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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma pa3zpaboTana Ha OCHOBAHHH:

— @enepanbHOrO  TOCYJAPCTBEHHOIO  OOpa30BaTENBHOrO  CTaHJapTa
OCHOBHOTO 00IIero oOpa3oBaHMsl, YTBEP)KIEHHOTO NpHuKazoM MUHHCTEPCTBA
npocBemienust Poccutickoit ®deneparun ot 31.05.2021 Ne287 (manee — PI'OC
OCHOBHOT0 001Iero oopazopanus 2021 — PI'OC 000-2021);

— Ilpukaza MunuctepctBa mnpocBemieHuss P® ot 18.07.2022 Ne568 «O
BHECEHMHM W3MEHEHUU B (QeAepalbHblii TOCYyIapCTBEHHbIH 00pa3oBaTebHbIN
CTaHJApT OCHOBHOIO  00IIero o0O0pa3oBaHMs, YTBEPKIACHHOIO  IPUKA30M
MununctepcTBa npocsemeHust PO ot 31.05.2021 Ne287»;

— @enepanbHOl  00pa3oBaTENbHOW  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
obpazoBanus (manee — ®OII OOO), yTBepkaeHHON mpukazoM MUHHCTEpCTBa
npocsenieHus Poccuiickont @enepannu ot 18.05.2023 No371;

— @enepanabHOTO MEPEeYHs YUYCOHUKOB, JOMYIIEHHBIX K UCIIOIb30BAHUIO MPU
peanu3ali  HUMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTEIbHbIX
IporpaMM HA4aJIbHOIO  OOILEro, OCHOBHOTO OOWIEro, CpeIHero OOIIEero
oOpa3zoBaHUs OpraHU3alUsIMHU, OCYILIECTBIISIOIUMHI 00pa3oBaTEIbHYIO
JeSATEILHOCTh M YCTAHOBJICHUSI MPECIBHOIO CPOKa HCIOIb30BaHUS YUCOHHKOB,
YTBEPKAECHHOIO MprUKa3oM MuHucrepcTsa npocsenieHust Poccuiickon ®denepannun
ot 21.09.2022 Ne858;

— Canutapubix npaBui CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOIOTUYECKHE
TpeOOBaHMs K OpraHU3alUsIM BOCIIUTAHUSA M OOy4YEHHS, OT/AbIXa U O3/I0POBICHUS
JeTed W MOJIOAEKW»,  YTBEPXKICHHBIX  IOCTAaHOBJIEHHWEM  [JaBHOrO
roCcy1apCTBEHHOIO0 caHUTapHOro Bpada Poccuiickoit denepanun ot 28.09.2020
Ne28 (manee — CII 2.4.3648-20);

— Canurapubix npaBwi u HopMm CanlluH 1.2.3685-21 «l'urnenunueckue
HOPMATHUBBI U TPeOOBaHUS K 00ECHEeUYEeHHI0 0e30MacHOCTH U (WiH) O0e3BpPEeIHOCTH
JUIs. 4eroBeka (haKTOpOB cpellbl OOMTaHUS», YTBEPKACHHBIX MOCTAaHOBJICHUEM
['maBHOrO TOCYIApCTBEHHOTO caHuTapHoro Bpada Poccuiickor depepanuu OT
28.01.2021 Ne2 (manee - CanlluH 1.2.3685- 21);

— Ilpukaza MunucrepcrBa mnpocsemeHuss Poccuiickori @enepanuu  OT
19.03.2024 Ne 171"O BHEeceHHM U3MEHEHUN B HEKOTOPBIE TPUKa3bl MUHKCTEPCTBA
IIPOCBEILIECHUS Poccutickon denepanuu, Kacaroluecs dbenepanbHbIX
oOpa3oBaTeIbHBIX IIPOrpaMM HaYalbHOTO OOIIEro oOpa3oBaHUsA, OCHOBHOTO
oOmiero oOpa3oBaHuUS W CpenHero oo6mero ooOpasoBaHus"(3aperucTpupoBaH
11.04.2024 Ne 77830);

— YcraBa I'OCYIAPCTBEHHOI'O BOJIPKETHOI'O
OBIIEOBPA3OBATEJIBHOI'O YUYPEXJIEHUS JTYTAHCKOW HAPOJHOM
PECITYBJIMKUA "JIVTAHCKASA CPEJHAA LIKOJIA Ne 67 UMEHU B.X.
TEPHOBOI'O".



Anrebpa sABIAETCSs OJHHM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTApPHOIO LHKIOB, €€ OCBOCHHE HEOOXOIUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B IPHUpPOJAE W OOLIECTBE, POJIM MATEMATUYECKOTO MOJEIMPOBAHHS B HAYyYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOppl oOecreyMBacT pa3BUTUE YMEHMsI HaOJIO/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOT0 MBINUICHUST OOYYarolIMXCSi: OHM HCHOJIB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE pacCyJeHusl, 0000IIeHEe U KOHKPETU3AINI0, a0CTparupoBaHue U
anajnoruto. OOyueHwe  aireOpe  MOpPEANoOJaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOATENILHON JCSITENIBHOCTH 00YyYarolmuXxcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3anueil e TeIbHOCTHOTO MPUHIIMIIA O0yUYEHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
JuHUM: «Hucaa ¥ BeIUKCIEHUSN», «ANTeOpanyecKue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX coJepiKaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpyrMMH €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JOTUYECKH PACCYKJaTh, MUCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zAeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHMBEPCAJIBHOTO  MareMmaruueckoro s3pika. ConaepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Conmepxxanue nuHMM «Yucia M BBIYMCICHUS» CIYXKHUT OCHOBOM JJIst
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJTOPUTMaMHU, a
TaK)Ke IPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAJIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOpPMHpPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM 4YHCIE. 3aBEpPUICHHWE OCBOEHHUSI YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.



Copeprkanue AByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeoOXOJUMOTO IJs PEIIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JeMOHCTPUPYET 3HAUYCHUE MAaTEMATHKHA KaK
A3bIKa ISl TIOCTPOEHUS MaTeMAaTUYECKUX MOJeNed, ONUCAaHUS TPOIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHuss aireOpe BXOISAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHI€CKOMY TBOPUECTBY.

Copeprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTIMCAHUSL M UCCIICIOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CrOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUPOBAHUE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kjaccax u3ydaercssi y4deOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICPIKAHUS:
«Yucna u BBIUKCICHUS», «ANTEOpanyecKUe BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palOHAJIBHBIMU YKCIIaMU. Pelenne 3amad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaIbHON ITPAKTHKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YHNCIOBOE 3HAYECHHUE BBIPAKECHUS C NIEPEMEHHOU. JlomycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, PAaBUIIa PACKPBITHSI CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaAparoB. PaznoxeHune
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUW. CocCTaBiI€HUE YpaBHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe pernieHue ITUHEWHBIX YpPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alre0panyeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oONpeAesieHHs] W MHOXKECTBO 3HAaYEHUU
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHHN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ ABYyMS MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 adredpanyeckuM crocoooM.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSAMIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakJIaHWHA U peasii3alliud €ro
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKWM3HM JIJISl YCIENMIHON MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  AICTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JACATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, MIPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykH Kak cQepbl YeloBeueCKOin
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PAa3BUTHS IMBHIA3ALINU,
OBJIQJICHUEM SI3BIKOM MaT€MaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



TOTOBHOCTBIO NPHUMEHATh MaTEMAaTUYECKUE 3HAHMWS B HMHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOIo K€ IIPpaBa APYroro 4eaoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH cpelpl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
TJI00aBHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM U MyTel UX PeIIeHuUs;

8) ajanTanusi K U3MEHAIIMMCSH YCJIOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpeabI:

TOTOBHOCTBIO K JECHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJIEHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEIIeHUs] U AeHCTBUA, (OPMYIMPOBATH M OLEHHBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble jornueckune geicTBUs:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHONICHWH MEXIY TMOHATHIMH, (HOPMYIHPOBATH
OTpEeeICHUs]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUSA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHbIC, €IUHUYHBbIC, YacTHbIE U oOIIue,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUY;
paz0OupaTh 10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4ecKnx (aKTOB, BHICTpAWBaTh AapPTYMEHTAIMIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOJIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTh IO CaMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBaHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMaIU, ITaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWPATh, aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BbIOMpaTh GopMy TMpeAcCTaBiIeHUS HHPOpMAlMM M WLUIIOCTPUPOBATH
pelaemMbpie 3aJadyd CXeMaMH, JuarpaMMamH, WHOW TrpaduKol U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTH, WH(OOPMAIMU TIO KPUTEPHUSAM, TPEIT0KCHHBIM
yaUTEeNIeM UiIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIPUHUMATh M (OPMYJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peuIeHus 3a0a4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0/ OOCYKJE€HHs 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEH, HAIlEJIEHHbIE Ha TMIOUCK
pPELIEHHUs], COINOCTABJIATH CBOM CYXICHHS C CYXICHUSMH JPYyTUX



YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;

e IPEACTABIATH  PE3yNbTAThl  PEUICHUS  3aJadd,  OIKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

e IIOHMMAaThb W  HWCHOJB30BATh  NPEUMYLIECTBA  KOMAaHIHOM M
UHAMBUIYAJIbHON paboOThl MpU PEIIEHUU YYEOHBIX MATEMaTHYECKUX
3a/1ay;

e IPUHUMATH LIETb COBMECTHOM NE€ATENbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIATh MHEHHS HECKOJIBKHUX
JIIOJIEH;

e Yy4YaCTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyXkIaeHUs, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaHIbl,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3aJadd (WM €ro
4acTb), BbIOUpATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C Y4ETOM HOBOW MH(OpMaUu.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHBIN HHTEJJIeKT:

e BJIAJAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA IHpouecca u
pe3ynbTaTa pelieHUss MaTeMaTHYECKON 3a/1a4u;

e TMpPEABUACTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa JIEATEIbHOCTH ITOCTABIECHHON LEIU
U YCIIOBUSIM, OOBSCHATh NPUYMHBI TOCTHXKEHUS WU HEJOCTUKEHUS LENH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3YyJIbTATHI:

Yucaa v BIYMCICHUSA

BeITIONTHSATE, coYeTas YCTHBIE M NHChbMEHHBIC TNMPUEMBI, apu(DMETHUCCKHEC
JEHUCTBHUS C PAIlMOHAILHBIMU YUCIIAMH.



HaxoauTh 3Haue€HHsS YUCIOBBIX BBIPAXKEHUH, NMPUMEHSTHh pa3zHOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHHBaTh U YIIOPSI0YMBATH PALIMOHAIIBHBIE YNCIA.

OKpyrasTh YKCIIa.

BBITTONHATS TPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
IIOKa3aTeJIsIMHU.

[IpuMeHATP  NPU3HAKK  JEIMMOCTH,  pAa3JIOKECHUE HA  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yibTaThl PEIICHUs 33/1a4 ¢ YYETOM OIPaHWYEHUM, CBS3AHHBIX CO CBOWCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHI0O U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

BoInonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3/IOKEHUE MHOTOWIEHOB HA MHOXHUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENsS, TIPYNNUPOBKU  CIIAraeMbiX,
npUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU MOKa3aTEISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexoaa OT UCXOJHOTIO YPaBHEHMs K paBHOCWIbBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonbGupate mnpumepsl Map 4YHCElN, SBIAIOIIMXCS pPEIIeHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTh W pemaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUII IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAWMHATHON MPSMOI TOYKH, COOTBETCTBYIOITUE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OtMmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpIWHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM paOOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduueckuid cnocoO MpeACTaBiICHUS W aHaIM3a MHGOpMalUH,
U3BJICKATh U UHTEPIIPETUPOBATH HH(MOPMAITUIO U3 IPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIECAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOXECTBE IEHCTBUTEIBHBIX
YUCEJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYUCIICHUH, U300pakaTh IEWCTBUTEIIbHbBIE
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpuMeHsT, TOHSATHE apU(METHYECKOTO0 KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeo0pa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AsredpanyecKue BbIPAKEHUSA

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

BBINMOMHATH TOXIECTBEHHBIC NMPEOOpPa30BaHUS PAIMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUI HAJ MHOTOYJIEHAMH U alredpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIH.

[TpumensTh mpeodpa3oBaHus BRIPAKECHHUM IJIs PEIICHUST PA3INYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHeENHbIC, KBaJApaTHbIE YPABHEHUS W pPalMOHAJIbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUMN PELICHUS, €CIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexonuTh OT CJIOBECHON (GOPMYTUPOBKH 33dauu K €€ anredpamveckon
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYYEHHBIN pe3ybTarT.

[IpuMeHATh CBOMCTBAa YMCIJIOBBIX HEPABEHCTB JUIA CPAaBHEHUs, OLICHKH,
pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[Tonumath ¥ UCHONB30BaTh (QYHKUHMOHAJIBHBIE MOHATHS M SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAeAiTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crtpoutb rpaduku 3J€MEHTapHBIX QYHKUIUN BUJIA:

y = kiX, y = X2, Yy = x3,y = [X|, Y = VX, OIHCBIBAaTb CBOMCTBA YHCIOBOI
dbyHkiuu no e€ rpaduxy.

K koHmy oOyueHus B 9 kuacce o0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPAMOHAIIBHBIE YHCIIA.

Bemonusate apudmernueckue ACHCTBUS C  palMOHAIBHBIMM YHCIAMH,
coueras YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUSA C
UPpaLUOHATBHBIMH YUCIAMHU.

HaxoauTe 3HaueHuss CTENEHEH C LEJbIMHA [OKa3aTeJsIMU U KOPHEW,
BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAKCHHIA.

OKpyrasiTe JEWCTBUTENIBHBIE YHCIIA, BBIIOIHATh IPUKUIAKY pE3yibTara
BBIUHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHEHBIE W KBaJApaTHbIE YPAaBHEHHWs, YPABHEHUS, CBOJSIIMECS K
HUM, NIpOCTENIINE TPOOHO-pallMOHATIBHBIE YPABHEHHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeICTaBIeHni (YCTaHaBIMBATh, UMEET



JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, HU300paKaTh
pelIeHre HEPaBEHCTB HAa YHUCJIOBOM NPsIMOM, 3alUCHIBATH PELICHUE C MOMOUIBIO
CHMBOJIOB.

Pemiate  cUCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHCTEMBI
HEPABEHCTB Ha YUCIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMUHBIX 3a]1a4.

DyHKIUU

Pacno3naBaTh (yHKIMM U3Y4eHHBIX BHJOB. IloKa3pIBaThb CXEMaTHYECKH

pacIioyio’keHNe Ha KOOPAMHATHOU TUIOCKOCTH TpadukoB pyHKImi Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMOCTH OT
3HaYeHUH K03()(PULIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMH.

Crpouth U HM300paxaTb CXEeMaTUYECKU TpaQUKHA KBAIPATUUHBIX (DYHKIIHMA,
ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PUUKU, TEOMETPHUU.

YucsioBble MOCAEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacrio3HaBaTh apuQMETHUYECKYI0O M TE€OMETPUYECKYI0 TNPOrpECCHH MpHU
Pa3HbIX COCO0aX 3aaHMsL.

BbINONMHATE  BBIUMCIEHHUS C UCHOJB30BaHUEM (opMysl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4j€Hbl IMOCJIEI0BATEILHOCTH TOYKAMU HA KOOPJIMHATHON
MJIOCKOCTH.

Pemate 3agauM, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMU, B TOM
quClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKyJATOPa, IUPPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Anre6pa 7 kiacc A.I'."Mep3insx,B.b.Ilononckuit, M.C SAxup. Tlox
penaknueit B.E.Ilomonsckoro, Mocksa, «IIpocBemenney, 2022

2. Adnrebpa 8 kitacc A.I''Mep3insak, B.b.ITononckuit, M.C. Sxup. Ilox
penaknueii B.E.ITogonsckoro, Mocksa, «IIpocsemenney, 2022

3. Anre6pa 8 kmacc, FO.H.Makapsbrues u Ap.,1oJ1 peaakuuei
C.A.TensaxoBckoro, Mockaa, «IIpocsenienue»,2016

4. Anre6pa 9 xnacc, FO.H.Maxkapsiues u 1p. Mocksa, «IIpocsemnienne»,2016

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

JI. K. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBopoBa. /lugaktuueckue MaTepuaibl
no anreodpe s 7 kinacca. — M. : [IpocBetienue

JI. K. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBopoBa. /lugakTuueckue MaTepuaibl
no anreodpe s 8 kinacca. — M. : [IpocBetienue

JI. K. 3BaBuuy, JI. B. Ky3nenosa C. b. CyBoposa. /lunaktuueckne MaTepuabl
o anredpe 1 9 kimacca. — M. : [IpocBemienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmoreka [{OK https://m.edsoo.ru/7f4452¢6
http://school-collection.edu.ru
http://wmolow.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.proforientator.ru/

http://edu.secna.ru/main/



