCHOBaHMS JUIsi OOOOILIEHUS U CpaBHEHUs, KpUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATb, dbopMyIpoBaThH 51 nmpeoOpa3oBLIBAThH CYXIECHUSL:
YTBEPAUTEIbHbIE M OTpHUIATENIbHBIC, €JIWHUYHbIE, YacTHbIE U OOIIHe,
YCJIOBHBIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUAX, TPeAIaraTh KpUTEPUH ISl
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

Jenatb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKIAEHUH (IpsIMblE U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHbBIE J10Ka3aTelbCTBA
MaTeMaTHYeCKUX  (aKTOB, BBICTpaWBaTh AapryMEHTAIMIO, MPUBOAMUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

BBIOMPATH CIIOCO0 perieHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHusi, BbIOMpaTh Haubosee MOAXOASIIMH € Y4ETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCcKue AeHCTBUA:

UCIIOJIb30BaTh BOINPOCHl KaK MCCIENOBATEIbCKUI HHCTPYMEHT MO3HaHUS,
bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUHE, Mpodiemy,
CaMOCTOATENbHO YCTaHABIUBATh HICKOMOE U JAaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;



IPOBOJUTH IO  CAMOCTOSATEJIBHO  COCTABICHHOMY IUIAHY  HECJOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEOBAHUE IO YCTAHOBJIECHUIO OCOOCHHOCTEH
MaTEeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;

CaMOCTOATENbHO (opMyIUpoBaTh OOOOIIEHUS W BBIBOJALI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOEHUsI, WCCIEIOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpoOlecca, a TakKe BbIIBUTATH
IPEATNOJIO0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOYHOCTh  HMH(OpPMAIMH, JaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4u;

BBIOMpATh, AHAJIM3UPOBAaTh, CHUCTEMATU3UPOBATH W  MHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB M OPM IIPEICTABIICHHUS;

BBIOMpATh (popMy TpeACTaBiICHUs WHMOPMAIIMU U WIUTFOCTPUPOBATH pelIacMble
3a/1auyu CXeMaMu, TuarpaMmmMamMu, HTHOU rpaukoi U uX KOMOMHAIIMSIMU;

OLIEHUBATh HaAEKHOCTh HH(OPMALIUU IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUIMH U
HEJSIMU OOILIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOJy peLIeHUs
3aJla4yu, KOMMEHTUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B XOJ€ OOCYXKIEeHHus 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAEMOU TEMBI,
npoOeMbl, peniaeMoil 3aauM, BbICKA3bIBATh HJEH, HAILIEJICHHbIE HA IMOMCK
pEILIeHMs], COMIOCTABIIATh CBOU CYXACHUS C CYKIECHUSAMH APYTHX YYACTHUKOB
Janora, OOHapYKHMBaTh pa3iMuMe€ M CXOJCTBO IO3UIUMNA, B KOPPEKTHOM
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKCHHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHMS 33Ja4d, DKCIIEPUMEHTAa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS C YUETOM 3aj]au
NpEe3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MOHMMATh W HKCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHIUBUIYAIbHOU
paboThI PU pEeIICHNH YIEOHBIX MAaTEMaTHUECKUX 3a/1a4;

IPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, IUIAHMPOBATh OPraHU3aLHUIo
COBMECTHOM paboThl, pacnpenensTh BUAbl padOT, JA0roBapHUBaThCA,
o0CyXIaTh MPOLIECC U Ppe3ysbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B IpyNnoBbIX (opmax padboThl (0OCykaeHHs, OOMEH MHEHHUSIMH,
MO3rOBBbI€ IITYpMbl W JPYTH€), BBINOJIHATH CBOI YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEUCTBUS C APYTMMH YJIEHAMHU KOMaHbl, OIIEHUBAThH
KayecTBO CBOEro BKJIaJa B OOMMH NOPOAYKT MO  KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

CaMOCTOATENLHO COCTABJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1auu (MU €ro 4acTh),
BBIOMPATH CIIOCOO PEIIeHHsI C YUETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MO>XKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C
y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIOCOOAMU CaMOMNPOBEPKHU, CAMOKOHTPOJS Mpoliecca W pe3ylsibTara
peneHns MaTeEMaTHIECKOM 3a/1a4u;

IPEABUIETh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HMKHYTH IPH PEIICHUU 3a7ayH,
BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEJIBCTB,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa JACSATEIBHOCTH IOCTABJICHHOM LENU H
YCIIOBUSIM, OOBACHATh NPUYMUHBI JOCTH)KEHHMSI WIM HEAOCTUKEHUS LEJIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxony oOyueHus B 7 Kjaacce OOydalOIIMKCA TOJIYYUT CIEAYIOLINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia ¥ BbIYHCICHUSA

BbmonHsATe, codeTras yCTHblE W NUCbMEHHbIE NPHUEMBI, apuUpMETHUYECKHE
JNEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHUsT YHUCIOBBIX BBIPAKEHUN, NPUMEHSATh pPa3HOOOpa3HbIE
CrOoCcOOBbl M TMPUEMBI BBIYMCIICHHS] 3HAUYEHHUW APOOHBIX BBIPAXKEHHH, CoaepiKallux
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoguTes OT oxHOW (hOpMBI 3alKcCHU 4YHCeNl K Jpyroil (mpeoOpa3oBbIBATh
JECATUYHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALOHAJIBHBIE YUCIIA.

OKpyrJIsTh YnCa.

BBINONHATS NPUKUIAKY M OLEHKY pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUU
YHUCJIOBBIX BBIPAXKEHUU. BBINOIHATE AEWCTBUS CO CTENEHSMH C HaTypajlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh NMpPU3HAKK JETUMOCTH, PA3JIOKEHHUE HA MHOXXHMTENIN HATypaJbHBIX
yuced.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 33Jla4d, CBS3aHHBIE C OTHOLUIEHUEM
BEJINYMH, MPONOPUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pEIICHUs 33a7ay C YYETOM OrPAaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0ObEKTOB.

AsredpanvyecKue BbIPpAKEHUA

Hcnonp30Bath anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuania.



Haxoauth 3HaueHHss OYKBEHHBIX BBIPAKEHUN TMpPH 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHusl LENOr0 BBIPAXEHUS B MHOTOYJIEH NPUBEICHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINTONIHATE  YMHOKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PA3JOKEHUE MHOIOYJIECHOB HA MHOXKHUTEIM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTEINS, TPYNIUPOBKU CIIara€MbIX, PUMEHEHHUS
bopMyIT COKpAmEHHOTO YMHOKCHHUS.

[IpumensaTh npeoOpa3oBaHKUsl MHOTOWIECHOB JJI PELICHUS Pa3iu4HbIX 3a]1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEAMETOB, U3 PEATbHON TPAKTUKH.

Hcnonb3oBaTh CBOICTBAa CTENEHEH C HATypaJIbHBIMU TIOKA3aTENsIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTte nMHENHBIE ypaBHEHMS C OJHOW IIEPEMEHHOM, NPHUMEHSS INpaBHIIA
nepexoaa OT UCXOJHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABIs€TCA JIA
YKCIJIO KOPHEM YPABHEHHSI.

[TpumeHsTh rpaduueckue METONbl NMPU PEUICHUM JUHEHHBIX YpPaBHEHHHM U UX
CUCTEM.

[Tonbupare mnpuMepsl Nap YHUCEN, SBIAIOLIUXCS PEIICHUEM JIMHEHHOTOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MIOCKOCTU TpadUK JTUHEHHOTO YpAaBHEHUS C ABYMS
NEePEMEHHBIMMU, MOJIB3YSCh TpapUKOM, IPUBOJIUTH MPUMEPHI PEILICHUS YPABHEHUS.

PemaTte cuctemMbl IByX JUHEHHBIX YpaBHEHUH C JByMs MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTtaBnsiTh M pewmaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCJIOBMIO 33Ja4d, UHTEPIIPETUPOBATh B COOTBETCTBHHM C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKUIMHA

N300pakath Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4YHd, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YUCIIOBBIE NIPOMEXKYTKH Ha
aNre0pandecKoM SI3bIKE.

OTtmedaTh B KOOPJAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM KOOpPJAMHATaM,
CTpOouTh rpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOIIBIO  (PYHKIUNA U3BECTHBIE 3aBUCUMOCTH  MEXAY
BEJIMYMHAMU: CKOPOCTb, BpEMs, paCCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne pyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 NpenCTaBICHUS W aHalIu3a HHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPA(QUKOB PeaIbHBIX MPOIECCOB U
3aBUCHMOCTEM.



K xonmy oOydennss B 8 kijacce OOy4aromuics TMONYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

Hcronb30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBHUTEIIBHBIX
quceN JUIsl CPaBHEHMs, OKPYIJIEHUS M BBIYHUCICHHM, M300pakaThb JEHCTBUTEIbHbBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

[TpumeHATh TOHATHE AapU(METUYECKOTO0 KBAJPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOpPHHU, HCHONB3ys NPU HEOOXOIUMOCTU KaJbKYJISITOP, BBITOJIHATH
npeoOpa3oBaHus BEIPAKEHUH, COAEPKAIINUX KBapaTHbIE KOPHH, UCTIOJIb3Ys CBOWCTBA
KOPHEH.

Hcnonb30oBaTh 3amucy OOJBIIMX M MAJBIX YHCENI C IMOMOIIBIO JIECATHUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIpaKeHUs

[IpuMeHsATh MOHATHE CTENEHM C  LEJbIM  [I0Ka3aTeJeM,  BBINOJHATH
peoOpa3oBaHusl BIPAXKEHU, COEPKAIUX CTENEHH C LEIbIM TOKa3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOYJICHAMH U aareOpanyeckuMu ApoOsMH.

PackiiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIN.

[TpumensTh npeoOpa3oBaHMs BBIPAXKEHUN ISl pEUICHMs pa3IMYHbIX 337ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeiiHbIe, KBaJpaTHbIE YpAaBHEHUS M PALMOHAIBHBIE YpPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUA U CUCTEM YPaBHEHUH, B TOM
Yyucjie ¢ MPUMEHEHHEM TIpadUyuecKuX MpeaCTaBleHUN (yCTaHaBIMBAThb, MUMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEIICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexomuTs OT crnoBecHOW (QOPMYIMPOBKH 3a7auu K e€ anreOpanyeckon
MOJEIM C TIOMOIIBIO COCTaBJIEHUS YypPaBHEHUS WJIM CHCTEMBl YpPaBHEHMIA,
WHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeHSATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLEHKH, PEIIaTh
JMHENHBIC HEPABEHCTBA C OJHOW MEPEMEHHON W WX CHUCTEMBI, J1aBaTh TpaduuecKyro
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonumaTe ¥ UCHONB30BaTh (YHKIMOHAJIbHBIE MOHATHUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS), ONpelNeNsATh 3HauyeHue (QYHKUUM 1O 3HAYCHHIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHBIX QYHKIUN BUJIA:

y=k/x, y=x2, y=x3.,y = |x|, y = VX, OIICHIBATH CBONCTBA YNCIOBOH DYHKIMH
o e€ rpaduxy.

K konmy oOydennss B 9 kiacce o0Oy4aromuics TONYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA



CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoinonsaTe apudmerrueckue NEeUCTBUS ¢ pallMOHAIBHBIMU YHMCIAMU, COYeTas
YCTHBIE W THUCbMEHHBIE MPUEMBI, BBINIOIHATH BBIUHUCICHHUS C WPpPALMOHATbHBIMU
YUCJIaMHU.

HaxoauTpe 3HaU€HUs CTENIEHEN C LIEJNBIMHA MOKA3aTENsIMU U KOPHEMN, BBIYUCIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyrJisiTh  JEHCTBUTENBHBIE 4YHMCHA, BBINOJHATH MPUKUAKY Ppe3yibTaTa
BBIYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiats nuHeliHbIE U KBaJpaTHBIE YPAaBHEHUSI, YPABHEHUS, CBOMSIINECS K HUM,
pocTelIne APOOHO-PALMOHAIBHBIE YPABHEHHS.

Pemate cucTteMbl IByX JIMHEMHBIX YPaBHEHUM C JBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBIIACTCS JIMHEHHBIM.

Pemarp TekcToBBIE 3ajaud  anreOpanyecKuM CrocoOOM ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C JBYMSI IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEHIIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
4yciie C MpUMEHEHHWEM rpaduyecKux MpeJCcTaBleHu (yCcTaHaBIMBATh, UMEET JIH
YpaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTte suHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HU300paKaTh
pelIeHUE HEPABEHCTB HA YHUCIIOBOM NPSIMOM, 3alMCHIBATH PEIICHHE C IOMOILBIO
CUMBOJIOB.

Pematp cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOMU
NPSIMOIA, 3aITUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbBIX 3a7a4.

DOyHKIUU

PacriosnaBath ¢yHKUIMM W3Y4eHHBIX BHUJIOB. [loka3piBaTh CcXeMaTUYECKU
pacroyioKeHNe Ha KOOPAMHATHOU TMJIOCKOCTH rpaduKoB QPyHKIUN BUma: y = kx, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= \/X, y = |x|, B 3aBuCHMOCTH OT 3HAYCHUIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M M300paXkaTh CXEMATHUYECKH TpapuKd KBAAPATUIHBIX (YHKITUH,
OIMMHICHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKITUH TI0 UX Tpaduxam.

Pacno3naBaTh kBagpatuuHylo (QYHKIUIO 1O (opmysie, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apupMeTHUECKyI0 U F€OMETPUUYECKYIO MPOTrPECCUU MPU PA3HBIX
crnoco0ax 3aJaHusl.

BbBITIONHATE ~ BBIYMCIEHUSI C  HKCHOOJNb30BaHMEM  (OpMYyJT n-ro  4ieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh WieHBl TOCIEAOBATEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematsp 3aJa4n, CBA3aHHBIC C YN CJIOBBIMHU ITOCICAOBATCIBHOCTAMMN, B TOM YHCJIC

3a7la4 U3 PEAIbHOM JKM3HM (C HCIIOJIb30BAaHUEM KaJbKYJATOpa, IHU(PPOBBIX
TEXHOJIOTHH).
TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC
KoJsinuecTBO 4acoB JIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
pa3aesioB U TeM Kontposbubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
Hucna u
1 BBIYMCIICHHS. 25 1 bu6mmoreka [IOK
PanmonanbHble https://m.edsoo.ru/7f415b90
yucia
) Anrebpanyeckue 27 1 bubnuorexa [JOK
BBIPAXKEHUA https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
K
4 |- (;(flfpff;am ! ” . BuGnnorexa [TOK
P : https:/m.eds00.ru/7£415b90
OyHKIUU
5 [ToBTOpEHME U 6 | bubnuoreka [IOK
000011EHE https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO
YACOB I10 102 > 0
[TPOI'PAMME
8 KNIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue
Ne (uudposbie)
pa3ieiioB U TeM Kourpoububie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMMbl padoThI padoThI
pecypcsl
Hucna u
1 BBIYHMCJICHHUS. 15 bu6mmorexa [IOK
KBagparusie https://m.edsoo.ru/7f417af8
KOpHU
Hucna u
A ; Bu6muorexa [JOK
https://m.edsoo.ru/7f417af8
LETbIM
II0Ka3aTelneM
3 AnreOpandeckue 5 1 bubnnoreka HOK
BBIPAXKEHHUSL. https://m.edsoo.ru/7f417af8




KBanpatublii
TpEXWICH
Anrebpanueckue
BBIpQKCHHUSI. 15 1 bubnmoreka [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuUs U
HEpPaBEHCTBA. 15 1 bubnmoreka [JOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHuUs 1
HEpPaBEHCTBA. 13 bubmmoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
v
T I Sumorea 10K
P ’ https://m.edsoo.ru/7f417af8
HepasencrBa
o .
oﬁgs:ge 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
MOHATHUS
o .
‘{1?1,(}:[;:3111:@ 9 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
GbyHKIIUN
10 [ToBTOpenue u 6 ’ bubnuorexa [JOK
00001IeHNEe https://m.edsoo.ru/7f417af8
OBUIEE
KOJIMYECTBO
YACOB I10 102 6 0
[TPOT'PAMME
9 KJTACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uudpossbie)
n/  pa3aejoB M TeM Bcer Konrtpoubnsr IIpakTnueckn
o0pa3oBaTte/ibHbIE
1| NPOrpamMMmsl 0 e padoThlI e padoThl
pecypchl
Yucna n
S — bubnmoreka [JOK
. ) 9 https://m.edsoo.ru/7f419d0
JleicTBUTENbHBIC 2
yucia B
YpaBHeHuUs u
Hf ABCHCTBA bubnmorexa [JOK
P 14 1 https://m.edsoo.ru/7f419d0
YpaBHEHUs C OJTHOU 3
[IEPEMEHHOMN B
YpaBHeHus u
pr ABCHCTBA bubmmoreka [JOK
’ 14 1 https://m.edsoo.ru/7t419d0
Cucrembl g
YpaBHEHUU B




VYpaBHeHus u bubnmoreka [JOK
HEpaBEHCTBA. 16 https://m.edsoo.ru/7f419d0
Hepasencra 8
bu6nmoreka [IOK
OyHKIIUA 16 https://m.edsoo.ru/7f419d0
8
YucoBele bu6nmoreka [IOK
MOCJIeI0BATEILHOCT 15 https://m.edsoo.ru/7f419d0
u 8
[ToBTOpEHME,
060BIeHHE bubmuorexa [JOK
’ 18 https://m.edsoo.ru/7f419d0
cHCTeMaTH3aluA 2
3HAHUI
OBUIEE KOJIMYECTBO
YACOB I1O 102
ITPOI'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/
n

Tema ypoka

Ilousatue
palMOHAIBHOTO
quciia

KoJsnuyecTBo 4acoB

Bcer
0

KonTpoibH
bIe padoThI

IIpakTHyec
KHe padoThl

Jlara
HU3Yy4YeH
us

DJIEeKTPOHHbIE
nuppoBbIE
o0pa3oBaTe/ibHbIE

pecypcbl

Apudmernueckue
JEHCTBHS C
panroHaIbHBIMHU
YHCIIaMU

Apudmernueckue
JIEHCTBHS C
panroHaIbHBIMHU
YHCIIaMU

Apudmernueckue
JIEHCTBHS C
panroHaIbHBIMHU
YHCIIaMU

Apudmernueckue
JIEHCTBHS C
panroHaIbHBIMHU
YHCIIaMU

Apudmernaeckue
JIEUCTBUS C
palMOHATILHBIMU




HYHUCJIaMHu

10

CpaBHeHue,
YHOPSAI0UMBAHUE
paroHaIbHBIX
yucen
CpaBHeHue,
YHOPSAI0UMBAHUE
paroHaIbHBIX
yucen
CpaBHeHue,
YHOPSAIOUMBAHUE
paroHaIbHBIX
quUCen

Crenens ¢
HATypaJbHBIM
MoKa3areiem

bubmuorexa [JOK
https://m.edsoo.ru/7f42
11de

11

12

Crenens ¢
HATypaJIbHbIM
IoKa3arejieM
CrenieHb ¢
HATypaJIbHBIM
MOKa3aTejIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
1382

bubmuorexa [JOK
https://m.edsoo.ru/7f42
154e

13

14

Crenensb ¢
HATYpaJbHBIM
IoKa3aTejieM
CreneHb ¢
HATypaJIbHBIM
MOKa3aTejIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
18be

15

Pemenue
OCHOBHBIX 33J1a4
Ha JApooH,
MIPOLICHTHI U3
peaIbHOM
MPaKTUKU

16

Pemenue
OCHOBHBIX 33J1a4
Ha JApooH,
MIPOLICHTHI U3
peabHOM
MPaKTUKU

17

Pemenue
OCHOBHBIX 33J1a4
Ha JApooH,
MIPOLICHTHI U3
peabHOI
MPaKTUKU

18

Pemrenne
OCHOBHBIX 3aJ1a4
Ha Japoow,




19

20

21

22

23

24

25

26

27

IIPOLICHTHI U3
peanbHOM
MPaKTUKHU
[Ipusznaku
JIETTUMOCTH,
pa3oKEeHUs Ha
MHOKHUTEJN
HaTypaJIbHbBIX
yucen
[Ipusznaku
JIETTUMOCTH,
pa3oKEeHUs Ha
MHOKHUTEIN
HaTypaJIbHbIX
quUCen
PeanbHbie
3aBUCHUMOCTH.
[Ipsimas u
oOpatHas
MPONOPLIUOHAIIBH
OCTH

PeanbHbie
3aBUCHUMOCTH.
[Ipsimas u
obOpatHas
MPONOPIUOHAIBH
OCTH

PeanbHbie
3aBUCHUMOCTH.
IIpsamas u
obOpatHas
MPONOPIUOHAIIBH
OCTH

PeanbHbie
3aBUCHUMOCTH.
[Ipsimas u
obOpaTtHas
MPONOPIUOHAIIBH
OCTH
KonTtponbnas
pabora 1o Teme
"ParnnoHaabHbIE
gucna"

bykBeHHBIE
BBIPAKECHHUS

Dopmyisl

bubmuorexa [JOK

https://m.edsoo.ru/7f41

feec

28

DopmyIibl

29

IIepeMeHHBIE.




30

31

32

33

34

Honyctumele
3HAYEHUS
MIEPEMEHHBIX
IIpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHHUI,
packpsITHE
CKOOOK U
MIPUBEICHUC
IMOA00HBIX
ClIaraeMbIX
IIpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHHUI,
packpsITHE
CKOOOK 1
MIPUBE/ICHUC
MOAOOHBIX
CJTaraeMbIX
[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHHUI,
packpsITHE
CKOOOK 1
MIPUBE/ICHUC
MOI00HBIX
CJTaraeMbIX
[TpeoOpa3oBanue
OYKBEHHBIX
BBIPAKECHUH,
packpsITHE
CKOOOK U
MIPUBE/ICHUC
MOTI00HBIX
CJTaraeMbIX
CaoiicTBa cTeneHn
C HaTYpaJTbHBIM
MoKa3areiaem

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
fafa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
£fd70

bubmuorexa [JOK
https://m.edsoo.ru/7f42
1382

35

36

CBoMCTBa CTEIIEHU
C HaTypaJbHBIM
IoKa3arejieM
CBolicTBa CTENEHU
C HaTYpaJTbHBIM
MIOKa3aTejIeEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
154¢e

bubmuoreka [JOK
https://m.edsoo.ru/7f42
18be

37

MHuorousieHbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
276e

38

MHuorouseHsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f42




2930

CrnoxeHue,

P — bu6mmoreka [IOK
39 ’ https://m.edsoo.ru/7f42
YMHOXXEHHUE a2
MHOTO4JICHOB
S;ELKTG;HH; bubnumoreka [IOK
40 ’ https://m.edsoo.ru/7f42
YMHOXXEHUE 2ec8
MHOT'OYJICHOB T
S;ELKTG;HH; bubnumoreka [IOK
41 ’ https://m.edsoo.ru/7f42
YMHOXXEHUE fea
MHOT'OYJICHOB T
gig:f;;;é bubmuoreka [IIOK
42 ’ https://m.edsoo.ru/7f42
YMHOXKEHUE 3182
MHOTO4YJICHOB —
DopmyIbl bubnuoreka [IOK
43 COKpAILEHHOIO https://m.edsoo.ru/7f42
YMHOXECHHUS 432a
DopmyIbl bubnnorexa [HOK
44 | COKpaI&HHOTO https://m.edsoo.ru/7f42
YMHOKEHHS 464a
DopmyIbl bubnuoreka [IOK
45 COKpAILEHHOI O https://m.edsoo.ru/7f42
YMHOXEHHUS 4cl2
Dopmysl bubmmorexa [JOK
46 = COKpaI&HHOTO https://m.edsoo.ru/7f42
YMHOKEHHUS 4fd2
DopmyIbl bubnuoreka [IOK
47 | cokpamEéHHOro https://m.edsoo.ru/7f42
YMHOKEHHUS 51d0
Paznoxenue bu6mmoreka [IOK
48 MHOTOYJICHOB Ha https://m.edsoo.ru/7f42
MHOKHTEIH 3312
Paznmoxenue bubmuorexa [JOK
49 MHOTOYJICHOB Ha https://m.edsoo.ru/7f42
MHOXXHUTEIIN 37fe
Paznoxenue bu6mmorexa [IOK
50 | MHOro4JieHOB Ha https://m.edsoo.ru/742
MHOKHUTEIH 39de
Paznoxenue
51 MHOTOYJICHOB Ha
MHOKHUTEIIH
KonTtponbnas
57 pabora 1o Teme
"AnreOpanyeckue
BBIpaXKECHUS"
53 | VYpaBHeHue,




npaBuiia

npeoOpa3oBaHus
yYpaBHEHUS,
PaBHOCHJILHOCTh
ypaBHEHU I
JIuneitnoe
ypaBHEHUE C
OTHOH
54 = mepeMeHHOH,
perieHue
JIMHEUHBIX
ypaBHEHU M
Jlunetinoe
ypaBHEHHUE C
OJTHOH bu6mmoreka [IOK
55 TIEPEMEHHOM, https://m.edsoo.ru/7f42
peuienue 0482
JTMHEHHBIX
ypaBHEHU I
Jlunetinoe
ypaBHEHUE C
OTHOH
56  mepeMeHHOMH,
perieHue
JIMHEUHBIX
YpaBHEHUH
Pemenue 3amau ¢ bu6mmoreka [IOK
57 IIOMOIILBIO https://m.edsoo.ru/7f42
YpaBHEHUH 064e
Pemienne 3agau ¢ bu6mmoreka [JOK
58 IOMOILBIO https://m.edsoo.ru/7f42
ypaBHEHUI 0806
Pemenue 3amau ¢ bu6mmoreka [IOK
59 MTOMOIIIBIO https://m.edsoo.ru/7f42
ypaBHEHU U 09a0
Pemenue 3anau ¢ bubmuorexa [JOK
60 IOMOIIIBIO https://m.edsoo.ru/7f42
ypaBHEHU Octe
Jluneiinoe
YpaBHEHHUE C bubnuorexa [IOK
61 JIBYMSI https://m.edsoo.ru/7f42
[IEPEMEHHBIMU U 7c32
ero rpaduk
JIunerinoe
ypaBHEHUE C bubnuotexa [JOK
62 | nByms https://m.edsoo.ru/7f42
HepEMEHHBIMH 1 Te8a
ero rpaduk
63 Cucrema nByx bu6mmorexa [{OK




JIMHEHBIX
ypaBHEHUH C
JBYMSI
MePEeMEHHBIMU

https://m.edsoo.ru/7f42
836¢

64

65

Cucrema 1Byx
JIMHEMHBIX
YpaBHEHUH ¢
JIBYMsI
epeMEHHBIMU
Cucrema 1Byx
JIMHEWHBIX
ypaBHEHUH C
JBYMSI
MepEMEHHBIMU

66

67

68

69

70

71

72

73

Cucrema 1Byx
JIMHEMHBIX
YpaBHEHUH ¢
JIBYMS
NepeMEHHBIMHU
Pemenue cuctem
ypaBHEHUI

Pemenue cucrem
ypaBHEHUU

Pemenue cucrem
ypaBHEHUU

Pemenue cucrem
ypaBHEHUU
Pemenue cucrem
ypaBHEHUU
KonTponbHas
pabora 1o Teme
"JIuHerHbIE
ypaBHeHUs"

Koopaunara
TOYKHU Ha IPSAMOM

bubmuorexa [JOK
https://m.edsoo.ru/7f42
84de

bubmuorexa [JOK
https://m.edsoo.ru/7f42
865a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
87d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
1044

bubmuorexa [JOK
https://m.edsoo.ru/7f41
de76

74

YucioBele
MIPOMEKYTKHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
dff2

75

YucioBele
MIPOMEKYTKHU

76

Paccrosane
MEXIY JIBYMS
TOYKaMH
KOOPAMHATHOM
PAMO

77

Paccrosaue




MEXY TBYMS

TOYKaMH
KOOPAMHATHOM
MPAMO
ITpssmoyTompHas
CHI::T eMer bubmuorexa [JOK
78 https://m.edsoo.ru/7f41
KOOpJMHAT Ha
elb6e
ILIOCKOCTH -
ITpssmoyTompHas
CHI::T eMer bubmuorexa [JOK
79 https://m.edsoo.ru/7f41
KOOpJMHAT Ha
ed2a
ILIOCKOCTH -
IIpumepsl
- I; (bHKIZ)B bubmuorexa [JOK
80 p ’ https://m.edsoo.ru/7f41
3aaHHbIX
e8a8
dbopmynamu
IIpumepsl
- I; (bHKIZ)B bubmuorexa [JOK
81 p ’ https://m.edsoo.ru/7f41
3aJaHHbIX
ed80
dbopmynamu
[Ipumepsr
22 rpaduKoB,
3aaHHbIX
dbopmynamu
Urenue rpadukon bubnuotexa [JOK
83 | peanbHBIX https://m.edsoo.ru/7f41
3aBUCUMOCTEHN ea24
Yrenue rpadpukoB
84 | peanbHBIX
3aBUCUMOCTEN
bu6mmoreka [IOK
I1
85 q)OHIi[TI:I; https://m.edsoo.ru/7f41
YHKI ef06
86  I'paduxk ¢pyHkxuu
N bubmuorexa [JOK
87 gBOHCTBVa https://m.edsoo.ru/7f41
YHKIHHA f078
. bubnmoreka [JOK
88 CBOHCTBVa https://m.edsoo.ru/7f41
byHKIHHA
flfe
. bubnmoreka [JOK
89 Jumcinas https://m.edsoo.ru/7f42
byHKmms 7282
. bu6mmorexa [IOK
90 gHHEHEZM https://m.edsoo.ru/7f42
YHKI 7412
ITocTpoenne
a (bII/:I(a bubnmoreka [JOK
91 P N https://m.edsoo.ru/7f42
JIMHENHON 6dle

byHKIIUHN




92

ITocTtpoeHnue
rpaduka
JIMHEVHOM
byHKIUHA

93

I'padux pynkumm
y =[]

94

I'padux pynkumm
y =[]

95

Konrtponbnas
pabota 1o Teme
"KoopauHnatsl U
rpadukH.
Oynkun" /
Bceepoccuiickas
POBEPOYHAs
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
f50a

96

Hrorosas
KOHTPOJIbHAS
pabora /
Bceepoccuiickas
MIpOBEpOYHAs
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
9c6¢c

97

98

[ToBTOpeHune
OCHOBHBIX
MTOHATHH U
METOJI0B Kypca 7
KJjacca,
00001IeHne
3HAHUI
IToBTOpEeHME
OCHOBHEBIX
MOHSITHI U
METOJIOB Kypca 7
Kjacca,
000011IeH1E
3HAaHUMN

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
9132

99

100

IToBTOpEeHME
OCHOBHEIX
MMOHATHH U
METOJZI0B Kypca 7
Kjacca,
00001IcHNE
3HAHUI
IToBTOpEeHne
OCHOBHEBIX
MOHATUU U
METOJIOB Kypca 7
KJ1acca,
000011IEH1E

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
a0e0




3HAHUHI

101

IToBTOpEHME
OCHOBHEIX
MMOHATHH U
METO/IOB Kypca 7 1
Kjacca,
00001IeHE
3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
a27a

102

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOT'PAMME

IToBTOpenune
OCHOBHBIX
MOHSITUMN U
METOJIOB Kypca 7 1
KJ1acca,
000011IEHNE
3HAHUM

102 5

bubmuoreka [JOK
https://m.edsoo.ru/7f42
a900

8 KVIACC

Ne
n/
n

Koan4yecTBO 4acoB

Tema ypoka Bcer KoHTpoabh
0 ble paboThl

IIpakTHyeck H3y4eH

ue padoThbl

Jlara

us

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

KBanpatuslii
KOpPEHb U3 YHCIIa

[TonsiTue 06
HAPPALUOHAIIBHO 1
M 4HCIIe

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
d452

bu6nmoreka [JOK
https://m.edsoo.ru/7f42
c€aaa

JecsTuanblie
NpUOINKEHUS
WppaoOHAITHHBI
X yucen

HecsaTuaanie
NpUOIKEHUS
WppaoOHAITHHBI
X yucen

JleiicTBUTENbHBIC
qyucia

CpaBHeHne
JCHCTBUTEIBHBIX 1
qucen

CpaBHenue
JIECTBUTEIIBHBIX 1
YHCE




Apudmernueckun

KOCMHNYCCKUX

8 W KBaJIpaTHbBIN
KOPCHb
9 YpaBHeHue Buaa
x?2=a
Caoticraa bu6mmoreka [IOK
10 apuMeTHIeCKH https://m.edsoo.ru/7f42
X KBAJIPaTHBIX 4862
KOpHEi
CpoiicTBa
Bbu6mmoreka [JOK
11 apuMeTHHCCKH https://m.edsocL).Iru/7f42
X KBAJIPaTHBIX 4862
KOpHE
[IpeobpazoBanue
:E;J;:;);ﬁ bubmuorexa [JOK
12 ’ https://m.edsoo.ru/7f42
COJIepIKaIIIX 426
KBaJpaTHbBIC
KOPHH
[IpeobpazoBanue
:E;J;:;);ﬁ bubmuorexa [JOK
13 ’ https://m.edsoo.ru/7f42
COJIepIKaIIIX dedd
KBaJpaTHbBIC
KOPHH
IIpeoOpas3oBanue
:zg::;zﬁ bubmuorexa [JOK
14 ’ https://m.edsoo.ru/7{42
COJIEpIKAIIIHX cObe
KBaJIpaTHBIC T
KOPHH
IIpeoOpas3oBanue
:zg::;zﬁ bubmuorexa [JOK
15 ’ https://m.edsoo.ru/7f42
COJIEpIKAIIIHX 0262
KBaJIpaTHBIC -
KOPHH
CreneHsb ¢ bubmuorexa [JOK
16 IEITBIM https://m.edsoo.ru/7f43
[IOKa3aTeeM S4a4
CrangapTHas
3aIMCh YHCIIA.
Pasmepsl
00BEKTOB bubmuorexa [JOK
17  oxpyxaromero https://m.edsoo.ru/7f43
mupa (oT 6098
AJIEMEHTAPHBIX
YaCTUII 10




18

19

20

21

22

23

24

25

26

27

28

29

00BEKTOB),
JUINTEIIFHOCTH
MPOIIECCOB B
OKpY>Karolem
MHUpe
CpoiicTBa
CTCIICHH C
LEIBIM
IIOKa3aTelieM
CpoiicTBa
CTCIICHH C
LEIBIM
IOKa3aTelieM
CsoiicTBa
CTEIICHH C
LEIBIM
IOKa3aTelieM
CsoiicTBa
CTEIICHH C
LEIBIM
IOKa3aTelieM
CsoiicTBa
CTEIICHH C
LEIBIM
IOKa3aTrelieM
KBagpartusrit
TPEXWIEH
KBagpartusiit
TPEXWIEH
Paznoxenue
KBaJpaTHOTO
TpEXUYJICHA Ha
MHOKUTEIIH
Paznoxxenue
KBaJpaTHOTO
TpEXUYIICHA Ha
MHOKUTEIIHN
KonTponbHas
pabora 1o Temam
"KBagparublie
kopHU. CTerneHu.
KBagparubrit
TpexwieH"

Anrebpanueckas
IpoOb

JomycTtumele
3Ha4YeHUs
IIEPEMEHHBIX,

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
5648

bubmuoreka [JOK
https://m.edsoo.ru/7f43
5648

bu6mmorexka [IOK
https://m.edsoo.ru/7f43
5648

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
599a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
Sed6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f
d38

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f
d38

bubmuorexa [JOK
https://m.edsoo.ru/7f42
ec80

bubmuorexa [JOK
https://m.edsoo.ru/7f43
0382




30

31

32

33

34

35

36

37

38

39

BXOJIALINX B
anredpanvecKue
BBIPKCHUS
Jonyctumble
3HAYCHUS
MIEPEMEHHBIX,
BXOJISAIINX B
anre0panvecKue
BBIPKCHUS
OcHoBHOE
CBOMCTBO
anredpanvecKoin
npobu

CoxkparnieHue
npobeit

Coxkparnienue
npobeit

Coxkparnienue
npobeit

CnoxeHue,
BBIYHUTAHUE,
YMHOXEHHE U
TIeTICHHE
anredpanvdecKux
npobeit
CnoxeHue,
BBIYHTAHUE,
YMHOXEHHE U
TeTICHHE
anredpanvdecKux
npobeit
CrnoxeHue,
BBIYHATAHUE,
YMHOXEHHUE U
TeTICHHE
anredpanvdecKux
npobeit
CnoxeHue,
BBIYHATAHUE,
YMHOXEHHUE U
TeTICHHE
anredpanvdecKux
npobeit
ITpeoOpazoBanue
BBIPAYKECHU,
COJIEpIKaIINX

bubmuoreka [JOK
https://m.edsoo.ru/7f43
08e6

bubmuorexa [JOK
https://m.edsoo.ru/7f43
Oa8a

bubmuorexa [JOK
https://m.edsoo.ru/7f43
0f44

bubmuorexa [JOK
https://m.edsoo.ru/7f43
0f44

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
128¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
15¢0

bubmuorexa [JOK
https://m.edsoo.ru/7f43
18c2

bubmuorexa [JOK
https://m.edsoo.ru/7f43
1a20

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
259c¢




anredpanvecKue
Ipodu

[TpeobOpaszoBanue
BBIPAKCHUH, bubnumoreka [IOK
40 | coxpepxammx https://m.edsoo.ru/7f43
anreOpanvecKue 2736
apobu
[IpeobpazoBanue
BBIpAXKEHUI, bubmumoreka [IOK
41 CoZIeprKaIlnX https://m.edsoo.ru/7f43
anrebpanveckue 2736
Ipodu
K;é{;g OE(L;HTaesllwe bubmuorexa [JOK
42 P https://m.edsoo.ru/7f43
"Anrebpanyecka 1d36
st IpoOp" —
Keazparsoe bu6mmoreka [IOK
43 https://m.edsoo.ru/7f42
ypaBHEHUE
eela
Henonnoe bu6mmoreka [IOK
44 KBaJIpaTHOE https://m.edsoo.ru/7f42
ypaBHEHUE ecla
Henonnoe bu6mmoreka [IOK
45 KBaJIpaTHOE https://m.edsoo.ru/7f42
YpaBHEHHE eela
Ici)(;il hgna bubmuorexa [JOK
46 https://m.edsoo.ru/7f42f
KBaJIPaTHOTO 158
ypaBHEHUs
Ici)(;il hgna bubmuorexa [JOK
47 https://m.edsoo.ru/7f42f
KBaJIPaTHOTO 36
ypaBHEHUs
Ici)(;il hgna bubmuorexa [JOK
48 https://m.edsoo.ru/7f42f
KBaJIPaTHOTO Sad
ypaBHEHUs -
bu6mmorexa [IOK
49 | Teopema Buera https://m.edsoo.ru/7f42f
ef0
bu6mmorexa [IOK
50 = Teopema Buera https://m.edsoo.ru/7f43
0076
Peuerne . bubmuorexa [JOK
51 YPaBHCHIH, https://m.edsoo.ru/7f43
CBOSIINXCS K
€542
KBaJIPaTHBIM
55 Pemenue bubmuorexa [JOK
YpaBHEHUH, https://m.edsoo.ru/7f43




CBOOAIINXCA K
KBaJApaTHbIM

c3d0

53

IIpocreiimme
IpOoOHO-
paloHaIbHbIC
YpaBHEHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f43
28c6

54

IIpocreiimme
IpOoOHO-
palroHaIbHbIC
YpaBHEHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f43
2b6e

55

56

Pemenue

TEKCTOBBIX 3aaa4

C IOMOIIBIO
KBaJIpaTHBIX
YpaBHEHUU
Pemenue

TCKCTOBBIX 3aaa4

C TIOMOIIBIO
KBaJIpaTHBIX
ypaBHEHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f
75¢

bu6mmorexka [IOK
https://m.edsoo.ru/7f42f
816

57

KoHntposbHas
pabora 1o Teme
"KBanpaTHbie
ypaBHeHuUs"

bubmuorexa [JOK
https://m.edsoo.ru/7f43
01£2

58

59

JInnelinoe
YPaBHEHUE C
IBYMS
IIEPEMEHHBIMH,
ero rpaduk,
IIPUMEPBI
peuenus
ypaBHEHUH B
LETIBIX YUCIIaxX
JInnelinoe
YpaBHEHUE C
OBYMS
MepEeMEHHBIMH,
ero rpaduk,
MIPUMEpBI
peuieHus
YpaBHEHUI B
LIENBIX YUCIIAX

60

JIuneitnoe
ypaBHEHUE C
JIByMSI
MePEeMEHHBIMH,
ero rpaduk,
IIpUMEPEL
pelieHus




YpaBHEHUI B
LENBIX YUCITAX

61

62

Pemenue cucrem
JIBYX JINHEHHBIX
YPaBHEHUH ¢
JIBYMSI
MepeMEHHbIMU
Pemenne cucrem
JIBYX JIMHEMHBIX
YpaBHEHUH ¢
JBYMSI
MepEeMEHHBIMU

63

64

65

66

67

Pemenne cucrem
JIBYX JTUHEWHBIX
YPaBHEHHUH ¢
JIBYMSI
MepeMEHHBIMHU
ITpumepsr
pELIEHHS CUCTEM
HEJIMHEHHBIX
YPaBHEHHUH C
JIBYMS
MepeMEHHBIMHU
ITpumepsr
pEILIEHHS CUCTEM
HEJIUHEWHBIX
YPaBHEHHUH ¢
JIBYMSI
NepeMEHHBIMHU
I'paduueckas
WHTEpIpeTaIus
yYpaBHEHUS C
TBYMSI
MEPEMEHHBIMU U
CHCTEM
JIMHENHBIX
YpPaBHEHHUH ¢
JIBYMSI
MepeMEHHBIMHU
I'paduueckas
WHTEPIpeTaIus
ypaBHEHUS C
TBYMSI
MepEMEHHBIMU U
CHCTEM
JIMHENHBIX
YpaBHEHUH ¢
JIBYMSI
MepEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
d6do6

bubmuorexa [JOK
https://m.edsoo.ru/7f43
d6do6




68

69

Pemrenue

TEKCTOBBIX 3aaa4

C IOMOIIBIO
cucTeM
YpaBHEHUU
Pewenne

TCKCTOBBIX 3aaa4

C TIOMOIIIBIO
CUCTEM
ypaBHEHUI

70

71

Pemenue

TEKCTOBBIX 3aaa4

C IIOMOIIIBIO
CHCTEM
YpaBHEHUU
Yucnosbie
HEPaBEHCTBA U
HX CBOMCTBa

72

73

Hucnosbie
HEpaBEHCTBA U
HX CBOICTBa
Hepagenctro ¢
OJIHOM
MepeMEHHON

74

75

JInnaeiHnie
HEpPABEHCTBA C
OJTHOM
IIEPEMEHHOM U
HX pEUICHUE
JIuneiHbie
HEpPABEHCTBA C
OIHOM
MEPEMEHHON U
HX pelIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
c692

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
840

76

77

78

JInneiHnie
HEPaBEHCTBA C
OJTHOH
IIEPEMEHHON U
WX PEIICHUE
Cucremsnl
JIMHEUHBIX
HEPaBEHCTB C
OJTHOH
IIEPEMEHHON U
WX PEIICHUE
Cucremsnl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOH

bubmuorexa [JOK
https://m.edsoo.ru/7f42
cb88

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
cd2c




MepEMEHHOMN U
WX pelIeHue

79

CucreMsl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOH
MIEPEMEHHON U
UX PEIICHUE

80

81

N3o6paxkenue
perieHus
JIMHEIHOTO
HEpPaBEHCTBA U
HX CUCTEM Ha
YHCIIOBOK
IpsIMOI
N3obpaxenue
perieHus
JIMHEHHOTO
HEPaBEHCTBA U
HX CHCTEM Ha
YHCJIIOBOM
MPSMOit

bubmuoreka [JOK
https://m.edsoo.ru/7f42
c9¢e4

bubmuorexa [JOK
https://m.edsoo.ru/7f42
c%e4

82

83

84

KoHntposbHas
pabora 1o Temam
"HepaBeHctsa.
Cucremsl
ypaBHEHHH"

Ilonstue
byHKIMHA

Oo0iacTh
OTIpe/ICIICHUS 1
MHOKECTBO
3HAYCHUH

byHKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
3cl2

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
3d84

85

86

87

88

CrniocoOsl
3aJaHus
byHKIHIT
I'paduk
byHKIIIT
CaoiicTBa
byHKIMH, X
0TOOpakeHHe Ha
rpaduke
Urenue u
MOCTPOEHHE
rpaduKoB
byHKIMMA

&9

ITpumepsl




90

91

rpadukoB
byHKIHH,
OTPaXKAIOIIUX
pealibHbIe
MIPOIIECCHI
DyHKIUH,
OIIHMCHIBAIOIITIE
PSMYIO U
o0OparHyo
MIPOIOPLIUOHAIH
HBIC
3aBUCHUMOCTH, X
rpaduKu
I'unep6ona 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
4bbc

92

I'umep6ona 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
43e2

93

I'padux
byHKIUHN y = X2

bu6mmorexka [IOK
https://m.edsoo.ru/7f43
4572

94

OyHKIIUU Y =X2,
y=x,y=Vxy
= [xl;
rpadgudeckoe
pereHne
YpaBHEHUH U
CHCTEM
ypaBHEHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f43
4d38

95

IToBTOpEeHune
OCHOBHBIX
MOHSATUH U
METOJIOB KypCOB
7 1 8 xJ1accos,
00001IeHHE
3HAHUH /
Bcepoccutickas
MIPOBEPOYHAs
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
7laa

96

Hrorosas
KOHTpPOJIbHAS
pabora /
Bcepoccutickas
MPOBEPOYHAs
pabota

bu6mmorexa [IOK
https://m.edsoo.ru/7f43
4eb4

97

[ToBTOpEeHune
OCHOBHEIX

MMOHSATHI U 1
METOJIOB KypCOB

7 1 8 KI1accoB,




00001IeHNE
3HaHUHU

IToBTOpeHue
OCHOBHBIX
MOHATUU U

98 METOJ0B KypCOB
7 n 8 KJ1accos,
000011eHNE
3HAHUH
[ToBTOpEeHue
OCHOBHEIX
MOHATUH 1

99 | MeTol0B KypcoB
7 1 8 KJ1accos,
00001IEeHHE
3HaHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f43
736¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
7510

IToBTOpeHune
OCHOBHBIX
MOHSATUH U
METOJI0B KypCOB
7 u 8 xJ1accos,
000011EHE
3HAHUH
IToBTOpEHME
OCHOBHEIX
MOHATUH U

101  meTomoB KypcoB
7 u 8 KI1accos,
000011IcHHE
3HAHUH

100

bu6mmorexka [IOK
https://m.edsoo.ru/7f43
76b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
6b88

IToBTOpEeHune
OCHOBHBIX
MOHSATUH U
METOJ0B KypCOB
7 u 8 xJ1accos,
00001IeHHE
3HAHHH
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

102

102 6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
7858

9 KUIIACC

Ne
n/ Tema ypoka
n

KoaunuyecTBO 4acoB

Bcer KonTpoibH
0 ble padoThI

IIpakTH4ec
KHe padoThl

Jara
H3yYeH
usi

DJIEeKTPOHHBIE
uupposeie
oOpa3oBaTejibHbIE

pecypcebl




PammmonansHbie
qHCIIa,
UppaLMOHATIbHBIE
YHCJIa, KOHCYHBIE
1 OECKOHEYHBIC
JIECATUYHEBIC
npodu
MHO0XeCTBO
JEUCTBUTEIIHLHBIX
qHCelT;
JEUCTBUTECIILHBIC
qHCIIa KaK
OCCKOHEUHBIC
JECATUYHEIC
npodu

Bzaumnuo
OJHO3HAYHOE
COOTBETCTBUE
MEXIY
MHO’KECTBOM
JIEUCTBUTEIIHLHBIX
qHcell U
MHO>KECTBOM
TOYEK
KOOPJAWHATHOMN
IpPsIMOit

CpaBHeHmne
JEHCTBUTEIIBHBIX
YHCell,
apudmMeTHIecKue
JIIEUCTBUS C

e CTBUTENIbHBIMU
YyHClIaMu
[Tpubnnxénnoe
3HaueHue
BEJIMYMHBI,
TOYHOCTh
npUOJIMKEHUS

Oxkpyrienue
qucel

Oxkpyrienue
qucel

[Ipuknnka n
OLICHKA

pe3yJIbTaTOB
BBIUHCIICHUH

[Ipukuaka u
OlIEHKAa
pe3yIbTaTOB




BEIYHCIICHUN

10

11

12

13

14

15

16

17

JIuneiinoe
ypaBHEHHUE.
Pemrenne
YpaBHEHUH,
CBOJISIINXCS K
JIMHEHHBIM
JIuneiinoe
ypaBHEHUE.
Pemrenne
YpaBHEHUH,
CBOJISIINXCS K
JIMHEHHBIM
KBangpaTHoe
ypaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJSIINXCSA K
KBaJAPaTHBIM
KBangpaThoe
ypaBHEHHE.
Pemenue
YpaBHEHUH,
CBOJISIINXCSA K
KBaJPaTHBIM

bukBagparaeie
ypaBHEHUS

bukBagparHeie
ypaBHEHUS

ITpumepsl
peneHus
yYpaBHEHUU
TpEThEN U
4eTBEPTOU
CTEIICHEN
pa3iIoKEHUEM Ha
MHOHUTENH
IIpumepsr
peneHus
YpaBHEHUN
TpEThEN U
4eTBEPTOU
CTEIICHEN
pa3iIoKEHUEM Ha
MHOKUTENH

bubmuorex [JOK
https://m.edsoo.ru/7f43
bf66

bubmuorexa [JOK
https://m.edsoo.ru/7f43
c542

bubmuorexa [JOK
https://m.edsoo.ru/7f43
c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
c3d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
€3d0

18

Pemenue npo6HO-
panuOHATBHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f43




ypaBHEHUU

c9b6

19

Pemenue nqpo6HO-

pallOHATBHBIX
ypaBHEHU I

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
c9b6

20

Pemenue
TEKCTOBBIX 337124
anredpanvdecKkum
METOIOM

21

Pemenue
TEKCTOBBIX 337124
anredpanvdecKkum
METOIOM

22

Pemenue
TEKCTOBBIX 337124
anreOpanvaecKkum
METOIOM

23

24

25

26

27

28

Kontponbnas
pabora 1o Teme
"VpaBHeHus ¢
OTHOH
nepeMeHHo"
YpaBHeHue ¢
JBYMSI
IIEPEMEHHBIMU U
ero rpaguk
YpaBHeHuE ¢
JBYMSI
NIEPEMEHHBIMU U
ero rpaguk
Cucrema n1Byx
JIMHEVHBIX
YpaBHEHUH ¢
JBYMSI
NIEPEMEHHBIMU U
e€ peuieHne
Cucrema 1Byx
JIMHEHBIX
YpaBHEHUH ¢
JIBYMSI
NIEPEMEHHBIMU U
e€ pelueHne
Cucrema 1Byx
JIMHEHBIX
YpaBHEHUH ¢
JIBYMSI
NIEPEMEHHBIMU U
e€ pelieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
dOob4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
dOob4

29

Cucrema 1Byx
JIMHEHHEBIX




ypaBHEHUH C
JIBYMS
MNEPEMCHHBIMHU U
e€ pelieHne

30

Pemenue cucrem
JIBYX YpaBHEHH,
OJIHO U3 KOTOPBIX
JIMHENHOoE, a
JIpyroe — BTOPOH
CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
d23a

31

Pemenue cucrem
JIBYX YpaBHEHH,
OJIHO U3 KOTOPBIX
JIMHEWHOoE, a
JIPyroe — BTOPOM
CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43
d55a

32

Pemenue cucrem
JIBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEWHOoE, a
JIpyroe — BTOPOM
CTENEHU

33

Pemenue cucrem
JIBYX YpaBHEHUH,
OJHO U3 KOTOPBIX
JMHEWHoe, a
JIPyroe — BTOPOM
CTEIIEHU

34

I'paduueckas
MHTEPIIPETALNS
CUCTEMBI
YpaBHEHUH ¢
JBYMSI
NIEPEMEHHBIMU

35

Pemenne
TEKCTOBBIX 3a]1a4
anreOpanvdecKumM
CII0COO0M

36

Pemenne
TEKCTOBBIX 3a]1a4
anreOpanvdecKumM
CII0CO00M

37

KoHTtponbHas
pabota o Teme
"Cucremsl
ypaBHeHHH"

38

YucnoBble
HEPaBEHCTBA U UX
CBOMCTBA




39

40

Yucnosbie
HEpPABEHCTBA U X
CBOMCTBaA
JIuHeliHbIe
HEpaBEHCTBA C
OTHOH
MIEPEMEHHOM U UX
peluieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f43
adSa

bubmuoreka [JOK
https://m.edsoo.ru/7f43
af08

41

42

JIuHeiinbie
HEpPABEHCTBA C
OJIHOM
MEPEMEHHOM U UX
pelieHue
JIuHeiiHbIe
HEpaBEHCTBA C
OTHOH
MIEPEMEHHOM U UX
penieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
af08

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
af08

43

Cucremsbl
JIMHEMHBIX
HEPaBEHCTB C
OTHOH
MIEPEMEHHOMN U UX
perieHue

44

Cucremsbl
JIMHEWHBIX
HEPABEHCTB C
OJIHOM
MEPEMEHHOMN U UX
peleHue

45

Cucremsbl
JIMHEWHBIX
HEPABEHCTB C
OJIHOM
MEPEMEHHOMN U UX
peleHue

46

47

KBaapartHbie
HEpaBEHCTBA U UX
perieHue
KBanparusie
HEpaBEHCTBA U UX
perieHne

bu6mmorexa [IOK
https://m.edsoo.ru/7f43
b098

bubmuorexa [JOK
https://m.edsoo.ru/7f43
b2le

48

49

KBaapartHbie
HEpaBEHCTBA U UX
perieHue
KBanparusie
HEpPABEHCTBA U UX
peuieHue

bu6mmorexa [IOK
https://m.edsoo.ru/7f43
b5a2

50

KBanpaTHbie




HEPaBEHCTBA U UX
pelieHue

51

52

I'padpuueckas
UHTEpIpEeTALUs
HEPaBEHCTB U
CHCTEM
HEPaBEHCTB C
JBYMSI
NepPEMEHHBIMH
I'paduaeckas
UHTEpIpeTanus
HEPaBEHCTB U
CHCTEM
HEPaBEHCTB C
JIBYMsI
NIEPEMCHHBIMH

bubmuoreka [JOK
https://m.edsoo.ru/7f43
b098

53

54

55

56

57

58

59

Kontponbnas
pabora 1o Teme
"HepaBencrsa"
KBanpatuunas
bynkuus, eé
rpaduk u
CBOMCTBA
KBanpatuunas
byHKIM, €€
rpaduk u
CBOMCTBA
KBagparuunas
byHKIM, €€
rpaduk u
CBOMCTBa
[Tapaboua,
KOOPJIMHATHI
BEPLINHbI
napaboJibl, OCh
CUMMETpPUHU
napaboJIbI
[Tapabomna,
KOOPJIMHATHI
BEPIINHbI
napaboJibl, OCh
CUMMETpPUHU
napaboJIbI
[Tapabomna,
KOOPJIMHATHI
BEPIINHBI
napaboJbl, OCh
CUMMETpPUHU
napaboJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
96¢c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
9842

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
99b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
9eb4

bubmuorexa [JOK
https://m.edsoo.ru/7f43
a03a

bubmuorexa [JOK
https://m.edsoo.ru/7f43
alac




[Tapabomna,
KOOPJIUHATHI

REPIIIHHEI bu6mmoreka [IOK
60 https://m.edsoo.ru/7f43
napaboJbl, OCh Ble
CUMMETPUHU -
napaboJIbI
[Tapa6ona,
EZSEIIIL;}ETH bu6mmoreka [IOK
61 https://m.edsoo.ru/7f43
napaboJbl, OCh
a526
CUMMETPUHU
napaboJIbI
[Tapa6ona,
KOOPJIMHATHI
) | BEPUIMHBI
napaboJbl, OCh
CUMMETPHHU
napaboJIbI
I'padpuxu
63 bynkmit: y = kx,
y =kx + b, y=k/x,
y=x°, y=VX, y=Ix|
I'padpuxu
64 bynkmii: y = kx,
y =kx + b, y=k/x,
y=x°, y=VX, y=[x|
I'padpuxu
65 bynkuunit: y = kx,
y =kx + b, y=k/x,
y=x°, y=VX, y=[x|
I'padpuxu
66 bynkuunit: y = kx,
y =kx + b, y=k/x,
y=x°, y=VX, y=[x|
I'padpuxu
67 bynkuunit: y = kx,
y =kx + b, y=k/x,
y=x°, y=VX, y=Ix|
['paduku
63 bynkuuit: y = kx,
y =kx + b, y=k/x,
y=x°, y=VX, y=Ix|
Konrposbhas bubmorexa LIOK
69 | paborta mo Teme https://m.edsoo.ru/7f43
"(DYHKIII/II/I" M
g;;f:;:ﬁ bubnuoreka [IOK
70 https://m.edsoo.ru/7f43
M0CJIEI0BATEIBHO 606

CTH




3amanue
[IOCJIEI0BATEILHO

CTH PeKYPPEHTHOR bu6mmoreka [IOK
71 . https://m.edsoo.ru/7f43

(bOpMyJ'IOI:I u ebda

dbopmyIoii n-ro

YjieHa

Apudmerndeckas bubmmoreka [IOK
72 | W reomeTpuyecKas https://m.edsoo.ru/7f43

[IPOTpeECCUU ed7e

Apudmernaeckas bubnunoreka [HOK
73 U TeOMETPUYIECKast https://m.edsoo.ru/7f43

[IPOTPECCUU f3b4

DopMmyIsl n-ro

YjieHa

apruMeTHIECKON bubnnorexa [JOK
74 | ¥ reoMeTpUYECKOu https://m.edsoo.ru/7f43

IPOIPECCHIA, f58a

CYMMBI IIEPBBIX N

YWIEHOB

DopmyJibl n-TO

YJleHa

apudMeTHuyecKoit bubnnoreka [JOK
75 | ¥ reoMeTpu4ecKon https://m.edsoo.ru/7f43

IPOrPECCHH, ef2c

CYMMBI TIEPBBIX N

YJICHOB

DopMyIsl N-ro

YjieHa

apu@meTnyecKoi bubnnoreka [JOK
76 U TEOMETPUYECKON https://m.edsoo.ru/7f43

IPOrPECCHIA, f0c6

CYMMBI IEPBBIX N

YWIEHOB

DopMysl n-ro

YJieHa

apudMeTHIecKou bubnuoreka [IOK
77 = W reoMeTpHYecKOu https://m.edsoo.ru/7f43

MIPOTPECCHI, f72e

CYMMBI TIEPBBIX N

YJICHOB

DopmyIsl n-ro

YjieHa

apudmeTnyecKoit bubnnorexka [HOK
78 U TEOMETPUYECKON https://m.edsoo.ru/7f43

IIPOrpeccui, f8a0

CYMMBI IEPBBIX N

YJICHOB
79 Nzobpaxenue

YHJICHOB




apupMeTUIeCKOn
Y TEOMETPUYECKOM
IIPOrpeccuit
TOYKaMH Ha
KOOPAMHATHOM
IJIOCKOCTH

80

N3o6pakenue
YJIEHOB
apudmeTHIecKoi
Y TEOMETPUYECKOI
IIPOrpeccuit
TOYKaMH Ha
KOOPIAWHATHOM
IJIOCKOCTH

81

82

83

84

JIunelinplil 1
3KCIIOHEHI[MaIbHBI
1 pocT

CroXHbIe
MIPOLICHTHI

CroXHbIe
MIPOLICHTHI

KonTponbHas
pabora 1o Teme
"YucnoBbie
MOCJIEI0BATEIHLHO

CTH

bubmuorexa [JOK
https://m.edsoo.ru/7f43
feOe

bubmuorexa [JOK
https://m.edsoo.ru/7f44
01a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
0418

85

86

IToBTOpEHNME,
00001IeHHE U
CHCTEMAaTHU3aIHs
3HAHUH. 3aMIuCh,
CpaBHEHUE,
JEHCTBHS C
JNEUCTBUTEITLHBIMU
YUCIIaMHU,
YUCIIOBas IpsiMast
IToBTOpeHwue,
000011IEHE N
CHCTEMAaTHU3allHs
3HAHUI.
IIpouenTsi,
OTHOILIEHUS,
MPONOPIUU

87

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHUM.
Okpyrienue,




MpUOJIIKEHNE,
OIICHKA

88

&9

IToBTOpEHwue,
000011IEHE U
CHCTeMaTHU3aIUs
3HaHui. Penrenue
TEKCTOBBIX 33124
apuhMeTUIECKUM
crocooom
[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3alHs
3HaHui. Pemenue
TEKCTOBBIX 3a7a4
apuQMeTHIECKUM
cIocooom

bubmuoreka [JOK
https://m.edsoo.ru/7f44
3b12

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
3cd4

90

91

[ToBTOpEHwue,
000011IeHHE U
CHUCTEMaTH3aIs
3HaHuil. Pemenue
TEKCTOBBIX 3a]1a4
apuQMeTUIECKUM
crocooom
[ToBTOpEHHE,
00o0011IeHE U
cucTeMaTu3aIus
3HaHUM.
[TpeoOpa3zoBanue
anreOpanvecKux
BBIPAKECHUH,
JIOTTyCTUMBIE
3HAUYECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
3fea

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
41ca

92

93

IToBTOpEHNME,
o0o011eHue u
CUCTEMAaTHU3aLHs
3HaHUM.
[IpeoOpazoBanue
anredpanvdecKux
BBIPAKECHU,
JIOTTYCTHMBbIE
3HAYEHUS
IToBTOpEHue,
000011IEHE N
cucTeMaTH3anus
3HAHWM.
[IpeobpazoBanue
anreOpanvaecKux
BBIPAKECHUH,
JIOTTYCTHMBbIE

bubmuorexa [JOK
https://m.edsoo.ru/7f44
4364

bu6mmorexa [IOK
https://m.edsoo.ru/7f44
4612




3HA4YCHUA

94

[ToBTOpEHME,
o0o0mieHue u
CUCTEeMaTU3aLHs
3HaHUM.
IIpeobOpazoBanue
anredpanvdecKux
BBIPAKEHHUI,
JIOTTYCTHMBIE
3HAYEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f44
4294

95

96

IToBTOpeHwue,
0000111eHE U
CHCTEMaTH3aIIUs
3HAHHH.
DyHKINHN:
MOCTPOECHUE,
CBOMCTBaA
M3Y4YEHHBIX
byHKIII
[ToBTOpEHHE,
00001IeHHE U
CHCTEMaTH3aIus
3HAHHM.
DyHKIUHU:
MOCTPOEHUE,
CBOMCTBaA
M3Yy4YEHHBIX

byHKIMI

bubmuorexa [JOK
https://m.edsoo.ru/7f44
4c56

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
4144

97

98

IToBTOpEHNME,
o0o011eHne u
CUCTEMAaTHU3aLHs
3HaHUM.
DyHKINHA:
IIOCTPOEHHUE,
CBOMCTBa
W3YYEHHBIX
byHKIHHA
IToBTOpeHue,
000011IEHE N
CUCTEMATH3aLMs
3HAHWM.
DyHKINHU:
IIOCTPOEHHUE,
CBOMCTBA
M3YYEHHBIX

byHKIMI

bu6mmoreka [JOK
https://m.edsoo.ru/7f44
516a

bu6mmorexa [IOK
https://m.edsoo.ru/7f44
52e6

99

[ToBTOpEHME,
00001IeHNE 1
CUCTeMaTH3aLHs

bu6mmorekxa [IOK
https://m.edsoo.ru/7f44
5516




3HAHWM.
I'padpuaeckoe
penieHue
YpaBHEHUH U UX
CUCTEM
IToBTOpEHME,
o0o0mieHue u
CUCTeMaTU3alHs
3HAHUM.
I'padpuaeckoe
penieHne
YpaBHEHUH U UX
CUCTEM
Nrorosas

101 = xoHTpoJIbHAs
pabora

100

O0o061IeHNE U
102 | cucremaTu3zanus
3HAHUH
OBIIEE
KOJIMYECTBO
YACOBIIO
IMTPOTPAMME

102 6 0

HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOMN NPOI'PAMMBI

7 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTaThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarta
1 Yucna u BBIYMCIIEHUS
11 BL\I’HOJIH}ITB, coyerasi yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(MeTHUECKUE
NENCTBUS C pallMOHAIbHBIMU YHCIAMHU
Haxonuts 3HAYEHUs YHCIIOBBIX BBIPAKEHU, IIPUMEHSITh
1.2 pa3zHooOpas3Hble cOCOObl U MPUEMBI BBIYMCIIEHUS 3HAYEHUH JPOOHBIX
BBIpQXEHUH, coJiepKaluX OObIKHOBEHHBIE U JECITUYHbBIE TpOOU
[lepexonuth OT onxHOM  GOpMBI  3alKMCH  4YHCET K JPYyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBATh U YHOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyrisTh uncia




BbINONMHATE MPUKUAKY M OLEHKY pe3yjbTaTa BBIYUCICHUN, OICHKY

1.6 3HAQUYEHUI YHCIIOBBIX BBIPAXXCHUI. BBINOMHATE EHCTBHS CO CTENEHIMHU
C HaTypaJIbHBIMU [10OKA3aTEISIMU
1.7 [IpuMeHATh TpPU3HAKK JACIUMOCTH, Pa3JIOKEHUE Ha MHOXUTEIN
HaTypaJIbHBIX YUCEIl
Pemlatp  nmpakTUKO-OPUEHTUPOBAHHBIE  3a/Jaud,  CBS3aHHBIE  C
18 OTHOLICHHEM BEIUMHH, NPONOPLHOHAILHOCTIO BEIUYHH, POLEHTAMH,
MHTEPIPETUPOBATH PE3YJIbTaThl PEIIECHUS 3a1a4 ¢ YUETOM OTPAaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAaMHU PacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpandyeckue BoIpaKEHUS
71 Hcnonp3oBare  anreOpanyeckyld TEPMUHOJOTHIO M  CHMBOJIUKY,
) MIPUMEHSTH €€ B IPOLIECCE OCBOCHMS Y4eOHOr0 MaTepualia
29 HaxonuTh 3HaueHus: OyKBEHHBIX BBIPAXKEHUM IPU 3a/laHHBIX 3HAUYEHUSAX
MIePEMEHHBIX
23 BoinonHATe  mpeoOpa3oBaHus LIEJIOTO0  BBIPAKEHHS B  MHOTOUJIEH
) MIPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINONMHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHa Ha
2.4 MHOTO4YJIEH, NPUMEHATH (QOpPMyIbl KBagpara CYMMBl W KBajapaTa
pa3HOCTH
Ocyl1ecTBIATh Pa3I0K€HUE MHOTOWIEHOB HA MHOXKHTENIN C MOMOULIBIO
2.5 BBIHECEHMSI 3a CKOOKM OOIIEro MHOXXMUTENS, IPYNIUPOBKU ClaraeMsix,
pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTe npeoOpa3oBaHUSI MHOTOWIEHOB JIJIS PEIICHHS PasIHIHbIX
3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX [IPEAMETOB, U3 PEaJIbHON IPAKTUKH
27 Hcnonb30BaTh CBOMCTBA CTENIEHEN C HATYPATbHBIMU MOKA3aTEISAMHU IS
' peoOpa3oBaHus BBIPAKECHUN
3 VYpaBHeHMs U HEPABEHCTBA
Pewate JsMHENHBIE YpaBHEHHMS C OJHOM IIEPEMEHHOM, IIPUMEHsSA
3.1 MpaBWiIa Mepexofa OT HUCXOJHOTO YPaBHEHMSI K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, SIBISIETCA JIM YUCIIO KOPHEM ypaBHEHUS
39 [IpumensTs rpaduyeckue METo bl IPU PELICHUH JIMHEWHBIX YpaBHEHUM
U UX CUCTEM
33 [TonOuparhs mpuMepsl Nap YHCEN, SBISIOIIMXCS PEIIEHUEM JIMHEHHOrO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOM IUIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C
34 JIBYMsl TIEPEMEHHBIMM; MOJb3YSICh TpapUKOM, MNPUBOIUTH IMPUMEPHI
pelleHns ypaBHEHUs
3.5 Pematp cucteMsbl IByX JTMHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMH, B
) TOM 4ucIe rpaduyecKku
CocTaBnATh M pemarh JMHEMHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHU MO YCIOBUIO 3a/la4l, MHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4y MOJY4YEHHbIN pe3yabTar
4 Koopaunats! u rpapuku. OyHkunu
N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJMHATaM, JIy4d, OTpPE3KH, HHTEpBalibl, 3alUCHIBAThH
YHCIIOBbIE TPOMEKYTKH Ha alre0panveckoM s3bIKe
49 OTMeuaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO  33JaHHBIM
KOOpJAMHaTam
4.3 Crtpoutsh rpabuku muHeHHbIX GyHKIMA. CTpouTh rpaduk GYHKIHH Y =




[X]

4.4

OnuceiBaTh C IIOMOIIBIO (bYHKHI/Iﬁ HU3BCCTHBIC 3aBHCHMOCTH MCEXOY
BCJIMYMHAMU: CKOPOCTb, BpPCMA, pPacCCTOSAHHUC, LCHY, KOJHUYCCTBO,
CTOUMOCTD, IPOU3BOAUTCIIBHOCTE, BPEMHI, 00BEM pa6OTBI

4.5

4.6

8 KVIACC

HaxoauTs 3HaueHune GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa

IlonumaTts rpaduueckuii crmocod mMpeAcTaBIEHUs W aHAIW3a
uHbOpMaMY, U3BJIEKaTb W HHTEPIPETUPOBATh HHGOPMAIHMIO U3
rpaMKOB peaslbHbIX NPOLECCOB M 3aBUCUMOCTEM

Kox
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

Yucna U BRIYUCICHUS

1.1

Hcnonb3oBath HavyaJIbHBIC MpeACTaBICHUS 0 MHOXECTBE
JNEHCTBUTENBbHBIX YHUCEN ISl CPaBHEHHUS, OKPYIJICHHUS U BBIYMCIICHUH,
n300pakaTh JIEUCTBUTENIbHBIE YHCJIA TOYKAMH Ha KOOPAMHATHOU
MPAMO

1.2

[TpumMeHsATh TIOHATHE apU(PMETHYECKOTO KBAIPATHOTO KOPHS, HAXOAUTh
KBaJpaTHble KOPHHU, HUCIOJIb3YysAd IHpPU HEOOXOJUMOCTH KaJIbKYJIATOP,
BBIIOJHATh MPEOOPA30BAHUS BBIPAKEHUM, COJEpKAIIMX KBajJpaTHBIC
KOPHHU, UCIOJIb3ys CBOWCTBA KOPHEM

1.3

Ucnonp3oBarh 3amucu  OONBIIMX W MajblX YHCET C TOMOIIBIO
JECATUYHBIX qpobeii u cTenenei yrcna 10

2.1

Anrebpanyeckue BbIpaXeHUs

[TpuMeHATh TMOHATHE CTEMEHHW C LeNbIM I[OKa3aTeJeM, BBIOIHATDH
npeoOpa3oBaHUsl BBIPAKECHUH, COJEPXKAIMUX CTETEHH C  IEJIBIM
nokasaresieM

2.2

2.3

BbINONMHATE ~ TOXKAECTBEHHbIE  MPEOOpa3oBaHMsI  pallMOHAIbHBIX
BBIp@)KEHUII Ha OCHOBE TMpaBWJ JEMCTBUH HaJ MHOTOYICHAMH U
anredpandeckuMu aApo0sMu

PackiapiBaTh KBaApaTHBIM TPEXUIICH HA MHOKUTEIN

2.4

[TpumeHsITh TpeoOpa3oBaHUs BBIPAXKEHHUHN U pElIeHUs PpazIudHbIX
3a/1a4 U3 MaTeMAaTUKHU, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH

3.1

YpaBHEHHS 1 HEPABEHCTBA

Pemate JMHEVHBIE, KBagpaTHbIE YPaBHEHHWs U  PALMOHAIbHBIC
YPaBHEHUs, CBOJAAIIMECS K HUM, CHCTEMBI JIBYX YPAaBHEHUH C JABYMs
[IEPEMEHHBIMU

3.2

[IpoBOoINTH TpOCTEHIINE HCCICAOBAaHUS YPAaBHEHMM U  CHCTEM
YpaBHEHHMIA, B TOM YHCIIE C MPUMEHEHUEM IrpaduyecKux MpeacTaBIeHUui
(ycTaHaBnuBaTh, HMMEET JU YypaBHEHHWE WJIM CHCTEMa YpaBHEHMM
pEILIEHNUs, ECJIU UMEET, TO CKOJIBKO, M ITPOYEE)

33

[lepexomuTh OT  ClIOBeCHOHM  (QOPMYNIHMpPOBKH  3adaud K €€
anreOpanyeckod MOJENHU C TOMOUIbIO COCTAaBJICHUS YPaBHEHUS WIIH
CHUCTEMbl  YPaBHEHUW, WHTEPIPETUPOBATH B  COOTBETCTBUU C
KOHTEKCTOM 3aJa4y ITI0JYy4YEHHBIN pe3yabTaT




34

[TpuMeHsITh CBOMCTBA YKCIOBBIX HEPABEHCTB JJISi CPaBHEHHS, OLICHKH,
peliaTh JUHEIHbIE HEpaBEeHCTBA C OJIHOM MEPEeMEHHON U UX CHCTEMBI,
JaBaTh  rpauuUecKyl0  WILIIOCTPAIMIO  MHOXKECTBA  PEIICHHM
HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB

4.1

4.2

kix

OyHKIUU

[lonnmath W HCHONB30BaTh (PYHKUMOHAIbHBIE MOHSATHS U S3BIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHMS), ONPENCNISITh 3HAUYCHUE
GYHKIMY [0 3HAYEHHUIO apTyMEHTa, OIpelessaTh CBOMCTBA (DYHKIUU 110
e€ rpaduky

Ctpouts rpaduku 3JeMeHTapHbIX PYHKIMM BUJIA:

, Yy =X?, y = x% y = |[X|, onUCBIBaTh CBOWCTBA YUCIOBON (DYHKIUU 1O €&
rpaduky

9 KVIACC

Kox
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1
1.1

1.2

Ywucira ¥ BEIYUCICHUS

CpaBHMBaTh U yHOPSAJOYMBATH PALMOHAIIBHBIE M HpPpAlMOHAIbHBIC
qucia

BremonusaTe apudmMeTHieckue NeUCTBUS C PallMOHATBHBIMH YHCIaMH,
coyeTasi YCTHbIE U TMCbMEHHBIEC MPUEMBI, BBITOJIHATH BBIYMCICHUS C
MppalOHAJIbHBIMA YHCIIAMU

1.3

HaxonuTe 3HaueHHs CTENEHEN C LEJbIMUA MOKa3aTelsiIMU U KOPHEH,
BBIYMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUHN

1.4

Oprl"J'ISITI) I[GflCTBHTGJ'IBHBIC qucia, BBIITOJIHATH IPUKUIKY
pe3yibTara BLIQHCHCHHﬁ, OIICHKY YHCJIOBBIX BLIpa)KeHI/Iﬁ

2.1

2.2

YpaBHEHHS 1 HEPABEHCTBA

Pemate MHENHBIE U KBAApPAaTHBIE YPAaBHEHMs, YPAaBHEHUS,
CBOJISIIUECS K HUM, POCTEUIINE IPOOHO-pAlHOHAIbHBIE YPAaBHEHHS
Pemate cucTeMbl ABYX JTMHEHUHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU
U CHCTEMBl JIBYX YpaBHEHUH, B KOTOPBIX OJHO YypaBHEHHE HE
ABJISIETCS JINHEWHBIM

2.3

24

Pemate TekcToBBIE 3aaun anreOpandecKuM CIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YpaBHEHHUS WM CHUCTEMBI JIBYX YpaBHEHHH C JByMS
NEPEMECHHBIMU

[IpoBoaWTh TpOCTEHIINE WCCIAENOBAaHUS YpPaBHEHHH H CHCTEM
yYpaBHEHHW, B TOM 4HCIE C NOPUMEHEHHEM TrpaduIecKux
npeCTaBiIeHU (HaNpUMep, yCTaHAaBIMBaTh, MMEET JIM YpaBHEHUE
WIM CUCTEMA YPABHEHUM PEILICHUS, ECIIM UMEET, TO CKOJIBKO)




2.5

2.6

2.7

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA,
n300paxaTh pelieHre HEPAaBEHCTB Ha YHCIIOBOM MPSMOIl, 3aITUCHIBATD
pELIEeHUE C TOMOIIBIO CUMBOJIOB

Pemarb cucTeMbl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB,
BKJIIOUAIOIME KBaJApaTHOE HEPABEHCTBO, H300paxkaTb pELICHUE
CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alMCHIBATH PELICHHUE C
MOMOIIIbI0 CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a7a4

3.1

OyHKIUU
PacrioznaBate  ¢QyHKIMH  M3y4YeHHBIX  BHJIOB.  [loka3biBaTh
CXEMAaTUYECKH  PACIOJIOKCHHE Ha  KOOPAWHATHOW  IUIOCKOCTH
rpadukoB ¢dyHkuui Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHMOCTH OT 3HA4YCHUU KOd()(PHIIMEHTOB, OMHCHIBATH CBOMCTBA
byHKIMI

3.2

33

Iloxa3piBaTh CXEMATUYECKHM pACIOJIOKEHUE Ha KOOPAMHATHOU
IJIOCKOCTH TpadukoB GYHKIMHA BUAa y = VYX¢ y = |X| U ONHCHIBaTh
CBOWCTBA PYHKIIUH

Crpouth M u300pakaTb CXEMaTHYECKH TIpapUKd KBaJPaTUUYHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBAJpPaTUYHbIX (PYHKUMH MO HX

rpadukam

34

Pacnio3naBath kBampatnuHyro (QyHKOUIO 1o (opmyse, TpUBOAUTH
IpUMEphl KBAaAPATUYHBIX (PYHKUMH W3 pealbHON XKU3HU, (DU3HKH,
reoMeTpun

ApudmeTndeckasi U reOMETpUUYECKasi IPOrPecCUuu

4.1

Pacno3naBaTh apumMeTHIeCcKyt0 U T€OMETPHUUECKYIO TPOrPECCUU IIPH
pas3HbIX crioco0ax 3aJaHus

4.2

4.3

4.4

BBINONMHATE BBIYMCIEHUS C HCIOJB30BaHUEM (QOpPMYJT n-TO YJIeHa
apu(MEeTHUECKOW U reOMEeTPUUECKOM MPOrpeccHii, CyMMBbI MEPBBIX N
YJIEHOB

N300pakaTh 4iIeHBI OCIEI0BATEIbHOCTH TOUKAaMU Ha KOOPAMHATHON
IJIOCKOCTH

Pemarp 3amaun, CBA3aHHBIE C YHCIOBBIMU IOCIIEN0BATEIBHOCTSIMH, B
TOM 4YHCJIE€ 3aJaud W3 peaJbHOM JKU3HM (C HCIOJIb30BAaHUEM
KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Yucna v BIYMCIEHUS
Jpobu OOBIKHOBEHHBIE U JI€CATUYHbIE, MEPEX0] OT OAHOM (OPMBI 3amucu
1.1 npobeit k npyroil. [loHsTHE palMOHATIBHOIO YMCIA, 3aMUCh, CPAaBHEHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmernueckue IEHCTBHS ¢ pallMOHANIBHBIMU YHCIaMu. Pemenue 3agay u3

peasibHOI MPAaKTUKU HA YaCTH, Ha JPOoOH




CreneHp C HaTypaJbHBIM ITOKa3aTeJeM: OIpeJeieHne, npeoOpa3oBaHue

1.3 BBIP)KEHUI1 Ha OCHOBE OINPENIENEeHNUs, 3alMCh OOBIINX YHCEIl
[TponeHTHI, 3aMKch MPOLEHTOB B BHIE ApoOU U JpoOU B BUAE NMPOLEHTOB.
1.4 Tpu oOCHOBHBIE 3aJaud Ha TPOILEHTHI, PEIICHUE 3aJa4y U3 pPealbHOU
IIPAKTUKU
15 [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, DPA3JIOKCHHE Ha  MHOXHUTEIU
HaTypaJIbHbIX YUCEIl
1.6 PeanbHple  3aBUCMMOCTH, B TOM 4ucie IpsMas M oOparHas
IIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXeHUs
21 IIepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C IIEPEMEHHOU. JlonycTrMbIe
3HAYECHUS NIEPEMEHHBIX
29 [IpencraBieHre 3aBUCHUMOCTH MEXAY BEJIMYMHAMU B BUIE (DOPMYIIBL
' Beruucnenus no gpopmysam
23 [IpeoOpazoBanre OYKBEHHBIX  BBIPAKEHUH, TOXXJIECTBEHHO  pPaBHbIE
BBIPAXKCHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM
25 Opnowiensl 1 MHOrowieHsl. Crenens MHorowieHa. CiiojkeHue, BBIYMTAHNUE,
YMHOXEHHE MHOTOWJIEHOB
@opMysbl COKpalIEHHOIO YMHOXKEHHS: KBaJpaT CyMMbl M KBajapaT
2.6 pazHoctu. Dopmyna pa3HOCTH KBaapaToB. PasiiokeHHE MHOTOWICHOB Ha
MHOKUTENH
3 YpaBHeHus
31 VYpaBHEHHE, KOPEHb ypaBHEHUs, NpaBuia npeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUN
32 JIuneliHOe ypaBHEHUE C OJHOW IEPEMEHHOM, YMCIIO KOPHEH JIUHEHHOIO
YpaBHEHUS, PELLICHUE JIMHEHHBIX YPAaBHEHUI
3.3 CocraBieHne ypaBHEHHMH 110 YCIOBHIO 33Ja4l. Pelenne TekcToBBIX 3a1ad ¢
) MOMOIIBIO YPABHEHHI
34 JluneliHOe ypaBHEHUE C JBYMsl IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIByMsl I€peMEHHbIMHU. PemieHue
3.5 CHCTEM ypaBHEHM cII0COOOM MOJCTaHOBKH. IIpuMepsl pemeHuss TeKCTOBBIX
3a71a4 C MOMOILBIO CUCTEM YPAaBHEHHI
4 Koopaunats! u rpadpuku. @yHkuun
4.1 Koopannaara To4ky Ha npsiMO
49 III/ICHO}EHG IPOMEXYTKH. PaccTosiHrEe MeX Ay ABYMsI TOUKaMH KOOPAWHATHOU
npsIMOM
43 ITpssmoyronbHast cHCTEMa KOOPIMHAT, OCH Ox u Oy. Abcuucca u opauHaTa
TOYKH Ha KOOPJIAUHATHOM MJIOCKOCTH
44 [Tpumepsl rpeuubHKOB, 3aJJaHHbIX (Qopmynamu. UTeHue rpaguKoB peanbHBIX
3aBHCHUMOCTEM
4.5 [Tonstue pynxun. I'padux Gynkiun. CoiicTBa GpyHKIMN
4.6 Jluneitnast pynkuus, e€ rpaguk. 'papuk byHKIuM y = [X|
47 ['paduueckoe pemieHne IUHEHHBIX YpPaBHEHUH U CHCTEM JIMHEWHBIX

ypaBHEHUU

8 KVIACC




Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1 Yucia v BBIYUCIICHUS
1.1 KBagpatuelii kopenb u3 uucna. llonstue 00 uppanmvoHAIBLHOM YHUCIE.
' Jecatuunple NpUOIMKEHNUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apH(METHUECKHX KBaJpPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
1.2 peoOpa30BaHMIO YMCIIOBBIX BBIPAKEHUN U BBIYUCICHUSIM. J{eliCTBUTEIIbHBIC
qucia
1.3 CreneHb C 1eNbIM MokaszaTesneM U €€ cBoiicTBa. CTaHaapTHas 3allUCh YUCa
2 AnrebpanuecKue BHIPAKCHUS
21 KBagpaTHblii  TpEXwieH, pa3jloK€HHE KBaJApaTHOr0 TpEXwieHa Ha
MHOKUTENH
2.2 Anrebpanueckast Apodb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnoxeHune, BBIYMUTaHUE, YMHOKEHHE, JICJICHNE alTre0pandeckux Ipooei
24 PanyonanbHble BEIpaXKEHUS M UX TpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyina KOpHEH KBaJIpaTHOTO YpaBHEHMS.
’ Teopema Buera
3.2 Pewenue ypaBHeHUH, CBOASIIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM
33 [Tpocreiimme ApoOHO-paTMOHANBHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTanvs YpaBHEHUH C ABYMs MEPEMEHHBIMU U CUCTEM
34 JIMHENHBIX YPaBHEHUH C IBYyMs IepeMeHHbIMU. [IpumMepsl pemenus cucrteM
HEJIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU
3.5 Penrenune TekCTOBBIX 3324 alreOpandeckuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 07JHOW ITepeMEeHHOM
3.8 PaBHOCHIJIBHOCTb HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOW MEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 DyHKIUU
41 [Tonsatue ¢yHkuuu. OONACTb OMNpeNeNeHUuss U MHOXKECTBO 3HAUYEHHM
' ¢yskun. CriocoOs! 3aganust pyHKIUN
4.2 I'padux Gpynkiuu. YreHre cBOWCTB GYHKLUU 110 €€ TpauKy
4.3 [Tpumeps! rpadukoB PyHKIMHA, OTPAKAIOIINX peabHbIE MPOIECCHI
44 OyHKIMKM, ONHUCHIBAIOIIKME TMPSAMYI0 U OOpaTHYK IPONOPIHOHAIBHBIE
) 3aBHCUMOCTH, UX TpaduKu
4.5 @yHKkuMU y =x° y = x’
4.6 Oynkuuu y = [x, y = |x|
4.7 ['paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COJePKAHUSA
1 Yucna v BBIYMCIECHUS
11 PanmonanbHple uMcaa, MPPALMOHAIBHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbIE
) JIECTUYHBIE POOH
1.2 MHOXEeCTBO NEeHCTBUTENBHBIX YKCEN, JEHCTBUTENLHBIEC YHCIa KaKk OECKOHEUHEIE




JecATUYHBIC TpoOu. B3anMHO OTHO3HAYHOE COOTBETCTBHE MEXITY MHOKECTBOM
JICUCTBUTENbHBIX YHUCENI U KOOPAUHATHOM npsamoil. CpaBHEHHE JEHCTBUTEIbHbBIX
YHCel

1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMH YHACIAMU
Wsmepenusi, npuOmmkeHns, OoleHKH. Pa3Mepbl 00BEKTOB OKpY’KAIOIMIEro MHpa,
14 JUINTEJIBHOCTh IIPOLIECCOB B OKpYyXkaromeMm mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOnmkeHus. Okpyrienue uucen. [Ipukuaka u ouneHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHMs U HEPABEHCTBA
2.1 VYpaBHEHU ¢ OJJHON TEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Pelenue ypaBHEHUH, CBOJASAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOMISIIIIMXCS K KBaAPATHBIM
24 EHKBanpflrﬁoe ypaBHeHue. [Ipumeps! pelieHnst ypaBHEHUN TPETbEH U 4ETBEPTON
CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenne npoOHO-paIIOHANIBHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU H €0 Tpaduk
2.8 Pemienue cucrem JByX JIMHEMHBIX YPABHEHUU C JBYMSI IEPEMEHHBIMU
29 Pemefine CUCTEM JBYX YPaBHEHMI, OJHO M3 KOTOPBIX JIMHEWHOE, a IpPYyroe —
BTOPOH CTENEHU
2.10 ['padmueckas uHTEpIIpETaLIs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TekcTOBBIX 3a/1a4 aJIreOpanyeckiuM cocooom
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienue muHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBazpaTHble HepaBEeHCTBA
’16 I'padnueckas uHTEpmperanuss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
3 OyHKIMH
31 KBagpatnunas ¢ynkous, e€ rpapuk u cpoictBa. IlapabGosia, KoopAMHATHI
BEPILKHBI 1apadoIbl, OCb CAMMETPUHN NTapaboJIb
3.2 I'paduxu GyHxmii y=kx, y=kx+b 1 uUX CBOMCTBa
33 I'paduxu pynkumii y=k/x, y = x°’ u ux cBoicTBa
34 I'paduxu QyHKIMIA , 1 UX CBOICTBa
4 UucnoBsle nOCIe10BaTENbHOCTH
41 Omnpeznenenye U crocoObl 33JaHUsl YUCIOBBIX IOCIEI0BAaTEIbHOCTEH. 3aqaHue
’ MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM popMyIioi U (Hopmysioit n-ro djieHa
49 Apudmernueckass mnporpeccus. DPopmyiabl n-ro  ujieHa apudMeTHuecKoit
IIPOTPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
43 I'eomerpuueckas mnporpeccuss. @PopMynabl n-ro WieHa TI€OMETPUYECKON
IIPOTPECCUH, CYMMBI MIEPBBIX /1 YWICHOB
44 N3o0paxkeHue uieHOB apu(METHUECKOW H T'€OMETPUYECKOH MporpeccHii
) TOYKAMHU Ha KOOPJIMHATHOW MIIOCKOCTH. JIMHEHHBIN U SKCTOHEHIIHAIBHBIN POCT
4.5 CrokHBIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox npoBepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBarh MOHATHUSMHU: MHOXECTBO, IOJMHOKECTBO,
orncpanyu HaA MHOXCCTBaAMH;, YMCHHC OIICPHUPOBATH IOHATUAMU:
rpad, cBs3HbIM Tpad, NepeBO, LUKI, NPUMEHITh UX MPU PEHICHUU
3aJad; YMEHHME HCIIONB30BaTh  TIpaHuueckoe  Ipe/CcCTaBlICHUE
MHOXKECTB JUIS ONHCAHMSI PEANbHBIX IPOLIECCOB W SIBICHUH, MpHU
pEeLIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX IPEAMETOB

YMeHue onepupoBaTh MOHATHSAMU: OIMpe/le]IeHHe, aKkCHOMa, Teopema,
JI0OKA3aTelIbCTBO, YMEHWE paclo3HaBaTb WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, MPHUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH
BbICKA3bIBAHHA U OTPULAHHA BEICKA3bIBaHUU

YMeHue onepupoBaTh MOHITUSIMH: HATypajlbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKU
NEIMMOCTH, IIeJI0€ YMCI0, MOIYJIbh YHUCIa, OOBIKHOBEHHAs Ipo0b U
necsiThYHast 1poOb, CTAaHAAPTHBIN BHUJ YUCIA, PALIMOHAILHOE YHUCIIO,
UppallMOHANILHOE YHCIIO, apu(pMETHUYECKUl KBaJpaTHBIH KOPEHB;
YMCHUEC BBITIOJIHATH I[Gf/iCTBPISI C qucjiaMu, CpaBHHUBATH n
yIOPSI0YMBATh YWCA, TPEACTAaBIATh 4YHUCIA Ha KOOPIWHATHOU
NpSIMOM, OKPYIVIATH 4YMCIIA; YMEHHE JeJaThb NPUKHIKY U OLEHKY
pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATHUSMU: CTENEHb C LIEJIBIM IOKa3aTeseM,
apu(pMeTHYeCKUIl KBaJpaTHBII KOpEHb, MHOTOUJIEH, alredpandeckas
Npo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENEHU
Oosbllle €IMHULBI;, YMEHHUE BBINOJIHATH PAacdy€Thl Mo (opmysam,
peo0pa3oBaHus LEbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAXKEHUN H
BBIPAKEHUIN C KOPHSAMH, PA3JI0KEHHE MHOTOWIEHA HA MHOXKUTEIH, B
TOM 4YHUCJIE C UCIOJb30BaHMEM (OpMYyN pPAa3HOCTU KBaJApaToB U
KBaJlpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh MOHATHAMH: YHCIOBOE PAaBEHCTBO, YPABHEHHE
C OJIHOM IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEWHbBIE U KBaJpaTHbIE YPAaBHEHHS,
IpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TEPEMEHHOW, CHCTEMBI
JBYX JIMHEWHBIX ypaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JIpOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHCJIE IPH PELICHNH 33]1a4 U3 APYTUX MPEIMETOB
W TpPaKTUYECKUX 3aJad; YyMEHHE MCIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0 U KOOPJMHATHYIO TUIOCKOCTB JUIsi M300pa)KEHUsl peIIeHUi
YpaBHEHU, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUS, TpaduK QyHKIIUH, HYIH
¢byHKIHNY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHMsi, yOBbIBaHUs, HaWOOJbIIEE M HaUMEHbIIEe 3HAYCHHS




byHKIHIN; yMeHHe OIIepUpPOBATh HOHATHSAMH: npsMast
IPOTIOPIMOHATIBHOCTD, JIUHEHHAS (QyHKIMS, KBagpaTUIHas QYHKIHS,
oOpaTHasi TPOMOPLUOHAIBHOCTh, Mapabona, rumepOoia; yMeHHe
cTpouTh rpadukd  GYHKIMHA, HUCIONB30BaTh Tpaduku s
OTIpeJICJICHUs] CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IJIsi PELICHUS
3a7a4 U3 ApYTuX y4eOHBIX NPEIMETOB M PEaTbHOW >KU3HH, yMEHHE
BBIpAXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEXK/Y BEIMYHMHAMU

Ymenue OIIepUpPOBATH HOHSATUSMHU: HIOCJIC/IOBATEIILHOCTbD,
apupMeTHyecKkass M TeOMETpUYecKas  IpPOTPEecCHMH;  yMEHHE
UCIIOJIB30BAaTh CBOMCTBA IMOCJIEAOBATENBHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4ieHa IMpU PELICHUH 3ajad, B TOM YHCIE 33/a4 U3 JPYrux
y4eOHBIX IPEAMETOB U PEATbHOMN JKU3HH

10

YMeHue pemaTth 3aa4d pa3HbIX TUIOB (B TOM YHMCIIE HA MPOLIEHTHI,
J0JAM M YacTH, IBM)KEHHE, padoTy, LIeHy TOBapoOB M CTOMMOCTb
MIOKYTIOK M yCIyT, HAJIOTH, 3a7jaui U3 00JacTH YIpaBJICHUs JINYHBIMU
U ceMeHHbIMM (UHAHCAMM); YMEHHME COCTaBISATh BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbl II0 YCIIOBUIO 3a/ayH,
UCCIIeI0BaTh MOJIYYEHHOE PElICHNEe U OLCHUBATh MPaBI0NOA00HOCTb
MIOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKA, OTPE3OK, MpsMas,
oy, JIOMaHasl, yroi, MHOTOYT OJIbHUK, TPEYTrOJIbHHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHMI TPEYroJbHUKHY,
NPSIMOYTOJBHBIN TPEYroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETHIPEXYTOJIBHUK,  HapajjiesiorpaMM,  pomo,
NpSIMOYTOJIBHUK,  KBaJapaT,  Tpamenusi;  OKPYXHOCTb,  KpYT,
KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE
pemare 3a7ayd, B TOM YHCIE W3 IOBCEJIHEBHOM JKU3HM, Ha
HaXO0XJACHUE N€OMETPUYECKUX BEIMYHMH C IIPUMEHEHUEM H3YYEHHBIX
CBOMCTB puryp u gpakron

YMeHue onepupoBaTh MOHATHSIMU: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTrOJIbHUKOB; MApPAJIENIbHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX,
yrojl MEXAYy HpsIMBIMH, IEPHEHAUKYISIP, HAKIOHHAs, IPOEKIUS,

nonobue  ¢uryp,  MoAO0OHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCUTEJIbHO TOYKHM W HPSMOi; YMEHHME paclio3HaBaTh PaBEHCTBO,
CUMMETPHIO " nonooue ¢uryp, IapajuIeIbHOCTh 51

NECPHNCHAUKYIIAPHOCTD MPAMBIX B OKPYKAKOIICM MUPC

11

12

YMeHune omnepupoBaTh TOHATUSIMH: [JIMHA, PACCTOSHHUE, YTOJ
(BenmMumMHA yTJIa, CHHYC M KOCHHYC YIJIa TPEYrOJbHUKA), TUIOIIA[b;
YMEHHE OLIEHUBATh Pa3MepPhl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPHUMEHSTh (QOpPMYJIbl MEepUMETpa U IUIOUIAAU
MHOTOYTOJILHUKOB, JIJUHBI OKPY)XKHOCTH M IUIOMIAJAM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajuleNieNuIe/la; YMEHUE MPUMEHSATh MPU3HAKU
paBEHCTBa TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUUYECKHE COOTHOIICHUS JJIs
BBIYMCIICHUS JUIMH, PACCTOSTHUM, IUTOIIaAeH

YMmenue wu3o0paxaTh TMI0ockue (UTyppl W HX KOMOWHAINH,
MPOCTPAHCTBEHHBIC (UTYPBI OT PYKHU, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CUMBOJILHOMY OTTMCAHUIO
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YMeHue omnepupoBaTh HOHATUSAMH: NPSIMOYroJibHasg  CHCTEMa
KOOpJIUHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOM3BEACHNE BEKTOpa Ha 4YMCIO, CKaJspHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAMHATBHI MJIs
MPEACTABICHUS JIaHHBIX U PEILICHUS 3a/1ad, B TOM YHCIE U3 JAPYTUX
y4eOHBIX MPEIMETOB U pealbHON KUIHU

14

VYMmenne ONCprUpOBaTh MOHATUAMMU: CTOJI6I/IKOBBI€ U KpPYIr'OBBIC
IMarpaMMbl,  TaONUIBI, CpeaHee apupMEeTHYecKoe, MeauaHa,
HauOOJbIIee Y HaUMEHBIIIEe 3HAUCHUS, pa3Max YHCIOBOro Habopa;
yMEHUE W3BJCKaTh, WHTCPIPETHPOBATb H  IMPEOOpPA3OBHIBATH
nHpOpMAIIMIO, TPEACTABICHHYI0 B TaONUIAX M Ha JAMarpammax,
OTPaKAIOIIYI0 CBOMCTBAa M XapaKTEPUCTHKH PEaTbHBIX MPOILECCOB H
ﬂBJ’IeHHfI; YMCHUC pacrio3HaBaThb N3MCHYUBbBIC BCIIMYNHBI B
OKpYIKaroIieM MHUpe

15

16

YMeHue onepupoBarh MOHATUSAMU: CIy4YallHBIA ONBIT (CIay4yailHbIN
AKCIICPUMEHT), JJIEMEHTapHOE COOBITHE (DJICMEHTAPHBIA HMCXOJ)
CIIy9aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJUTh BEPOSTHOCTU CIy4alHBIX COOBITHI B ONBITaX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pPElIaTh
3a/la4yl METOJOM OpPraHM30BaHHOrO Mepedopa U ¢ MCHOJIb30BAHHUEM
MpaBUja YMHOXXEHHS, YMEHHE OLIEHHBATh BEPOSITHOCTU pEalbHBIX
COOBITUI U SIBICHUH, IOHUMATh POJb MPAKTUYECKU JTIOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITHH B OKPYXKAIOIIEM MHPE H B IKH3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEIN ¥ €TO POJIBIO B MACCOBBIX SIBIICHUSIX
YMeHue BbIOMpaTh MOAXOIAIMIMNA M3Yy4EHHBIM METOJ AJs pelleHUs
3aJauu, MPUBOIUTH MPUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PaCIIO3HABAThH MPOSBICHIE 3aKOHOB MaTEMaTHKH B
HCKYCCTBE, OINHCHIBATh OTACIbHBIC BBIAAIONINECS PE3YNIbTaTHl,
MOJIyYeHHBIE B XOJ€ Pa3BUTHUS MaTeMaTHUKU KaK HAyKH, MPUBOJIUTH
MPUMEPHI MATEMATUYECKUX OTKPBITHIA U X aBTOPOB B OTEUECTBEHHOM
U BCEMUPHOH UCTOPUH

IHNEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COJlePKAHUSA
1 Uucna 1 BBIYUCIEHUS
1.1 HarypanbHble u nesnbie ynucna. [Ipu3Haku 1eIMMOCTH HETbIX YUCel
12 OOBIKHOBEHHbIE W JIECATUYHBIE  JpOoOHW,  TPOIEHTHI, OECKOHEUHBIE
’ MIEPUOTUUECKHIE TPOOH
1.3 PannonansHble yncna. ApudmeTnyeckue onepamuy ¢ palMoOHAIbHBIMU YHCITAMU
1.4 JeiictBurenpHple uucna. Apudmernyeckue ornepanuu ¢ JeHCTBUTENbHBIMU
YuCIaMu
15 [TpuOmkE€HHbIE BBIYMCICHMS, MpaBHJIa OKPYIJICHHs, NpPUKHIKA U OIEHKa

pe3yJibTaTa BBIYMCIEHUN




2 Anrebpanyeckue BhIpaXEHUs
2.1 bykBeHHBIE BhIpaXeHUs (BBIPAKECHHS C IIEPEMEHHBIMU )
29 Crenenp ¢ nenbiM nokazaresneM. CTENEeHb C palMOHAIbHBIM I10Ka3aTEJIEM.
' CBoiicTBa CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
75 Apudmernueckuit KOpPEHb HaTypajabHON CTEIICHU. HenictBus c
' apu(MeTHYECKUMH KOPHSIMHU HaTypaJlbHOM CTeneHn
3 YpaBHEHMS U HEpaBEHCTBA
31 Llensle n IpoOHO-palMoHaIbHble ypaBHEHHs. CHCTEMBl U COBOKYITHOCTH
yYpaBHEHUH
39 Ilenple u ApoOHO-panMOHAIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
HEPABEHCTB
3.3 Perienye TeEKCTOBBIX 3a1a4
4 UucnoBble NOCIE10BaTENbHOCTU
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEA0BATEILHOCTEH
49 Apudmernueckass W reoMeTpudeckas nporpeccud. Dopmyna  CIOXKHBIX
IPOLICHTOB
5 DyHKIMH
OyHknusa, cnocodbl 3amanus  QyHkuuu. [paduk  dynkmouu.  OO6macts
oTIpeneNieHus] 1 MHOXKeCTBO 3HaueHui ¢yHkumuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMHU. MaKCUMyMBl U
MUHHUMYMBI (QyHKIuU. HamOonpinee w HamMmeHbllee 3Ha4eHHWE (DYHKIUM Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl 1 Ux CBOMCTBa
7.2 TpeyrojibHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHune reoMeTpu4ecKux BEINYHH
7.6 BekTopsl Ha IIIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmr

YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA




METOANYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
MHTEPHET
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