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MOACHUTENBbHAA 3AMNCKA

PabGouas mporpamma ydeOHOro mpeamera «AJredopa» (6a30BbIi ypOBEHB),
1151 o0yvaromuxcs 7-9 xknaccoB Ha ypoBHe OOOQO, cocTaBiieHa B COOTBETCTBUU C:

- @enepanbhblii 3akoH - Ne 273 — @3 ot 29.12.2012 ( ¢ u3Mm., B T.4. O3 Ne

371- @3 ot 24.09.2022)

- OI'oC OO0 - npukaz MunnpocBemenusi Poccum - Ne 287 or
31.05.2021 (c u3meHeHUsIMN);

- ®OII OO0 — npuka3z Munnpocsemenus - Ne 370, Ne 371u Ne 372 ot
18.05.2023 (c akTyaapbHBIMUA U3MEHEHUAMH BKItoyast Ne 808);

- OOIl MBOY «lentp oOpa3zoBanusi c. AnbkaTBaamay, y4eOHBIH IUTaH,
KaJICHJIapHbIN y4eOHBIN IJ1aH;
- YcraBom MBOY «llenTp oOpa3oBanus c. AnbKaTBaama
- Y4eOHBIH IJIaH OCHOBHOTO 00111eT0 00pasoBanus Ha 2026-2027 y4. ron MBOY
«IlenTp oOpazoBaHus c. AJIbKaTBaama.
- Kanennapusriit yueonsiii rpagux MbBOVY «lentp obpazoBanus c. AibkaTBaaMmay.
Ha 2026-2027 yueOHbIi TO/I.
- ®enepanpHas paboyass mporpaMma OCHOBHOTO 00IIero oOpa3oBaHUs
«BepoatHocTe U cratuctuka» (0a30BeIi  ypoBeHb) (mia  7-9  kimaccoB
oOpasoBaTelnbHBIX Oopranuzaiuii), Mocksa, 2025.
- Paboueit mporpammoirt Bocruranus MBOY «llentp oOpa3oBaHus cC.
AJpKaTBaama.

Hemnn:
AnreOpa sBISETCS OJHUM M3 OIOPHBIX IIPEAMETOB OCHOBHOT'O OOIIEro

o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE IPYTUX JUCLUUILUINH, KAK €CTECTBEHHO-
HAy4yHOr0, TaK ¥ TYMAaHUTApHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAMMO s
IPOIOJKEHUSI 00pa30BaHus U B IOBCEIHEBHOM XM3HU. PazButre y oOydaromuxcs
Hay4YHBIX MPEACTABIEHUN O MPOUCXOXKICHUU U CYIIHOCTH anre0panyeckux
abcTpakuuii, cnocobe oTpakeHUs MaTeMaTHUYECKOW HAayKO# SIBICHHUM U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOCIHMPOBAHHS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX JJIsl aJaNTaluid B COBPEMEHHOM ILIU(PPOBOM
obmiectBe. M3ydenue anreOpbl oOecriedyMBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpPaBHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUSI M BBIBOABI,
dbopmynupoBath yTBepxkaeHus. OcBoeHHE IpeaMera aiareOpbl obecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIICHUSI 00YyYaOIUXCsl: OHU UCTIONB3YIOT 1€ TyKTHBHbBIEC
Y UHIYKTUBHBIE PacCyXJIeHUs, 0000IIeHIEe W KOHKPETU3aIlNI0, a0CTparupoBaHue
u aHanoruto. OOyuyeHue anredpe mpeanojaraeT 3HAUYUTEIbHBIH  O0BEM



CaMOCTOSITETILHON  JICSATENIBHOCTH 00YYalolUXCs, IO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a1a4 ABISeTCs pealn3anuen JesTeIbHOCTHOTO MPUHIUIA O0yUEeHHUS.
3apaum:

e chopMHUpPOBATH MPAKTUUECKUE HABBIKU BBIMIOJHEHUS YCTHBIX, TUCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIEHUH, PA3BUTh BBIYUCIUTENBHYIO KYJIbTYPY;

®  OBJIQJACTh  CHUMBOJWYECKUM  SI3BIKOM  aireOpwl,  BBIPAOOTAThH
(dbopMaTrHOOTIEpATHBHEIE

e ajreOpanyeckue yMEHUS U HAYYUTHCS NPUMEHATh HMX K PEIICHUIO
MAaTEMAaTUYECKUX U HEMATEMATUYECKUX 3a]1ay;

® U3YYHTh CBOWCTBA W TpauKU HIEMEHTAPHBIX (PYHKIIUNA, HAYYIUTHCS
UCII0JIb30BaTh

e (pyHKIMOHaNBHO-TpadUUECKHE TPECTABICHUS JJI1 ONUCAHUS W aHalu3a
peabHbIX 3aBUCUMOCTEN;

® pa3BUTh JIOTMYECKOE MBIIUJICHHE W pPeUYb — YMEHHS JIOTHYECKU
00OCHOBBIBAaTh CYXKJI€HHS, POBOAUTH HECIOKHBIE CUCTEMATHU3alUH, MPUBOAHTH
IpUMEPBl M KOHTPIPUMEPHI, HCIIOIb30BaTh pPAa3JIMYHbIE SA3bIKM MaTEMAaTHKU
(CTIOBECHBIN, CUMBOJIMYECKUH, rpadUIeCKUil) Il WILTIOCTPAIlMU, UHTEPIPETAIUY,
apryMeHTaluu U 10Ka3aTeNbCTBA;

e copmMupoBaTh MpEACTABICHUS 00 M3y4aeMbIX MOHATUSX U METO/IAX Kak
BAKHEUILINX CPEACTBAX MAaTEMAaTHUYECKOTO MOJEIMPOBAHUS PEAIBHBIX IMPOLIECCOB
Y SIBJIICHUU.

B crpykType mporpamMmbl ydyeOHOro mpeaMera «AJiredpa» uisi OCHOBHOIO
oOurero o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
auHUM: «Hucna v BBIYUCIEHUSN», «ANTeOpandyeckue BHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumy. Kaxngas U3 3TUX COAEPKATEIbHO-METOANYECKUX
JUHUWA  pa3BUBAETCSI Ha MPOTSHKEHUHM TPEX JIET U3YUYEHUS TMpPEIMeTa,
B3aUMOJICUCTBYS C IPYrUMHU €ro JMHUAMH. B xone uzydeHus yueOHOro npeamera
OOy4YaromMMCsl MPUXOAUTCS JIOTHUYECKU PACCYX AaTh, MCIOIb30BATh TEOPETHKO-
MHO)KECTBEHHBIA S3bIK. B CBSI3W C 3TUM B HOporpaMmy ydeOHOro mnpeaMmera
«Aaredpa» BKIIOYEHBl HEKOTOPBIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX
OCHOBHBIX pazliefaX MaTeMaTUYeCKOro oO0pa3oBaHUA U  CIHOCOOCTBYIOIIME
OBJIAJICHUIO OO0YYaIOIMMHUCA OCHOB YHUBEPCAIHHOTO MAaTEMAaTHUYECKOTO S3BIKA.
ConeprkaTenbHOW U CTPYKTYPHOU OCOOEHHOCTHIO YIEOHOT0 TIpenMeTa «Aaredpay
ABJISIETCS] €70 UHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHAM «YuClIa W BBIYUCIEHUSD) CIYKHT OCHOBOM A
JaJIbHEHIIET0 W3Y4YeHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIITUICHHUS, (HOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 0O0IEro oOpa3oBaHUs
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CBSI3aHO C PAlMOHAIBLHBIMH WM HPPANMOHAIBHBIMHU YHCIaMH, (OpMHUpOBAHUEM
OpPEICTaBICHUNH O JEWCTBUTENBHOM 4YHCIE. 3aBEpIICHHE OCBOEHUS YHUCIIOBOM
JMHUN OTHECEHO K CpelHeMY 00IIeMy 00pa30BaHUIO.

Conepxanue qByX alireOpandecKux JUHUN — «AJTreOpandecKre BhIPaXKEHUS»
U «YpaBHEHUS UM HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYyYarOIIUXCS
MaTeMaTUYECKOro anmnapara, HeOOXOAMMOIo JUIsl pelleHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U NPaKTHKO-OPUEHTHUPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHusl y4yeOHBIM Marepuan TPyNIUpYyeTcs BOKPYT
palMoOHANTBHBIX BBIpKEHUH. ANredpa JeMOHCTPUPYET 3HAUCHHE MATEMAaTHKHU Kak
A3bIKa JUISL TIOCTPOEHHMS] MaTeMaTUYeCKUX MOeNel, ONUCaHUs NPOIECCOB U
SBJICHUM peaqbHOro Mupa. B 3amaum oOydeHus: anredpe BXOIAT TaKXKe
JalbHEHIIee Pa3BUTHE aJTOPUTMUYECKOTO MBINUICHHUS, HEO00XOJUMOro, B
YaCTHOCTH, JUIsl OCBOEHMs NpeaMera MH(POPMATHKH, U OBJAJCHUE HABBIKAMU
JNEeNYKTUBHBIX paccyxaeHuid. [Ipeo6pa3zoBaHrne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEM K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne QyHKIIMOHATHHO-TPA(UIECKON IMHUU HAIIEICHO Ha MOJyYCHUE
o0yJarouMMuCs 3HaHUM 0 QYHKIUAX KaK Ba)KHEHIIEW MaTeMaTHUYeCKOM MOJeH
JUIS OTIMCAHUSl U UCCIIEOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUHN B MPHUPOJIE
u obmiectBe. M3ydyeHue marepuana CrmoCOOCTBYET PAa3BUTHIO y OO0ydarOIIUXCs
YMEHHUS MCTIONIb30BATh PA3IUNYHbIE BHIPA3UTEIbHBIE CPENICTBA SA3bIKA MATEMATHUKU —
CJIOBECHBIE, CUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIad B (opmMHpOBaHHE
HpECTaBICHUN O POJIU MaTEMAaTUKH B PA3BUTUN IUBWIM3AIMH U KYJIbTYPBHI.

CornacHo y4yeOHOMY IUTaHy B 7—9 Kjaccax M3y4aeTcsi y4yeOHBId MpeameT
«AJredpa», KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE CO/AEp:KaTeJbHbIE
JUHUM mnpeamera: «Yucina v BbIUMCICHUS», «ANreOpanyeckue BBIPAXKECHU,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIIUN.

MecTo npeameTa B y4ebHOM naaHe

B coorBerctBun ¢ yueOHbIM 1iaHoM MBOY «llentp o6pa3oBanus c.
AJbKaTBaamMa» Ha U3ydeHue yueOHoro Kypca «Anredpa» orBoautcs 306 qacos:

- 7 xnacce — 102 gaca (3 4aca B HeZI€IIO);

- 8 kmacce — 102 gaca (3 4aca B HEZIEIO);

- 9 xknacce — 102 gaca (3 Jaca B HeJIEIHO).

Cpok peanuzaiu nporpaMMmbsl — 3 roja.

OO0mas xapakTepuCcTHKAa OPraHU3alMu Y4e0HOro nmpouecca: TeXHOJI0THid,
MeTO0/10B, (pOpPM, CPeACTB O0yUeHMSI



YueOHbIii MMpouecc — 9TO CIICHHUAJIBHO OPraHN30BaHHOC BSaHMOHCﬁCTBﬂe
YUUTCI U YyHaHICTOCsA, KOTOPOC YYHUThIBACT COACPIKAHNC O6p330BaHI/IH n
BOCIIMTaHUsA, UCIIOJIB3YCT PA3JIMYHBIC IICAAIrOTMYCCKUC CPCACTBA.

TexHoa0rum 00y4eHnsi — 3TO CUCTEMHBIE KOMILJIEKChI METOJIUK, TIPOLIECCOB U
pECYpCOB, KOTOpPbIE OOECIIEUNBAIOT TOCTHXKEHHE MEJarOrnYECKUX LeNei.
HekoTropbie TeXHOTOTHYECKHE HATIPABICHUS, TpaHCHOPMUPYIOIIHE
o0Opa3oBaTebHBIN Mpolecce

e AnanTuBHbIe 00y4yawuue cucremsl. [InargpopMbl, KOTOpblE TUHAMUYECKH
KOPPEKTUPYIOT 00pa30BaTeNbHbIN KOHTEHT U TPAEKTOPHUIO0 00YUEHHUSI HA OCHOBE
aHAJIMTUKU y4€OHON aKTUBHOCTH.

e Texnosorun pacmmpenHoii peaabHoct. VR/AR/MR-pemienusi, KoTopbie
CO3/aI0T UMMEPCUBHBIE 00pa30BaTEIbHbIC MPOCTPAHCTBA JIJIS
AKCIIEPUMEHTAIHLHOT0 O0YICHHUS.

e O0pa3oBaTeabHast aHATUTUKA. IHCTpyMEHTHI cOOpa 1 aHaNM3a JaHHBIX 00
o0pa3zoBaTeIbLHOM MPOIIECcCce ISl MPUHATHUS 00OCHOBAHHBIX MEJArOrMUeCKUX
peLICHUM.

e ['enepaTuBubiii U1 B 00pazoBanum. CUCTEMBI HICKYCCTBEHHOI'O HHTEIIEKTA
JUISl IEPCOHANIM3ALMY KOHTEHTAa, aBTOMATU3allMi PYTUHHBIX 33/1a4 U PaCIIUPEHUs
eJarornyeckKnux BO3MOKHOCTEH.

e Texnosorun MmukpooOy4denus. [Inargopmsl 11 co3aaHNs U JOCTABKU
KOMITAKTHBIX 00Pa30BaTEIbHBIX MOAYIEH.

e [{udpossie cpebl COTpYIHUUECTBA. DKOCUCTEMBI JIJIsl CHHXPOHHOU U
ACMHXPOHHOM KOJU1abopaui MeXIy y9acTHUKaMu 00pa30oBaTebHOTO MpoIiecca.

MeTtoabl 00y4eHusi — 3TO CIOCOOBI COBMECTHOM paOOThl YUUTENS U ydalUXCs,
KOTOpBIE HAMPABJICHBI HA pEIEHUE JUAAKTUUECKUX 3a1a4. HekoTopbie MeToab
o0yueHus:

e CiioBecHble. MICTOUHUK 3HAHUN — T€YATHOE WJIM YCTHOE CJIOBO.

e Harasignwele. VcTounnk 3HaHuM — HaOJII0gaeMble SIBIICHUSI, IPEIMETHI,
HarJIsIHBIC ITOCOOMS.

e [IpakTnueckue. Yyamuecs noiny4yaroT 3HaHUS, BEIpaOaThIBAIOT YMEHUS,
OTTAYMBAIOT HABBIKH, BBITIOJIHSS MPAKTUYECKHUE IEUCTBHUS.
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®dopMbI 00yUEHHUS — 3TO OPraHU30BAHHOE B3aMMOJICHCTBHE YIUTEIIS U
oOyuaemoro. Hexotopsie hopmbr 00yueHus:

® Y4eOHO-IUIaHOBbIE. Y POK, JICKIIUSI, CEMUHAp, JOMAIIIHS paboTa, SK3aMeH U
TIpyrue.

e CucreMa BHeILUIaHOBBIX (popm o0yuenusi. bpuragHo-nabopaTopHbie 3aHATHUA,
KOHCYJIbTAIIUU, KOHPEPEHLIUHU, KPYKKHU, SIKCKYPCUH, 3aHATHUS M0 IPOABUHYTHIM U
BCIIOMOTaTENbHBIM ITPOrpaMMaM.

e Becnomoraresibabie (popMbl 00ydyeHus. ['pynnoBbie 1 UHAUBUIYaTbHbBIC
3aHSITUS, TPYMIbl BBIPABHUBAHUS, PEIETUTOPCTBO.

CpencrBa 00yueHHs1 — 3TO MaTepUAIIbHBIC WU TYXOBHBIE IEGHHOCTH, KOTOPHIE
CIIy>KaT Ui peaiu3alii yueOHO-BOCIUTATENbHBIX 1eneil. Hekoropeie cpenctpa
o0y4eHus: yueOHbIe TOCOOUsI, YUeOHUKH; PeUb; TAOIHIIbI, PUCYHKH;
000py1I0BaHUE MACTEPCKUX, J1a0OpaTOpUid, KAOMHETOB; KOMIILIOTEPHBIEC U
UHPOPMAITMOHHO-KOMMYHUKATHBHBIE CPE/ICTBA; CPEIICTBA OPTaHHU3AINH U
yIPaBIICHUS POIIECCOM O0YUYEHUS.



COAEPYAHWUE OBYHEHUA

7 KIIACC

Yuciia 1 BBIYMCTICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO/ OT OJHOM (HOPMBI 3amUCH
npobeir k apyroil. IloHsiTMe panMOHAIBLHOIO YHCIA, 3alUCh, CpPaBHEHUE,
yOOPSJOYMBAHUE pAlUMOHAIBHBIX 4uceln. Apudmernyeckue JEUCTBUS C
palroOHaJbHBIMU YKClIamMu. Pelienue 3a1ad U3 peaibHOW NPAaKTUKW Ha 4acTH, Ha
JPOOH.

CreneHb C HaTypaJlbHBIM [IOKa3aTElEM: OIpenesieHue, MpeoOpa3oBaHHE
BBIPAKEHUI HA OCHOBE ONpEJIEIeHUs, 3aUCh O0NbInX yucen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U ApoOu B BUJE NMPOLEHTOB. TpHU OCHOBHBIE 3a/1a4u Ha
IPOLIEHTHI, pELIEHUE 3374 U3 PEaJIbHOM MPAKTUKU.

[IpumMeHeHnEe TPU3HAKOB  JEIUMOCTH, pAa3j0oKEHUE HA  MHOXKHUTEIU
HATypAJIbHBIX YUCET.

PeanbHpie  3aBUCMMOCTHM, B TOM 4HclIe TpsiMas W oOparHas
IIPONOPLHOHATILHOCTH.

AuredpanvecKkue BbIPaKeHUsI

[lepeMeHHBIE, YNCITOBOE 3HAUCHHUE BBIPAKEHUS C MEpeMeHHOM. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEKy BEIMYMHAMU B BHUJIE
dbopmynbl. Beraucnenns mo gpopmynam. [IpeodpazoBanme OYKBEHHBIX BBIPAKCHHH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, MpaBWiIa MpeoOpa3oBaHUsl CyMM U
POU3BEACHUH, MpaBUiia PACKPBITUS CKOOOK Y MPUBEAEHUS MOI0OHBIX CllaraeMblX.

CBoiiCcTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

Opnnounensl 1 MHOrouwjaeHsl. CteneHp MHOrowieHa. CioKeHre, BBIYUTaHUE,
YMHOXEHUE MHOTIO4ICHOB. DOpMyJbl COKPAlIEHHOIO YMHOXEHHUs: KBaJpar
CYMMBl M KBagpaT pa3zHocTu. Popmyna pa3HOCTH KBaaparoB. PaznmoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUU.

JluHetHOE ypaBHEHHE C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHMS, pELIEHUE JIMHEWHBbIX ypaBHEHH. CoCTaBlIEHHE YpPaBHEHHWI 10
YCJIOBHIO 3a7jauM. PenieHne TeKCTOBBIX 3a71a4 C IOMOILBI YPABHEHHUIA.

JIluneitHoe ypaBHEHHUE C IBYMs MEepeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEUHBIX YPaBHEHHHM C JAByMs INEpEMEHHbIMU. Pemienue cucrem ypaBHEHUH
crocoboM moAcTaHOBKH. [lpuMepsl pemieHus TEKCTOBBIX 3a/4ad C TOMOIIBIO
CHCTEM YPABHEHUM.



DOyHKIUU

Koopnunara Touku Ha npsimoil. UucioBbie mpomMexyTku. Paccrosinue Mexmy
JBYMsI TOYKAMU KOOPJIAUHATHOM MPSAMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alciucca U opAnHATa
TOYKH Ha KOOPJUHATHOH TUIOCKOCTH. [Ipumepsl rpadmkoB, 3a1aHHBIX (OPMYIIaMHU.
Urenne rpadukoB peanbHbiX 3aBucuMmoctei. [lonstue ¢ynkuun. I[paduk
¢bynkiuu. CoiictBa dhynkumii. Jlunerinas gynkius, e€ rpaduk. ['padux GyHkmmm
y = |X|. I'padmdeckoe pemieHre JTMHEHHBIX YPaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BLIYMCICHUS

KBagparubiii kopeHb u3 uucna. [loHsTHe 00 uUppalMOHATBLHOM YHCIIE.
JecsaTuanble TpUOTMKEHUST UPPAITMOHANIbHBIX yKcenl. CBolicTBa apuMEeTHIECKUX
KBa/IPATHBIX KOPHEN U UX MPUMEHEHHE K IPEoOPA30BAHUIO YUCIOBBIX BBIPAKEHUIM
Y BBIYHCIICHUSAM. J|€HCTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ ceorictBa. CTaHaapTHAs 3aMKCh YUCIA.

AsredpanvecKkue BbIPaKeHUs!

KBamparHeii  TpéxwieH, pas3iio)KEHHE KBaJpaTHOrO TPEXWIEHA Ha
MHOKHTEIIH.

AnreOpanveckass apoOb. OCHOBHOE CBOWMCTBO aire0Opamdeckor Japolwu.
CnoxxeHue, BbIUMTAHHE, YMHOXXECHUE, JICJICHHE anredpandyeckux JapoOei.
PanonanbHbie BRIpaXKEHUS U UX TpeoOpa3oBaHueE.

YpaBHeHUs] ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyia KOpHEH KBaJpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHUN, CBOASAIINXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiiiue ApoOHO-palMOHAIbHBIE YPaBHEHUS.

I'paduueckas uHTepriperanysi ypaBHEHUN C ABYyMS MEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YPAaBHEHUM C JByMs NEpeMEHHbIMU. [Ipumepbl pelieHuss cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOOM.

HucnoBble HEpAaBEHCTBA U UMX CBOWCTBA. HepaBeHCTBO ¢ OTHOM EPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DyHKUNHA

[Tonsitue ¢ynknuu. OOmacTh ONpeAeTeHus W MHOXKECTBO 3HAYCHHUI
dbyukuuu. Criocoos! 3aaHus PyHKIIUA.



I'padpux dynkuuun. Urenue cpoilcTB pyHkumu mno e€ rpaduxy. [Ipumepst
rpaduKoB HYHKIHA, OTPAKAIOIMINUX PEATbHBIE TIPOIIECCHI.

OYHKIIMK, OMUCHIBAIOIINE TPAMYIO H OOpaTHyl0 MPONOPIIMOHATIBHBIC
3aBHCHMOCTH, uX rpaduk. OyHkumn Y = X2, y = X3, y = VX, y=|x|. Ipaduaeckoe
pelieHre YpaBHEHU U CUCTEM YpaBHEHHIA.

9 KJIACC

Yucsa 1 BBIYMCICHUSA

PanmonanbHbie 4mciia, uppaldoHaibHbIE YKCIIa, KOHEUHbIE U OECKOHEUYHBIE
JeCITUYHBIC 1poOu. MHOXKECTBO NEMUCTBUTEIbHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHBIC JeCATUYHBIC ApoOW. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU MIPSIMON.

CpaBHEeHUE [IEUCTBUTENBHBIX YHCEN, apuU(PMETHYECKUe JEHUCTBUS C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYKAIOMIETO MHpA, JJIUTEIBHOCTh IPOILIECCOB B
OKPYXaIOIIEM MUDE.

[TpubnmxéHHOEe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHus. OKpyrieHue
yucel. [Ipuknaka v oeHKa pe3yabTaTOB BBIYUCICHUN.

YpaBHeHUs] U HEPABEHCTBA

JIunentnoe ypaBHeHue. Penienne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. PemieHrne ypaBHEHUMN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparnoe ypaBHenue. [IpumMepsl pelieHns ypaBHEHUN TPETbEW W YETBEPTOU
CTEIEHEN Pa3I0)KEHUEM HA MHOKUTENH.

Pemenue npoOHO-pallOHATIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3ajaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH U ero rpaduk. PemieHne cucrteMm IBYX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucTeM JByX ypaBHEHUN,
OJIHO M3 KOTOpbIX JUHEHHOe, a Jpyroe — BTOpoil cTeneHu. ['paduueckas
VHTEPIPETALUS CUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMM.

Pemienre TEKCTOBBIX 3a/1a4 aireOpandyecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOM. PelieHue cucrem
JMHEVHBIX HEPABEHCTB C OAHOM IiepeMeHHOW. KBaaparHele HepaBeHCTBaA.
I'paduueckass wHTEepmperanmus HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
MepEMEHHBIMM.

DyHKUNHA

KBagparnunas ¢ynkuusa, e€ rpadpuk u cBoiictBa. IlapaGomna, kKoopauHaTHI
BEPIIUHBI TapaboIbl, OCh CAMMETPUH MTapabOIIbI.



Ipadukn byrxmmii: y = kx, y = kx + b, y = k/x, y =x3, y =V, y = |x| , u ux
CBOMCTBA.

YucsioBble MOCIAEA0BATEILHOCTH M NIPOTPEeCCHH

ITonsiTHE 4YHCIIOBOM MOCJICAOBATECILHOCTH. 3aJlaHHE II0CIEN0BATCIbHOCTH
peKyppeHTHOH dopmMynoi u popmyIioit N-ro uieHa.

Apudmernyeckas u reomerpuyeckas mporpeccuud. @opMmysisl N-ro yieHa
apupMETHIYECKON U TEOMETPUIECKON MTPOrPECCUid, CYMMBI ITEPBHIX N YJICHOB.

N300paxeHne dIeHOB apu(PMETHUUECKONM W TE€OMETPHUECKOH Mporpeccuit
TOYKAMHU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN W 3KCIIOHEHUHMAIbHBIM POCT.
CI10XHBIE IPOLIEHTBI.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA MPOrPAMMBI OO0 YHEEHOIO NMPEOMETA
«AJITEBPA»

JIMYHOCTHbIE PE3Y/IbTATDI

JInYHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MPOrpaMMbl y4e€OHOro MNpeaMera
«Anredpay XapaKTepu3yloTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIICHUEM HHTEPECA K NPONUIOMY UM  HACTOALIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB M POCCHICKOW MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
JOCTIKEHU B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaskIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN I'paKJaHWHA U PEaTu3aliK €ro
npaB, MPEJACTaBIECHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIHMOHUPOBAHUS
Pa3INuYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYyp I'pa)JIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKIEHHIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTMXKEHHI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIbHO-3TUYECKUX NPUHIUIIOB B IEITEIBHOCTH YUYEHOTO;

3) TpyaoBoe BOCIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pPEIICHWM MPAKTUYECKUX 3a7ad
MAaTE€MATUYECKOM HAIPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUsS Ha TMPOTSHKEHMM BCEH >KM3HM ISl yCHENHON MNpodeccrHoHaIbHOM
JESITebHOCTU M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYAIBHON TPAGKTOPUH 00pAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHHUM, pacCyKIECHUW, YMEHUIO BUAETbH
MaTEMaTH4YECKUE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpHUEHTalMel B JACATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IpEe/ICTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSI YEIOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOi
NEATENbHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALINU,
OBJIQJICHUEM SI3BIKOM MAaTE€MATHUKH U MATEMaTUYECKOW KYJIbTYpOW KaK CPEIACTBOM
NO3HAHUS MHpPA, OBJANECHUEM MPOCTEUIIMMH HABBIKAMH HCCIIEI0BATENbCKON
NEeATENbHOCTH;
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6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1arOnoJIyYus:

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUM, TMPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN JJII OKPYXKAIOIIEW Cpelibl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopmyIUpoBaTh UEH, MOHATHS, TUTIOTE3bl 00 0O0BEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAMPEAMETHbIE PE3Y/IbTATbI

BKJIFOYAIOT:  OCBOCHHE  OOYYAIONIMMHCS  MEKIPEAMETHBIX  IMOHATHA U
YHUBEPCAIIbHBIX Yy4YEOHBIX JEeHCTBUN (IMO3HABATEIbHBIX, KOMMYHHKATUBHBIX,
PEryJATUBHBIX) KOTOPbIE MCIOIB3YIOTCA B HECKOJIBKUX MPEAMETHBIX O0JacTAX U
MO3BOJISIIOT CBSA3LIBATh 3HAHUS W3 PA3IMYHBIX YYEOHBIX IPEAMETOB, YYCOHBIX
KYpPCOB, MOJYJIEH B LIEIOCTHYIO HAYYHYIO KAPTUHY MUPA.

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue a1eicTBUA:
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BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHUN MEXIy TMOHATHAMH, (OPMYIUPOBATH
ONpPEACIICHUs]  IOHATUM, YCTAHABIMBAaTh CYIIECTBEHHBIH IMPHU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOIIEHHS M CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOI0 aHAIMU3a;

BOCIIpUHUMATh, (POpPMYIUpOBaTH M  NpeoOpa3oBbIBATH  CYKICHUS:
yTBEpAUTENbHbIE U OTpPULATENIbHBIC, €IMHUYHbIC, YacTHbIE WU OOUIHeE,
YCIIOBHBIE;

BBISIBIISITH ~ MaT€MaTHUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npeajaraTb ~ KpUTEPUM I BBIABJICHHS  3aKOHOMEPHOCTEH  H
IIPOTHUBOPEUNL;

JIeNaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTenbCTBA MATEMATHUECKUX YTBEP)KIEHUH (IpsAMbIE U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECJIOKHBIE JOKA3aTeIbCTBA
MaTeMAaTUYeCKUX (DaKTOB, BBICTPAMBATh AapPryMEHTAlMIO, IPUBOIUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh C€roco0 pelieHus y4yeOHOW 3aaauyd (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIICHUs, BbIOUpATh HaubOoJee NOAXOAANIUMNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBblIe ucciiegoBarejbcKe A1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMS,
bopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOO MO3ULUIO, MHEHUE;

IPOBOJUTH [0 CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO0  YCTAaHOBJIECHUIO
O0COOEHHOCTEW MaTEeMaTHYECKOro OO0BbEKTa, 3aBUCHUMOCTEH OO0BEKTOB
MEXKy COOOH;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBEIEHHOI0 HAOJIOJEHUS, UCCIIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE pa3BUTHE NPOLECCA, a TAKXKE BbIABUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBIABJIATE HCAOCTATOYHOCTH H M30BITOYHOCTH I/IH(bOpMaHI/IH, JaHHBIX,
HGO6XOI[I/IMBIX I pCHICHUA 3a1a49H,
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BBIOHMpaTh, AHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(GOpPMAITUIO PA3ITUYHBIX BUAOB U (POPM IPEICTABICHNUS,

BBIOMpaTh (GopMy TMpeAcTaBieHHS HWHOOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3aJayd CXE€MaMHM, JAuarpaMMaMiy, HWHOW Tpaukodl H HX
KOMOWHAIIUSIMU;

OLICHUBAaTh HAAEKHOCTh WH(OOPMAIMM MO KPUTEPHUSIM, MPEATOKEHHBIM
YUUTENEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHMKAaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:

BOCHIPUHUMAaTh M  (QOPMYJIHPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpa)XaThb CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly pelIeHUs 3a]]a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN pe3ysbTaT;

B XOJI€ 00CYKIEHUs 3a7aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIAaeMON TEMBI,
npoOJIeMBl, pelIaeMon 3a/1aul, BbICKAa3bIBATh UJIEU, HAllEJIEHHbIE HA TTOUCK
pELICHHSI, COIOCTABJISATh CBOM CYXIEHUS C CYXKICHUSMH JPYTUX
YYaCTHHUKOB JHMAJIOra, OOHApyXUBaTh pa3IMuue U CXOJCTBO IO3MIIMHI, B
KOPpEKTHOU popme GpopMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPENCTABIATh  pPE3yJAbTaTbl  pPEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUs,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (hopmat
BBICTYIIJICHUS C YUETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTuTOPHH;
NOHMMAaTh W HCIONb30BaThb  INpPEUMYLIECTBA  KOMAaHOHOM U
UHIAMBUYaJIbHOM paboThl NpU pElIeHUH Y4YEOHbIX MaTeMaTHYECKUX
3ajady;

NPUHUMATh 1I€JIb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacupenensaTb BUABI PadOT, JOroOBapUBaTHCA,
o0CyXIaTh MPOLIECC U Pe3yNIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNHoBBIX (opmax paboTel (0OCyxIeHus, O0OMEH
MHEHUSIMH, MO3TOBbI€ IITYPMBl U JPYTUE), BBIIOJIHATH CBOK YaCTh
pabOThl M1 KOOPAUHUPOBATH CBOM JEUCTBUS C APYTMMH YWICHAMHA KOMAH/IbI,
OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMA NPOAYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIAThH IUIaH, aJICOPUTM pelIeHUs 3aAadu (WiIu ero
4acTh), BIOMpaATh COCO0 pelieHusi ¢ y4ETOM HMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PENICHUI C Y4ETOM HOBOW MH(OpMAIIIH.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:
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e BIIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJISI Mpolecca U
pe3yJibTaTa pelueHus MaTeMaTHYeCKOU 3a/1a4H;

e TPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [I€ATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, HAUIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMWBATh COOTBETCTBHUE PE3YJbTAaTa ACATEIBHOCTU ITOCTABICHHOW LIEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHKEHUS WIM HEJOCTUKECHUS TIEIH,
HaXOJIUTh OLIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

MPEAMETHbIE PE3Y/IbTATbI

OcBoenuss OOIl OOO c¢ ywerom cneuupUKd COAEpPKAHUSA YUEOHBIX
npenmeroB U o0mmx TpedoBanuit DI'OC, momKHBI 00ECTIEUUTh YCIEIIHOE
oOydeHHe Ha cleaylouieM YpoBHE o0miero obpazoBaHus. OpUEHTHpPOBaHBI Ha
MpUMEHEHNEe 3HAHUW, YMEHUN W HaBBIKOB OOYUYAIOIMUMHUCS B YICOHBIX CUTYAIIHIX
U peaJbHBIX KU3HEHHBIX yciaoBusix. ([Ipuka3 Ne80S)

1) OCO3HAaHHUC 3HAYCHHUA MAaTCMAaTHKH B HOBCGHHCBHOﬁ ZKHU3HH YCIIOBCKA,

2) ¢popMupoBaHUE MPEACTABICHUM O MaTeMaTUKE KaK O METO/Ie TTIO3HAHUS
JEUCTBUTEIIbHOCTH, MMO3BOJISIOLIEM OIMCHIBATH U M3y4aTh PEajibHbIE MPOLIECCHI U
SIBJICHUS:

- OCOBHAHHC POJIU MAaTCMATHUKH B PA3BUTHH Poccum n MHUpa,

- BO3MOXKHOCTb IPUBECTU IPUMEPHI U3 OTEYECTBEHHOW U BCEMUPHOU UCTOPUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

3) pa3Butue ymeHu# paboTaTh ¢ y4eOHBIM MaTEMAaTUYECKUM TEKCTOM
(aHanMM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(OPMAIKIO), TOYHO U TPAMOTHO
BBIpaXKaTh CBOM MBICJIH C IPUMEHEHHEM MaTEMAaTHUECKONH TEPMUHOJIOTUN U
CUMBOJIUKH, IPOBOJIUTH KJIACCU(PUKALIUY, IOTHIECKUE OOOCHOBAHUS,
JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN:

- ONEPUPOBAHUE MOHITUSIMU: MHOXKECTBO, JJIEMEHT MHOKECTBA, MOJMHOXKECTBO,
MPUHAIICKHOCTH, HAXOXKJICHUE TIePECEUCHUsI, 00hETMHEHUS MTOMHOXKECTBA B
NPOCTEUIITNX CUTYaAIUsX;

- pEIIeHNE CIOKETHBIX 3aJ71a4 Pa3HBIX THUIOB Ha Bce apu(METHUECKHUE ICUCTBUS;

- IPUMEHEHHE CII0C00a MOMCKa PEIICHHS 3a/1a4H, B KOTOPOM PacCyKICHHE

CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;
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- COCTABJICHUC IJIaHA PCIICHUWA 3a/la4M, BBIJICICHUEC 3TAIlOB €€ PCIICHUS,
HHTCpHpCTAllUA BBITYUCIUTCIIbHBIX PC3YJILTATOB B 3a/1a49€C, HCCIICIOBAHNC
IMMOJIYUYCHHOI'O pCHICHUA 3a1a4YM;

- HAXOXKACHHUC IIPOICHTA OT YKMCJiad, YKUCJIa I10 ITPOHCHTY OT HCI'O, HAXOXKIACHHA
IMPOOCHTHOI'O OTHOIMICHHUA ABYX YHCCII, HAXO0KACHUSA ITPOLCHTHOIO CHUKCHUA U
MMPOICHTHOI'O MMOBBINICHWA BEJIIMYHNHBI,

- pCIICHUC JIOTHICCKUX 3aaa4;

4) oBilaieHNe CUMBOJIBHBIM SI3bIKOM aJIT€OpBhl, IPHEMaMU BbIIOTHEHUS
TOXKJIECTBEHHBIX MPE0Opa30BaHUI BBIPAKEHUM, PEILICHNUS YPaBHEHUN, CUCTEM
YPaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOACIUPOBATH PEAIbHBIC
CUTYalluH Ha A3bIKE aJIre0pbl, HCCIEA0BaTh OCTPOECHHBIE MOJIETH C
MCITIOJIb30BAaHUEM anmapara ajredpbl, HHTEPIPETUPOBATh MMOIYYEHHBIA pe3yNbTarT:

- BBIIIOJTHCHHEC HECJIOKHBIX HpCO6p&3OB&HPII>i JJIs1 BBIYHMCIICHU A 3HAYCHUM
YHUCJIOBBIX BBIpa)KCHHﬁ, COACPIKAIMUX CTCIICHU C HATYPAJIbHBIM ITOKAa3aTCJICM,
CTCIICHHU C OCJIBIM OTPULIATCIIbHBIM ITOKA3aTCIICM

- BBIIIOJTHEHHE HECIOKHBIX MPeoOpa3zoBaHUi LENbIX, IPOOHO palliOHATbHBIX
BBIPAKEHUN U BBIPAKEHUI C KBAJAPATHBIMU KOPHIMU; PACKPBIBATH CKOOKH,
OPUBOAUTH MOJAOOHBIE CllaraeMble, HCIIOIb30BaTh (POPMYIIBI COKPALIEHHOTO
YMHOXEHU,

- pellIeHUE JTMHENHBIX U KBAIPAaTHBIX YPABHEHNUI U HEPABEHCTB, YPABHEHUH U
HEPABEHCTB, CBOASIIMXCS K JINHEMHBIM WIN KBaIPATHBIM, CHCTEM YPABHEHUU U
HEPABEHCTB, U300paXKEHUE PEIICHU HEPABEHCTB U UX CUCTEM Ha YKCIIOBOM
MPAMOM;

5) oBnajzieHHE CUCTEMON (DYHKIIMOHAIBHBIX MOHITUM, PA3BUTUE YMEHUS
UCNOIb30BaTh PYHKIMOHAIBHO-TpaUUECKUE IPEACTABICHUS ISl PELICHUS
pa3IMYHBIX MAaTeMAaTUYECKUX 3a/1a4, 71l OMMCaHUs M aHAIN3a PeaTbHbBIX
3aBUCHUMOCTEN:

- OIIPCACIICHUC TTOJIOKCHUA TOYKHU 10 €€ KOOpAUHATAM, KOOPAWMHATBI TOYKH I10 €€
ITOJIOKCHHIO Ha IINIOCKOCTH,

- HaxoXJieHue 1o rpaduky 3HaYeHUN QYHKIMH, 00JIaCTU ONpeIeTIeHus,
MHOKECTBA 3HAUCHUH, HYJICH (QYHKIINH, TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA,
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POMEXYTKOB BO3pACTaHUs U yOBIBaHHS, HAUOOJBIIIETO U HAMMEHBIIIETO 3HAYCHHUSI
byHKINN;

- IOCTPOEHUE TpadrKa JMHEHHONW U KBaAPATUYHON PYHKIMA;

- ONepUpOBaHKE HA OA30BOM YPOBHE MOHSTHIMU: TTOCIEI0BATENbHOCTbD,
apudMeTHIecKas Mporpeccusi, TeOMETPUIECKast TPOTPECCHS;

- HCTIOJIb30BAHKE CBOMCTB JIMHEHHOMN M KBaJIpaTUYHON (QYHKIMMA U UX TpadUKoB
IpU pelIeHUH 3a7a4 U3 JPYrux y4eOHbIX MPEIMETOB.

K koHmy oOyuenuss B 7 kJacce OOYYalOIIMIICS TOMYYUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yucsia 1 BIYUCJICHUS

BrimonasTh, coderas YCTHbIE M THChbMEHHBIE MPUEMBI, apudmerndeckue
JENUCTBUS C pallMOHAILHBIMU YUCIIAMHU.

Haxonute 3HaYeHWs YUCIOBBIX BBIPAKEHUM, MNPUMEHSTh pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUM JPOOHBIX BBIPAXKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoguTh OT OnHOM (HhOPMBI 3aMKMCH YUCEN K APYrod (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHUBATH U YNOPSOYMBATH PAIMOHAIIbHBIC YUCIIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCIICHUMN, OLEHKY 3HAUCHHI
YUCJIOBBIX BbIpAXKE€HUW. BBINOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTEISIMH.

[IpyuMeHsAT,  NpU3HAKK  JACIMMOCTH,  pa3jiO)KEHUE Ha  MHOXHUTEIH
HATypalbHBIX YUCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPUUOHAIBHOCTBIO BEJIUYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3ynbTaThl peuieHus 3aa4 ¢ Y4ETOM OTpaHUYEeHH, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AnreOpanyveckue BbIpPasKeHUSs

Ucnonw3oBaTh airedOpandeckyro TEPMUHOJIOTUIO U CUMBOJUKY, MPUMEHATH
e€ B Ipoliecce OCBOEHHs yueOHOro MaTepurarna.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPOKCHHM MpPH 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJIOr0  BBIPAXXEHHUSI B MHOTOWICH
MPUBEJICHUEM TTOJTO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
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BbINONHAT yMHOKEHHME OJHOWIEHA HA MHOIOYWIEH M MHOIOWIeHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYJIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOMKUTEIM C ITOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHWTENS, T[PYNIUPOBKH  CIAraeMblX,
npuMeHeHUs! (GOpMYI COKPAIEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3zoBaHUsI MHOTOYWIEHOB JUISl PELICHUs Pa3IMYHBIX 3a]a4
U3 MaTEMaTHUKH, CMEXHBIX IPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU IIOKa3aTENSIMM IS
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, MPUMEHSS NpaBUiIa
nepexo/ia OT UCXOMHOIO YPaBHEHUS K pAaBHOCWIBHOMY eMy. IIpoBepsTh, siBisercs
JIM YHACJIO KOPHEM YpaBHEHHUS.

[IpumeHaTh rpaduueckre METOAbl MPU PEIIEHUH JIMHEWHBIX YPAaBHEHUHM U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIAIOIMIMXCA PEIICHUEM JHHEHHOrOo
YPaBHEHHUS C IBYMs IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C
IBYMsSl TEPEMEHHBIMHU, MOJB3YyACh TIpaUKOM, NPHUBOJIUTH HPHUMEPHI PELICHUS
YPaBHEHHSI.

Pemate cucTteMsl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMHU, B TOM
quclie rpa@uuecKu.

CocraBnaTe M pemiath JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPAaBHEHHI I1I0 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/]1a4y [IO0Jy4YE€HHBIN pe3yJIbTar.

DOyHKUNHA

N300paxaTh Ha KOOPAMHATHOW MPSIMOI TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanvyeckoM s3bIKeE.

OTrMedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh Ipaduky TUHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pAacCTOSHUE, L€HA, KOJIMYECTBO, CTOMMOCTb,
NPOU3BOAUTEIHHOCTD, BpeMsl, 00bEM padOTHI.

Haxonute 3HaueHne PyHKIMU 10 3HAYEHHIO €€ apryMeHTa.

ITonumate rpaguueckuii cnoco0 NPEeACTaBICHUS W aHajdu3a WH(OpMaLUH,
U3BJIEKaTh U UHTEPHPETUPOBATH UH(POPMALINIO U3 IPAPUKOB pPeaJbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.
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K koHmy oOyuenuss B 8 kJiacce OOyYaromMiiCs TMOJYYHUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yuciaa v BEIYMCICHUS

Hcnonp30BaTh HayajabHBIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YuCcell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUM, N300paxaTh IEHCTBUTEIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN IIPSIMOM.

[IpumensaTy moHATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOAUTH
KBa/IpaTHbIE KOPHHU, UCIOJIb3Ys MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBIIOIHSTH
npeoO0pa3oBaHusl BBIPAXKEHUHM, COAEpPXKAIIMX KBaJpaTHbIE KOPHHU, HUCIHOJb3Ys
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eii u creneneit uucna 10.

Auire0OpanvecKkue BbIPaKeHUs!

[IpyuMeHATP TMOHATHE CTENEHUW C ILENbIM IO0Ka3aTelIeM, BBINOIHATH
npeoOpazoBaHus BBIPAKECHHM, COIEPIKAIINX CTEIEHU C IENIBIM ITOKa3aTeeM.

BBITIONIHATE TOKIECTBEHHBIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI
Ha OCHOBE IMpaBWJI ICUCTBUI Ha/Jl MHOT'OYWIEHAMH U alredpanyecKUMu ApoOsiMHU.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN JIs1 pELICHUS Pa3IuvHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs] ¥ HEPABEHCTBA

Pemiaty nuHelHbIE, KBaJpaTHbIE YpaBHEHUS WU PallMOHAJIbHBIC YpaBHEHWS,
CBOZIAIIMECS K HUM, CHCTEMBI JIByX YPABHEHHUU C IBYMsI IIEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIIEAO0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHUEM rpaduyecKuX MpeCTaBIeHUM (YCTaHABIUBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YPaBHEHUH PEILEHUs, €CId UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauts OT cioBecHON (HOPMYIMPOBKU 3ajadu K €€ anreOpanyecKoi
MOJEIM C TIOMOWIBK) COCTABJICHUS YPAaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 334U MOJYYEHHBIN PE3YIIbTAT.

[IprMeHATs CBOMCTBA YHCIIOBBIX HEPABEHCTB JUIA CPABHEHUS, OLICHKH,
pemaTh JUHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uuecKyr0 WUIIOCTPALIMI0 MHOXKECTBA PEUICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[ToHumaTh ¥ KCHONB30BaTh (PYHKIIMOHAIIBHBIEC MOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMS), ONPEIENATh 3HAUEHHE (PYHKIUH O 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOUCTBA PYHKIUH 10 €€ TpaduKy.

Crpoutb rpaduku 31eMeHTapHbIX QYHKLIUNA BUJIA:
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y = k/x, y = x2, y = X3,y = |x|, y = VX, ommchIBaTh CBOICTBA YHCIOBON
dbyHKIIMN TI0 €€ TpaduKy.

K konmy oOyuenuss B 9 kJiacce OOyYaromMiiCs TMOJYYHUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYMBATH PALMOHAJIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

Boimonusate  apudmeTndyeckue JEWCTBHS C PaIllMOHATLHBIMU  YHCIIAMH,
couerass YCTHbIE U MHUCBMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCIEHUS C
UPpALMOHAIBHBIMU YUCIIAMHU.

HaxomuTe 3HaueHus CTENEHEW C LENbIMU IOKA3aTelsiIMU U KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUIA.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHWCJIA, BBINOJIHATh MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] U HEPABEHCTBA

Pemiaty nMHEHbIE W KBAaJpaTHbIC YPABHEHWS, YPaBHEHUS, CBOJIAIIHMECS K
HUM, TIPOCTEHTIINE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemrate cuctembl NBYX JIMHEWHBIX YPaBHEHUM C JIBYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS TUHEHHBIM.

Pemate TekcTOBbIE 3amauM  anreOpaMyeckuM CrocoOOM ¢ MOMOUIbIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduuecKuX NpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEIICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

PemaTtp nuHElHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh
pelIeHne HEPABEHCTB HAa YHUCJIOBOM NPSMOM, 3alUCHIBATH PEIICHHE C IMOMOULIBIO
CHUMBOIJIOB.

Pematp cucTeMbl  JMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paXkaTb pPEUIEHUE CHUCTEMBI
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3alMCHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHbBIX 33/1a4.

DyHKINHA

PacnoznaBate (yHKUMM U3y4eHHBIX BHUJOB. [loka3biBaTh CXeMaTHYECKH

pacrioiokeHne Ha KOOPAMHATHOU TIOCKOCTH TpadukoB GyHKImil Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U n300pakaTh CXeMaTHYECKU TpadUKH KBaJAPATUUIHBIX (DYHKIUH,

OINKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.
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Pacnio3naBaTh KBaapaTuyHyro QyHKIMIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHUH.

YucaoBbie MOCI€I0BATETbHOCTH U IPOrPeccHu

Pacno3naBaTh apuPMETHUECKYI0O U TE€OMETPUYECKYIO IIPOrpEeCcCUH MpHU
pa3HBIX Ccrocobax 3aaHusl.

BbINONHATE  BBIUMCIAEHHS C HUCHOJb30BaHUEM (oOpMyln N-ro  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300paxarb 4jeHbl IOCJIEIOBATENbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.

Pematp 3agauM, CBA3aHHBIE C YHCJIOBBIMM ITOCIIEIOBATEIBHOCTSMH, B TOM
quclie 3aJa4d U3 peaybHOM JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOpPa, HUPPOBBIX
TEXHOJIOTHI).
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TEMATUYECKOE NTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonuuectBo OcHoBHOE OCHOBHBIE BUJIBI JICATEIIBHOCTU 00yYaOITUXCSI
(Tembl) nmpeamMera JacoB COZICpKaHUE
Uucna v BBIYUCIICHHUS. 25 [TonsaTHE CucreMaTu3upoBaTh M 000ralIaTh 3HAHUS
PanmonanbHbie yncna PaAIMOHAILHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSIA0YUBATH APOOHU, TpeoOpa30BbIBas
NEeNCTBUSA IPY HEOOXOUMOCTH JIECATUYHBIC IPOOU B OOBIKHOBCHHBIE,

C paIMoOHAIbHBIMU
yuciamu. CpaBHEHUE,
YIOPSII0UYUBAHUE
palMOHAIbHBIX YUCEN.
CreneHb

C HATypaJIbHBIM
MOKAa3aTelIeM.
Penienre oCHOBHBIX
3a/1a4 Ha JIpodH,
MPOLICHTHI

13 peajgbHOU
MIPaKTUKH.

[Tpu3Haku 1eIMMOCTH,
Pa3IIOKEHUS

Ha MHOXKUTEIIHN
HaTypaJIbHBIX YHCEIL.
Peanbubie

OOBIKHOBEHHBIE B JIECATUYHBIE, B YaCTHOCTU B 0ECKOHEUHYIO
JECATUIHYIO TPOOB.

IIpumMeHsTH pa3HOOOpa3HbIe CIOCOObI M IPUEMbI
BbIYUCJICHUS 3HAYCHUN APOOHBIX BHIPAMKECHUI,

coJiep Kalnx OOBIKHOBEHHBIE U IECATUYHBIE APOOH:
3aMEHSTh IPU HEOOXOAUMOCTH IECATUYHYIO APOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOMN, PUBOIUTH
BBIpaKEHUE K (popme, Hanbonee y1oOHO! 1J1sl BBIYUCICHHUIH,
npeoOpa3oBBIBaTh APOOHBIEC BHIPAKEHHS HA YMHOXKEHUE

U JICJICHHUE JIECITUYHBIX APOOEH K JTEUCTBUSIM C LEIBIMU
YUCJIAMH.

IIpuBOAMTH YNCIOBBIE U OYKBEHHbIE PUMEPBI CTEIICHU
C HaTypaJbHBIM MTOKa3aTeNeM, OOBSICHSS 3HAUCHUS
OCHOBAHMSI CTETICHH U MOKa3aTesl CTENeH!, HAXOIUTh
3Ha4YeHHUs cTereHel Buaa a’ (a — Moboe paroHaIbHOE
YKCII0, N — HATYPaAJIbHOE YHCIIO).

IoHnMAaTh CMbICH 3aMMCH OOJBIINX YUCEIT C TOMOILBIO
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3aBrcuMocTH. [Ipsmas
1 oOpaTHas
HPOMOPIIMOHATILHOCTH

JECATUYHBIX JIpobOeit u creneHel uncia 10, npuMeHATh Ux
B PEaJIbHBIX CUTYaIIUsIX.

IIpuMeHATHL MPU3HAKA ACITUMOCTH, PA3JIOKCHHSI Ha
MHOKUTEIN HATYPAIbHBIX YHCEII.

PemaTthb 3a1a4u Ha 4acTH, TIPOIICHTHI, MPOMOPIIHH,

Ha HaXOXJICHHUE IpoOu (TIPOIIEHTa) OT BETUYNHBI U
BEJTUYHHBI TI0 €€ Apo0u (MPOIIEHTY), TpoOH (POIIEHTA),
KOTOPBIN COCTABJISIET OJHA BEJIMYUHA OT JPYTOM.
IIpuBoaANTH, pa3oupaTh, OLEHUBATDH PA3JIMYHbBIC PEIICHUS,
3aIIUCH PEIICHUH TeKCTOBBIX 3aa4.

Pacno3HaBaTh M 00BSICHSITD, ONTUPASICh HA OMPEICIICHIS,
MPSIMO TIPOTIOPIIMOHATIBHBIE U 00PAaTHO MPONOPIIMOHANIbHBIC
3aBUCUMOCTH MEX/y BETMUYMHAMHY; IPUBOAUTH MPUMeEPHI
ATUX 3aBUCHUMOCTEH M3 peaIbHOTO MUPA, U3 IPYTUX YIeOHBIX
MPEIMETOB.

Pemath npakTHKO-OPUEHTHPOBAHHBIC 3a]]a4l HA JPOOH,
IIPOIICHTHI, IPSIMYIO U 0OpaTHYIO MPOIMOPITMOHAIBHOCTH,
TIPOITOPITIH

AnreOpandecKkue
BBIPAKCHHSI
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bykBeHHbIE
BBIPAKEHMUSL.
IIepemenHbIE.
Jlonyctumele
3HAYECHUS
MEPEMEHHBIX.
DopmyJIbL.
[Ipeobpa3zoBanue

OBaagerp anreOpanvyeckoil TEPMUHOIOTUEN U CHUMBOJIUKOM,
NPUMEHSTH €€ B IPOLIECCE OCBOCHMS YUEOHOr0 MaTepuaia.
HaxoauTh 3HaueHUs1 OYKBEHHBIX BBIPAKEHUHN MPU 3aJTaHHBIX
3HAQYCHUSX OYKB; BBIMOJHATH BEIYUCIICHUS 110 (hopMyIiam.
BoInoaHsTh npeoOpa3oBaHus 1ETOTO BBIPAKEHUS

B MHOT'OYJICH MTPUBEICHUEM MOJO00HBIX CIaraeMbix,
PACKpBITHEM CKOOOK.

BBINOJIHATH YMHOKEHHUE OJHOYWIEHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHHUI,
pacKphITHE CKOOOK
U TIpUBEJICHUE

MOAOOHBIX CIIAracMbIX.

CBolicTBa CTCIIEHA
C HaTypaJbHbIM
MOKa3aTesieM.
MHOTro04JIeHBbI.
Cnoxxenue,
BBIYMTAHHE,
YMHOXEHHE
MHOI'OYJICHOB.
dopmyIibl
COKpPaIIEHHOTO
YMHOXEHHS.
Paznoxenue
MHOI'OYJICHOB
Ha MHOKHUTEIIH

¥ MHOTOYWICHA Ha MHOT'OYJICH, MPUMEHSITh ()OPMYJIbI
KBaj|paTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcynecTBJATH PA3JI0KEHUE MHOT'OUJICHOB HA MHOYKUTETH
IyTEM BBIHECEHMS 32 CKOOKH OOIIEro MHOXKHUTEII,
npuMeHeHUsT (POPMYJIIbI PAa3HOCTH KBaAPATOB, (OPMYIT
COKpAII[EHHOT'0 YMHOKCHHS.

IIpumeHsaTH MpeoOpa3oBaHNE MHOTOUYICHOB IS PEIICHHUS
Pa3IUYHBIX 33]1a49 U3 MAaTEMaTHKH, CMEKHBIX MPEAMETOB,
U3 PEAIbHOU MPAKTUKHU.

3HAKOMMTBLCS C MCTOPHUEH Pa3BUTHS MaTEMaTHUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, IpaBUiIa
npeoOpa3oBaHUs
YpaBHEHMUS,
PABHOCWIBHOCTD
YPaBHEHUM.
JIuHenHoe ypaBHEHHE
C OJIHOM MEPEMEHHOM,

Pemiath nuHENHOE ypaBHEHHE C OJHOM IIEPEMEHHOM,
NpUMEeHsIsl IPaBHUJIA [1EPEX0/A OT UCXOIHOIO YPABHEHMS

K PaBHOCWJIBHOMY €My OoJiee MpoCcTOro BUAA.

IIpoBepsTs, ABIIETCS I KOHKPETHOE YUCIO KOPHEM
YPaBHEHHH.

[MoadupaTs npuMepbI nap YUCE, ABJISIOMIMNXCS PELIEHUEM
JIMHEWHOr' 0 YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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pEILICHNE JTMHEHHBIX
ypaBHeHU. Pemienue
3a/1a4 C IOMOIIBIO
YpaBHEHUM.

JIuHenHoe ypaBHEHUE
C ABYyMS
IIEPEMEHHBIMU U €T0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YpPaBHEHUN
C IBYMsI

CTpouTh B KOOPAMHATHON TIIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMU; TOJIb3YSICh rpauKoM,
NPUBOAUTH IPUMeEPbI PELICHUS YPABHEHMUS.

HaxoauTth peieHue CUCTEMBI JBYX JIMHEUHBIX YPABHCHUN
C ABYMSI IIEPEMEHHBIMH.

CocTaBisTh U peliaTh YPAaBHEHUE U CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 3aJa41, UHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MTOJYyYEHHbIN
pe3ynbrar

MepeMEHHBIMU

KoopauHatel 1 rpauky. 24 Koopaunara Touku M300paxkaTh Ha KOOPAUHATHON NPSIMOM TOYKH,

DyHKIIUU Ha NpsiMoit. UUCIIOBbIE | COOTBETCTBYIOIIME 3aJJaHHBIM KOOPJAWHATAM, JIy4d, OTPE3KH,
MIPOMEKYTKH. WHTEPBAJIBI; 3aMMCHIBATh X HA ANTreOpandecKoM S3bIKE.
Paccrosinue mexny OTMedaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH
JIBYMSI TOUYKAMH IO 33/IAaHHBIM KOOPJIMHATAM; CTPOUTH IpaKu HECIOKHBIX
KOOPJMHATHOU 3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHUCIIE
MIPSIMOIA. C TMOMOIIIBIO IU(PPOBBIX Ja00PATOPUIA.
[IpssmoyronbHas IIpyuMeHsITh, H3y4aTh NPEeUMYIIIeCTBA,
CUCTEMA KOOPIMHAT HHTEPNPeTHPOBATH I'papuuecKuii criocod npeacTaBiIeHUS
Ha IJIOCKOCTH. W aHaJIKM3a Pa3HOOOPA3HOM KU3HEHHOW HH(POPMALIHH.
[Ipumepsl rpadukos, OcBauBaTthb OHATUE (PYHKIINH, OBJIA/IEBATH
3aJJaHHBIX (HYHKITMOHATHPHON TEPMHUHOJIOTHEH.
bopmyaamu. Pacno3naBathb uHelHyI0 GyHKIMO Y = KX + b,

Yrenue rpadukon

ONMUCHIBATH €€ CBOVMCTBA B 3aBUCUMOCTH OT 3HAUECHUU
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pealbHbIX
3aBUCUMOCTEM.
[TonsiTue GpyHKIHH.
I'padux pyHKUIHM.
CaoticTBa PyHKITHH.
Jluneitnas GyHKUIMS.

ko3¢ urueHTos K u b.

Ctpouth rpadpuku TUHCHHON QYyHKIMH, QYHKIUA Y =| X |.
Hcnoab3oBaTh Hu(poBbIe pecypcbl Il IOCTPOCHUS
rpadukoB (YHKLIMIA U U3YyYEHUSI UX CBOICTB.

IIpuBoauTH NpUMeEPHI JIMHENHBIX 3aBUCUMOCTEN

B pEAIbHBIX MPOLECCAX U SIBICHUIX

[TocTpoenue rpaduka
JUHEWHOU (DYHKITUU.
I'paduk GyHKITIN
y =|x|
[ToBTOpEeHue 1 00001IICHHE 6 IToBTOpEHUE Bpi0upaTh, IPUMEHATH OLEHUBATH CIIOCOOBI CPDABHEHUS
OCHOBHBIX OHATUI YKCell, BBIYUCIICHUN, TPeo0pa3oBaHUil BEIPAKECHHUIA,
1 METOJI0B Kypca penieHus ypaBHeHUH.
7 xnacca, 00001IeHne OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMbIX JEHCTBUN
3HAHUMN Y CaMOIIPOBEPKY PE3YIbTaTa BBIYNCICHNN,
npeo0pa3zoBaHui, TOCTPOCHHUIA.
Pemathb 3agaum u3 peanbHOU KU3HU, IPUMEHATh
MaTeMaTHYeCKHe 3HAHUSA JIJIs PEIICHUS 3a/1au U3 JPYrux
MIPEIMETOB.
Pemathb TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATh
Croco0bl peIlICHUs 3a]a4n
OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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8 KVIACC

KBaapatHbie KOpHU

n3 uyncia. [lonstue
00 upparmoHAIbHOM
yncie. JlecaTuuHbie
NpUOIMKEHUS
HpparoHaIbHbIX
YHUCEIL.
JIeNCTBUTEIIbHBIC
yucna. CpaBHEHHE
JNEeUCTBUTEIIHHBIX
YHCelL.

YpaBHeHUE BUIA

X = a.

CgoiicTBa
apru(pMETUIECKUX

KBaJIpaTHBIX KOPHEN.

[Ipeobpa3zoBanue
YHCIIOBBIX
BBIPAXECHUH,
COZEpIKaIINX
KBaJIpaTHbIE KOPHU

HaumenoBanue paznena |Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ACSATEIIBHOCTH 00yUYaIOLIUXCS
(Tembl) nmpeamMera JacoB coziep)KaHue
Hucna v BBIYUCIICHUS. 15 KBanparHsiil KopeHb D opMyJIHPOBATH ONIPEAeJIeHHE KBAIPATHOIO KOPHS

U3 YucIia, apuhMeTUYECKOro KBaApaTHOTO KOPHS.
IIpuMeHATH Olepanuio U3BJICYEHUS KBAIPATHOIO KOPHS
U3 YKCIIa, MCTO0JIB3YH ITPU HEOOXOAUMOCTH KAJIbKYJISATOP.
OueHnBaTh KBA/IPATHBIE KOPHU LIEIBIMU YUCIIAMU U
JECATUIHBIMU JPOOSIMHU.

CpaBHHUBATH U YHOPSAA0YMBATH PALIMOHATIbHbBIC

Y UPPALMOHAIIBHBIE YHCIIA, 3aIIMCAHHBIE C [IOMOILLBIO
KBaJpaTHBIX KOPHEN.

HccaenoBath ypaBHEHUE X° = @, HAXO/UTb TOYHBIE

U npuOIKeHHble KopHU Tipu & > 0.

HccaenoBaTth CBOMCTBA KBAAPATHBIX KOPHEH, IPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAIIBKYJISITOPA
(koMMmbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHE; MPUMEHSTh UX JUIsl IPeoOpa30BaHMS BBIPAXKEHUH.
BoInoJHATH Npeodpa30BaHusl BEIPAKEHUN, COEPHKALIUX
KBaJpaTHbIE KOPHH.

Broipa:kaTh nepeMeHHbIE U3 TEOMETPUICCKUX U (PU3UIECKUX
dbopmyi.

Bo1uncasTh 3HAa4YeHUs BBIPAKECHUHN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCTIOJIBb3YsI TPU HEOOXOAUMOCTH

26




KaJIbKYJISTOP.
Hcnoab30BaTh B X0/1€ pEIIECHUS 33]]a4 JIEMEHTapHbIE
NPEe/ICTaBIICHHUs, CBA3aHHBIC C MPUOIMKEHHBIMU 3HAUYCHUSMHU
BEJTUYMH.

3HAKOMMTBLCH C UCTOPHUEH PA3BUTHSI MAaTEMATUKH

Uuca ¥ BEIYHUCICHHS.
CreneHsb ¢ LeIbIM

CreneHnn ¢ OCJIbIM
IIOKa3aTCICM.

®opmyaupoBaTh OnpejieeHne CTEIEHU C [ETbIM
MOKa3aTeJIeM.

MOKa3aTeseM CranpapTHas 3aluch IpeacraBasiTh 3anMCch OOJBIIUX U MAJIBIX YUCET
YHUCIIA. B CTAH/IAPTHOM BHJIE.
Pa3mepbl 00beKTOB CpaBHuUBAaTB YKCIia U BEJINYNHBI, 3a[IUCAHHBIC
OKPY’KAIOIIEro Mupa C ucnoJib30BaHueM crernenu 10.
(OT DJIeMEHTapHBIX Hcnonb30BaTh 3anMCh YUCEN B CTAHAAPTHOM BUJE
YaCTHI] JUTSL BBIPAXKEHUS pa3MEPOB 0OBEKTOB, NJIUTENbHOCTH
710 KOCMHYECKUX IIPOLIECCOB B OKPYKAIOLLIEM MUPE.
00BEKTOB), D opMyJIHPOBATH, 32AIIMCHIBATH B CHMBOJIHYECCKOH (popme
JUTUTEIBHOCTD Y WJUTIOCTPUPOBATH IPUMEPAMU CBOKCTBA CTENIEHU
IIPOLIECCOB C LIeJIBbIM I1OKA3aTeNeM.
B OKpykarorieM mupe. | IIpuMeHSITh CBOMCTBA CTENECHU J1JI MPE0Opa30BaAHUS
CBoiicTBa cTeneHu BBIPAKEHUH, COIEPIKALMX CTEIIEHU C LIEJIbIM I10KA3aTEIIEM.
C LIEJIbIM ITOKa3aTeneM | BbINOJHATH AeHCTBUSA C YHMCIIAMU, 3aITUCAHHBIMU
B CTaHIapTHOM BHJI€ (YMHOXKEHHE, JEJICHUE, BO3BEJICHUE
B CTEIICHb)
Anrebpanyeckue KBanpatublii PacnosHaBaTh KBaJgpaTHBIA TPEXUJICH,
BbIpakxeHUs1. KBagpaTHb1i TPEXUJIEH. YCTaHABJIMBATh BO3MOXHOCTb €r0 Pa3JIOKECHUS
TPEX4JICH Paznoxenue Ha MHOXUTENU.
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KBaJIPaTHOTO
TpeX4JICHa
Ha MHOYKHUTEJIN

PaCKJIaIlbIBaTb HA MHOKHTCJIN KBaIIpaTHLIﬁ TPCXYUICH
C HCOTPHULUATCIbHBIM TUCKPUMHUHAHTOM

AnreOpandeckue
BBIPA)KCHUSL.
Anrebpanyeckast IpooOb

15

AnreGpandeckas
TpOOBb.
Jlommyctumbie
3HAYCHUS
MEPEMEHHBIX,
BXO/JISTITIX

B alireOpanveckKue
BBIPAKEHMUSL.
OCHOBHOE CBOWCTBO
areOpanvecKou
npobu. CokparieHue
pobeit.
Cnoxenue,
BBIYUTAHUE,
YMHOKEHHUE

U JIeTIeHue
areOpandecKux
npobeit.
IIpeobpazoBanue
BBIPAKECHUU,
COJIEpIKaIIX
areOpanvecKue
apoou

3anuchIBaTh anreOpandecKue BbIPaKEHHUS.

HaxoauTs 00nacTs onpeaeneHus paiuoHaIbHOTO
BBIPAXKEHUSI.

BbINOJHATH YHUCIOBBIE MOACTAHOBKY U BHIYMCIATH
3HauY€HUE APOOU, B TOM YHCIIE C TOMOIIbIO KaJbKYISTOpPA.
®opmMyJMPOBaTH OCHOBHOE CBOICTBO aJireOpanyecKkoin
JTpoOY ¥ MPUMEHSITh €ro JIJis MpeoOpa3zoBaHus ApoOei.
BoinoaHATH geiicTBUSA ¢ anredOpandecKumMu ApoOsiMH.
IIpuMeHATH Npeodpa3oBaHUA BBIPAKCHUN JIJIS1 pEILICHHUS
3aja4.

Bripa:xkats nepemMenHbie U3 Gopmyn (PU3NUECKHX,
reOMEeTPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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YpaBHEHMs U HEPABEHCTBA.
KBanparneie ypaBHEeHUS

15

KBanparnoe
ypaBHenue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. Dopmyiia
KOpPHEH KBaJpaTHOrO
ypaBHeHusA. Teopema
Buera.

Pacno3HaBaTh KBa/IpaTHbIC YPaBHEHUS.

3anucbiBaTh (POPMYJLYy KOPHEU KBAJIPAaTHOTO YPABHEHUS;
peliaTh KBaJApaTHble YPABHEHUS — IIOJIHBIE U HETIOJIHBIE.
IpoBoauTh npocreiime UCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

PemiaTts ypaBHeHMsl, CBOISIIIIMECS K KBAAPATHBIM,

C TIOMOIIBIO TTPe0Opa30BaHUI M 3aMEHOM IIEPEMEHHOM.

Pelienne ypaBHeHUH, Ha0arwoaaTh 1 aHATM3MPOBATH CBS3b MEXAY KOPHSIMHU
CBOJISALLIUXCS 1 K03 (HULIMeHTaMH KBaJPaTHOT'O YPaBHEHUSI.
K KBaJpaTHBIM. ®opmyanpoBaTth TeopeMy Buera, a Taxxke oOpaTHYIO -
[Tpocreitmne qpobHO- | Teopemy, MPUMEHSITh 3TU TEOPEMBI I PEIICHUS 3a/ad.
palyoHaIbHbIE Pemath TekcTOBBIE 321a4H aNTreOpanyecKuM CIIoCOOOM:
YPaBHEHHS. NEPEXOAUTH OT CIOBECHOM (POPMYIUPOBKH YCIOBHS 3a4a4u
Pemenune TekCTOBBIX K aJireOpandeckoi MOJIeNI IIyTeM COCTaBJICHUS ypaBHEHUS;
3a/1a4 C MIOMOIIBIO pelaTh COCTaBIEHHOE YpaBHEHUE; UHTEPIPETUPOBATH
KBaJIpaTHBIX pe3yJIbTar.
YpaBHEHUN 3HAKOMUTBHCH C HCTOPHUE pa3BUTHUS AIreOpsbI

YpaBHEHUS 1 HEPABEHCTBA. 13 JluneitHOE ypaBHEHUE Pacno3HaBaTh JINHEWHbBIC YPAaBHEHHUS C IBYMS

CucreMbl ypaBHEHHI C IByMS NEPEMEHHBIMHU.

IIEPEMEHHBIMU, €T0
rpaduk, TpUuMepsl
pELICHUs] YPaBHEHU
B LIEJIBIX YHCIIAX.
Pemrenue cucreM IByx
JIMHEVHBIX YpPaBHEHUU
C AByMS

Ctpoutsp rpaduku IMHEWHBIX ypaBHEHUH, B TOM YHCIIE
HCIOJIb3YS HU(PPOBHIE PecypCHl.

PaszimyaTth napasenbHble U IIEPECEKaronecs NpsMble
110 UX YPaBHEHUSM.

PemiaTb crucTeMsl ABYX JIMHENHBIX YPABHEHUH C IBYMs

IIEPEMEHHBIMU MOJICTAHOBKOM U CIOKEHHUEM.

PemiaTh npocreuime CUCTeEMbI, B KOTOPBIX OAHO
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MIEPEMEHHBIMU.
[Tpumepsl penieHus
CHCTEM HEJIUHEHHBIX
YpPaBHEHHM

C ABYMsI
NEPEMEHHBIMHU.
['padmueckas
HMHTEpIIpeTalus
YpaBHEHUS

C IByMs
MepPEMEHHBIMU

U CUCTEM JIMHEHHBIX
YPaBHEHUN C IByMS
MIEPEMEHHBIMHU.
Penienne TeKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO
CHUCTEM YpABHEHUU

Y3 YPAaBHEHUW HE SIBJSETCS JIMHECHHBIM.

IIpuBoauTH rpaguUecKy0 HHTEPHPETALUMIO PELICHUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPaBHECHUU
C IBYMsI TIEPEMEHHBIMH.

PemiaTh TeKCTOBBIE 3aJa4H aJTeOpanIeCKUM CIIOCOOOM

Y paBHEHHS U HEPABEHCTBA.
Hepasencrsa

12

YucnoBbie
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoOM
MIEPEMEHHOM.
JInHennbie
HEPABEHCTBA C OAHOU
TIEPEMEHHOU U UX
penienne. CucteMbl

DopMyJIHPOBATH CBOMCTBA YHCJIOBBIX HEPABEHCTB,
WUIFOCTPUPOBATh UX HA KOOPJAMHATHOW MPSIMOM, JOKA3bIBATH
anredpanvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a/1a4.
Pemiath TMHENHHBIE HEPABEHCTBA C OAHOM IIEPEMEHHOM,
U300paXkaTh pelIeHre HEPABEHCTBA Ha YHMCIOBOM MPSIMOM.
Pemathb crcTeMbl TUHEHHBIX HEPABEHCTB, U300pakaTh
pelIeHrEe CUCTEMbI HEPABEHCTB HAa YUCIIOBOM MPSAMON
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JIMHEVHBIX HEPABEHCTB
C OJHOW MEPEMEHHOMN
Y UX pEUICHUE.
N3o6pakenue
peleHus JIMHERHOT O
HEPABEHCTBA U UX
CHCTEM HA YUCIOBOU
IPSAMOU

DyHKINH.
(OCHOBHBIE HOHATHSA

[Tonsitue hyHKIMM.
OO6nacTb onpeaeneHust
U MHOXECTBO
3HAYEHUN DYHKIIIH.
Crioco0bl 3a1aHust
GyHKIHA.

['paduk pyHKUIHH.
CaoiicTBa (pyHKIIUH,
UX 0TOOpaxeHue

Ha Tpaduke

Hcnoab3oBaTh GyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJINKY.

Bouruncasath 3HaUueHus QyHKIUN, 3aJaHHBIX

dbopmynamu (TIpu HEOOXOAUMOCTH UCITOIH30BATh
KaJIbKYJISITOP); COCTABJISATH TAOIUIbI 3HAYEHU T

GyHKIIUU.

CrtpouTh 10 TOYKaM rpaguku QyHKIUN.

OnuceiBaTh cBOMicTBa (QYHKIIMHM Ha OCHOBE €€
rpaduaecKoro mpeacTaBICHUS.

Hcnoab3oBaTh QyHKIMOHATIHHYIO TEPMUHOJIOTHIO

U CUMBOJINKY.

HccaenoBathb nmpumepsl rpadMKkoB, OTPAKAIOIIUX PEATbHbBIC
IPOLIECCHI U SIBJICHUS.

IIpuBoAUTH MPUMeEPHI POTIECCOB U ABJICHUH C 3aTaHHBIMHU
CBOVCTBaMH.

Hcnonb30BaTh KOMNBbIOTEPHBbIE MPOTrPaAMMBI

JUTsI TIOCTpOeHUs rpadUKoB (QYHKIMIA U U3yYEHUS

UX CBOWCTB
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DO yHKINH.
UucnoBble QyHKINUN

YUreHue v mocTpoeHue
rpadukoB GyHKIHMA.
[Tpumeps! rpadukoB
GyHKIINH,
OTpaXKaroIUX
pealibHbIE MTPOLIECCHI.
OyHKINH,
OIHCHIBAIOIINE
NpsIMYIO U OOpaTHYIO
MPOMOPIIMOHATIbHBIE
3aBUCUMOCTH, UX
rpadukm.

I'padux pyHkIMN

y = X
OyHKIMH

y = XZ’ y = X ,
y =vx, y = x|,
rpaguyeckoe
pEelIeHUE YPaBHEHUI
Y CUCTEM YpPaBHEHUU

HaxoauTh ¢ moMoubio rpaguka GyHKIIUN 3HAYECHUE OJTHOU
U3 paccMaTPUBAEMbIX BEJIWYUH 110 3HAYEHUIO IPYTOM.

B HecltoXKHBIX ciydasx BbIpaxkaTh (pOpMYyJ10ii 3aBUCUMOCTH
MEXIY BEIMYNHAMH.

OnuchIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTrOM.

Pacno3HaBaTh BHJIbI H3Yy4aeMbIX (PYHKITHI.

Ioka3bIBaTh CXeMaTHYECKHU I10JI0KEHNE HA KOOPAUHATHON
II0CKOCTH TpaduKoB GyHKIMIA Braa: Y = X,y = X,

y =vx, y = |xl.

HUcnoab3oBath GyHKIHOHAJIBHO-TPadUUYEeCKHE
NpeACTABJIEHH JUIS PELLICHUS U UCCIIEIOBAHUs YPABHEHUM

Y CUCTEM YpPaBHEHUM.

IIpumensaTs un@poBbIe pecypcesl 1 IOCTPOCHUS
rpa@uKkoB QyHKLIMIA

[ToBTOpEeHuE 1 00001IEHNE

IloBTOpEHME
OCHOBHBIX ITOHSATHI
1 METOJI0B KYpPCOB
7 1 8 KJIacCOB,
00001IIeHE 3HAHUH

Bbi0upaTh, IPUMEHATDH, OLIECHUBATH CIIOCOObI CPABHCHUS
YHCell, BRIUUCIICHUH, TPeo0pa30BaHMid BEIPAKEHUMN, PEIICHUS
YpaBHEHUI.

OcyuiecTBIsATH CAMOKOHTPOJIb BBITOIHAEMBIX JEHCTBUN

Y CaMOMNPOBEPKY pe3ysIbTaTa BHIYUCICHUMN, TPEOOPa30BaAHUIM,
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ITOCTPOEHHU.

PemiaTs 3a1aum U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTH4YECKUE 3HAHUS U1l pELICHUS 3a7a4 U3 IPYTUX
MIPEAMETOB.

Pemath TeKCTOBBIE 321241, CPABHUBATH, BLIOMPATH
CIoCo0bI PEIICHUA 3a/1a4l

OBUIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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9 KJIACC

HaumenoBanme paznena  |KommuectBo OcHoOBHOE OcCHOBHBIE BUJIBI AEATEIBHOCTH 00yUYarOLIUXCSI
(Tembl) nmpeaMera 4acoB collepKaHue
Urciia 1 BBIYHMCIICHUS. 9 PaunonanbHbie uncna, | Pa3BuBaTh mpeacTaBJIeHHs O YUCIIAaX: OT MHOYKECTBA
JleiicTBUTENbHBIE YUCIA UppalMOHAIIbHbIE HaTypaJbHBIX YHCEN JO MHOKECTBA JIEHCTBUTEIIBHBIX YHACEIL.

YyHcia, KOHEYHbIE
1 OCCKOHEYHBIC
JECATUIHBIC POOH.
MHOX€ECTBO
JICUCTBUTEIBHBIX
YHCEl;
JICHCTBUTECIIHLHBIC
YHcia Kak
OECKOHEYHEBIC
JIeCATUYHBIC TPOOHU.
B3aumMHO oHO3HAYHOE
COOTBETCTBUE MEKITY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCceJI U MHOKECTBOM
TOYEK KOOPAUHATHOMN
MIPSAMOM.

CpaBHeHUe
JICUCTBUTEIILHBIX YHCET,
apudmernyeckue

O3HAKOMHUTBCS C BO3MOKXHOCTBIO MPEICTABICHUS
IEHCTBUTEIHHOIO YHCIa KaK OECKOHEUYHOU JECATUIHOMN
poOH, MPUMEHSITh JECATUYHbIC TPUOTKEHUS
PaLMOHAIBHBIX U UPPALUOHATIBHBIX YUCEI.
N300paxaTh NelCTBUTENBHBIC YUCTA TOYKAMU
KOOPAMHATHOM MPSMOM.

3anuceiBaTh, C)ABHUBATH U YIIOPSAI0YHUBATH
JNEUCTBUTEJILHBIC YHUCIIA.

BbINoOJHATH, COUETast YCTHBIE U TUCbMEHHBIE IPUEMBI,
apudgmMeTHyecKHe JeMCTBHUA C PALMOHAILHBIMU YUCIIAMU,
HAXOAMTb 3HAUYCHUS CTENCHEN C IEJIBIMH MTOKa3aTeISIMU
Y KOPHEW; BBIYUCIAATH 3HAUEHHUS YACJIOBBIX BBIPAKECHUU.
IHony4yuTs nmpeacraBjieHue 0 3HAYUMOCTH
JNEUCTBUTEIIBHBIX YHCEN B MPAKTUYECKON JEATEIBHOCTH
YyeJoBeKa.

AHAJIU3HUPOBATH U [1€J1aTh BBIBO/IbI O TOUHOCTH
MPUOJIFKCHUS ICHCTBUTEIILHOTO YMCJIa ITPH PEIICHUH
3a/1ad.

OKpYIJATH JCHCTBUTEIIBHBIC YUCIIA, BHINOJHATD
NPUKHAKY PE3yJIbTaTa BHIYUCICHUH, OLEHKY 3HAYCHUI
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EeNCTBUS

C JCUCTBUTEILHLIMU
YHCIIAMH.
[TpubnmxenHoe
3HAYCHHUE BEJIMYUHBI,
TOYHOCTD
MPUOJIMKEHUS.
OkpyriaeHue ynces.
[Iprkuaka u oneHka

YHCJIOBBIX BBIPAKCHHI.
3HAKOMHUTBHCS C MCTOPHUEI pa3BUTUSI MATEMATUKHU

pe3yibTaToB
BBIYHCIICHUN
YpaBHEHHS 1 HEPABEHCTBA. 14 JInnenHoe ypaBHenue. | OcBauBaTh, 3alIOMMHATH M IPUMEHSITh rpaduyeckue
YpaBHEHHS C OOHOU Pewienue ypaBHeHui, METO/bI IIPYU PEIIEHNH YPABHEHUH, HEPABEHCTB U UX
MEPEMEHHOU CBOISAILUAXCA CHCTEM.
K JIMHCUHBIM. Pacno3naBathb 1enbie v IpoOHBIC YPABHEHHUS.
KBagpaTtHoe PemiaTp iMHelHbIE M KBA/IPATHbIC YPABHECHUS,
ypaBHeHUeE. Penienue YpaBHEHMUS, CBOSIINECS K HUM, TPOCTEHIIINE APOOHO-
YpaBHEHUH, palroHaIbHbIE YPABHEHUS.
CBOSIIUAXCA IIpensarath BO3MOXHBIE CIIOCOOBI PEIICHUST TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00CyKIaTh X U PelaTh TEKCTOBBIE 3a/1a41
bukBaapatHbie pa3HbIMU CIIOCOOaMHU.
YpaBHEHUS. 3HAKOMHMTBHCS C HCTOPHUEH PA3BUTUS MATEMATHUKU
[Ipumepsl pereHus

YPaBHEHUU TPEThEU
Y YETBEPTOU CTEMECHEN
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Pa3JIOKEHUEM
Ha MHO>KHUTEIIH.
Pemenue npo6HoO-
paloOHATBHBIX
YPaBHEHHUM.

Penienne TekCTOBBIX
3a/1a4 airedpandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
Cucrtembl ypaBHEHUN

14

YpaBHEeHUE C AByMs
IIEPEMEHHBIMU U €70
rpaduxk.

Cucrema aByx
JIMHEVHBIX YPABHEHU N
C ABYMs
MEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUI, OJTHO

13 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpou
CTEIEHHU.
['padmyeckas
MHTEPIIpETaLINS
CHUCTEMbI YPaBHEHU

C IBYMsI IEPEMEHHBIMH.
Pelienne TeKCTOBBIX

OcBauBaTh M1 IPUMEHSATH [IPUEMBI PEIICHHS CUCTEMBI
JBYX JJUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

U CHCTEMBI IByX YPAaBHEHUI, B KOTOPBIX OJJHO YPaBHEHUE
HE SIBJISICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpAQHUUECKUE
IIPEICTABIICHUS U1l pellIeHUs] M MCCJICAOBAHUS YPABHEHUI
U CUCTEM.

AHaIN3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOMN
(OpMYIMPOBKY YCIOBHS 33Ja4H K aIredpandeckol Mo1eu
IIyTEM COCTABJICHUS CUCTEMbI YPABHECHHUI; pelIaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHHIl; HHTEPIPEeTUPOBATH
pe3yJIbTar.

3HAKOMMTBHCS C MCTOPHEH PA3BUTUS MaTEMAaTUKHU
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3aJa4 aaredpandecKuM
cnocoooM

Y paBHEHHS U HEPABEHCTBA. 16 Yucnossie Yurarep, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBeHncTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinosHsTh peoOpa3zoBaHus HEPABEHCTB, MCNOJIb30BATH
JIunelinbie JUTs1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3znaBaTh JTUHEHHbBIE U KBaIpaTHHIE HEPABEHCTBA.
C OZJHOM IIEPEMEHHOU Pemiath nuHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
Y UX pEUICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINUX
CucTembl JIMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIAATh
HEPABEHCTB C OJTHOU MIOJIyYE€HHBIE PELICHHUS.
IIEPEMEHHOU U UX N300paxkaTh pernieHue HEpaBEHCTBA U CHCTEMbI HEPABEHCTB
peLIeHue. Ha YHCJIOBOU MPSIMOM, 3alIUCHIBATH PELICHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaTh kBagpaTHbIE HEPABEHCTBA, UCTIOJIB3YS
pELICHHE. rpaduueckue npeacTaBICHusI.
['padmueckas OcBauBaTh U IPUMEHSATh HEPABEHCTBA MPU PEHICHUU
MHTEpIIpETaLus Pa3IMYHBIX 3a]1a4, B TOM YUCJIE MPAKTHUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMsI
MEPEMEHHBIMU
DOyHKIU 16 KBanparnunas Pacno3naBaTh BUIBI N3y4aeMbIX (QYHKIIHIA;

byukmus, ee rpadux

u cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPIINHBI
napabobl, OCh

WLITIOCTPUPOBATH CXeMAaTHYeCKHU, 00bSCHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH rpaduKoB

byukmmii Buga: Yy = kx,y = kx + b,y = _,y = X,
X
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CUMMETPHH TTapaloJibl.

['paduxu GhyHKINIA:

y = kx,
y = kx + b,
_k
y——,
X
y = X,
y = X,
y =Vx,
y = |x]|

y = X%,y =+x, y = |x| B 3aBHCHMOCTH OT 3Ha4CHHii
K02 (PHUIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBapaTHUHYO QYHKIUIO 11O hopmyIie.
IpuBoaAMTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

BoisiBASITH 1 0000111aTh 0COOEHHOCTH rpaduKa
KBAJPAaTHYHOH QyHKIMK Y = ax’ + bx + C.

CtpouTh M N300paxKaTh cXeMaTHYeCKHU rpaduKu
KBaIpaTUIHBIX (PYHKITNH, 3a7aHHBIX (hOpMyTIaMu BUAA
y=alty=ad+qy=akx+piy=a+bx+ec
AHAJIU3UPOBATH M MPUMEHSTH CBOICTBA N3yYEHHBIX
GYHKIUN YIS MIX TTIOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO

U(POBBIX PECYPCOB

YuciioBrie
IOCJIENOBATEIHLHOCTH

15

ITonsiTrEe yncIOBOM
MOCJIEIOBATEIbHOCTH.
3ananue
MOCJIEIOBATEIHLHOCTH
PEKYPPEHTHOM
dhopmyroit

1 (popMyIoii N-ro
YJIeHa.
Apudmerndeckast

U TeOMEeTpUuecKas
MIPOrPECCHUM.
@opMyJibl N-TO YJIeHa
apudmernyecKoit

OcBauBaTh U NPUMEHATH WHJICKCHBIC 0003HAYCHUS,
CTPOMTH peyYeBble BLICKA3bIBAHUS C UCIIOJIH30BAaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C MIOHATHEM
MOCJEI0BATEIHLHOCTH.

AHanu3upoBaTh Qopmyiy N-ro 4ieHa
MOCJIEIOBATEIPHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH YICHBI TTOCIICIOBATEIFHOCTEH, 3 TaHHBIX
TUMU (HOpMyJIaMHu.

YcraHaBaMBaTh 3aKOHOMEPHOCTD B ITOCTPOSHUU
MOCJIEIOBATEIPHOCTH, €CJIN BHIMICAHBI TIEPBHIE HECKOJIBKO
€¢ YWICHOB.

Pacno3naBaTh aprupMETHIECKYIO U TEOMETPHUIECKYIO
MIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3a/1aHusl.
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1 T€OMETPUUECKOU
MIPOTPECCUIA, CYMMBI
MEPBBIX N YJIEHOB.
N3o0pakeHre 4IeHOB
apupMeTHIeCKOon

Y TEOMETPUUECKON
MPOrpPECCUr TOUKAMHU
Ha KOOpJIMHATHOM
IJIOCKOCTH.
JInHenHbIi

Y SKCTIOHECHIIUATbHBIN
pocrT.

Ci10>XHbBIE TPOLICHTHI

PemaTs 3aauu ¢ ucnosbzoBanueM Gopmys N-ro yieHa
apupMeTHIECKON 1 TEOMETPUUECKON IPOrPECCUI, CYMMBI
MIEPBBIX N YJIEHOB.

M300pakaTh WIEHBI 10CIEI0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOM TUIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUH

U3 peIbHON KU3HH, WIUTIOCTPUPYIOIINE N3MEHEHUE

B apu(MeTHUECKO MPOrpecCuu, B FreOMETPUUECKOM
MIPOrPECCHH; N300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpadguiecky.

Pematpb 3agaum, CBSI3aHHbBIE C YUCITOBBIMU
MOCJIEIOBATENbHOCTSAMHM, B TOM YHUCJIE 33a41 U3 peaJTbHON
’KM3HH C UCIIOJIb30BaHNUEM IIU(PPOBBIX TEXHOIOIHA
(37EeKTPOHHBIX TA0IUL, TPaUIECKOro KaIbKyIsATOPA U T.I1.).
PemaTs 3a1a4n Ha CI0KHBIE POLEHTHI, B TOM YHCIIE
3a/layy U3 peaibHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKU

[ToBTOpEeHue, 06001IeHME,
cucTeMaTHu3alus 3HaHUM

18

Yucna ¥ BEIYUCIEHUS
(3anuce, CpaBHEHUE,
EeNCTBUS

C IE€HCTBUTEIbHBIMU
YHCJIaMH, YACI0Bas
MpsiMast; MPOIICHTHI,
OTHOILIEHUS,
MIPOIOPIINH;

OnepupoBaTh NOHATHAMH: MHOXECTBO, TTOJIMHOKECTBO,
orepaliy HaJl MHOKECTBaMH; HCIO0JIb30BaTh rpaduiecKoe
MPEICTABICHUE MHOXECTB ISl OMTMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIIICHUY 3aJ1a4 U3 APYTUX
y4€OHBIX MPEAMETOB.

AKTYaJIu3UPOBATH TEPMUHOJIOTUIO U OCHOBHbIE
NelCTBUS, CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO,
MPOCTOE U COCTABHOE YHUCIIA, IETUMOCTh HATypaIbHBIX
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OKpYTJICHUE,
npUOIMKEHHUE,
OLICHKA; pEIICHNE
TEKCTOBBIX 3a7a4

4yuce, MPU3HAKKU JETUMOCTH, LIEI0€ YUCI0, MOAYJIb YUCIA,
OOBIKHOBEHHAS U JECATUYIHAS APOOH, CTAaHAAPTHBIN BUJ
quclia, apupMeTHIeCKUi KBaAPaTHBINA KOPEHb.
BbINOJHATH 1elCTBUS, CPABHUBATH U YIIOPAI04YNBATH

apu(pMeTHIECKUM YuClia, MIPEJICTABIIATh YMCia Ha KOOPAUHATHON MPSIMOiA,
crocodom) OKPYIJIATh YKCJIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHH.
PemaTh TeKkcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTHYecKue 3a1a4M, COJIEPKAIUE MPOICHTHI,
JI0JIY, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, IIeHa — KOJIUYECTBO — CTOMMOCTb,
00BbeM paboThl — BpeMsl — MPOU3BOAUTEIBLHOCTh TPYAQ.
Pa30uparh peanbHbIe )KU3HEHHbBIEC CUTYaIIUH,
(hopmyIHpOBaATH UX HA S3BIKE MATEMATUKH,
HAXOAUTH pEUICHUE, IPUMEHSISI MATEMAaTUYECKHII ammapar,
HHTEePHPETHPOBATH PE3YIbTaT
AnreOpanyeckue OnepupoBaTh NOHATHSIMH: CTEIIECHB C LIEIBIM
BBIPAKEHUS nokasaresieM, apuMeTHIecKil KBaApaTHbIN KOPEHbD,
(nmpeobpazoBaHue MHOTOYJIEH, airedpanyeckasi ApoOb, TOXKIECTBO.
anreOpanyecKux BoInoiHATH OCHOBHBIE 1€fiCTBHS: BHIMOIHATH PACUETHI
BBIPKECHUI, o opMyam, mpeoOpa3OBHIBATH HETbIE, TPOOHO-
JIOITYCTUMBbIE palMOHAJIbHBIE BBIPAYKEHUS U BBIPAXKEHHS C KOPHSMH,
3HAYEHUS ) peaIM30BBIBAThH PA3IOKEHHUE MHOTOUIEHA HA MHOXKUTEIH,

B TOM YHCJIC C HUCIIOJIb30BAHHUCM (1)OpMYJ'I Pa3HOCTH
KBaJIpaToOB U KBaJgpara CyMMbIl U PAa3HOCTH, HAXOAUTDb
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JIOMYCTUMBIE 3HAYEHUS TTIEPEMEHHBIX JJIsI TPOOHO-
paIMOHANIbHBIX BBIPAKEHUH, KOPHEH.
MopeaupoBaTthb ¢ TOMOIILI0 (HOPMYJT peaibHbIe
MIPOLIECCHI U SIBJICHUS

OyHKIMY (TOCTPOCHHUE,
CBOWCTBA U3YYEHHBIX
byHKIMI; Tpadudeckoe
pelLIeHue YPaBHEHUN U
UX CUCTEM)

OnepupoBath NOHATUAMU: QYHKILIMS, Tpa@uK QyHKIUH,
HYJU (PYHKIMH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHus, yObIBaHMsI, HAMOOJIbIIIEE

Y HaMEHbIIIee 3HAaUeHUs PYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIATh CBOICTBA
GbyHKIUH, CTPOUTDH UX rpaduKy.

OnepupoBatb NOHATHSAMM : IIPSIMAst TPOIIOPLUUOHATIBHOCTb,
oOpaTHasi NPONOPLHUOHATBHOCTb, TMHEHHAs (DYHKIIMS,
KBaJpaTuyHas QyHKLHUA, napadona, rumnepoona.
HUcnoab3oBath rpaguKu 1151 ONPEACICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIUISl pEILEHUS 3a]1a4 U3 APYTUX
y4eOHBIX NMPEJAMETOB U pealbHON )KU3HU; MO/IeJINPOBATH

C MTOMOIIbIO TPa(pUKOB peasbHbIE MPOLIECCHI U SIBICHUS.
BripaxaTrs (popMy1amMu 3aBUCHMOCTH MEXKY BEIIMYNHAMMU

OBILIEE KOJIMYECTBO
JYACOB IIO ITPOTPAMME

102
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TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHuUe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeUKCiIeHUs. PalinoHaibHbIe o5 1 bu6mmoreka [IOK
yucia https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpanteCKHE BrIPAXCHIA 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
3 YPaBHCHH H HCPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
4 Koopauwatst u rpaguu. Cyniiun 24 ! https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> HosToperne 1 00o0merne 0 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90

8 KVIACC

KoauuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v BeuucieHus. KBagpatasie KOpHA 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienus. CTEneHb ¢ [eTbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 bubnuoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Dymxuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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https://m.edsoo.ru/7f419d08
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MOYPOYHOE NNAHUPOBAHUE

7 KIIACC
KonnuectBo yacos JJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka KonTpoabnbie | IlpakTHyeckue A op
n/n Bcero u3ydeHusi | o0pa3oBaTe/bHbIC
padoTsI padoTsI
pecypcsl
1 [loHsiTHE PALIMOHATIEHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
A o
2 PHOMETHYCCKHE ACHCTBHS ¢ 1 https://m.edso0.ru/67d29ebc
palMOHAIBHBIMH YHCIIAMU
A .
3 puueTIICCKHC ACHCTBIA C 1 https://m.edsoo.ru/12a61fc6
paluoOHaJIbHBIMHA YUCJIaMU
A o
4 pH(MCTICCKHE ACHCTBHS ¢ 1 https://m.edsoo.ru/d1ed825c
palnMoHAIBHBIMH YHCIAMU
A o
5 puueTIICCKHC ACHCTBIA C 1 https://m.edsoo.ru/64d7baab
panoHaIbHBIMH YU CIAMH
A o
6 pupmeTIICCKHC ACHCTBIA C 1 https://m.edso0.ru/7e666ef9
palMoOHAIBHBIMH YHCIaMU
C
7 PABHCHYE, JTOPIAOTMBRATHIE 1 https://m.edsoo.ru/ff5e7a8e
paluOHAJIbHBIX YHUCCJI
C
8 PABHCHIE, YIOPAIOTHBIHE 1 https://m.edsoo.ru/37114db1
palMOHAIBHBIX YHCE
C
9 DABHCHHE, YHOPAAOTHBATHE 1 https://m.edsoo.ru/chal49bb
palOHAJIbHBIX YHUCCJI
C
10 TEHCHD € HATYPAILHEIM 1 https://m.edso0.ru/5481ee5f
HoKa3aTesieM
11 CreneHns ¢ HaTypajIbHBIM 1 https://m.edsoo.ru/e6la7dea
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IIOKa3aTeJIEM

CreneHnsb ¢ HaTypajIbHBIM

12 https://m.edsoo.ru/bbd9fce4
IOKa3aTeyieM
C

13 TEHCHD € HATYPAILHEIM https://m.edsoo.ru/leee9d8f
MOKa3arejeM
C

14 TCHSHD © HATYPRILILM https://m.edso00.ru/9c63e356
IOKa3aTeyeM
P

15 CHICHHE OCHOBHBIX 3af[ at Ha apodn, https://m.edsoo.ru/d4bd3736
MIPOIICHTHI U3 PEaTbHON MPAKTHKH
P 0

16 CHLICHHE OCHOBHDIX 3av11aq Ha IpooH, https://m.edsoo.ru/e45b6b9a
MPOLEHTHI U3 peaJIbHON MPAKTUKHU
P

17 CHICHHE OCHOBHRIX Saf[ ad Ha ApooH, https://m.edsoo.ru/b23c8519
MIPOIICHTHI U3 PEaTbHON MPAKTHKH
P o

18 CHICHHE OCHOBHBIX Safl at Ha ApodH, https://m.edsoo.ru/d8c56f58
HpOHeHTBI nu3 peaJ'II)HOI/I HpaKTI/IKI/I
I1

19 PHIHAIH ACTUMOCTH, PasHOACHHIA https://m.edsoo.ru/fc66dc66
Ha MHOXHUTEJIM HaTYPAJIbHBIX YHCEIT
IIpuzna e oc a3JI0Ke

20 PHSHAKH JCITMMOCTH, PasTONEHIA https://m.eds00.ru/5527¢756
Ha MHOXUTCIIN HaTypaJIBHBIX YHUCeJl
P I

21 CAIILIHE 3aBHCHMOCTH. LipAMai i https://m.edso0.ru/67f1ffb3
oOpaTHas MPOTOPIIMOHATHHOCTH
Pea ¢ 3aBucumocTH. IIpsma

22 JIPHBIC SABUCHMOCTH. LIpAMAZ 1 https://m.edsoo.ru/ae9c6a83
oOpaTHasi MPONOPLHOHATBHOCTH
P I

23 CAIPHBIC SABHCHMOCTH. LpANat i https://m.eds00.ru/43c5631b
oOpaTHasi MPOMOPIIMOHATBHOCTH
Pea e 3aBucumocTH. IIpsma

24 FIPHBIC SABHCHMOCTH. LipAMast 1 https://m.edsoo.ru/774b4b2a
oOpaTHasi MPONOPLHOHATBHOCTH

25 Kontposnbnas pabota o teme 1 https://m.edso0.ru/c898bd91
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"ParnnoHanbpHeIe ynucia"

26 BykBeHHbIE BbIpaKEHUS https://m.edso0.ru/93aac6ce
27 dopMybl https://m.edsoo.ru/187ac8f4
28 Dopmybl https://m.edsoo.ru/9c791daf
29 Hepemetibie. Jlomycrimre https://m.edsoo.ru/acce84d2
3HAYCHUS TICPEMEHHBIX
[IpeoOpazoBanne OYKBEHHBIX
30 BBIPKCHHH, PACKPBITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MIPUBEJICHUE TTOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBanme OyKBEHHBIX
31 BBIPKEHUH, PACKPBITHE CKOOOK U https://m.edso0.ru/16d6cc63
MpHUBEICHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanme OYKBEHHBIX
32 BBIPAXKEHUH, pacKpbITHE CKOOOK U https://m.eds00.ru/9138843a
MIPUBEICHHE TTOTOOHBIX CIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
33 BBIPKCHHH, PACKPBITHE CKOOOK U https://m.edso0.ru/365491cd
MIPUBEICHUE TIOJJOOHBIX ClIaraeMbIX
34 (BOHCTBA CTENCHI C HATYpAIbHEIM https://m.edsoo.ru/6¢c2c38ad
MoKa3areaemM
35 CBoJiCTBa CTENIEHH C HATYPAJIbHBIM bubmmorexa [LIOK
[OKa3aTesemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETNIEHU C HATYPAIbHBIM bu6mmoreka [IOK
[I0Ka3aTeseM https://m.edsoo.ru/7f4218be
37 MHorouseHsl https://m.edsoo.ru/82f3b41d
38 MHoOro4IeHbI https://m.edso0.ru/31f8695b
39 (CTIOAKEHHE, BITHTAHHE, YMHOXKCHHE https://m.edsoo.ru/b8efe5h6

MHOT'O4JICHOB
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CJ'IO)KCHI/IC, BbIYUTAaHUEC, YMHOXKCHHUC

40 https://m.edsoo.ru/9ee9e5af
MHOT'O4YJICHOB

41 CroxeHHe, BEMUTAHHE, YMHOKCHHE https://m.edsoo.ru/46584acf
MHOTOYJICHOB

42 CHoxeHHE, BEIMHTAHHE, YMHOXKCHHE https://m.edsoo.ru/d1f97af4
MHOT'O4JICHOB
o ..

43 OPMYJIBI COKpAIlCHHOTO https://m.edsoo.ru/d9e7deb5
YMHOKEHUS
o .

44 OPMYJIBI COKPATICHHOTO https://m.edsoo.ru/6e7de53c
YMHOKEHUS
o .

45 OPMYJIbI COKPAIICHHOTO https://m.edsoo.ru/1e63f25¢c
YMHOKCHHUS
o .

46 OPMYJIBT COKPAIHEHHOTO https://m.edsoo.ru/1e33ad77
YMHOKEHUS
o .

47 OPMYJIbI COKPAIICHHOTO https://m.edsoo.ru/cc74alc5
YMHOKEHUS

48 Pazoxenne MHOTOWICHOB Ha https://m.eds00.ru/7ab3d68f
MHOKHUTEIH
P

49 43JI0MCHHAC MHOTOHIICHOB Ha https://m.edsoo.ru/b75487fd
MHOXUTCIN
P

50 A3TOCHNIE MHOTOHICHOB Ha https://m.edsoo.ru/3c39faa7
MHOKHUTEIH
P

51 A3OCHUC MHOTOHUIICHOB Ha https://m.edsoo.ru/a65bf4e2
MHOXUTCIN
K

52 OHTPONbHA PAOOTa 11O TeMe 1 https://m.edso0.ru/8e555ba6
"Anrebpanyeckue BeIpaKeHus"
0%

53 DaBHCHHUC, TpaBHia https://m.eds00.ru/c24c5497

npeoOpa3oBaHus ypaBHEHUS,
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PaBHOCHJILHOCTb YPaBHEHUN

JIuHeitHOE ypaBHEHUE C OJHOU

o4 [IEPEMEHHOM, pelIeHNEe JTUHEWHBIX https://m.edso0.ru/f865b539
YpaBHEHUI
JIuneliHoe ypaBHEHUE C OAHOU

55 MIEPEMEHHOM, pelIeHne TMHEWHBIX https://m.edsoo.ru/4f1a8771
YpaBHEHUH
JIuneiiHOE ypaBHEHHUE C OAHOU

56 NIEPEMEHHOM, pEIIEHUE JTMHEWHBIX https://m.edso00.ru/39854e31
ypaBHEHUH
P

57 clierme ianaq ¢ riomottpIo https://m.edsoo.ru/db6e1f8b
ypaBHEHHUU
P

58 CHICHIC Eaﬂaq ¢ TIOMOTHBIO https://m.edso0.ru/974443d6
ypaBHEHUH
P

59 clrenme ianaq ¢ TOMOTIRIO https://m.edso0.ru/a812ec46
YpaBHEHUH
P

60 cHenme Eaﬂaq © TOMOTHPIO https://m.edsoo.ru/bac6ddld
ypaBHEHUH

61 JItHEHHOE ypaBHCHHE C BYMS https://m.edso00.ru/4b1ff196
NIEPEMEHHBIMH U €T0 rpaduk
Tyt

62 HHCHHOC YPaBHCHHE € ABYMA https://m.eds00.ru/656728ca
MIEPEMEHHBIMU U €T0 Tpaduk
C N N

63 HCTEMa ABYX JIMHCHHBIX YPaBHCHIH https://m.edso00.ru/569c49dd
C ABYMsL HepeMeHHBIMI/I
C o N

64 HCTEMa ABYX JIMHEHHBIX YPaBHCHIH https://m.edsoo.ru/424d81ce
C ABYMs IEPEMECHHBIMU
C o N

65 MCTEMa ABYX JHHCHHBIX YPaBHCHIH https://m.edsoo.ru/a6ce5656

C AByMs IICPEMCHHBIMU
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CucreMa IByX JTMHEHUHBIX YPABHECHUI

66 1 https://m.edsoo.ru/1567fech
C AByMs IIEPEMEHHBIMU
67 Pemenue cucreM ypaBHEHHIA 1 https://m.edsoo.ru/283cclel
68 Pemenue cucreM ypaBHEHMI 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/611cal56
70 Pemenune cucrem ypaBHeHHH 1 https://m.edso0.ru/9a355ff9
71 Pemenue cucreM ypaBHEHMI 1 https://m.edsoo.ru/f124ac9a
K 0
72 " OHTP?HBHM patbota H? TeMe 1 1 https://m.edso0.ru/57b39728
JIunelinble ypaBHEHUS
73 KoopaunaTa Touku Ha IpIMOii https://m.edso0.ru/a23733d2
74 YucnoBble IPOMEKYTKH https://m.edsoo.ru/e8211e28
75 YucoBble TPOMEKYTKH https://m.edsoo.ru/abf7afd9
P
76 acerostie Mve e HBEIM A TORanH 1 https://m.edsoo.ru/5cc9cc5b
KOOPAWHATHOU MPAMOU
P
77 ACCTOMHHE Muemly HvaMH rotant 1 https://m.edso0.ru/22a3cb6a
KOOPIMHATHOM MpsSMOn
I1
78 PAMOYTOIIBHA CHCTEMA ROOpIHATAT 1 https://m.edso0.ru/3b66d7e3
Ha TJIOCKOCTH
IT
79 PAMOYTOIBHAL CHUTEMA RoOpaHRat 1 https://m.edsoo.ru/fab8clbd
Ha IUTOCKOCTH
I1
80 PHMEPBI IPAQUKOB, Ja/AHHEIX 1 https://m.edsoo.ru/d9cf79cl
dbopmynamu
IT
81 PHMEPbI IPAGHKOB, 3A1AHHEIX 1 https://m.edso0.ru/842b2d45
dbopmynamu
IT
82 PHMEPEI FPAdHKOB, 38 AaHHbIX 1 https://m.edsoo.ru/f8f647a4
bopmynamu
83 Urenue rpaduKoB pealbHbIX 1 https://m.edsoo.ru/cfadb472
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3aBHCUMOCTEN

Urenune rpaduKOB pealbHbIX

84 . 1 https://m.edsoo.ru/ba2f4ff4
3aBHCHUMOCTEH
85 [Nonsitue hyHKIMN 1 https://m.edsoo.ru/cc5ad997
86 I'paduk pyakmmm 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa pyHKINI 1 https://m.edso0.ru/2c3527el
88 CaoiicTBa pyHKINI 1 https://m.edso0.ru/111696e6
89 Jluneitnas pyHKIUSA 1 https://m.edsoo.ru/da7259c2
90 JluneiHas GyHKIUSA 1 https://m.edsoo.ru/19c752fc
91 Hoctpoeune rpaguia mnetisoit 1 https://m.edso0.ru/68799ddc
byHKIIUI
92 Hoctpoenue rpaguica auneiiHoi 1 https://m.edsoo.ru/212d18e7
byHKIMN
93 I'paduk pyakmmm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pynkumu y =[x| https://m.edsoo.ru/f4dfafbc
KontponbHas pabota o teme
95 "Koop HHHaTH u rpapuku. Oyniiun” 1 1 https://m.edso00.ru/613c655d
/ Beepoccwuiickast mpoBepodHast
pabora
96 Hrorosas VK OHTpOJILHAT padoTa / 1 1 https://m.edsoo.ru/755babd3
Bcepoccwuiickas mpoBepodHas paboTa
[ToBTOpEHKE OCHOBHBIX MOHITUHI U
97 METOJIOB Kypca 7 Kiacca, 00001ieHne 1 https://m.edso00.ru/3a654b9d
3HaHUH
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
98 METOJIOB Kypca 7 Kiiacca, 00001IeHne 1 https://m.edsoo.ru/d7ff245a

3HAHUN
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99

[ToBTOpEHKME OCHOBHBIX MOHITUHN U
METOJIOB Kypca 7 Kiacca, 00001IeHme
3HAHUU

https://m.edsoo.ru/d12b3b9d

100

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca, 00001ieHne
3HAHUHA

https://m.edsoo.ru/81ca2fdl

101

[ToBTOpEHKE OCHOBHBIX MOHITUHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HaHUH

https://m.edsoo.ru/53c2e81f

102

[ToBTOpEHKE OCHOBHBIX MOHITUHN U
METOIOB Kypca 7 Kjacca, 00001IeHue
3HAHUU

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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8 KVIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Beero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

1 KBagparHslil KOpeHb U3 YUCIA 1 https://m.edso0.ru/7f566b24
I1 0

2 OIITHE O HPPationaIbHoM 1 https://m.edsoo.ru/72ac855b
qyucIie

0

3 JlecTIHEIC HPHOMIDKCHILA 1 https://m.edsoo.ru/da8989ce

MppaLMOHAJILHBIX YUCET
0

4 JlecATIIHbIC MPHOMIDKCHILA 1 https://m.edsoo.ru/fc4af857
HppalluOHAJIBHBIX YUCCII
JleficTBUTEbHBIC YUCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHEHME IEVCTBUTENIBHBIX YNACEI https://m.eds00.ru/637a2172
CpaBHeHME 1EMUCTBUTEIIBHBIX YHCET 1 https://m.edsoo.ru/d537dbaf
A o o

8 PHMETIHHCCKHH KBAApATHEL 1 https://m.edsoo.ru/9d8ebe6f
KOPEHb

9 VYpaBHeHHe BUa X* = a 1 https://m.edsoo.ru/c22abcca
Croii

10 BOHCTBA ap H(bMeTfIquKHX 1 https://m.edso00.ru/78ffae69
KBaJPAaTHBIX KOPHEH
CaoiicTBa a eTuyec

11 BOHCTBa apudm Tflq KX 1 https://m.edsoo.ru/6af3fa69
KBa/IpaTHBIX KOpHEN
[IpeoOpa3zoBaHue YUCIOBBIX

12 BBIPAXKEHU, COEpIKAILINUX 1 https://m.edso0.ru/39¢c73255
KBaJIpaTHbIC KOPHU
[IpeoOpazoBanue ynciIo

13 PEODPASOBATIHNE HHEJOBHIX 1 https://m.edsoo.ru/ac98bbbl

BBIPAYKEHHI, COJIEPKAILINX
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KBaaApaTHBIC KOPHU

[IpeoOpa3zoBaHme YUCITOBBIX

14 BBIPAKECHU, COAEPIKALLNX https://m.edsoo.ru/f87ee32a
KBaJIpaTHbIC KOPHU
[IpeobOpazoBaHue YUCITOBBIX

15 BBIPAYKEHHI, COJIEPIKAILNAX https://m.edsoo0.ru/32593c7e
KBaJlpaTHbIE KOPHU

16 CreneHsn ¢ 1EJIb6IM IToKa3aTeaeM https://m.edso0.ru/a59837el
CranmapTHas 3aMuch YUCTIA.
Pa3mMepnr 00BEKTOB OKPYKAIOIIETO

a (0T dJIEMEHTa ac 0

17 MHPa (OT S7IEMEHTAPHEIX HaCTHIL 1 https://m.edsoo.ru/928ecd9of
KOCMUYECKUX 00BEKTOB),
JUTUTEIHHOCTH MPOIIECCOB B
OKpYKaroIlleM MUpe
CBoOMCTBA CTEIIEHHU C LIEIBIM

18 1 https://m.edsoo.ru/45fec448
oKa3aTejieM
Croii

19 BOHCTBA CTCICHI € HEIbIM https://m.edsoo.ru/44f84bfd
oKasarejieM
CBOIICTBA CTEIIEHH C 1€

20 BOHCTRA CTCHCHI € HEIbIM https://m.edsoo.ru/13da6ff5
oKa3aTejieM
CBoiicTBa CTENEHH C LEIIBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3arejieM
CBoliCcTBa CTENEHH C LIETIBIM

22 H https://m.edso0.ru/345e1638
oKa3aTejieM

23 KBagparuslit Tpéxuien https://m.edsoo.ru/baldf7ec

24 KBangpatasiii TpEXuieH https://m.edsoo.ru/bdd9be79
Paznoxxenne kBaapaTHOTO

25 AP https://m.edso0.ru/6ec17678

P €X4JICHa Ha MHOXKHUTEIHU
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https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/6ec17678

Paznoxenune KBaJIpaTHOI'O

26 . https://m.edsoo0.ru/5e6567¢eb
TpEXWICHA HA MHOXKHUTEITH
KonTponbHas pabora no temam

27 "KBanpaTtHsle kopHU. CTeneHu. 1 https://m.edsoo.ru/c724d7e4
KBanpatubiii TpexwieH"

28 Anrebpandeckas 1poOb https://m.edsoo.ru/ec8fa983
JlonycTuMble 3HaYeHUS

29 MEPEMEHHBIX, BXOAAIINX B https://m.edsoo.ru/3cccad8f
areOpanyecKue BhIPaKECHUS
JonycTuMmeble 3Ha4eHUS

30 MEPEMEHHBIX, BXO/ISIINX B https://m.edso0.ru/b92452fd
anreOpanyeckre BhIpaKeHUs

31 Ocrosroe CBOﬁf 8o https://m.edsoo.ru/7a7818ed
anreOpandeckon 1poou

32 Coxpartenue apodeit https://m.edsoo.ru/33ee19b8

33 Coxpartenue 1pobeit https://m.edso0.ru/3d585c35

34 Cokpaienue apooei https://m.edsoo.ru/b7286a26

35 CroxKeHHe, BLMHTAHKE, yMHO)KeHPie https://m.edsoo.ru/b7¢5738b
U JIelieHUe aliredpandeckux apooei

36 CroxeHue, BrlauTanKe, yMHO)KeHIie https://m.edsoo.ru/fa626af5
U JIeJICHHE anre0pandeckux apooei

37 Croxcerme, BprauTanKe, yMHO)KeHPie https://m.edso0.ru/67e347f8
U JIelieHue anredpandeckux apooei

38 CAOKEHHE, BIYHTAHHC, yMHO)KeHIEe https://m.edso0.ru/8d61236¢
U JeneHue anredpandeckux apooeit
[IpeoOpa3zoBaHue BhIpaKEHUH,

39 coJiepKaluXx aaredpandeckue https://m.edsoo0.ru/82ac3492

apobu
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https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/3ccca98f
https://m.edsoo.ru/b92452fd
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https://m.edsoo.ru/33ee19b8
https://m.edsoo.ru/3d585c35
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https://m.edsoo.ru/b7c5738b
https://m.edsoo.ru/fa626af5
https://m.edsoo.ru/67e347f8
https://m.edsoo.ru/8d61236c
https://m.edsoo.ru/82ac3492

[IpeoOpazoBaHue BhIpaKEHUH,

40 coJIepKaluX anredpandeckue https://m.edsoo.ru/51ae3adl
apobu
[IpeoOpazoBaHue BhIpaKEHUH,

41 coJiepKalux ajareOpandeckue https://m.edsoo.ru/d4adbf39
Ipodu
K

42 OHTPOJILHAA PA0OTA N0 Teme 1 https://m.edsoo.ru/eda4el6d
"AnreOpanueckas qpoos"

43 KBanpaTtHOe ypaBHEHME https://m.edsoo.ru/aaSbeeca

44 Hemnonroe kBagpaTHOE ypaBHEHHE https://m.edsoo.ru/ba7c2494

45 Henonnoe kBanpaTHOE ypaBHEHUE https://m.eds00.ru/7739d625
o N

46 OPMYIIa KOPHEH KBAAPATHOTO https://m.edsoo.ru/f3c232a6
ypaBHEHUS
® o

47 OPMYJIa KOPHEH KBAIPATHOTO https://m.edsoo.ru/1b454bfe
YpaBHEHUA
® o

48 OPMYJIa KOPHEH KBA/IPATHOTO https://m.edsoo.ru/5b12b5ea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fa4fb6a5

50 Teopema Buera https://m.edsoo.ru/f9a2b61f
P N

51 CHICHHC YpABHCHIH, CBOLIIIXCA K https://m.edso0.ru/673692a2
KBaJIpaTHBIM
P o

52 CHICHHE YPABHCHIH, CBOMAMIMXCA K https://m.edsoo.ru/aaa9bcda
KBa,I[paTHbIM
H % -

53 pocreiitme 1podHo https://m.edso00.ru/67772e31
paloHaIbHbIC YPaBHCHUS
H % -

54 pocrefiume 1podHo https://m.edso0.ru/29e268ed

palOHAJIbHBIC YPAaBHCHUSA
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https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d
https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/ba7c2494
https://m.edsoo.ru/7739d625
https://m.edsoo.ru/f3c232a6
https://m.edsoo.ru/1b454bfe
https://m.edsoo.ru/5b12b5ea
https://m.edsoo.ru/fa4fb6a5
https://m.edsoo.ru/f9a2b61f
https://m.edsoo.ru/673692a2
https://m.edsoo.ru/aaa9bcda
https://m.edsoo.ru/67772e31
https://m.edsoo.ru/29e268ed
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Pemenue TekCTOBBIX 3a1a4 ¢
ITOMOIIBIO KBA/IPATHBIX YPABHEHUHN

https://m.edsoo.ru/cf84dc92

56

Pemenne TEKCTOBBIX 3a/1a4 C
MOMOLIBIO KBaJAPATHBIX YPaBHEHUI

https://m.edsoo.ru/feb686¢c8

57

KonrtponbHas pabota o teme
"KBanpaTHble ypaBHEHUS"

https://m.edsoo.ru/b7blad5f

58

JIuneliHOE ypaBHEHUE C JBYMS
NepeMEHHBIMHU, ero rpadux,
IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIAX

https://m.edsoo.ru/ae677ab5

59

60

61

JInneliHOE ypaBHEHUE C JBYMS
NepeMEHHBIMH, €ro rpaduk,
MIPUMEPHI pEeIIeHUs] YpaBHEHH B
LEJIBIX YUCIIax

JInneliHOe ypaBHEHHE C JBYMS
NepEeMEHHBIMH, €ro rpaduk,
MIPUMEPHI pEIIeHUs] YpaBHEHH B
LEJIBIX YUCIIaX

Pemienue cucteM AByX JIMHEHHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

Pemrenne cucreM qByX JTUHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3fl

63

Pemenue cuctemM AByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

https://m.edsoo.ru/4ca22968

64

IIpumepsl perieHus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

https://m.edsoo.ru/5d426¢5d

65

[Ipumeps! pemieHus cucteM

https://m.edsoo.ru/1c257f64

57



https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/feb686c8
https://m.edsoo.ru/b7b1ad5f
https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/2b4f56e5
https://m.edsoo.ru/56fb3f4a
https://m.edsoo.ru/73e4de97
https://m.edsoo.ru/de6ed3f1
https://m.edsoo.ru/4ca22968
https://m.edsoo.ru/5d426c5d
https://m.edsoo.ru/1c257f64

HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
TepEMEHHBIMU

I'paduueckast HHTEpIIpETALIUS

YpaBHCHUA C ABYMs IICPCMCHHBIMU 1

66 ’ N https://m.edso00.ru/275e59¢c2
CUCTEM JIUHEHHBIX YpaBHEHUN C
JBYMSI TIEpEMEHHBIMHU
I'paduueckas unTepripeTanys

ABHCHUA C 1B A IIEPECMCHHBIMU U

67 P fl yMA TIep N https://m.edsoo.ru/7e32c7f9
CUCTEM JTUHEHHBIX YpaBHEHUN C
JBYMSI TIEPEMEHHBIMHU
Pemenne TeKCTOBBIX 327124 C

68 s . https://m.edsoo.ru/2bee62fc
MTOMOIIBIO CUCTEM YpaBHEHUN
Perienne TEKCTOBBIX 3a1a4 C

69 A . https://m.edsoo.ru/a4ee3336
MOMOIIBIO CUCTEM YpaBHEHUN
Pemenne TeKCTOBBIX 3a51a4 C

70 s . https://m.edsoo.ru/c425b3ed
MTOMOIIBIO CUCTEM YpaBHEHUN
YucioBble HEPABEHCTBA U UX

71 = p https://m.edso00.ru/ab935797
CBOICTBa
YucioBrle HEPABEHCTBA H X

72 N p https://m.edso00.ru/2a95bc36
CBOIICTBa

73 HepaBeHcTBO ¢ 0HO TEpeMEHHON https://m.edsoo.ru/f7daad5h
JInHEeHHBIe HEpaBEHCTBA C OJHOM

74 iep a https://m.eds00.ru/Lh31351c
MIEPEMEHHOM U UX peIIcHUE
JIMHeHbIe HEpaBEHCTBA C OJHOM

75 . P A https://m.edsoo.ru/9e34ec7d
HepeMeHHOI/I Hn Uux pemeHHe
JInHelHbIe HEpaBEHCTBA C OMHOM

76 . p A https://m.edso0.ru/e3b51845
MIEPEMEHHOMN U UX pEIICHUE

77 CucreMbl TMHEMHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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https://m.edsoo.ru/275e59c2
https://m.edsoo.ru/7e32c7f9
https://m.edsoo.ru/2bee62fc
https://m.edsoo.ru/a4ee3336
https://m.edsoo.ru/c425b3ed
https://m.edsoo.ru/ab935797
https://m.edsoo.ru/2a95bc36
https://m.edsoo.ru/f7daad5b
https://m.edsoo.ru/1b31351c
https://m.edsoo.ru/9e34ec7d
https://m.edsoo.ru/e3b51845
https://m.edsoo.ru/f4c88c54

OJTHOM MIEPEMEHHOM U UX PEILICHUE

CucreMbl TUHEMHBIX HEPABEHCTB C

78 . . https://m.edso0.ru/571a8b2c
OOHOU NCPEMCHHOU 1 UX PCIICHHUC

79 CHCT‘EMH HHHeﬁHfo HEPABCHCTE © https://m.edso0.ru/99b83365
OJTHOY TIGPEMEHHOM U MX PEIICHUE
N3o6pakeHune pemeHus THHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCIIOBOM IIPSAMOU
N3o0paskeHune peneHus JHHEHHOTO

81 HEPABCHCTBA M UX CHCTEM Ha https://m.edso0.ru/57565dd5
YUCIIOBOM MPSMOU
Konrponsnas pabota no remam

82 "HepaBenctBa. CucreMbl 1 https://m.edsoo.ru/6a53b46e
ypaBHeHUI"

83 [Nonsitie QyHKIIH https://m.edsoo.ru/6a7caeab

84 O6HaCTLVOHp CHCICHHA 1 MAOIECTBO https://m.edsoo.ru/1b9bcdef
3HAYCHUU (PYHKIIUU

85 CniocoOnI 3amanus GyHKITUN https://m.edsoo.ru/bc3f786e

86 I'padux pyHkumu https://m.edsoo.ru/df9eb637

87 CBofiCTBA QyHKLHH, HX https://m.edsoo.ru/f27b961d
oTOOpakeHHEe Ha rpaduke

88 Hremne I:I HOCTPOCHHE IPadHKOB https://m.edsoo.ru/88a699%ee
byHKUIMHA

89 Hpuwepet rpaguios ynunit, https://m.edso0.ru/296c3ec9
OTPaXKAIOIINUX PeaTbHBIE MPOIIECCHI
OyHKINH, OTMCHIBAIOIIIE MTPSIMYIO

90 1 00paTHYIO IPOMOPITUOHAIIEHBIC https://m.edsoo.ru/b2e6c3fd

3aBHCUMOCTH, UX I'paduKu
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https://m.edsoo.ru/571a8b2c
https://m.edsoo.ru/99b83365
https://m.edsoo.ru/aea12984
https://m.edsoo.ru/57565dd5
https://m.edsoo.ru/6a53b46e
https://m.edsoo.ru/6a7caea6
https://m.edsoo.ru/1b9bcdef
https://m.edsoo.ru/bc3f786e
https://m.edsoo.ru/df9eb637
https://m.edsoo.ru/f27b961d
https://m.edsoo.ru/88a699ee
https://m.edsoo.ru/296c3ec9
https://m.edsoo.ru/b2e6c3fd

91

I'unepbona

https://m.edsoo.ru/c7cd25d2

92

lumep6ona

https://m.edsoo.ru/ea41995c¢

93

I'paduk Pynkuuu y = x?

https://m.edsoo.ru/2bf8459e

94

Oynkuuu Y =X3, Yy = X3,y =YX,y =
[X|; rpaduueckoe perieHue
YpPaBHEHUH U CUCTEM YPAaBHEHHI

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eHHE 3HAHUH /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/f4e48f18

96

97

Hrorosast KOHTpOJbHAs paboTa /
Bcepoccuiickas npoBepoyHas
pabota

[ToBTOpEHNE OCHOBHBIX MTOHATHHA U
METOJ1I0B KypcoB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUNA

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHKME OCHOBHBIX MOHITUHN U
METOJI0B KypcoB 7 U 8 KIIacCoB,
0000111eH1E 3HAHUI

https://m.edsoo.ru/76f1f8e2

99

[loBTOpEHNE OCHOBHBIX MOHATUN U
METOJ0B KypCOB 7 U 8 KIIacCOB,
00001116 H1E 3HAHUHA

https://m.edsoo.ru/7cb79181

100

[ToBTOpEHKE OCHOBHBIX MOHATUI U
METOJ0B KYpCOB 7 U 8 KIJIaCCOB,
0000111eHUe 3HAHUIA

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHKME OCHOBHBIX MOHITUHN U
METOJ0B KypCOB 7 U 8 KIIacCOB,

https://m.edsoo.ru/1fbadd86
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https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995c
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00001116 H1E 3HAHUNA

[ToBTOpEHKE OCHOBHBIX MOHITUHN U

102 METOJI0B KypcOB 7 U 8 KIIacCOB, 1 https://m.edsoo.ru/dc2f5d6¢c
000011eHNE 3HAHUIA
OBLIEE KOJIMYECTBO YACOB I10 102 6

[TPOTPAMME
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https://m.edsoo.ru/dc2f5d6c

9 KVIIACC

KonunyecrBo yacos DJIeKTPOHHBIE
°
‘:;H Tema ypoka Beero Konrtpoabubie | IlpakTuueckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

PanmonannHBIC Yncha,

1 HMPPALMOHAIIBHBIE YHCIIA, KOHEYHBIE U 1 https://m.edsoo0.ru/784cdd1c
OECKOHEUHBIE IECATHYHBIC IPOOH
MHO0XeCTBO I€MCTBUTENIBHBIX YHUCEIT;

2 JEHCTBUTEIIbHBIC YUCIIA KaK 1 https://m.edsoo.ru/97eaef99
OEeCKOHEYHBIE AeCITUYHBIE APOOU
B3aumHO 0/1HO3HAYHOE COOTBETCTBUE
MEKy MHOXXECTBOM

3 NEHCTBUTENBHBIX YHCET U 1 https://m.edsoo.ru/2e8d43dc
MHO>KE€CTBOM TOYEK KOOPJAMHATHOM
IpsAMOM
CpaBHEeHME 1EMCTBUTENBHBIX YHUCEI,

4 apupMeTHYECKUe JeHCTBUSA C 1 https://m.edsoo.ru/c83fele6
JENCTBUTEIbHBIMU YHCIIAMU

5 [TpubnmxEéHHOE 3HAUEHNE BEIUYUHBL, 1 httos://m.edsoo.ru/b75291fe
TOYHOCTH MPUOIHKESHHUS
OxpyraeHue yucen https://m.edsoo.ru/ad42bfel
OxpyraeHue yncen https://m.edso0.ru/4866ab2a

8 Hprcnyica I/i OUCHKA PESYIPTATOR 1 https://m.edsoo.ru/d9c21ccd
BBIYHMCIICHU

9 Hpuxuia Pi OUCHKA PESyIbTATOoR 1 https://m.edsoo.ru/42bb579b
BBIYHMCIICHUI
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https://m.edsoo.ru/784cdd1c
https://m.edsoo.ru/97eaef99
https://m.edsoo.ru/2e8d43dc
https://m.edsoo.ru/c83fe1e6
https://m.edsoo.ru/b75291fe
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https://m.edsoo.ru/42bb579b

JluneitHoe ypaBHeHue. Pemienue

10 YpaBHEHUH, CBOJAIIMXCS K https://m.edsoo.ru/8da553dd
JIMHEUHBIM
JIuneiiHoe ypaBHeHue. Pemenue

11 ypaBHEHUH, CBOJSIIMXCS K https://m.edso00.ru/632a9a8a
JIMHEHBIM
KBagpartnoe ypaBHenue. Pemenue

12 ypaBHEHUH, CBOJSIIIIUXCS K https://m.edsoo.ru/d26cfldb
KBaJpaTHBIM
KBanpatnoe ypaBHenue. Pemenne

13 YpaBHEHUH, CBOJAIIMNXCS K https://m.edsoo.ru/ffde92f6
KBaJpaTHBIM

14 buxBaapaTHble ypaBHEHUS https://m.edso0.ru/79483d18

15 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumeps! penieHus: ypaBHEHUN

16 TPETbEN U 4eTBEPTON CTENIEHEH https://m.edsoo.ru/8c18feda
Pa3lIoKEHUEM HA MHOXKHUTEIIN
[Ipumepsl penieHust ypaBHEHUM

17 TpeThEN U 4eTBEPTOM CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3yIoKEHUEM HA MHOXKHUTEIIN

18 Pemenme ?pO6HO_paHHOHaHLHHX https://m.edso0.ru/d56625c7
YpaBHEHUN

19 Pemenne {[p06H0_p AHHOHAILHBIX https://m.edso0.ru/4252c16d
ypaBHEHUH

20 PeflIEHHe TeKCTOBEIX 3371275 https://m.edsoo.ru/c9ch88d2
anredpandeckuM MEeTO0M

21 PEIIICHHE TCKCTOBELX 38181 https://m.edsoo.ru/b4afab15

anredpandecKuM METO0M
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Pemenne TekcTOBBIX 3aJga4d

22 https://m.edsoo.ru/3cf8d84b
anreOpandecKuM MeTO0M
KonTponsHas pabora 1mo TeMe

23 " P P . o 1 https://m.edso0.ru/d7f52af8

YpaBHEHHS ¢ OTHOM TIEpEMEHHOM

YpaBHEHHE C ABYMS IIEPEMEHHBIMA U

24 p ABYM p https://m.edsoo.ru/df9d8f39
ero rpaduk
VYpaBHeHUE ¢ ABYMS IIEPEMEHHBIMA U

25 P ABYM P https://m.edsoo.ru/5d32aal6
ero rpaduk
CucreMa IBYX JIMHEWHBIX YypaBHEHUH

26 ABYX yp https://m.edsoo.ru/2bba28d6
C ABYMsI IEPEMEHHBIMH U €€ peIeHue
CucreMa IByX JIMHEWHBIX YPaBHEHUH

27 ABYX yp https://m.edso0.ru/c84b7ec2
C ,Z[BYMSI HepeMeHHLIMI/I " ce pemeHI/Ie
CucreMa IBYX JIMHEWHBIX YpaBHEHUH

28 ABYR yp https://m.edsoo.ru/85dcb849
C ABYMsI IEPEMEHHBIMH U €€ peIIcHUe
CucreMa IByX JIMHEWHBIX YPaBHEHUH

29 ABYX yp https://m.edso0.ru/497eclfe
C IBYMSI TIEPEMEHHBIMH U €€ pelieHue
Pemienue cuctem AByX ypaBHEHUH,

30 OJIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe https://m.edsoo.ru/73a6debd
— BTOpOM CTENIEHU
Pewrenue cucreM IByX ypaBHEHHUH,

31 OJTHO U3 KOTOPBIX JUHENHOE, a Ipyroe https://m.eds00.ru/3962972a
— BTOPOU CTENEHU
Pemenne cucrem 1ByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JUHENHOE, a Ipyroe https://m.edsoo.ru/7ee93blc
— BTOpOM CTEIICHU
Pemenue cucrem AByX ypaBHEHUH,

33 OJTHO M3 KOTOPBIX JUHEHHOE, a IPyroe https://m.edso0.ru/253a6d78

— BTOpOM CTENIEHU
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I'pacduueckas unTeprperanus

34 CHUCTEMBbI YPaBHEHUH C IBYMSI https://m.edsoo.ru/74aacd41
HepeMeHHBIMI/I
Pemrenne TeKCTOBBIX 3a7a4

35 A https://m.edsoo.ru/c4d16a8f
anredpanvdecKuM crocooom
Pemenne TEKCTOBBIX 3a/1a4

36 5 https://m.edso0.ru/b939ee99
anredpandecKuM crocooom
KontponsHaas padora 1mo reMe

37 " P P o 1 https://m.edsoo.ru/4fd75fe7

CucreMbl ypaBHeHUN

YuciioBele HEPABEHCTBA U UX

38 . p https://m.edsoo0.ru/43de68c6
CBOICTBa
YuciaoBble HEPAaBEHCTBA

39 1 uﬂ BPIC HEPABCHCTRA H X https://m.edso00.ru/369843b4
CBOICTBa
JIuHeliHbIE HEpABEHCTBA C OJHOU

40 N p A https://m.edso0.ru/55eaa389
HepeMeHHOI/I H UX peHIGHI/Ie
JInHeliHBIE HEPABEHCTBA C OJHOM

M Hep A https://m.eds00.ru/699fbbda
MEPEeMEHHOMN U UX pelIcHUEe
JInHelHbIe HEpaBEeHCTBA C OJHOU

42 N P A https://m.edso0.ru/ea2687d2
nepeMeHHon H UX peIHGHI/IC
Cucre el €PaBEHCTB C

43 1 TVMH i HHBfX HEpABeHCTs https://m.edso00.ru/6aal17218
OJTHO MepeMEHHON U UX PeIIeHUE
Cucre el €PaBEHCTB C

44 1 TUMH i HHI{X HEPABEeHCTE https://m.edso00.ru/218d6f2e
OJHOU HepeMeHHOI/I Hn UX peIHCHI/Ie
C N

45 HCTfMBI HHHeHHBfX HEPABEHCTE © https://m.edsoo.ru/db291ecl
OJTHO MepeMEHHON U UX PelIeHUE
KBagpartusle HEpaBEHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45
pernieHne

47 KBagparHsle HepaBeHCTBA U UX https://m.edsoo.ru/e665cdbl
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pelieHue

KBanpaTHme HCpPaBCHCTBA N UX

48 https://m.edsoo.ru/19da69fd
pelieHue
K

49 BAIPATHRIC HEpABCHUTRA 1 X https://m.edso0.ru/98c2b3bf
pelieHue
K

50 BA/IPATHHIC HEPABEeHCTBa 1 HX https://m.edsoo.ru/3f4a76ea
pelnieHue
I'paduueckas naTEpIIpeTaLIUS

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edso0.ru/d4528c7a
JBYMsI IEpEMEHHBIMU
I'paduueckas uHTEpHIIpETALINS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI IEPEMEHHBIMU

53 FOHTPOHBHM £)a60Ta HoTeme 1 https://m.eds00.ru/b99f5667

HepasenctBa

K N

54 Baf[paquaﬂ (ymxuus, € rpaduic u https://m.edsoo.ru/e5173a2b
CBOIICTBa
K N

95 BapATIHHAA ymiuis, & rpaguic i https://m.eds00.ru/743339c6
CBOICTBa
K N

56 Bafl paTHHas GysKiua, ¢8 rpagux i https://m.edsoo.ru/88ff1a6f
CBOIICTBa
[Tapa®

57 ApavOTIa, KOOPARHATH! BEPIHTIH https://m.edsoo.ru/15c24da8
napaboIibl, OCh CAMMETPHUH MTapadOIThI
I1

58 apabona, KOOpANHATE! BOPUIMHbI https://m.edso0.ru/8249b96¢
napaboJibl, OCh CAMMETPUU MapadOIIbI
[Tapa®

59 Apabosla, KOODIHHATL BEPIIIHET https://m.edsoo.ru/fb278e5c
napaboJibl, OCh CAMMETPHUH MTapadOITbI

60 [Tapaboiia, KOOPAMHATHI BEPIITHHBI https://m.edsoo0.ru/ed969721
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napaboJibl, OCh CAMMETPUU MapadoIIbl

[Tapaboita, KOOPAWMHATHI BEPITHHBI

bubmuorexa [JOK

61
napaboIibl, OCh CAMMETPHUU MapadOIIbI https://m.edso0.ru/7f43a526
62 [MTapa6osa, KOOPIMHATHI BEPIITHHBI
napaboJIbl, 0Ch CHMMETPHH [1apadoJIbl
r i y = kx, y = kx +
63 pagmxu Gymiami: y =kx, y = kx https://m.edso0.ru/5926d73b
b, y=k/x, y=x3, y=vX, y=[X|
oo ~lx +
64 Ipacpmicn pymemit: y = kx, y = kx https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x°, y=vX, y=[x|
oy = .
65 Tpacpuin ymrumid: y = kx, y = kx https://m.edsoo.ru/6739f677
b, y=k/x, y=x3, y=vX, y=[x|
o — x4
66 Ipadpmicn pymeammit: y =k, y = kx https://m.edsoo.ru/ealab28c
b, y=k/x, y=x°, y=vX, y=[x|
L x4
67 Tpadpmicn dymammit: y = kx, y = kx https://m.edso0.ru/3214a133
b, y=k/x, y=x3, y=vX, y=[x|
o x4
68 Ipagui Gymicumit: y = kx, y = kx https://m.edsoo.ru/38baebe7
b, y=k/x, y=x°, y=vX, y=[x|
69 FOHTPOHH?;{ pabora o Teme 1 https://m.edso0.ru/d7a4d3c6
OyHKIMHT
70 Howsrie urcnopoi https://m.edsoo.ru/22b51f44
MOCJIEAOBATENBHOCTH
3aganne MociIeaI0BaTEIbHOCTH
71 PEKYppEHTHOI GopMyIoi u https://m.edsoo.ru/dfc55a2a
dhopMyIoii N-ro uieHa
72 ApH(METHYECKs 1 reOMETpUHCCKas https://m.edsoo.ru/36889def
IPOrPECCHU
73 ApHQMETHYECKs H rEOMETpUTICCKas https://m.edsoo.ru/bf2438ea

HpOrpecCun
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®opMyIbl N-TO YIeHa
apuMeTUIECKONU U TEOMETPUUIECKON
IIPOrpECCUid, CYMMBI IIEPBBIX N
YJICHOB

https://m.edso0.ru/6528a67b

75

®opMyIbl N-TO YieHa
apuMeTUIECKONU U TEOMETPUUIECKON
IIPOrpECCUid, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

®opMyIbl N-TO YieHa
apuMeTHYeCKOil U TeOMeTPUUECKOMN
MPOTrPECCUid, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/6d756b46

77

®opmynbl N-To yieHa
apu(pMeTHYECKON U TreOMeTPUIECKOM
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

https://m.edsoo.ru/ca959173

78

@opMyIisl N-T0 YJIeHa
apu(pMeTHYECKON U TreOMeTPUIECKOM
IIPOrPECCUl, CYMMBI IIEPBBIX N
YJICHOB

https://m.edso0.ru/9c91e859

79

N300paxkeHne 4IeHOB
apu(METHYECKON U TEOMETPUICCKOMN
MPOrPecCHii TOYKaMH Ha
KOOPIHUHATHOH IIIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N3o6pakeHue 4ieHOB
apuMeTHIECKON U TeOMeTPHUECKON
Mporpeccuil ToukaMu Ha
KOOPJAMHATHOH MJIOCKOCTH

https://m.edsoo.ru/d389e56¢e

81

JIMHENHBIN U YKCITOHEHIIUATbHBIN

https://m.edso0.ru/17298a23
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poct

82

CnosxHble TPOLEHTHI

https://m.edsoo.ru/b69be694

83

CrnoxxHble IMPONLCHTELI

https://m.edsoo.ru/35eeee32

84

KoHntpoinbHas paboTa 1o teme
"JHCIIOBBIE TTOCIIEN0BATEILHOCTH'

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHme, 06001IeHNE 1
CHCTeMaTH3alMs 3HaHUH. 3a1unch,
CpaBHEHHE, ACUCTBUS C
JNEUCTBUTEIILHBIMM YHCIIAMHU,
YUCJIOBas mpsiMast

https://m.edsoo.ru/alb3678a

86

[ToBTOpeHue, 0600IIeHNE U
cucremartusauus 3HaHui. [IpoueHTsl,
OTHOIIICHUS, TPOTIOPIINHI

https://m.edsoo.ru/1d693aae

87

[ToBTOpeHME, 0600IIEHNE U
cUcTeMaTH3alus 3HaHuH.
OxpyriieHue, NpuOImKeHUE, OIeHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpenue, 0600IIeHNE U
cHcTeMaTH3anus 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHICCKIM
crocooom

https://m.edsoo.ru/287cfaeb

89

[ToBTOpenwue, 060061meHNE 1
cHcTeMaTH3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 aprU(PMETHICCKUM
CIIocoooM

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenwue, 060061mEeHNE 1
cucTemaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM
CII0CO00M

69
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91

[ToBTOpeHME, 0600IIEHNE U
cUCTEeMaTH3aIHsI 3HAHWMN.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

https://m.edsoo.ru/9a4chcee

92

[ToBTOpeHME, 0000IIEHNE 1
CHCTeMAaTH3aIlus 3HAaHUH.
[IpeoOpazoBanue anredpanuecKux
BBIPKEHUH, TOMYCTHMbBIC 3HAYCHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpenue, 0606IIeHNE U
cUCTEMaTH3aIHs 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUM, TOIIYCTUMBIC 3HAYCHUS

https://m.edsoo.ru/53a34379

94

[ToBTOpenue, 0606IIeHNE U
cUCTEeMaTH3allus 3HAHUH.
[IpeoOpazoBanue aredpandecKux
BBIpa)KEHUH, TOMYyCTUMBIC 3HAUCHUS

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpenwue, 060061mEeHNe 1
cucTeMaTu3anus 3HaHui. OyHKINK:
MOCTPOEHHUE, CBONCTBA M3YUCHHBIX

byHKUIMHA

https://m.edsoo.ru/79elde7e

96

[ToBTOpeHue, 0600IIeHNE U
cucTeMaTH3anus 3HaHUi. OyHKIMN:
MOCTPOEHUE, CBONCTBA M3YUEHHBIX

byHKIMHA

https://m.edsoo.ru/a89ebbce

97

[ToBTOpenue, 06001IEHNE U
cucremaTu3auus 3HaHui. OyHKINHN:
MIOCTPOEHHE, CBOMCTBA U3yUEHHBIX

byHKIMHA

https://m.edsoo.ru/816a61a4

98

[ToBTOpenue, 0600MIEHNE U

https://m.edso0.ru/243189d8
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cuctemMaTusanus 3HaHuil. OyHKIuU:
ITOCTPOEHHE, CBOMCTBA U3yYEHHBIX

byHKIMI

99

[ToBTOpenwue, 060061eHNE 1
cUCTEeMaTH3aIlMs 3HAHUH.
I'paduueckoe pemieHne ypaBHEHHH U
UX CUCTEM

https://m.edso0.ru/3838889a

100

[ToBTOpenwue, 060061eHNE 1
CUCTeMaTH3aIusI 3HAaHUH.
I'paduueckoe pemeHne ypaBHCHHH U
UX CUCTEM

https://m.edsoo.ru/175a7714

101

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo0.ru/99ff7321

102

O00011IeHHE U CUCTEMATU3ALMA
3HaHUH

OBHIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102 6

https://m.edsoo.ru/ed4cd43b
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MPOBEPAEMbIE TPEBOBAHMA K PE3Y/I5TATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOM NMPOrPAMMBbI MO ANTTEGPE

7 KIIACC
Kon .
IIpoBepsiemblie npeAMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€eTr0 00Pa30BaHUs
pe3yJibTarTa
1 Yucna 1 BBIYUCIICHUS
11 BemmmonHsaTe,  coueTas  yCTHBIE WM THCBMEHHBIE  MPHEMBI,
' apu(MeTHIECKUE NEHCTBUS C pallHOHAILHBIMU YUCIIAMHU
HaxomuTh  3HAueHWsT  YHUCIOBBIX  BBIPAXKEHUH,  NPHUMEHSTH
1.2 pa3HooOpa3Hble crIOCOObl U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIpa)XEHUH, cofiepKalux 0ObIKHOBEHHBIE U JECATUYHBIE Apo0u
[lepexomute OT OAHOM (QOpMBI 3amMcH 4YHCEed K JApPYroi
13 (mpeoOpa3oBeIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATHUYHYK), B YAaCTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO IPOOb)
1.4 CpaBHUBATh U YHOPSAAOYUBATH pAllMOHATILHBIE YHCIIA
1.5 OKpyrasTh yuciIa
BBINONHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCICHUH, OICHKY
1.6 3HQYEHUW YUCJOBBIX BBIPAXKEHHU. BBITOMHATH JOEUCTBUA €O
CTETIeHSIMU C HAaTYpaJIbHBIMU MOKA3aTEIIMU
17 [lpumeHsATh NOpU3HAKKM JEIMMOCTH, pa3loKEHHE Ha MHOXKUTEIU
' HaTypaJbHbIX YHCE
Pemate  mpakTHKO-OPUEHTUPOBaHHbIE  3a/Jayd, CBS3aHHBIE C
OTHOLLICHUEM BEJIMYMH, IIPONOPLIMOHAITIBHOCTBIO BEJIMYMH,
1.8 NPOICHTAMH, HWHTEPIPETHPOBATh PE3yJAbTaThl pEUICHHs 3adad ¢
y4€TOM OTpaHWYCHHH, CBS3aHHBIX CO CBOWCTBAMH PAacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BBIPAKEHHS
21 Hcnonb3oBaTh  aireOpanyeckylo TEPMHUHOJIOTHIO U CHUMBOJIHKY,
. IPUMEHSATH €€ B IPOLIECCe OCBOEHUS yUeOHOro MaTepuaa
2.2 Haxonute 3HaueHHss OyKBEHHBIX BBIPAXKCHUH TPU  3aJIaHHBIX
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SHAYCHUAX MCPEMCHHBIX

BrimonsaaTs Hp606p330BaHI/IH OCJI0Tr0  BBIPAXCHHUA B MHOTI'OYWICH

23 MIPUBEICHUEM TT0JIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
BEITIOTHATE YMHOKEHHE OJHOWICHA HA MHOTOYWICH M MHOTOWICHA Ha
2.4 MHOTOYICH, TPUMEHATh (OPMYJIBI KBajJpaTa CyMMBI W KBajJpaTa
pa3HOCTH
OcCyIIecTBIATh Pa3ioKeHNEe MHOTOWICHOB HA MHOKUTEH C TIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHU OOIIEro MHOKHUTEINS, TPYNIIUPOBKH CIaraeMbIx,
MpUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsATh MpeoOpa3oBaHKs MHOTOWICHOB JUIS PEIICHUS Pa3IuYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHON MPAKTHKH
27 Hcnonb30BaTh CBOWCTBA CTENEHEW € HATypajJbHBIMH IOKA3aTEISIMHU
' JUISt Tpeo0pa3oBaHusl BEIPAKCHHI
3 YpaBHEHUS ¥ HEPaBEHCTBA
Pemate JMHEHHBIE YypaBHEHUS C OJHOM IIEPEMEHHOH, IPUMEHSS
3.1 MpaBUJIa MEePEXoaa OT MCXOJHOTO YPABHEHHS K PaBHOCWIBHOMY €MY.
[TpoBepsTh, SBISETCS U YUCIO KOPHEM ypaBHEHUS
3. [lpumenaty rpaduyueckue METOABI TPU PEIICHUU JIUHEHHBIX
' YpaBHEHUH U UX CHCTEM
23 [TonGupate MpUMEpHI IMap YUCEN, SBJISIONIMXCS PEIICHHEM JIHHCHHOTO
' YpaBHEHUS C ABYMS TIEPEMEHHBIMHU
CTpouTh B KOOPJAMHATHOHN TUIOCKOCTH Ipad¥K JIMHEHHOTO YPAaBHEHHUS C
3.4 JIBYMsI TIEPEMEHHBIMU; TONB3YACh TPa(UKOM, MPUBOJHUTH TPUMEPHI
pelIeHUs ypaBHEHUS
35 Pemath cucTeMbl ABYX JIMHEWHBIX YPaBHEHH C IBYMS IEPEMEHHBIMH,
. B TOM 4HCIIie TpaduyecKu
CocTaBnaTh U peniath TUHEHHOE ypaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHUH IO YCJIOBHIO 3aJa4H, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ[a4¥ MOJYyYECHHBIN pe3yabTaT
4 Koopaunats! u rpapuku. OyHkimn
N300paxaTh Ha KOOpAUHATHOM NPSIMON TOYKH, COOTBETCTBYIOILME
4.1 3aJJaHHBIM KOOPJWHATAM, JIy4d, OTPE3KH, HHTEPBaJbI, 3aIHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha aNTeOpandecKOM sI3BbIKE
4.2 OTMmeuaTs B KOOPJIMHATHOW TMJIOCKOCTH TOYKH 10 3aJaHHBIM
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KOOpAUHaTaM

Ctpoutsh rpaduku nuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y

4.3
= [x]
OnuceiBaTh ¢ MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIIMYMHAMHU: CKOpPOCTh, BPEMA, PACCTOSHHE, LEHY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOJIUTENBHOCTD, BpeMsi, 00BEM padOThI
4.5 Haxonuts 3HaueHne GyHKIMHU 0 3HAUEHUIO e€ apryMeHTa
[Tonumats rpaduueckuid cnoco0 TPeACTaBICHUS M aHAIN3a
4.6 nHopMalMy, HW3BJICKAaTh W HHTEPIPETUPOBATh HHPOPMAIMIO U3
rpauKOB peasbHbIX MIPOLECCOB U 3aBUCUMOCTEH
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA
pe3yJibTaTa
1 Yucna u BBIYUCICHUS
Hcnonp30BaTh ~ HayajlbHbIE  MNPEACTABIEHUS O  MHOMKECTBE
11 JIEMCTBUTENIBHBIX YUCEN JJI1 CPAaBHEHUS, OKPYIJIEHUS U BBIUMCIICHUH,
' n300pakaTh JEHCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOpPJMHATHOU
IpsIMOI
[lpumensaTs mHOHATHE  apU(PMETHYECKOTO  KBaJpPaTHOTO  KOPHS,
13 HaXOJWUTh KBaJpaTHbIE KOPHM, MCIOJIB3Yysl MNPH HEOOXOAUMOCTH
' KaJIbKYJIATOP, BBIMOIHATH MPeoOpa30oBaHusl BbIPAKEHUN, COJEPKAIINX
KBaJpaTHbIE KOPHH, UCIOJIb3Yysl CBOWCTBA KOPHEU
13 Hcnonp3oBaTh 3amucu OONBIIMX M MalbIX YHCEI C MOMOUIbIO
' JIeCATUYHBIX Apo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIPAKEHHS
IIpuMEHATH MOHATHE CTENEHHM C LEJIbIM IIOKA3aTeJIeM, BBIIOJIHATh
2.1 npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIMX CTENEHH C ILEIbIM
rokaszaTesemM
BBINONHATE ~ TOXKIECTBEHHbIE  MPEOOpa30BaHMS  PALMOHAIBHBIX
2.2 BBIPA)KCHMM Ha OCHOBE MPAaBWI JEWCTBHM HAJl MHOTOWICHAMH U

anredpandecKuMu IpoosMu
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2.3

2.4

PacknansiBaTh KBaI[paTHLIﬁ TpéX‘lJ'IeH Ha MHOXXHUTCIIN

[IpumeHATh TpeoOpa3oBaHUs BBIPAKEHUM ISl PEIICHUS PA3TUYHBIX

3a1a4 U3 MaTEMaTHKHU, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTHUKU

VYpaBHEHMs U HEPABEHCTBA

3.1

Pemate JMHEVHBIE, KBaJpaTHbIE YpPaBHEHUS M PALMOHAIBHBIC
YPAaBHEHUS, CBOASALIMECS K HUM, CUCTEMBI IBYX YPABHEHHH C ABYMs

NEPCMECHHBIMU

3.2

HpOBO,[[I/ITL HpOCTGfIH.IHG HCCICIO0BaHUA ypaBHeHI/Iﬁ n CUCTEM
ypaBHeHI/Iﬁ, B TOM YHUCJIC C IIPpUMCHCHHUEM rpaq)nqecxnx
HpeI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIM YpAaBHCHHUC WM CHUCTECMa

YpaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U Tpoyee)

3.3

[lepexomuts OT cnoBecHOW  (OPMYJIHMPOBKH 3amaud K €€
anredpandeckol MoJEeiIN C MOMOILIBIO COCTABJIEHUS YpPaBHEHUS WU
CHCTEMBl YPABHEHUM, WHTEPIPETUPOBATL B  COOTBETCTBUH C

KOHTEKCTOM 3a]1a4y MOJTYyYEHHbIA PE3yJIbTaT

3.4

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB 11 CPABHEHUS, OLICHKU,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
JMaBaTh  rpauuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  pEIIeHUi

HCEpPaBCHCTBA, CUCTCMbI HCPABCHCTB

4.1

OyHKIMHT

[lonumath W UCHONB30BaTh (YHKIUOHAIBHBIE TMOHITHS M A3BIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUS), OMPEICIATh 3HAUYCHUE
(GYHKIMH TI0 3HAYCHHUIO apryMEHTa, ONPEACIsATh CBOMCTBA (DYHKIIMH

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEHTapHBIX (PYHKIUI BUA:
y =k/x

, Y =X3, Yy = X3, Yy = [X|, onmuCchIBaTh CBOMCTBA YMUCIOBOW (DyHKIIMH TIO €€
rpaduky
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9 KIIACC

Koz IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJabTara
1 Uucna v BBIYUCTICHUS
11 CpaBHUBaTh M YHNOPSAOYMBATH palMOHAJIbHBIE M HPpPALMOHAJIBHBIE
. qucia
BeimonnaTte apudmernyeckrue NEHCTBUS € palMOHAJIbHBIMU YHCIIaMHU,
1.2 couerasi YCTHbIE M NMHUCbMEHHBIE NMPUEMBI, BBIIIOJIHATH BBIUYUCIECHUS C
UPPALMOHAIILHBIMU YHCIAMU
13 Haxoaute 3HaueHWs CTENEHEH ¢ LENBIMM IOKAa3aTeIsIMU U KOPHEH,
. BBIUNCJIATh 3HAYCHHS YUCIIOBBIX BBIPAXKCHUN
14 OKpyryiTh 1E€HCTBUTENIBHBIE YNCIa, BBITIOJHATD IPUKUIKY pPe3yabTaTa
' BBIYMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
’1 Pemarp nuHelHble W  KBaJpaTHblE YpaBHEHMs, ypaBHEHUS,
' CBOJSIIIMECS K HUM, POCTEHIINE TPOOHO-pAllMOHAIbHBIE YPAaBHEHUS
Pematp cuctemsl IByX JTMHEWHBIX YPAaBHEHUN C ABYMs II€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YPABHEHMH, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISETCS
JIMHEVHBIM
Pemath TexcTOBBIE 3a/Jauu aNreOpPandecKuM CIIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS ypPaBHEHUS WJINM CUCTEMBI JBYX YPABHEHMHU C IBYMs
IIEPEMEHHBIMU
[IpoBoauTe TpOCTEHIINE WCCIEIOBAHUS YpPAaBHEHHMM W  CHUCTEM
24 ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKux
' NpeJCTaBICHUN (HalmpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE WU
CHUCTEMA YPaBHEHUI pelleH s, €CIU UMEET, TO CKOJIBKO)
Pemarp  nuHeliHble  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelIeHue HEPABEHCTB HA YHCIOBOM MPSIMOM, 3alMChIBATh
pELIEHNE C TIOMOIIBIO CHMBOJIOB
’6 Pemare cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKJIFOUAIOIIME KBAaJPAaTHOE HEPABEHCTBO, H300paXkaTh pPELICHUE
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CUCTEMBI HCPABCHCTB Ha YHCJIOBOM pr[MOﬁ, 3aIIMChIBATh PCUHICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcrnonb30BaTh HEPAaBEHCTBA MIPU PEILICHUH PAa3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacriosHaBath  GYHKIMM  WM3YYEHHBIX  BHAOB.  [loKa3biBaTh
CXEMAaTHYECKU PACIIOI0XKEHHUE Ha KOOPAMHATHOMN MIOCKOCTH rpaduKoB
byukuuit Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMoctu ot

3HaueHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYyHKIIUN

3.2

[loka3plBaTh CXEMaTHYECKH pACIIOIOKEHHWE HAa  KOOPAWHATHOMN
TUIOCKOCTH TpaduKoB QyHKIMH Buma Y = YX, Y = |X| U ommchIBaTh

CBOMCTBA (QYHKITHI

3.3

Crpouts u wu300pakaTh cXxeMaTHUYeCKH Trpadukd KBaAPaTUUHBIX
(yHKIMNA, ONMHUCHIBaTh CBOWCTBA KBAAPATUYHBIX (QYHKIHUA TIO HUX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTU4HYI0 (GYHKIHIO TO (opmyine, HPUBOIUTH
OpUMEpbl KBaJpaTUUYHBIX (DYHKIMH K3 peanbHOW XKU3HH, (DUBHKH,

r€OMETPHUH

ApudmeTrnueckasi 1 reOMeTpu4ecKas Iporpeccun

4.1

Pacrnio3HaBaTh apu(pMETHUYECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

Pa3HbIX crnocobdax 3aJaHusg

4.2

BbINOAHATE BBIYMCICHUS C HCIOJIb30BaHHEM (opMya N-ro 4jeHa
apu(METHYECKON U TeOMETPUYECKOH MPOrpeccHif, CyMMBI MEPBBIX N

YJICHOB

4.3

N306pakath 4IeHBI MOCIEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTH

4.4

Pemiats 3aga4i, CBA3aHHBIC C YHCJIIOBBIMU ITOCICOOBATCIIbHOCTAMU, B
TOM YHUCJIC 3aJadyu U3 peaﬂLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI)
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HNPOBEPAEMBIE 3JIEMEHTDBI COAEPKAHUA 110 AJI'EBPE

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
Jpobu OObIKHOBEHHbBIE U JIECATUYHBIC, MEPEXO0] OT OJHOHM (hopMbI 3amucu
11 npobeil k apyroi. [loHsiTHe palMOHaIBLHOIO YHUCIA, 3alUCh, CPABHEHHUE,
YHOPS,A0YMBAaHUE PALIMOHATIBHBIX YHCEN
12 Apudpmernueckue NeiCTBUS C pallMOHATIBHBIMH YnciIaMu. Perenue 3amad u3
' peasibHOM MPAaKTUKU HA YacTH, Ha APOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: ONpejesieHHe, NpeoOdpa3oBaHKe
. BBIPa)KEHUI HAa OCHOBE OINpENIEIeHHUS, 3aIUCh OOJIBLINX YUCEl
14 [TpoueHTsl, 3anKMCh MPOLEHTOB B BUIE ApOOM M IpOOM B BUJE NPOLEHTOB.
' Tpu ocHOBHBIE 3a/1a4uu HA IPOLIEHTHI, PELICHHE 33/1a4 U3 peallbHON MPaKTUKU
15 [lpuMeHeHne TNPU3HAKOB  JEJIHMMOCTH, DA3J0KEHHE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YHCEIl
16 PeanbHble  3aBUCMMOCTH, B TOM 4ucie mpsMas W oOparHas
' IPONOPLHOHAIILHOCTU
2 Anrebpanyeckue BbIpaKeHHs
21 [lepemeHHbIe, YMCIOBOE 3HAUEHHE BBIPAXKEHUS C NMEpeMEHHON. JlomycTUMBbIe
' 3HaYeHUs NEPEMEHHBIX
95 [IpencraBieHre 3aBUCHUMOCTH MEXJy BeJIMUYMHAMU B Buae (HOpMyIibl.
' Breruucnenus mo ¢popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH, TOXIECTBEHHO  paBHBIC
' BBIPAXKECHMUSI
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM
25 OpHowieHbl U MHOrounaeHsl. CreneHp MHorowieHa. Cll0KeHHE, BBIYMTAHUE,
. YMHO>KE€HUE MHOTOYJICHOB
26 DopMyJIbl COKpPAIIEHHOIO YMHOXKEHUS: KBAaJIpaT CyMMbI M KBaJpaT Pa3HOCTH.
' dopmyina pa3HOCTH KBaApaToB. Pa3iokeHne MHOTOYJIEHOB HA MHOXKHUTEIH
3 YpaBHeHUS
31 VYpaBHeHHE, KOpEHb YypaBHEHMs, IpaBujia NpeoOpa3oBaHUS ypaBHEHUS,

PaBHOCHUIIBHOCTh YPaBHEHU
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JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO

32 YpaBHEHMS, PEIICHUE JTUHEUHBIX YpaBHEHUH
33 CocTaBieHne ypaBHEHUN MO YCIOBHIO 3a7auu. PelieHne TeKCTOBBIX 3ajiad ¢
' MTOMOUIBI0 YPABHEHUI
3.4 JluneiiHOe ypaBHEHHE C ABYMs NIEPEMEHHBIMU U €T0 IpaPuK
Cucrema 1ByX JMHEMHBIX ypaBHEHUU C JByMs IepeMEeHHbIMU. PeuieHue
3.5 CHUCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKU. [Ipumephl pereHus: TeKCTOBBIX
3a/1a4 C IOMOIBIO0 CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKImu
4.1 Koopaunara Touky Ha IpsIMOit
42 UucnoBble TpOMEXYTKU. PaccTosiHue MEXy AByMsI TOYKAMU KOOPAMHATHOM
' IPSIMOi
43 [IpstmoyronbHast cuctema koopauHat, ocu OXx u Oy. AGciucca u opauHaTa
' TOYKHU Ha KOOPJAWHATHOM INIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (opMmynamMu. UTeHHe TpauKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Monstue pynxumu. I'paduk Gpynxmuu. CoiicTBa pyHKUMH
4.6 Jlunetinas gynkmus, e€ rpaduk. 'paduk pyHKIMU y = [X|
47 I'padnyeckoe pemieHue JUHEHHBIX YpaBHEHMH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BIYUCICHUS
11 KBanpaTtHplii kopeHb u3 uucia. IloHAaTHe 00 HppalMOHAIBHOM YHCIIE.
' JecsaTrynble MpUOIMKEHNS UPPALIMOHATBHBIX YHCEI
CpoiicTBa apudMeTHUecKUX KBaJpaTHBIX KOpHEHM W MX NpUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAXCHHUM U BhIYUCICHUSAM. JlelicTBUTENbHbBIE
yucia
1.3 Crenens € LeJIbIM TIOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHas 3alIMCh YKCIIa
2 AnreOpanuecKue BRIpaKCHUS
2.1 KBanpaTHblii TpéxusieH, pa3oKeHue KBaJpaTHOroO TPEXUIEHA Ha MHOKUTENIN
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2.2

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanydeckoi Apodu

2.3 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE, JCICHUE areOpandecKux apooei

2.4 PannonanbHble BeIpaykeHUS U UX IpeoOpa3oBaHue
3 YpaBHEHUs 1 HEPAaBEHCTBA

31 KBanmpatnoe ypaBHeHume, ¢opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Penenne ypaBHeHMi, CBOAAIMXCS K TUHEWHBIM U KBaIPaTHBIM

3.3 [TpocTeiimme 1poOHO-parMOHaTbHbIE YPABHEHUS

['paduueckas uHTEpNpETANINS YPAaBHEHUH C JBYMsI TIEPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX YpaBHEHHUU C AByMs NEpeMEeHHbIMU. [IpuMepsl pelienus cucteM
HEJIMHEMHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3374 aareOpandecKuM criocoooM

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTepeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JluneliHble HEPABEHCTBA C OJTHON NIEPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON MepEMEHHOM
4 DOyHKIIUU

41 [onstne ¢ynkuuun. OOnMacTe onpefeneHuss M MHOXECTBO 3HAUYCHUI
' ¢ynkuun. CiocoOs! 3aauus GyHKIUN

4.2 I'padux dpynkuuu. Yrenue cBoiicTB GyHKIMHU 1O €€ rpaduky

4.3 [Tpumepsl rpadukoB GYHKIMH, OTpaKarONTUX peabHbIC MPOIECCHI

44 OyHKIUK, ONMUCHIBAIOMIME TMPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX TpaduKu

4.5 @yHkuuu y =x7 y = X’

4.6 Oyukmuu Y = [x, y = |x|

4.7 I'paduueckoe pemieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KJIACC
Kon IIpoBepsieMbIii 3J1eMEHT COACPKAHUSA
1 Uucna v BEIYUCICHUS
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Panmonanbabie qnciia, HPpaluOHAJIBHBIC YHCJId, KOHCYHBIC U OCCKOHCUHEIC

t JeCATUYHBIE JPOOH
MHOkeCcTBO 1€MCTBUTEIBHBIX YHCEN, IEUCTBUTENbHbIE YHCa KaK OECKOHEUHbIE
19 JecsITUUHbIe ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JENUCTBUTENIBHBIX YHCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE IEHCTBUTEIbHBIX
qucen
13 ApupmeTrrueckue 1eHCTBUA C AEUCTBUTEIbHBIMH YHCIAMH
W3mepenus, npubimxeHus, olleHKUu. Pa3Mepbl 00BbEKTOB OKPYKAIOILIET0 MHpa,
14 JUIMTEJIBHOCTh TPOIIECCOB B OKpyxkatomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue uucesn. [Ipukuaka u oneHka
pE3yAbTAaTOB BHIYMCICHUN
2 YpaBHCHHS © HEPaBEHCTBA
2.1 VYpaBHEHUS ¢ OHON TEpEMEHHON
2.2 JIunelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOMSIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIINXCS K KBAaIPATHBIM
04 bukBanpatHoe ypaBHeHue. llpumepbl pelleHUs ypaBHEHMM TpEeTbe U
' 4eTBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOHO-paninoHaIbHBIX YPAaBHCHHUI
2.6 CucreMsbl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €T0 TpapuK
2.8 Pemenne cucrem IByX JIMHEWHBIX YPAaBHEHHUM C IBYMS IIEPEMEHHBIMU
29 Pemenue cucrteM IByX ypaBHEHHU, OJJHO M3 KOTOPBIX JIMHEWHOE, a PYyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpeTaLUs CUCTEMbl YPaBHEHUH € ABYMsI IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM MEPEeMEHHON
2.14 Pewrenne cucrem JIMHEWHBIX HEPABEHCTB C OJJHON IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
216 I'padmueckas uHTEpHperanss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU
3 DyHKIIUN
3.1 KBagparnunas ¢ynkuus, e€ rpaduk u cBoiicTBa. [lapaGoma, KoopauHATHI
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BCPIIIHNHBI napa60nL1, OCb CUMMCTpUHA napa6om>1

3.2 I'paduku pynrxuii y=kx, y=kx+b u ux coiictea

3.3 I'padukn Gpyukumit y=k/X, y = X° 1 ux cBoiictsa

3.4 I'paduku QyHKIWMIT , 1 UX CBOICTBA
4 UucnoBble OCIE0BATEILHOCTH

i1 OnpeneneHrie ¥ cnocoObl 3aJaHUSI YUCIOBBIX TOCIIEI0BAaTEIbHOCTEH. 3a1aHue
' HOCJIEeI0BATEIbHOCTH PEKYPPEHTHOU hopMysoi u hopMyIoii N-ro uieHa

42 Apudpmernueckas mnporpeccus. Dopmynasl N-ro  wieHa apudMeTHUecKoit
' IPOTPECCUN, CyMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckass mnporpeccus. Dopmysbl N-TO  YJ€HAa T'€OMETPUUYECKOM
' IPOTrPECCUN, CyMMBI IIEPBBIX N WIEHOB

W N300pakeHne wieHOB apu(METHUECKOM M T'E€OMETPUYECKOH IPOTrpeccHii
' TOYKaMU Ha KOOPJAMHATHOU INIOCKOCTH. JIMHENHBIN U SKCIIOHEHIUAJIBHBINA POCT

45 CioXHbIE TPOLIEHTHI
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MPOBEPAEMBIE HA O3 MO MATEMATUKE TPEBOBAHWUA K PE3Y/IbTATAM OCBOEHWA
OCHOBHOW OBPA3OBATE/IbHOM NMPOrPAMMbI OCHOBHOMO OBLLEFO OEPA3OBAHMA

Kon
NpoBepsieMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O
o0uero oopazosanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATHUSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
Onepanyy HaJl MHOXKECTBAMM; YMEHHUE OIEpUPOBATH IOHATUSIMH:
rpad, cBs3HBIM Tpad, AepeBo, LMK, NPUMEHATh WX MPU PELICHUU
3aj1a4y; yMEHHE UCIIOJIb30BATh IpauuecKoe IPEeICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SBICHUM, IPU PELICHUH 3a]1a4

U3 JpYTUX Y4EOHBIX IIPEIMETOB

YMenue ONCpUpoOBaTh MOHATHAMU: OMNPCACIICHUEC, aKCHUOMaA, TCOpPEMa,
A0Ka3aTCjibCTBO, YMCHHUC paACIIO3HABATL HCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHUA, TIPHUBOJUTH HNPUMEPBI U KOHTPIIPUMCPLBI, CTPOUTH

BbICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHHUI

YMeHue ornepupoBaTh MOHSATUSIMU: HATYPAJIbHOE YKCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATypaJbHBIX YHCEN, TPHU3HAKH
JIETUMOCTH, IIeJIO€ YHWCIIO0, MOJYJIb YHCia, OOBIKHOBEHHAs ApoObh W
JECSATUYHAS JIPOOb, CTAHIAPTHBIA BUJ YHCJA, PANMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHUCIIO, apu(METHUECKUH KBaJPaTHBIM KOpPEHB;
YMEHUE  BBINOJHATH  JIEUCTBUS C  YWCIAMH, CpaBHUBAaTh U
YHOOpSAIOYMBATh 4YHUCJIA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeNaTh MNPUKHIKY W OLICHKY

pe3yiibTaTta BBIYHCIICHUI

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C ILEJIbIM IOKa3aTesieM,
apudmeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOUIEH, airedpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEeHU
0oJbllle €IMHULBI, YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAllMOHATIBHBIX BBIPAXKEHUH U
BBIPOKEHUN C KOPHSMHU, Pa3j0K€HHE MHOTOUYJIeHAa HAa MHOXXUTEIH, B
TOM 4YHCJIE C WCIOJb30BaHUEM (OPMYNI Ppa3HOCTH KBaJApaToB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMmenue ONCpHUPOBAThH MMOHATUAMMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
O,HHOI>'I HepCMeHHOI\/'I, YUCJIOBOC  HCPABCHCTBO, HCPABCHCTBO C

HCpCMCHHOfI; YMCHUC pPCIIATH JIMHENHBIE U KBaJApPAaTHBIC YpAaBHCHMUA,
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JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OIHON NEepPEeMEHHOM, CUCTEMBI
JBYX JINHEHHBIX YPABHCHMM, JINHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHA/IbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUHN 33]1a4 U3 JIPYruX MpeaMeETOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE HCIOIb30BaTh KOOPIAHMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IJIOCKOCTH ISl M300pa)KeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIUS, rpaduk GyHKINHU, HYIH
byHKIMH, POMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HaWOOJbIIEE M HAUMEHbLIEC 3HAYCHHUS
¢byHKuInY; yMEHHE OIIepPUPOBATH MOHATUSIMHU: npsMas
PONOPLHUOHATIBHOCTD, JIMHEHHAs (QyHKIUS, KBaJpaTu4yHas (yHKLHA,
oOpaTHas NPOMOPIMOHATIBHOCTh, Mapabosa, rumnepOoia; yMeHHe
CTpOUTH IpadyKH QYHKIUH, NCTIONB30BATh TPaPUKH IS ONIPECTICHUS
CBOHCTB ITPOIIECCOB U 3aBUCHMOCTEH, JJIS peIIeHHs 3a1ad U3 APYTux
y4eOHBIX TIPEIMETOB W pEaJbHOM JKU3HH;, YMCHHE BBIPAXKATh

dbopmyIaMu 3aBUCUMOCTH MEXKTY BETUINHAMU

Ymenue OIepupoBaTh MOHITHSIMHU: [IOCJIEIOBATENbHOCTb,
apupMeTHyecKass M TEOMETpUYecKas  MPOTPEecCHH;  YMEHHUE
UCTIOJIB30BaTh CBOMCTBA IOCIIEAOBATEILHOCTEH, (POPMYIIBI CYMMBI U
o0miero wieHa MpU peIHIeHUH 33a/1ad, B TOM YHCIE 33Jad U3 JAPYTHX

y4eOHBIX IPEAMETOB U PEaJbHOM KU3HU

YMeHue pemath 3a7a4d pa3HbIX TUIOB (B TOM YHCJE Ha MPOIEHTHI,
IO M 4YacTH, JBIKEHHE, paboTy, IeHy TOBapOB U CTOMMOCTh
MOKYTIOK U yCJIYT, HAaJIOTH, 3aJa4i U3 00JIaCTH YIpaBICHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTABIIATH  BbIPAXKECHMUS,
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3aJayH,
UCCIIEIOBaTh MOJYYEHHOE PELIEHHEe W OLEHUBATh MPaBAONOA00HOCTh

IMMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHne onepupoBaTh HOHATHAMH: (HUTypa, TOYKA, OTPE3OK, MpsimMas,
Jy4, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PABHOCTOPOHHUM TPEYrOJIbHUKH, IPSMOYIOJIbHBIA TpPEYrOJbHUK,
MeaMaHa, OUCCEKTpUca M BbICOTa TPEYroJbHHMKA, YETHIPEXYTONBHUK,
napajienorpaMM, poM0O, TNpsSMOYTOJbHMK, KBajapaT, Tpareuus;

OKPY’KHOCTB, KpYI', KaCaTCJibHasl; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU
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(bHpraMI/I; YMCEHHUC pCllaTh 3aJavdud, B TOM YUCIIC U3 IMOBCEAHEBHOM
KM3HHM, Ha HAXOXIACHUC TI'COMCTPHYCCKUX BCIWYHUH C IMPHUMCHCHHEM

W3Yy4YEHHBIX CBOMCTB (puryp u GpaxkToB

10

YMeHue onepupoBaTh MOHATHSMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTrOJIBHUKOB; MAapajuIeIbBHOCTh M NEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroa MeXAy MNpsAMBIMH, TEPIECHINUKYISAP, HAKIOHHAs, IPOCKIUs,
nogobue ¢puryp, noJoOHbIE TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTEIIEHO
TOYKM M INPAMOW; YMEHHUE PACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nogobue (uryp, napajmieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX B

OKpYXaroleM MUpe

11

YMeHue omnepupoBaTh MOHATUSAMM: JUIMHA, PACCTOSHHUE, YIOJ
(BeMMuMHA yrja, CHHYC U KOCHUHYC YIJIa TPEYrojbHHKA), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHATh (QOpMyJbl MEepUMeTpa U  IUIOMATU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAN Kpyra, odbema
MPSIMOYTOJIBHOTO TapajulefieNune/1a; yMEHHE NPUMEHSATh MNPU3HAKU
paBeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUTOHOMETpHUECKHE COOTHOIICHHS IS

BBIYMCIICHMS JUIMH, PACCTOSHMM, IIJIOIIAIEH

12

YMmenue wu3o0pakaTh IUIOCKME (UTYypbl M HX KOMOMHAIMH,
NPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY HIIHU

CUMBOJIbBHOMY OITMCAaHHIO

13

YMeHne onepupoBaTh MOHATUSAMM:  MPSAMOYTOJbHAas — CHUCTEMa
KOOpJMHAT, KOOPJAMWHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE NMPOU3BECHIE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl M KOOPJAMHATHI AJI MPEACTaBICHUS
JAHHBIX W pEHIeHUs 3a7ad, B TOM YHCJIE€ U3 JAPYrUX YYEOHBIX

MPEIMETOB U pEaTbHOMN KU3HU

14

YMeHue omepupoBaTh TMOHSATHUSAMHU: CTOJOMKOBBIE H  KPYrOBBHIE
quarpaMMbl,  TaONMUIBL, cpenHee  apudMeTHYecKoe, MeAHuaHa,
HauOoJblllee W HAWMMEHbIIEE 3HAYCHMS, pa3MaxX YHCIOBOTO Habopa;
YMEHHE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
UHPOPMAIIMIO, TPEICTABICHHYI0 B TaOJNMIAX W Ha JUarpaMmax,

OTpaKarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX MPOIECCOB U
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HBHGHI/Iﬁ; YMCHUC pacio3HaBaTb HN3MCHYHMBEBIC BCIIMYHHBI B

OKpYXaloIieM MUpe

15

YMeHne onepupoBaTh MOHATHAMH: CIy4YailHBIA OMBIT (CIIy4aiHbII
AKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTapHbI HCXO0.)
CIIy4allHOTO OIBITA, CJIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONbBITAX C
PABHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH;, yMEHHE pelaTh
3aJaud METOJIOM OpPTraHM30BAaHHOTO mepedopa M C HCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBIEHUI, MOHMMATh POJIb MPAKTHUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpY)KAIOLIEeM MHUPE M B JKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €0 POJIBKO B MACCOBBIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOIAIIANA W3YYCHHBIM METOJ IS PEIICHUS
3a/1aud, MPUBOJIUTH MPHUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B
npnpogle U )KHU3HU, paCHOSHaBaTB HpOS[BJ'IeHI/Ie 3aKOHOB MAaTEMAaTHUKHU B
I/ICKyCCTBe, OIINChIBATH OTACJIBbHBIC BbIJAKOIITUECA pGSYJ'II)TaTBI,
HOJ'Iy‘-ICHHI;IC B XO0JI¢€ paSBI/ITI/ISI MAaTECMATUKN KakK HaYKI/I, HpI/IBOI[I/ITI)
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHOUN UCTOPUH
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MEPEYEHb 3/TEMEHTOB COAEPXAHUA, MPOBEPAEMBbIX HA O3 MO MATEMATUKE

Kon IIpoBepsieMblii 3J1eMeHT cOAepPKAHUSA

1 Uucna v BBIYUCICHUS

1.1 Hatypanbnble u uensie yncina. [IpuzHaku 1eIMMOCTH 1ENbIX YHCEeT

12 OOBIKHOBEHHBIE U JIeCATUYHbIE  APOOM,  MPOLEHTH,  OECKOHEUHbIE
' MEePUOUIECKIE TPOOH

13 Panponaneupie uncna. ApudMeTrudyeckue onepanud ¢ paluOHAIbHBIMHU
' YyHCclIaMu

14 JevictButenpHble uncna. ApudmeTudeckue onepanud ¢ JACHCTBUTEIBHBIMU
' YHClIaMU

L5 [TpuOmkEHHbIE BBIUMCICHMS, TpaBUiIa OKPYIJICHHs, NPUKHAKA M OILIEHKa
' pe3yJibTaTa BRIYUCICHUN
2 AnreOpanuecKue BBIPaXKECHHUS

2.1 BbykBeHHbIe BbIpaXkeHUs (BbIPAXKEHUS C IEPEMEHHBIMH )

25 Crenenp ¢ uenbiM mnokazareneM. CTeneHb € palMOHAJIbHBIM [OKa3aTesIeM.
' CBoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanyeckasi 1po0b

”E Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(METHUECKUMH KOPHSIMHU HATypaJIbHOUW CTETIeHN
3 VYpaBHEHUs 1 HEpABEHCTBA

31 Henble u npoGHO-panrioHanbHble ypaBHEHUS. CHCTEMBI M COBOKYMHOCTH
' yYpaBHEHUI

39 Henbie u npoOGHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPABEHCTB

3.3 Pelienne TeKCTOBBIX 3a7a4
4 UYucnoBble NOCAEA0BATEILHOCTU

4.1 [ocnenoBareabHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEN

42 Apudmernueckas u reomeTpuyeckas mnporpeccud. Dopmyna  CIOKHBIX
' IPOLIEHTOB
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DOyHKIMHT

OyHkmms, cnocodbl 3amaHus  QyHkmud. [ padux  pyakomu.  OO6nacth

OTIpeNIeIeHUs] U MHOKeCTBO 3HaueHu# (ynkmmu. Hymu ynkmun. [IpomexyTtku

5.1 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBl U
MHHUMYMBI (yHKIuH. HamOonbinee ¥ HauMeHblIee 3Ha4eHHE (QYHKIMU Ha
MIPOMEKYTKE

6 KoopannaTsl Ha PSIMOH U TIIOCKOCTH

6.1 KoopaunaTtHas npsimast

6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 I'eomeTpuueckue GpUrypsl 1 ux cBoicTaa

7.2 TpeyroyibHUK

7.3 MHOroyrojasHUKU

7.4 OKpy>KHOCTb U KpyT

7.5 H3mepenune reoMeTpuIecKux BETUINH

7.6 BexTops! Ha miIockoCcTH

8 BeposiTHOCTB U CTaTUCTHKA

8.1 OnucarenpHasi CTAaTUCTUKA

8.2 BepositHOCTB

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'pader
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YYEBHO-METOOMNYECKOE OBECINEYEHUE OBPA3OBATE/IbHOIO MNMPOLIECCA

OBA3ATE/IbHbIE Y4EBHBIE MATEPUAJIbI ANA YHEHUKA

* Marematuka. AnreOpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimoHepHoe o611ecTBo «M3narenbeTro
«IIpocBemenue»

* Marematuka. Anrebpa: 8-i kiacc: 0a30BbIi YPOBEHb: yUeOHHUK; 16-¢ u3anue,
nepepaboranHoe Makaperae FO.H., Munarok H.I'., Hemkos K.W. u np.; mox
penaknuent TensikoBckoro C.A. AxkumonepHoe o0iectBo «M3aaTenbeTBo
«IIpocseienue»

* Maremartuka. Anredpa: 9-i kiacc: 6a30BbIi YpOBEeHb: yUeOHUK; 15-¢ u3manue,
nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkor K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o61ectBo «M3narenseTro
«IIpocBemnieHue»

* Maremaruka. BeposaTHOCTb U cTaTUCTUKA: 7 - 9-€ Ki1acchl: 0a30BbIA YPOBEHbD:
y4deOHMK: B 2 yacTsx; 1-oe uznanue Boicornkmii 1.P., Slmenko 1.B.; mox
penaknueit Amenko M.B. AxumonepHoe obiectBo «M31aTenbCTBO
«IpocsemieHue»

METOAUYECKUE MATEPUAJTbI /1A YHUTENA

e lHpOopMaAIIHOHHO-METOIUYECKOE ITMCHMO 00 0OCOOCHHOCTSIX MPEIOgaBaHuUs
yaeOHoro npeamera «Matematukay B 2025/2026 yuebHOM rogy
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeToauueckue peKOMEHAaIlUU MO CO3JJaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAyYHOTr'0 MpOo(HIIeH 1 KJIaCcCOB € YIIIyOJICHHBIM U3YyYE€HUEM
MaTeMaTHKH, PU3NKH, XUMUH, OHOJIOTHH B 00I11e00pa30BaTeIbHBIX
OpraHU3aIMsgIX C UCIOIb30BaHNEeM HHPPACTPYKTYPHI, CO3JJAaHHON B paMKax
HaMoHaJIbHOro npoekTa «O0pa3zoBanue» (KBanropuymsl, IT-kyObl, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en profile] 2025.pdf

e COOpHUK TUNOBBIX 33/IaHUMN AJI TEKYIIEro OLIEHUBAHUSA M0 Y4EOHBIM
npeameraM «Martemaruka» u «Mudopmaruxay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

e Meronuueckue pekoMeHaanuu. CiieHapru KOMIIEKTOB yUe€OHBIX 3a/IaHUi -
KOHTEKCTHBIX 337129 K Y4eOHOMY Kypcy «BeposiTHOCTh U CTaTUCTUKAY. 7
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https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

kiacc (2024 r.) https://edsoo.ru/wp-

content/uploads/2024/12/mr veroyatnost i statistika komplekty uchebny
h zadanij 2024.pdf

LNDPOBbLIE OBPA3OBATE/IbHbIE PECYPCbI N PECYPCbl CETU MHTEPHET

. bubnuoreka I{OK https://m.edsoo.ru/
. https://uchitelya.com/matematika/

. https://urok.1sept.ru/

. https://resh.edu.ru/

. https://4ege.ru/gia-matematika/

. https://mounypoku.pd/

OOk, WN B
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https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
https://моиуроки.рф/
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